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LOCOMOTIVE ENGINES AT THE PARIS . 
EXHIBITION. ae 


: No, XL 
We describe under 


and yet is one so far that it cannot be better described 
than in the set of articles of which this forms one. For 
many years attempts have been made to produce com- 
bined locomotives and carriages for service on branch 
lines. It seems absurd that a 30-ton locomotive 
and at least 10 tons of carriages should be used 
to convey a couple of dozen passengers over @ 
few miles of railway at a moderate gee Pg this 
practice will be found to obtain in all parts of the world 
where branch lines exist. It seems to be an excellent 
idea to substitute for the locomotive and carriages a 
species of steam omnibus, costing less to begin with, 
much less to run, and incapable of doing 

the road. Accordingly many such carriages gat ae 

su u 


ne but none have proved 1 
“ interest attaches to the carriage we illustrate, because it 





this head this week » machine |! 
which is not a locomotive in the precise sense of the term, | ; 


en on a horizontal bed, one of whose extremities 
is 








. 22°74 , 
a 24274 ,, 


« 143 
. 20°37 cubic feet. 


Gay a a a a 
The machinery is placed underneath the frame, and 





ung from the front cross frame by an articulated rod, 


















































SIDE ELEVATION OF ENGINE 


SCALE 2a- 





















































PLAN QF ENGINE 


appears to have answered every pu a fact which we 
attribute in a jam measure to the wonderfully large 
boiler. The failure has in nearly all cases resulted from 
the inability of the boiler to supply steam enough when 
the weather is bad. ese carriages are very susceptible 
to the influence of climate, because their adhesion is 
always very limited, the coefficient of adhesion being 
apparently much smaller than is the case with ordinary 
locomotives. 

e carriage exhibited is one of several made by M. 
Belpaire, of the Belgian States Railway. ‘The first 
carriage was constructed as an experiment in 1876, 
and, o to the successful results obtained during 
the following year, as many as fifteen have been 
built, and placed in regular work for local traffic on 
the follow railways :—Blaton-Bernissart, 3°9 kilos.; 
in the neighbourhood of Luxembourg, 70°0 kilos.; in 
the neighbourhood of Termonde, 50°0 kilos.; Metro- 
politan way, Brussels, 17°0 kilos.; with twenty-five 
official stopping ress besides level crossings, where 
the train can be stopped by si The carriage is sup- 
ported on three axles, 7ft. 2hin., and 15ft. lin. apart, or 
on an entire wheel-base of 22ft. 34in. It holds forty-four 
passengers—twenty-two first and twenty-two second 
class—10 cwt. of luggage, and, besides engine and boiler, 
has room for 9 cwt. of coal and 400 eubic feet of water. 
The two axles, with the smaller wheel- are fixed, 
while the third has radiating axle-boxes. The leading axle 
is driven. The disposition 





the compartments is as fol- 
lows :—A platform, with entrance from either side, 
2ft. 6in. long; a tad came aug tae lenge 





WDETAILS OF STEAM CARRIAGE—BELGIAN STATE RAILWAY. 


while the other is fixed to two beari a the 
driving axle. The cylinders are inside, of 6°70in, diameter ; 
i of stroke, 12°60in.; diameter of wheels, 38}in. 

e@ valve is the Belpaire modification of the 
Stephenson’s link, as applied to nearly all the locomotives 
of the Belgian States Railway. e brakes are applied 
i piteorns and from the engine, the 


from the carriage 
er’s steam brake. The weight of 


latter being Lechate 
the steam ca 
is divided as follows :— 
Driving axle. Middleaxle. Trailing axle, 
Tons. Tons. Tons. 
5 et as a ee 
“ ieee 3 
The average speed is :— 
For gradients of 7 per 1000 about 31 miles per hour 


ist ” 
The follo ing working expenses are taken from the 
traffic accounts for January and February, 1878, in- 


cluding fifty-one days’ :— 
Wages of driver, who stokes as well, 
cole OH 7°67 tons at 7s... 
‘ of re ove ote or one one see 


” 
” 
” 
” 


rors to 


wahtiotor 
oh pwaSeosn 


empty is 18°6 tons, full 22 tons, and |: 


2 Ee: 


. £32 2 
or, divided by fifty-one days, equal to a sum per diem of 12s. 8}d, 
During this period the amount of mileage run con- 


sisted of, 
1900 miles of traffic, and 
276 4, 4, station work, or 


a total of 2176 miles. 

The time during which the carriage was under steam 
was 756 hours. From the above data we find 7°67 tons 
of coal were required to run 2176 miles, including stop- 
ey yyeageses the consumption of coal per mile was 
7°89 lb., or, including getting up steam, 9°33lb. The 
entire working expenses per mile amounted to £32 9s. 2d. 
+ 2176 = 3°58d. 

The evaporation of water was about 35 cubic feet per 
thirty-seven miles during 14 hours 50 minutes service. 
The actual consumption of coal on the line itself was 
only 5°38lb. per mile run. The following estimate is 
given from actual data to show the practicability of the 
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em esata of independent steam carriages for local 
traffic :-— 


No. of miles run per annum ... ... 0 sss oe 
First cost of one steam carriage 


Interest, ammortisation, repairs, 20 per cent, £200 
Fuel a i. 


Water, grease, cleaning materials, &c. 
(Oe Ree = (AM EE 
Or about 6°69d. we mile, which, at the ordinary fares, 
would be covered by twelve second-class passengers, 
The general disposition of the vehicles is not er i 
agreeable, although with the present construction the 
distribution of the load is fairly good, but as the wheel- 
base of the two leading axles is rigid, we hardiy see why 
coupling rods should not have been introduced, whereby 
the tractive power would have been increased and the 
general symmetry decidedly improved. The foot-plate 
might in this way have been in , and the tank 
placed in such a position that its weight would have been 
of service, whereas by the present arrangement the neces- 
sary displacement of the contents on a rising ient 
diminishes the load on the driving and increases it on the 
trailing weeels just at the time when the reverse would 
practically add to the adhesive power. The maximum 
— 1 in 40, and the engine is able to surmount 
is easily, but that is no reason why favourable points at 
ar My oy of the py nag eg be 
utilised to their utmost, even althougb never 
taxed to their full extent, 








THE SOCIETY OF ENGINEERS.. 
Ar the meeting of this society held the 4th of November, Mr, 
P. Spice, President, in the chair, the following paper on 
“ Harbour Bars: their Formation, and Removal,” was read by 
Mr. Henry F. Knapp, of New York :— ‘ 
.. The of the present is the formation of harbour 
PBacwe oo at hae eth amen pe they are primarily caused 
or formed, and likewise su ently affected ; and the method 
by which they may be modified so as to present but little, if 
auy, obstacle to the free and easy entrance of harbours by the 
larger class of vessels. The vital importance of every port havin 
an adequate outlet for its commnenes & oe eraea a i 
to require any ial comments on that point, but as the bulk of 
those affording 








the world’s commerce is carried on between ports 
the best and deepest harbour accommodation, would not the 
commerce between those ports be greatly augmented in propor- 
— to the aver wert geseesy ong mer could —? te 
nstance, suppose Liverpool was the only port in Europe 
New Orleans the only American = that could pass in and out 
from their docks ships drawing 30ft. of water, would not these 
two ports secure to themselves the bulk of the trade between the 
two countries? London and Liverpool, enjoying splendid harbour 
facilities themselves, would like to see the ports of the East and 
West Indies, China, and the United States deepened and im- 
— for the teason that no element affects the value of com- 
products for the benefit of man, lucer as well as 
consumer, as does the mode and means of transportation, and 
there is no part of transportation more important than harbour 
accommodation for passing vessels of all sizes in and out without 
delay or extra risk. For instance, we sometimes hear of the 
farmers of the Western States of America burning corn for fuel, 
simply because it does not pay to send it to market. On the 
other hand, we hear of people starving in another part of the 
world for want of bread, or a famine in India that takes off 
thousands daily. In fact, the prosperity and wealth of a country 
are in direct proportion to its means of transportatio: 
prosperity and wealth are shared by every nation with which it has 


Many harbours are naturally very nearl rfect as regards 
their entrances, even though they be Swen Fie anal affording 
but little depth ; while others, again, as the Mississippi, Rhine, 
&c., being alluvium bearing, require to have their entrances 
greatly improved by artificial means to enable their mouths to 
afford any approach to the accommodation vessels may find 
inside or above their mouths. 

Much has been written and said on the cause of harbour bars, 
more anny of Delta bars, and many plans have been ad- 
vanced for deepening them and maintaining their depths, much 
of which has been so conflicting in theory _ impossible in prac- 
tice, that it may be considered entirely irrelevant. For the sake 
of brevity, therefore, no special or extended reference will be 
made in this paper to any of the theories or modes of practice 
that have been advanced and executed for the improvement of 
bars, beyond a few quotations from very able authorities. 

In a very interesting paper, read before the French Academy 
of Sciences, in April, 1875, by M. F. de Lesseps, entitled, ‘‘ The 
Methods Employed to Maintain Ports,” after giving a gene’ 
view of the question, particularly his manner of working at Port 
Said with dredgers, he concludes, ‘‘That in French ports dredg- 
ing will be found less costly, the interest on the capital of con- 
struction being included, than the building and maintenance of 
artificial works, bassins de chasse, &c., erected to sweep out the 
channel.” If one considers the enormous cost of these artificial 
works as generally constructed, and how much they fail to realise 
their original promise when completed, very little doubt can 
exist as to the correctness of these remarks, 

In this address M. de Lesseps quotes the following from M. 
Alex. Lavalley, President de la Société des Ingénieurs Civils :— 
For a long time the shallow depths of the passes of our ports 
and the sanding up of their entrances have excited the complaints 
of the maritime commerce; these complaints have become 
stronger, and the condition appears more grievous since vessels 
have considerably intreased their size and tonnage in order to 
transport more economically, and now require a draught of water 
unknown in former years. Less favourably situated than those 
of other countries, nearly all our ports open upon sandy and 
pebbly beaches, at the mouths of which rivers the delta con- 
tinually grows, thereby obstructing the entrance of the port. 
The sand and pebbles raised by the surf are transported by the 
currents parallel with the beach, and are deposited here and 
there where the strength of the current becomes relaxed, in the 
creeks, bays, and mouths of rivers, to which may be added the 
sediment of the river. At several places the works made in the 
upper parts of the rivers have aggravated the situation of the 
ports at the mouths. These rivers contracted above do not 
receive when the tide rises such a large quantity of water, and 
consequently when the tide falls there is no massive accumula- 
tion of water, as before the contractment, to rush out 
to sea and sweep and clear the deposit at the mouth. 
It can be said our sea ports formerly in their natural 
state were cleaned out by the descent of the enormous quantity 
of water which filled the valleys and depressions at high tide. 
Little by little the capacity of these natural basins is reduced 
and contracted by the hand of man; “les chasse,” otherwise the 
ebb current, has been enfeebled by degrees, and the depth and 


width of the channel have diminished in consequence, the cross | be 


section of which being necessarily in accordance with the 
quantity of water that sweeps through it during ebb. Such is, 
without doubt, the causes that have united to the injury of several 
of our ports in diminishing the depth of the channel, as well as 
entirely closing up others; at several points the engineer has 
come to re-establish in part the basins, but, as experience has 
shown, the means employed up to this time to combat the wrong 
are insufficient, since the injury grows at several places; 
besides it is not alone sufficient to maintain the depth of a 
channel—it must be increased. 

Without agreeing fully with M. Lavalley that the reduction 
of the natural capacity of the basin of a river is the sole cause 
of the trouble, the author quotes the remsrks of this eminent 
engineer as furnishing the latest comments on the subject. 
Afterwards M. Lavalley asks if there are no other means to re- 
claim and maintain a proper channel except by building bassins 
de chasses, constructions expensive and taking long to establish ; 
experience, he adds, will possibly prove that dredging will be 
less expensive than costly constructions, the success of which is 
always uncertain. 

In treating this subject it will hardly be necessary to give 
any of the particulars of the measurements, directions, or com- 
posing material of any bar or shoal, neither the depth of water 
on and around it, as that is all strictly and entirely secondary 
to the cause of their formation, and is decidedly due to local 
circumstances that vary in every case, and which merely 
modify the grand cause without removing or otherwise affecting 
it. Bars have been designated by three or more classes, 
viz., delta, drift, and wave. The author maintains that any 
treatment of the question which gives a primary consideration to 
delta or drift bars is treating it in an indirect manner, and in 
no way relevant to the real cause of bar formation, and all bars 
and shoals in broken or rough water should be treated in 
reference to wave action, as that is the sole cause of their for- 
mation. The engineering world has largely accepted the theory 
of narrowing the channel of a delta-forming river by jetties as 
the great cure of bar formation in its entrance. This theory as 
ove and put in practice certainly has no appearance of 
solidity or feasibility to recommend it. ‘The theory of deepenin 
a chanr.el by narrowing it by jetties has probably been pe 
I of argument and belief that the cause of bar formation 
is by reason of the mouth of the stream spreading out and 
diffusing itself where it enters the sea, and in consequence of 








and that | beach 
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diffusion it is said it loses its velocity and drops its sediment, 
pee mn ag pe ZN ge ee 


not exist at the Mississippi, and Rhine, mg meconagh oan 

To come to the point: two contrary forces always exist at 
the mouth of a river di ing into the sea, viz., one serving t> 
cut out and the other to close up. Remove either of these forces, 
and the other must necessarily have unimpeded action, either to 
close the river completely, or to entirely remove the , accord- 
ing to which force is removed, the size or depth of the bar being 
actually only an indication or measure between the two opposing 
forces. These two forces are ever present in all rivers uch- 
ing into the sea, and when we succeed in affecting the one 
important to our purpose, that instant the bar impediment 
becomes a question of insignificance, after having been for ages a 

ing barrier to navigation, as well as science. If oe 
up force is removed, the cutting-out force will quickly prove itse 
~—— and cutting out over the bar a full-sized cross section 
of the river, not in capacity alone, but what is most desired and 
vital, a cross section that in shape—that is, breadth compared 
with depth—will swage approximate to the same measurements 
of the cross section of the river above its bar, and where no 
impediment exists by reason of shoaling, in other words, the 
river will carry quite its uniform shape, into deep water outside 
its mouth. Or, remove the other force, and the mouth of the 
river will immediately close up, forming a continuous and even 
across the mouth, unbroken by a depression. 

Now there is one of these forces beyond the control of man ; 
that force he is entirely unable to remove, though he may change 
its direction, which would avail nothing against the ‘ifficul ty 
sought to be obviated. ‘This force is that which pertains to the 
outward flow of the river, and is due to the draining of the u 
country and must have an outlet. The other force is entirely 
within the control of man, and the author’s purpose is to show the 
nature and origin of that force, as well also to show how it may 
be removed or destroyed in such a practical and simple manner 
that it must seem evident that no trouble can hereafter be 
had in obtaining a proper and satisfactoty depth through the bar 
of any delta river, as well as deepening the bars of now delta- 
forming rivers and harbours, by means other than narrowing the 
channel, constructing bassins de chasse, dredging, or, worst of all, 
canalling. 

The force that causes bar and shoal formation at the mouths 
of rivers, and also the great and little shoals, found in almost 
all parts of the seas, especially along shores such as the banks o 
Newfoundland, Barnegal Shoals, and Goodwin Sands, is due 
entirely te the pecaliar wave action of the sea, and when we can 
control the wave action of the sea to our purpose, then we can 
affect these bars and shoals as we desire, and deepen the entrance 
of any river or harbour to a depth approximating to what it may 
be above the bar. If this reasoning is correct, then the theory is 
practically good for obtaining with facility 25ft. to 35ft. or more 
depth over any sand sea bar, provided the depth of the river 
above equals or exceeds that figure. 

To carry the theory further in this argument, the author will 
say that while it is thoroughly futile to attempt to control. the 
waters of a delta river by, as it were, tyrannising over them by 
essaying to bind them up, impeding their flow by confinement, 
and forcing them against their nature, by this theory of affecting 
wave action, properly applied, the waters of a delta river may 
be led through any of the passes of that river that may be 
selected for the | par so that the river will, little by little, 
eventually be led to discharge its entire body of water through 
the one selected pass, to the entire exclusion of the other passes. 
These latter without artificial impediment, such as dam or boom 
to shut off the flow of water through them, will, little by little 
lose their supply or share, until they become stagnant and dead 
by neglect, by reason of the waters leaving their least attractive 
course, and taking that route to the sea offering the freest run 
and least resistance. ‘This much may be done by coaxing, if the 
author may be permitted the expression, but not one iota of per- 
manent benefit can, in his opinion, be accomplished by wmnsee ne ~ 4 
to drive the waters of such rivers that will at all compare wit 
the great cost of such temporary and futile means whose benefits 
are but illusory. 

The following quotation from a paper by the author, read some 
two years since, shows why narrowing a channel of a delta river 
must prove abortive in its results :— 

“The bars of such rivers are formed by the earthy matter 
brought down to the sea and dropped at its mouth, and as the 
bars are continually advancing further out, the shores are bei 
built up behind and follow; false banks or jetties are sup 
to be able to change this by imparting a stronger current to the 
river, and enable it to carry out its deposits into deep water; 
that this will not succeed, the following propositions are sub- 
mitted, namely, the effect of jetties will be to deepen the channel 
tween them by scouring it out on its bottom, just so long as the 
current keeps its accelerated sped, and when that fails, then the 
whole scheme of affecting a channel'by jetties fails with it. 

‘** This Leing so, the next point to consider in connection with 
this plan, is the chance or probability of the current of water in 
the jettied part of the pass subsequently maintaining its increased 
speed derived from jetties ; to prove that jetties will not maintain 
subsequently an improved channel through the pass the following 
proposition is suggested, viz., narrowing the channel by jetties, 
in order te produce a greater current therein, must produce a 
back-rise of water above the jetties, and in accordance with the 
height of this back-rise, is the speed of the current between the 
jetties increased, and this speed of current will always be in 
direct ratio with the difference of the water levels in the narrowed 
channel, and the back-rise above; if this is not so, then it is 
impossible for the water to have any greater s or scouring 
effect in the narrowed channel than before ; therefore, to create 
a back-rise the water must accumulate above the jetties, and to 
accumulate it must lose a part of its present or natural velocity, 
and in ratio as it with this velocity and assumes a more 
quiescent state, will its earthy deposit held in suspension precipi- 
tate itself in that part of the river above the jetties, effecting a 
general shoaling thereat, while at the same time that part of the 
pass between the jetties is being scoured out and deepened ; it is 
well to remark that the quiescent state of the water above the 
— will be in direct ratio to the increased current between the 
jetties. 

“‘ Still another serious question presents itself in connection 
with the jetty system, viz., in accordance with the back-rise, will 
the water be impeded in its entrance to the pass from the river, 
and will naturally seek that outlet to the sea offering the freest 
run, which is certainly not through that pass confined by jetties, 
impeded by back-rise, and shoaled by deposits ; it is also pertinent 
to remark, that the speed of the current between the jetties will 
bear a direct reference to the impediment of the water] entering 
the pass from the river proper, by reason of the back-rise exerting 
pressure in all directions, up the river as well as down ; other- 
bey 3 that the channel between the jetties is scoured out by force 
of the increased et, which implies increased resistance to 
premee that force, and force and resistance always go hand in 

and together, one must equal the other. In this view the question 
presents itself : if the that is attempted to be improved by 


jetties is not more likely to be entirely ruined, by reason of the 
continual diminution of water entering the pass, while those 








viz., and de water, 

Sean Tib-ohe seteeien al bot J water to that of mountainous 

billows; and as we cannot control the ve 

action, let us see if we can modify the wave action itself so as to 

deepen bars and prevent bar formation. 
Though it is not necessarily a 

this 4 action, still its 4 


for any one to com) the correctness of the theory, and 
agree that trouble hereafter to navi 
will be a thing of the Rast, by reason 
such impediment ma removed from where it now exists, and 
its re-formation Bom bor} 

In order to treat the subject in a more com; ve manner, 
let us go back to the beginning of the world, ‘‘ when darkness 
cov the face of the earth,” and allow to be assumed as a fact 
the most probable theory that all our continents and land were 
under and covered with a more or less uniform depth of water ; 
that the action of the wi by undulation of the water, 
caused the formation of &c. (to however slight extent 
primarily), which, once formed, kept continually increasing, 
continual deposits washed up by the undulations, until th 
seas and oceans were dug out, and the material therefrom laid 
on the various shores, and ey continents and islands were 
formed quite as we now find them (though since their first for- 
mation they have undergone many changes in their topography 
by causes entirely outside of undulation). Such was the pec 
action of undulating waters then as now.* i action 
of the undulation of the waters results in the translation, or its 


f | tendency to translate, solid matter along the bottom, and it is 


safe to say that such translation is invariably from the deepest 
part of the water to the shoalest in all cases, and the quicker or 
more abruptly the water the greater is their 

translation, per se, developed, hence the quicker will s 
beaches be formed. This is true of the theory, but in —_— it 
has its limit only by the le of incline or rest of the beach, 
which, if too t, allows the material to return by its own 
weight, while fas probability of its being moved forward at all 
is greatly reduced, the — rium being once established between 
the degree of incline and the power of building—in other words, 
the greater the power to build, the greater the resistance to build. 
This is unqualifiedly true, and if not always apparently carried 
out in practice, is Armco of littoral currents which undo the 
work done by translation, and to describe which forms no om of 
this paper, but the incline of beaches, &c., is again modified by 
waves of translation, which build out the bases, and thus reduce 
it. This tendency or power to transmit material is due to the 
fact that the vertical motion, otherwise force or power, of the un- 
dulating — ae into — —, _ — in 

roportion as the water shoals, and in proportion to such 8 

is the friction of the water on the bottom necessarily hima 4 
which results in the translation of the sand, mud, and pebbles, 
This action, in the author’s opinion, is the sole and only cause of 
the formation of the bars of harbours, rivers, &c., debouching 
into the sea; and the theory so generally accepted that bar for- 
mation is the result of a river widening its mouth, and so 
slackening its current that precipitation takes place, may be 
denounced as absurd. No doubt bar formation is made ey a 
considerable extent, by matter dropped directly on it, and if so 
it must be attributed to the indirect consequence of wave action, 
which produces a state of circumstances that its in an im- 
pediment to the rapid flow of the current, but it is far more 
probable that the greater of the sediment held in suspension 
is carried far out beyond the bar, and washed back again by the 
waves. That the waves do not build up solidly the mouth of a 
river is due to the fact that the counter force of the river’s out- 
flow to cut out is greater than the force of the waves to close up 
entirely, and as it is not especially inconvenient to the river to 
spread out and emit itself in a thin shallow sheet, the b racagrwre J 
power of the waves maintains sufficient sway to the serious detri- 
ment of many an otherwise fine sea entrance. 


(To be continued.) 








New Sewace Worxs.—The rural sanitary authority of the 
Croydon Union have just commenced drainage works for the 
Mitcham, Merton, Morden, Wallington, and Beddington district. 
involving the construction of thirty-six miles of sewers. Mr. 
Baldwin Latham is the engineer, and the contractors for 
= construction of the works are Messrs. B. Cooke and Co., 

attersea, 


Nava Enainger ApporntMEnts.—The oc engeine | enpoint- 
ments have been made at the Admiralty :—G, k, 
chief engineer, to the Encounter, to date from the 9th inst.; 
W. G. Starling, engineer, to the Bellerophon, as su umerary 
for disposal; A. B. Gutteri —- to the Encounter, to 
date from the 9th inst.; G. V. Cawle , assistant engineer, to the 

alorous; F. W. Parkes, assistant engineer, to the Encounter, 
to date from the 9th inst.; R. C. Widdecombe, chief eer, 
the Indus, additional for service in the Amethyst ; Charles 
chief engineer, to the Indus, additional for service in the B 
Prince ; and J. W. Watson, engineer, to the Indus, additional 
for service in the Black Prince. 


At the last convention of the American Society of Master 
Mechanics a discussion took place in which Mr. Hudson recom- 
mended Sona | out locomotive boilers with hot water. Mr. J, 
sree tas bo kos moat tke Ledocies tne Seek pereona aaies aoe 
sayi e the injector for purpose an 
with t success. He connects boilers to be washed out 
with the injector of another locomotive by means of wrought iron 
piping and a flexible hose pipe that will stand a esa ge A 
nozzle of #;in. is used on the hose. With such a and with 
a boiler pressure of about 130 Ib., a stream of hot water of 
140 deg. temperature Fah. is thrown into the to 
out. gauge on the hose pipe showed a 
equal to a vertical height of nearly 250ft. The hot water loosens 
the scale more effectually than cold water, and the force of the 
steam is all that can be desired. 
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The Bury and District way in a 
short line commencing at Bury and running up a full 
mills and works, is now making progress, Alt ha 
short line, there is a large of and ort 
viaducts u it, and it will have four ms, and numerous 
private into the wor! The engineers, Messrs. Owen 
and Elwes, expect to get it finished in the course of this year. 

In 1872 the United States imported nearly 600,000 tons of iron 
and steel rails for the railway system of the country. Five years 

, in 1877, the im was reduced to 12 tons, the home | 


later, 

production in that year having risen nearly to 760,000 or 
total i in 1872. The total quanti at on 

manuf. in the United States in the five years 

ended 1871 was nearly 3,000,000 tons, and in the five years 

ended 1877 the total production had increased to over 4,000,000 


tons. 

Tr a from a return just issued that down to the 30th of 
June, Tes, the length df tramway open on traffic in the 
United Kingdom was a fraction over 268 miles, and the number 
of passengers conveyed in the ree ending on that day 146,001,395 
the or ae being £1, e working expenditure 


the net receipts The number of horses. 


in use on the 30th of June was 2, and the number of cars 
24. The total reap yg to the 30th of June was 
111; the ayy 464 ; and the total capital 
nded, £4,207,350 ; length of tramway authorised being 
miles and a fraction. 

THE construction of the East Grinstead Railway is being actively 
ded with in the neighbourhood of West Hoathly, particu- 
the tunnel under the Thorn Ridge, which is about 

half a mile in length. Five have been sunk for the 


f expedi the work underground, and at each t is an 
. oe ie wees setae. te . 


engine for hoisting and lowering e 

driftway is almost completed from one end to the 
other, zene Seven! wasess Mareen 8 Yay ee dark blue clay, of 
the Wealden series. The works within a few miles of 
East Grinstead are in hand, and also on the branch line at Hay- 
ward’s Heath. The total length is about twenty-one a oO 
is expected to be completed in about two years. Mr. J, Wolfe 
Barry, M.I.C.E., is the engineer; Mr. J. Robinson, M.L.C.E., 
the executive engineer; and Mr. Firbank the contractor. 

Tue cost of oil and brasses is just now occupying a great deal 
of attention on American railways, and several of the companies 
are now keeping accurate accounts to ascertain the service of 
brasses and cost of oil. The difference of opinion which still 

revails is remarkable. Onsome roads the faith of those in charge 
fixed on hard, solid brasses to the exclusion of all others, such 
as Hopkins’ lead-lined bearings, or those filled with Babbitt 
metal. On some of the roads, Hopkins’ bearing is used and much 
success reported. On several of the lines, such as the Chicago, 
Burlington and Quincy and Illinois Central roads, crude black 
oil alone, which costs about 6d. per gallon, is used for Sepenting 
cars. On the Rock Island, Pease’s couch oil, the price of whic! 
is 3s. 6d. per gallon, is used exclusively: and pony or cars, and an 
oil which cost about 7s. per gallon is on freight cars. It 
seems impossible, from the data which are available; to tell 
which oils or bearings are the cheapest or most effective. On the 
Rock Island road last year the cost of oil for cars was £5200 and 
for bearings a as much more, so that it will be seen that the 
‘expense is worth looking after. 

THE increase of the traffic on the Grand Trunk Railway of 
Canada after the change of gauge leads to the sinference— 
says the Railroad Gazette—that if the Erie, an acknowledged well- 
established trunk line, had chan; its gai and made the 
other improvements then pro , in_ 1873, it too might have 
incre: its freight traffic in a somewhat similar ratio—not so 
fast, it is true, because an increase in the same proportion would 
have made it larger than that of the New York Central, and 
there would have been no more traffic to divide in that case, but 
simply a different division. Was that an opportunity missed, or 
only an opportunity a: An opportunity missed, we fear. 
The figures representing the traffic of the C; ian line are given 
below. To make the reading and comparison of them easier they 
are made to represent mi'lions of ton-miles. Thus the 389°9 given 
for the first half of 1878 means 389,900,000 ton-miles :— 


Year. First half. Second half. Whole year. 
. .. MAY Sa eee og ee MPO Ad ce os MG 
1874 2. ww ok oe =288°0 2321 
1875. Q78°1 842°7 520°8 
1876 352°8 877% 730°0 
a ae 841°4 435°4 7768 
1878 889°9 


If we take the years ending with June, so as to give the latest 
available return, we have for that ending with June, 1874, which 
was a year of peor prope and a theretofore unprecedented 
freight movement, 502°7 millions of ton-miles as the business of 
the road; while for the year ending with last year—also a of 
neer crops and freight movement—the traffic is 825'3 ions, 
which is more than half of the New York Central and about 
three-quarters of the Erie’s traffic for the year last reported—a 
less favourable year, however.” Thus an American paper 
can find ——s F aon to say of our Canadian railway, though 
there is so much difference of opinion at home. 

Inhis evidence on the circumstances connected with the accident 
which occurred on the 14th of November last, te the 7.15 a.m. 
down passenger train from Euston station to Carlisle, a short 
distance north of Wigan station, on the North Union section of 
the London and North-Western Railway, Mr. F. W. Webb, 
Locomotive Superintendent of the London and North-Western 
Railway Nong ogg 4 said he had examined the engine since the 
accident, and he then described a very general sort of smash, 
peer pmee | from a simple cause. He said “‘ the primary cause of 
the accident was sup’ to have been the brea! age of thecrank 
axle; but upon acareful examination of the engine, I have no doubt 
that the first cause of failure was the breaking of one of the 
gudgeons of the right-hand crosshead, which was made of 
iron, liberating the small end of the connecting rod, and 
allowing the end of the connecting rod to strike against 
the end of the piston-rod in the first instance, and knock- 
ing out the cylinder cover; it then struck the 5 le 
plate and partially doubled up the small end of the rod, 
as shown in the pete nr Se The damage was then 
still further increased by the end of the liberated rod striking the 
sleepers, causing the connecting rod to break, asshown. The end 
of the aoe ome left attached to the crank axle was then 
forced age e outer and inner casinys of the fire-box, just 

id foundation ring, w! was alsc considerably bent 
by the force of the blow. The effect then was to break the crank- 
axle in the manner shown in the accompan: ing sketch. The part 
which is wanting where the connecting rod eo e, I have no doubt, 
was broken away when the rod drove through the steel boiler 
shell. The fractured end A rome being upset, the very 
great strain that was put upon it. ere was no previous flaw 
of any kind in the po ay and the fracture shows the metal to have 
been extremely good. From the peculiar way in which the 
fracture took dase, the wheel was forced out outwards, and after 
bending the frame somewhat considerably, and finally —. 
it, it gave way, causing the driving-wheel to burst the road an 
throwing artsain off the line ; the leading wheels of the engine, 
however, still remained on the road. 
the similar to the one which has have been 


oe an eats is now so 


She is a 5ft. 6in. four-wheel 
the sh fc fépdire in poy lie Gar ceti te ance 
e or an ’ 
when e was no flaw prem Bygone test. 
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NOTES AND MEMORANDA. 


A recent lecturer on mining in the Comstock states that in 
ing one ton of bullion from the deepest mines, 2000 tons of 
ore and 1000 tons of waste rock have to be lifted, together with 
tons of water and 15,000 tons of dead weight of engine. 
would that some new system should be devised whi 


or 


i avoid the great waste of power of hoisting such an immense 


‘ weight. 
Tr may be useful to note that even the lightest petroleums may 
mixing them with an aqueous decoction 
of soapwort. A mucilage forms, which is so thick that the con- 
ng vessel can be overturned without any portion running 
this form might it not be useful for some lubricating 
ic acid are stirred into the 


UNSLAKED lime compressed into cartridges, or used loosely and 
pir crepe ly Enkengs ine ay ener nd apn 
ex now, 

tor use ia fevy cuntanines.” Et iecinimed. thas the avan. 

coal aia en dak tee ko ven Boch com at = : 

an wder ; 

Heclul calliees axe tn lois ¢ 4 ; twathing Ot bhekteeiad of 

coal back of the charge—w! is especially characteristic of the 

use of gunpowder—is avoided ; and the quality of the atmosphere 
is rather improved by its use than otherwise. 


Tr is stated that coal has been discovered on the shores of Lake 
Nyassa. Mr. sce 2 who seompanind the late Captain Elton 
up country to the n end of the lake, and thence 
slvaueed along the ns ba While hunting at a spot about 


he ascended a gully which led to 





her ground of sandstone 
‘ormation. At an elevation of 400ft. above the lake he met with 
a few pieces of pebbled coal in the bed of the gully, and con- 
tin’ his all 3 ee discovered three seams of coal. 
One of the seams was 7ft. thick, and the thickness of the. two 
others is lft. and 3ft. por ac ia ba in a 

. Rhodes’s recognised the as the “ makala,” w 

ny Pit occa burnt on board the steamers. Seve 

i of coal have been taken to Livingstonia, Traces 
of alluvial gold were also discovered by Mr. Rhodes, but he doubts 
if it is present in sufficient quantity to pay working. 

Mr. T, Wits, F.C.S., has been making some experiments on 
the production of oxides of ni mn in the electric arc. The 
atmosphere, of course, consists mainly of oxygen and nitrogén, 
but simply in a state of mechani mixture; if these gases 

me chemically combined, they form several oxides of 


nitrogen, most of which are strong and corrosive acids. At a 


high temperature small quantities of these gases can be made to 
unite. is is the case when electric sparks are passed through 
air, also during the combustion in air of a very hot flame, such as 
that of prdreges 3 it therefore seemed probable t as the 
temperature of tle electric are is undoubtedly very high, nitric 
acid, or some other oxide of nitrogen, might be produced by the 
electric light. The first experiment was rather surprising. A 
lass cylinder placed over an electric lamp—Foucault’s regulator— 
for two minutes and afterw: examined, was seen to contain a 
rceptible amount of red fumes, due to peroxide of nitrogen 
N2 04). The air surrounding the lamp was next drawn through 
a solution of potash, and the amount of nitric acid estimated; 
this gave 10 to 12 grains of nitric acid per hour—it may 
eventi prove to be more, the difficulty being ‘to collect the 
whole of it. The next step in the research will be to examine 
the various forms of electric light, with a view to determine the 
amount of nitric acid produced by each. 


Tue application of the spectroscope to the measurement of high 
temperatures has been ted by M. Crova, Professor at the 
Faculty of Sciences at —— By the means he has 
adopted, heats hitherto incalculable can be determined, he says, 
very precisely. The process by which he proceeds is, roughly 
speaking, to adopt a ‘fixed standard, and having settled that 

int, to examine, by the aid of the s pe, the flames of 
incandescent objects, and reduce them by re ae yg et 
of known power to the same level as the standard. That arrange- 
ment he calls a ripe mat patna Of course, in such an appara- 
tus the primary data must be purely arbitrary. M. Crova takes 
as the point of departure the heat emitted by an ordinary modera- 
tor lamp burning oil, and that he fixes at 1000 deg. In comparing 
other incandescent substances.with that standard, he finds that 


the heat of a piece of platinum, warmed to the red in a gaslight, | 


is 524 ; the same material raised to a white heat by the blowpipe, 
810; a regulation stearine candle, 1162; an Arg 
ordinary gas, 1373; the oxyhydrogen light—common as and 
oxygen on lime—1806 ; the electric light—sixty Bunsen elements 
o*3000 ; and the light of the sun, 4049, arbon, lime, and 
platinum, when incandescent, have the same power, and  rapearend 
magnesium. M. Dumas, in bringing the matter under the notice 
of the Academy of Sciences, sta that he considered it as the 
greatest discovery of modern times, and M. Berthelot warmly 
supported his statement. 


In a paper read sounds by Mr. Henry Wilde before the Man- 
chester Literary and. Philosophical Society, some interesting 
information is given on lighting by electricity. His connection 
with the history of this system of lighting placed him in a position 
tomake some experiments with the Jablochkoff candle, and led 
to the discovery of facts which he thus describes: ‘‘One of the 
conditions necessary for producing a constant light from the 
candle, in its most recent form, was that the quantity and inten- 
sity of the epee, eurrent should be such that the carbons 
consume at a rate of from 4in. to 5in. per hour. If the electric 
current were too i the carbons became unduly heated, 
and presented additional resistance to the passage of the current ; 
the — at the same time lost their regular conical from. If, 
on the other hand, the current were too weak, the electric arc 
played about the points of the carbons in an irregular manner, 
og the light was easily extin, ed by.currents of air. In the 
course of these experiments I was struck with the apparently 
insignificant part which the insulating material played in the 
maintenance of the light between the carbon points; and it 
me to try the effect of covering each of the carbons 
coating of hydrate of lime, and mounting them parallel 
in separate 


material between them. The use of the lime covering -was 
intended to prevent the light from travelling down the contiguous 
sides of the carbons. On completing the electric circuit the light 
was maintained between the two points, and the carbons were 
consumed in the same manner as when the eauipting 
material had been placed between them. Two plain cylindri 
rods of carbon, ;sin. in diameter, and 8in. long, were now fixed 
in the holders el to each other, and jin. apart. The strength 
of the alterna‘ current was such that it would fuse an iron wire 
0°025 of an inch in diameter, and 8ft. in length. On establishin 
the by Mo gang aeitsh ate of ea oe by Fae yats 
a condu com of carbon and gum, the light was 
luced, pd carbons burnt steadily downwards as before. 
‘our of naked carbons mounted in this manner were next 


and burner of, 


holders, and without any insulating | W, 





MISCELLANEA. 


Tus Admiralty have decided to employ Bessemer steel in 
the construction of anchors and certain kinds of dockyard 
requisites, 

WE notice that Mr. Jasper C. Mounsey, agent for Consett 
Tron Company, Limited, John Abbott and Co., Limited, 
Stockton — Company, and R, Dem and Sons, has taken 
into partnership his son, Mr. Alfred Mounsey, and Mr. Alfred 
Russell, both of whom have been associated with him for some 
years. 

Tue Lords of the Admiralty have issued an order that 
engineers and assistant i goome on paying off, or on return 
rey ea after paying off or supercession abroad, may state 
the reserve they to join, and be discharged to the guard- 
ship at once, or on the expiration of full-pay leave, without 
any reference to the Lords of the Admiralty. 


Tue rapidly extending application of asbestos, in the form of 
sheets and raakiee material for glands and joints, will make it 
useful to many of our readers to know that for the manufactures of 
ia Furse Bros. - sg Rome, —— Zulueta ~: er 
r) big eT ag ve m appoin agents, ins ts) 
Messrs. Smith, Fleming, and Co., until recently agents for these 
8. 


‘THe vegetable ivory now largely used in the manufacture o 
small mw Pg me is the oy em be rie of & species ¢ oem 
principally the Brazilian eee eeteephes mares » whic! 

ws freely in Central America and Peru, and yields what is 

own as the corosos nut of commerce. When shipped, the 
kernels are as soft as white wax, and during the voyage they 
ripen and hard. 

Tur M rt Wet Dock scheme which is to be promoted by 
the Maryport trustees in the next session of Parliament is, it is 
said, being op by local coalowners in reference to the maxi- 
mum rate of dock charges for shipment of coal. The coalowners 
have not yet been able to secure a reduction in .charges asked for 
a few months ago, but as coal is shipped at a cheaper rate than 
iron, not much opposition is anticipated. 

Onz morning last week three houses in course of completion 
at Hetter Green-lane, Lewisham, fell with a loud noise, causing 
much alarm in the neighbourh cause of the mishap is 
supposed to be the late sudden thaw. During the frost the 
mortar froze as the men laid the bricks, so that when the weather 
changed the walls became insecure. Once more it must be 4 
where is and what is the use of a borough surveyor if such traps 
as these are allowed to be built up? 


A Few of the citizens of Boston and Salem, Mags., among them 
ex-Mayor Williams and Mr. George D. Phippen, says the Engi- 
neering and Mining Journal, recollect a parlour in Pearl-street 
which was lighted every evening during the month of July, 1859, 
by the electric light, and this electric light was subdivided too ! 

his was nineteen years ago, and it was undoubtedly the first 
paves dwelling-house ever lighted by electricity. A galvanic 

attery of some three dozen six-gallon jars was placed in the 
cellar of the house, and it furnished the electric current, which 
was conveyed by suitable conductors to the mantelpiece. 


126,307 tons of iron shipping were built on the Tyne in 1878 
109,943 tons on the ear; 40,789 tons at Hartlepool; and 
12,587 on the Tees. The Tyne built nearly one-half more vessels 
in 1878 than in 1877. Many of the vessels launched on these 
rivers are of considerable size, and have been employed in carryin 
corn, cotton, and provisions from the United States to the United 
Kingdom with considerable success in the last quarter of the 
year. Some steamers have been built on the Tyne for Germany, 

rance, &c. A steel vessel was built onthe Tyne and another on 
the Tees in 1878 for English owners. Wood shipbuilding is 
entirely superseded by iron upon these rivers. Except a few 
clinker-built tugs, no wooden vessels seem to have been built on 
the north-eastern rivers in 1878. 


Procress is being made in the sinking of the shaft at South 
er which, when opened out, will not only be one of the largest, 
but the deepest pit in the Yorkshire coal-field. The sinkers have 
reached.a depth of about 140 yards in the second shaft, and have 
already inserted about fifty yards of metal tubing, where about 
eighty.-more yards have to be put in. In order to facilitate 
ae. the water from the sinking shaft has been carried to 
the one sunk, so that there is now about 100 yards of water in it. 
Engines have been put down capable of drawing a large quantity 
ot ‘coal, and arrangements have been made for placing the pit ia 
communication’ with both the Great Northern and the new 
Swinton and Knottingley line, which is to be-opened early in the 
new. year. When opened out the colliery will be. one of the 
largest, and, as the coal is fully 620 yards from the surface, it will 
be the deepest in the Yorkshire coal-field. 


THe American product of earthenware and china during the 
= ten years has not only kept pace with the increase in popu- 
ation and its corresponding consumption of wares, but that 
during the fiscal year 1877 and 1878, ending June 30th, the 
average of importations has been reduced over 20 per cent. The 
American production of white “‘granite” and china for 1878 is said 
to be valued at £300,000. The product of the yellow and Rock- 
ingham manufacturers is not included. The number of potteries 
in the United States of all kinds is 777 ; steam engines employed, 
8, with a horse-power of 1586; 8 water-wheels, power 122; hands 
employed, 6116 ; capital invested, £1,060,000 ; yearly wages paid, 
£449,035 ; value of — £1,203,107. Long strides have been 
taken in the past fifteen years or more—properly speaking, since 
the tariff of 1861—so that there are now in operation potteries 
enough of all grades to produce twice the quantity imported from 
Europe and Asia last year. 


Tue Board of Trade returns of the shipbuilding at the respective 
ports for the first nine months of the current year have just been 
issued, and below we give a statement, comparing the Tyne 
district with the Clyde. Our readers will observe that the 
tonnage of steamers built in the former district is more than 
double that of the Clyde, and also that the size, on the average, of 
each steamer is ‘fully half as large again as those built in the 
Scotch ports. It is to be feared that the last quarter of the year 
will not be a be ae? one for Glasgow, nor, indeed, for the Tyne 
district, and while all must be pleased to think.of so much work 
going on, and so much employment for workmen, yet, if we—the 

ewcastle Daily Journal—are correctly advised, this large output 
is no indication that the builders are making profits. On the 
contrary, we are told that both shipbuilde:s and engine builders 
consider themselves fortunate if they escape loss. It is to be 
hoped that there may be more profit next year, but, in the face of 
the falling iron market, better prices cannot be expected. 
There is no doubt, also, that the wages of the workmen and 
the hours of labour must be modified. Some of the piece-work 
rates are excessive, and out of all proportion to what is paid for 
skilled labour to the artisans in other trades. It is also evident 
that some arrangement must be come to whereby the costly plant 
of machinery may work longer hours without excessive overtime 
rates. The of aman working a costly machine may be 
higher or lower, but the same machine will probably be worked 
in Belgium for twelve hours a day at a wage of three or four 
shillings, as against nine hours in England, and this, moreover, 
at a higher wage per diem; the rate of wage is, of course, v 
much her indeed. The following is the return :—Newcastle 
pe pra ming gre be a Bart 176 eng built up to 
en Septem 3 tons gross ; sailing 
built up to end of September, 1878, of 17,255 tons rose 5 total, 

f tons gross. G@ w district, incl m 
Greenoc! feel cad gg ype tiene to of September, 
tons 5; calling chips balls up to ond. of 
ber, 1878, of 48,129 tons gross; total, 143,109. 
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NARROW GAUGE TANK ENGINE. 


MR. W. G. BAGNALL, STAFFORD, ENGINEER. 











PITTI 





We illustrate herewith what may be looked upon as a 
working locomotive divested of all details not absolutely 
necessary, and designed specially for use on light railways, 
tramways, and contractors’ work. It is as simple as an engine 
can very well be, and as an example of a small locomotive 
which has done good work and might be put into almost an 
hauds, we give herewith sectional illustrations and f 
particulars of its dimensions. 

One ine of the size illustrated has been at work very 
successfully for about eighteen months on a narrow gauge 
colliery and ironworks railway in South Wales, running on 
rails 141b. to the yard, and using a pressure of 1201b. per 
square inch, Tested with a dynamometer, this engine showed 
@ maximum tractive power of 400 lb. with about 100 Ib. steam 
pressure. According to Pambour’s formula for the tractive 

2 

powerof alocomotiveT = ~~ $ P, inwhich DandS = diameter 
and stroke of cylinder in inches, W = diameter of the driving 
wheels, and P mean pressure throughout stroke. Adopting 
this for Bagnall's engine, T="~%° x 100 = 533, and the 
weight of the ae being 56 cwt., or 62721b., the av 
tractive force of the engine on a gradient of 1 in 40 would 
533-522 = 376°2 lb., which is less than that actually 


obtained by 23°8 lb., or 5°95 per cent. The difference is pro- 
bably due to the observation being made when the cranks 
‘were in position to help each other. It-will be seen that 
although the engine illustrated is but of 22in. gauge, all the 
‘working parts are between the side plates, and are fixed upon 
& plate attached simply by a = of angle irons. This makes 
& rigid ion of the whole frame, and as the plate in 
which the ate fixed is only fastened by turned belts, and 
not rive the whole of the working parts are easily discon- 
nected and taken away for repairs, and replaced without 
chance of error. The cylinders are by the connecting rods 
connected to the crank shaft, which is the leading axle, and 





being the weaker of the two, is made to the lesser 
weight. The axle-boxes and draw-bar are fitted with volute 
—e- a miniature engine is but 6ft. 2in. to the top of 
the funnel. 


It runs at from ten to fourteen miles per hour, 
and its water-tank and bunker carry a supply for twenty 
milés’ run. The line on which the engine is working has a 
curve of 4 chain radius, and an incline of 1 in 40. gines 
similar to those, but of the 4ft. 84in. gauge, are made by Mr. 
Bagnall, and two of them work the Wotton and Aylesbury 
line of the Duke of Buckingha 


m. 


The following are the eee Or am of the four-wheel coupled 
tank locomotive engine described :— . 
Diameter of cylinder . 





Length of stroke ee 
eee gi te 

of steam os ° ahs 
— Terre | 

exhaust o « Sin, in. 
] width >. june ie wt 
Travel of valve . oo i 
1 lap fe in. 
Eduction lap oe in. 
Throw of excentric - itm 

r do. ae 


i 




















Width do. ‘ee lin. 
Diameter of piston rod .. lin. 

Do, ofvalverod .. _ by fin. 
Length of connecting rod ft. 6in, 
Wheelbase .. .. .. . Sin. 

meter of wheels . lft, Gin. 
Width of steeltire . Sin. 
Thickness of ditto ljin. 

stance e 17}in. 
Thickness fin. 

Front buffers to leading axle 2ft. 
er t 6 
Distance between buffers lft. 6in. 
Taneth ei taier bein ; ott by sift 
Depth of ditto. ers l4in. 
ickness of ditto .. . . Sin. 
Extreme D we oe - oft. Tin. 
Length of ditto .. |. — 3 
Diameter of crank neck ; : _ 
Length of ditto . 1pm. 
Length of boiler barrel ‘ 5ft. 
Smallest diameter lft. Gin. 
Thickness of plate . 
Thickness of outside fire-box ‘in, 
Tube plate, fire-box end ., -.. in. 
smoke-boxend .. \. 
Internal = of fire-box .. . Sin. 

Do. ith of ditto, bottom 12in. 

Do. do. top a 18in. 

Do. height of firebox .. .. . lft. 10in. 
Diameter ofdome . .. «. « « 12in. 
Height of dome .. .. .. « «+ 12in. 

Length oftubes .. .. .. «6. ee + . 5ft. Sin. 
Diameter oftubes .. .. «2 « + . iin. 
Number of tubes oe a: oe 17 
Diameter of _— bottom ... = 
10. oe le 
eating surface in firebox .. .. . 1utt. 
~s Rast s tul : Sey: apiite =. 
Poo "ae iin, 
Fe Te So sscehdaed aren though vdhes best 
Do. tosectional area of chimney .. .. 64:1 
Number of safetyvalves .. .. .. «2 os 2 
Diameter of ditto .. .. .. + ifin. 
es : ure pi e on ° — 
Diam of steam - . . 
Do. branch ditto oe ie 
Do. exhaust ob _ 
Do. branch of exhaust ditto 1 
Capacity of watertank .. .. 50 
Wi Gat of engine in working Grr teouks 
Load on front axle iD. -09 ~ . 24ewt. 
trailing es -—. 08 ,e° 190 
Feed, one injector, ene hand pump. 
These ines are made by Mr. W. G. Bagnall, of Castle 
Engine Wo Stafford. 
IMPROVED GRAN : epegeo GRINDING 
Weillustrate herewith animproved roller mill, manufactured 
by Messrs. Brinjes and Goodwin, engineers, Whitechapel, 
which has been specially designed and is in extensive use for 
grinding various materials, such as ents, white lead, 
zinc, i x ae The preg age e mill is simple, con- 
isti three granite rollers with shafts, working in gun- 
costal Wentnan of toe Sane The bottom roller is of larger 
diameter than the two upper ones, which are of equal size. 


i 





EXTERNAL VIEW 


As the rollers are made to revolve with differential speed, 
it will readily be understood that a powerful grinding action 








is caused on account of the bottom or grinding one travelling ' : 
so many more feet than the upper one. The two top ones, 
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TWIN SCREW STEAM LAUNCH. 
MESSRS. EDWARDS AND SYMES, CUBITT TOWN, ENGINEERS. 
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effect more perfect. In addition, there is also a horizontal 
motion given to the centre roller, thus enhancing increased 
inding power and keeping the rolls in better order, Springs 
are provided for adjusting required pressure according 
the nature of the material used, and which also permit iron or 
other hard substances passing through without any detriment. 








TWIN SCREW STEAM LAUNCH. 


WE illustrate above an iron twin screw steam launch, 
built for passenger service in shallow waters in ‘the East 
Indies, by Messrs. Edwards and Symes, of Cubitt Town, 
London, who have given special attention to the «onstruction 
of shallow draft vessels, some of which we have already illus- 
trated. The boat illustrated above is one of three built 
for Mr. W. Walker, of London, They are of different sizes, 
one being entirely of steel, but all propelled with twin screws. 
Itis56ft. long, 74{t. beam, and 3ft. 9in. deep; draught of wateraft, 
2ft. 9in.; and is fitted with a wood sun awning the whole of its 

the forward part ing an additional canvas awning 
above the wood awning, so forming a double top in the hot 
season. The fore and after com ents are fitted with 
seats, constructed of East India polished, for 
The machinery for propelling the boat consists of a of 
beg er inverted tampa a | engines, with p bere 
Jin. diameter ; the bed plates are bolted together and designed 
specially for durability. Each engine is fitted with a 
metal feed pump, which by a suitable arrangement of pi 
can draw from the bilge or sea, and discharge orabeand ar 
into the boiler, and also with a hand feed pump. 

















SECTION SETYEEN ENRCINE AND BOILER————-- 


The boiler is cylindrical, of the marine, return tube type, 
constructed of Landore-Siemens steel. Those parts exposed 
to the action of the fire are of Lowmoor iron, and is intended 
for a working pressure of 100 ge mare inch, and has 
been tested to 200lb. It is fi with two lever safety 
valves with flat seats, and other requirements to the 
Dutch Government regulations. The trial of this boat, which 
took place on the Thames, gave the following results :— 

Time, Knots. 


m, s. Revols. Steam. 
First run with the tide .. 441 .. 262 .. 90lb. . 2°81 
” ” « 44 .. 22 .. O9Olb. .. 12°36 
Third run against the tide 7 58 260'.. 88Ib. . 753 
Fourth ,, ” 715 260 89Ib. .. 8°30 


iving a mean speed of 10°375 knots, or twelve miles per 
Con 18 per cent. pu de screw. The speed required by 
contract was eleven and a- 











downward heat radiation. The 
are so shaped as to have great 


surface, so that the 
conduction of heat downward to the m 


ism of the base is 





wholly prevented. The structure of the base, half size, is 
shown in Fig. 2, No detailed description of this portion will 


be required, further than to say that the electric current enters 








other side, gouneeling with the return circuit. The light pro- 
ducing portion is, of course, completely insulated, = ot 
sealed at the base, gas tight. 

‘* A fatal defect in all previous lamps depending or incan- 
descent carbon has arisen,” says the Scientific American, 
‘*from what has been called the Whe caer 2 of the carbon, 
This Mr. Sawyer holds to be an absurdity, since the carbon is 
not. even fused. The wastage of the carbon in mercurial 
vacuums, and in atmospheres of compound gas, is due, he 
holds, to chemical decomposition. Many gases, indifferent te 
carbon at ordinary temperatures, attack it destructively at 
temperatures obtained in the electric lamp; and the process 
is continuous, the carbon taken from the burner being rede- 

ited on the oy case, and the gas left free to continue its 
Sepreigticn, r. Sawyer claims to have overcome this 
difficulty by his method of engne the lamps with pure 
nitrogen, and by proves for the fixing of any residual 
anya left in the lamp. In this way an unwasting carbon is 
secured,” 

We have already had « ion to t on this state- 
ment, and to express our belief that Mr. Sawyer much exag- 
gerates the value of this portion of his invention, suc 
excellent qualities as the lamp may possess being due more to 
good materials and workmanship, than to cae Mog ws discovery 
concerning the medium surrounding the carbon. 

A shunt arrangement is added, by means of which it is 
impossible to turn the current suddenly on or off to the dis- 
tribution of the carbon. The patentees have also produced a 
meter, which is illustrated in Fig, 3, It is a simple clock 
arrangement, with an attachment designed to throw the dial 
hands into connection when a light is on. From 
each switch a pair of conducting wires are run to P 

ite studs on the wooden disc shown at the top of the 

re, When no a lamp the le 
spring shown in front of the studded disc Hane withou 

ing any record. When the current is on, one electric 
connection at each revolution is made through the pins 
assigned to the icular lamp, the armature of the — 
is moved, and the recording wheel is advanced one 
This meter does not measure the quantity of electricity 
passing, but only the time a lamp is on. If two or 
any larger number of lamps are on, an equal number of 
connections are made at each revolution of the wheel. 


DEAKIN AND PARKER'S AUTOMATIC 
GOVERNOR. 


Ws illustrate herewith the ‘‘ automatic ” governor cmployed 
by Messrs. Deakin and Parker, of Salford, to regulate the 











engines, one of which we illustrated in our-last impression. 
Two weights controlled by — shift the excentric round 
ies. It is claimed for this governor 


on the shaft as the speed vari 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
(We ves f 





IRON TRADE WAGES. 

S1rm,—There can be no doubt that the success of eg competi- 
tion, which is unquestionably scriously affecting the British iron 
trade, is largely due to the lowness of the continental scale of wages. 
though we sometimes hear it said thatthe British iron trade 
were never lower than at present, it is not improbable that 

if the present state of things continue there may yet be another 
drop. It can, however, be no secret that recent drops have most 
affected the under hands. Now, I have no desire to do anything 
which may lessen the interests of anybody, but as it is to the 
interest of. both masters and men that the masters should secure 
as many orders as possible and have some margin for profit, the 
following remarks may not be unseasonable. Unwelcome they 
may be at first sight to men referred to, but I apprehend that if 
they tend, however faintly, to show how the on at which they 
are employed may be kept on the road, they will be to their ulti- 


mate advantage. 
Notwithstanding the great slackness of trade, a few works in 
the country have hed some of their mills running ten to eleven 


turns per week al] through the depression, holidays of course not 
included, but during the past few years no dividend has been 

id ; nevertheless at a few of these mills some of the head rollers 
ioe cleared for themselves about £10 weekly. This is not an asser- 
tion based upon mere imagination, but is grounded upon actual 
matter of fact; and if it would not be a breach of confidence I 
could give you the name of the works where this is occurring, the 
name of the men who have been clearing this handsome income, 
as well as other iculars. P 

How is it realised? Well, such rollers have charge of mills 
with large output capacities, and ruuning as I have just intimated, 
ten to eleven turns weekly. They have the pull of both night 
and day turns. They receive all the money into. their own hands 
and pay their men themeelves. In this way they realise the very 
wed st income alluded to. 
throws the cloak upon facts of this kind. The clearings of the 
head roller de not appear on the books of the firm, nor the 
names of his under hands, and the soiled garments of both seem 
very often to enable them to escape the inquisition of the income 
tax surveyor. Why should not every man’s name appear 
on the books of the firm, and every employé receive his 
money direct out of the hands of the master or a clerk? Is there 
any adequate reason why a cloak should be thrown over their 
earnings? Further, is there gay: and sufficient reason why 
one man should have charge of both the night and day turns of 
a mill? The preference a roller may have for the “train ” being 
“his train”—his exclusively—is a flimsy and inadequate reason, 
and any scruples on this head would probably subside when 
remembering that there are very likely scores of men about the 
country at the present moment who would be glad to have either 
day or night shift singly, or even only three or four turns a 
week. Every ton of iron turned out of the mill represents a 
eertain amount of gain to the roller; thus when a man has the 
“ pull of both shifts,” whether he is at work or at home, asleep 
or awake, “‘money comes rolling in.” With a working man 
this should not be so, it is the right only of him whose capital 
is planted in the mili—it may be £20,000 from which he has not 
derived a solitary penny for several years, whilst the head roller 
has from the use of this plant reali an excessive and very 
handsome income. 

Further, on what ground or count is there such a difference 
between ironworkers’ wages and those of engineering and other 
trades? The leading hands do not go through a longer apprentice- 
ship or receive a more expensive education ; yet how is it that 
there is such disparity between, e¢.g., the wages of a fitting shop 
foreman and the money a head roller realises? The former has, 
say, £2 10s. per week whilst the latter has two, three, and in some 
cases even four times this amount. More physical exertion will 
of course entail greater cost of living, and the nature of the work 
may entail more wear and tear of clothes, but these together 
do not fully account for the difference; in fact, in many instances 
ironworkers’ wages seem to rest on a higher footing than engineer- 
ing and other trades. 

{asters who can scarcely compete with foreigners, and have to 
screw down their prices to such an extent, in order to keep 
the mills going, that they can scarcely make both ends meet, may 
take a hint from the following remarks, for there are works in 
the country where, from a batch of, say, four or five mills of a 
certain class, by a suitable modus operandi, a saving of £1000 a 
year may be effected :—(1) Tuke the census of the works, ascer- 
taining the name and occupation of every man and boy on 
the ground, and where and for whom he works; (2) estimate 
for yourself the possible clearings of every leading hand by 
assessing a fair rate of wages for each man and boy, and com- 
paring the total with what the leading hand receives. This is 
to them almost the only way of discovering where excesses 
exist. If masters will only do this personally, or through a 
willing, unprejudiced, and impartial medium, they will be able to 
verify my assertion that there is even yet room for scrutiny, and 
the regulation of disproportions. I repeat, however, that excesses 
would not exist, or could not long endure, under a well-managed 
firm, if every man received his wages direct from his master’s 
hands ; and I wonder that the income tax authorities have not, 
for their own sakes, insisted upon this long ago. 

I may remark that a large establishment had a head hammer- 
man, who had the hammers to work, and they found he was 
clearing an excessive income. They took firm action, resolved to 
pay his men es much as he did, and give him £5 a week salary, 
and they found the ‘‘ game worth the candle.” 

In conclusion, permit me to point out that there is a coefficient 
which is not always taken into consideration when regulating 
ironworkers’ wages ; it is the “‘ machinery.” The works in some 
districts have the same scale of wages as works in another part of 
the country ; one district “following” another. This is all very 
well when the conditions are the same; but the conditions vary. 
The machinery in the mother district may be of aless modern descrip- 
tion, and have less output capacity than that of the district which 
follows in its wake. There are mills in some parts of the country 
which have double the output capacity of a mill in another dis- 
‘trict, although the low rate of wages is the same in both. Why 
should the same rate obtain in both? Why should engineering 
talent go for naught, and the bulk of the pecuniary benetit go into 
the pockets of the head roller? 


Pro Recrvs. 
December 25th. 





CONTINUOUS BRAKES. 

Srr,—May I ask a little of your space to answer the last letter 
of Mr. Maude? Mr. Maude, like many others, seems to forget 
that continuous brakes would never be introduced except with a 
view of preventing accidents, the present hand brakes having 
been sufficient for making ordinary stops ever since trains first 
began to run. 

To prevent the greatest number of railway accidents, the trains 
in danger should be stopped in the shortest possible distance, and 
to stop trains in the shortest possible distance requires an instan- 
taneous application of a brake force which will produce a retard- 
ing effect just short of the limit of the adhesion of the wheels on 
the rails. 

When the circumstances are such that the train cannot be 
stopped without an accident occurring, then it is evident that the 
oon ible amount of the momentum of the train should be 

estroyed before the accident occurs, to render the consequences 
the least dangerous and destructive. The greater amount of the 
momentum of a train can only be destroyed in the shortest pos- 
sible space by the instantaneous application of a brake force 


How nicely such mode of payment br 


a8 & means enting v 

ee nates Vas eet coed day eliginemenied tee * A yy 
to make me understand the ic will q 
in application than the vacuum—at any rate, in form the 
latter takes at present.” The value of brakes having automatic 
action in certain cases seems to be as little as the 
value of an instantaneous lication of a brake power sufficient 


is n 
when paieiabiedienie teas nen meneame. deenahial. 
ciently frequent to be provided for. The principle, however, is 
of vital importance when a train is broken in two during an acci- 
dent that suddenly takes place, or if the pipes are suddenly 
destroyed, ever if not destroyed until an accident is half over, for 
it must be recollected that many seconds niay intervene between 
the commencement and the end of an accident. In any of 
cases the vacuum brake would auto y come off when not 
wanted so to do, and would never on automatically when 
wanted. Certainty of action can only be secured by having a 
brake that will give some warning when not to be upon, 
after having been tested, and found in perfect tion. Any 
brake that may fail to act after having been tried and found right 
afew minutes or seconds before, can never be se 208 tg, | gd 
for this reason alone automatic action becomes invaluable. en 
the ‘‘ several leading engineers ” referred to have time to examine 
closely into the question, they will desire automatic action in the 
sense I have it, and not say “‘that automatic action is 
of = use, _ — ste owe break in —__ > pape 
e Opinions ing engineers are only of great value when 

they all agree, but in this case there are other “leading engi- 
neers” who are meaty in favour of the principle of automatic 
action, and are sure of the danger arising from the use of 
tain, non-automatic brakes, that creep on in the course of half a 
minute. It certainly is impossible for both classes to be right. 
The engineer who spoke of the number of parts in my brake may 
well have been the same one who told me he objected to my 

rake because it required half an hour to get a working pres- 
sure, when he might have known that a tenth of the time was 
sufficient. 

Mr. Maude has misunderstood the table showing the relative 
time for the full application of the automaticand vacuum brakes. 
At York with a train of twelve carriages it took two and a-half 
seconds and fourteen seconds respectively for the automatic and 
the vacuum, for the full application of the brakes in the middle 
of thetrain. Mr. Maude puts it at twenty and eighteen and a- 
half seconds. On the twentieth carriage of a train it took five 
seconds with the automatic for the full application, and thirty 
seconds for the —— of three-quarters of the maximum 
brake force with the vacuum brake. 

Mr. Maude quotes the failures of the two brakes on the 
Great Northern and North-Eastern Railways, and gives a classi- 
fication of those on the former. I find, however, from my stand- 
point that out of the eighteen failures with the vacuum brake 
there were fifteen cases where the failure might have produced 
serious consequences by preventing the creation of a proper brake 


ressure. 

r There are fifteen failures reported by the Great Northern 
against my brake, with only two engines and fifteen carriages in 
use, as against five failures on the Midland, with fifty-seven 
engines and 192 vehicles. Of the fifteen cases on the Great 
Northern there was not a single one where the failure was of such 
a nature that the train could have run farther than was intended. 
In three cases the brake pipe failed and stopped the train, proving 
the value of automatic action in such cases. In looking over all 
of the failures reported in the returns I find a total of thirty-two 
for the vacuum, and thirty-five for my brake; of the former 
twenty-seven might have produced serious consequences, of the 
latter only six cases were of that nature. Whether the failure is 
due to bad materials, workmanship, or carelessness will never be 
of importance when an accident results from such a failure. It 
was fortunate that out of a total of thirty-five failures reported 
against my brake by all the companies, fifteen were on one line, 
working only seventeen vehicles. 

In re to the cost of maintenance my company offers to 
supply the materials for the renewals and repairs of the parts 
furnished by it for a term of years at the rate of £3 per year for 
each engine and tender, and 12s. for each other vehicle, with the 
services of a competent man to see that the necessary is are 
always at hand ; these prices affording the usual manufacturing 
-profit. For what sum per year will the Vacuum Company offer 
to replace the large hose, rubber bags, and leather diaphragms, 
which are very perishable, as well as the couplings, pipes, 
ejectors, valves, &c.? I certainly would not, from my long ex- 
perience with the same brake in the States, undertake it for less 
than £5 per engine and £2 per vehicle. It may be of interest to 
Mr. Maude and others to know that the leakage valve will here- 
after be dispensed with, and that the hose auee will have a 
provision that dispenses with the cocks in the sae pipe at the 
ends of each carriage, 

I should be very glad to have Mr. Maude and others of the 
same belief study the working of the full-sized apparatus for ten 
<a my office. They will find that I have nothing to fear 
from the closest study of each detail, but, on the contrary, have 
much to fear from ignorance of the true principles of a per- 
fect brake. GEORGE WESTINGHOUSE, JUN. 

Palace-chambers, St. Stephen’s, Westminster. 





Srr,—It is quite clear that the last paragraph—including the 
Pin, Maude appears to take as a solecism—is not the onl 
portion of my letter which to him is incomprehensible. 
apprehend that to the majority of your readers my reasons for 
difering with Mr.. Maude, in his estimate of the value of the 
brake in question, were sufficiently prominent. I am, however, 

uite content that the argument should drop, for it is wel! known 
that comparisons should not be instituted between unlike things ; 
there must be some common likeness, and with continuous 
brakes, before any comparisons can~be made, certain condi- 
tions must be laid down with which all must of necessity 
comply. Now,’*when Mr. Maude is told that the brake 
he advocates does not comply with the conditions laid down in 
this case, he answers that he is aware of the fact, but challenges 
the conditions and denies their suitability, at least in part. 
While admiring Mr. Maude’s modesty, we cannot accept him as 
an authority in this matter. But we are told that there are 
railway officers of standing who hold similar opinions. May I 
ask who are these leading railway engineers, and why do they 
not come forward and show grounds for what must otherwise be 
taken as a singular a view of the question ? 

The adoption of the brake by such men may be urged as proof 
that such opinions do obtain, but this it certainly is not, though 
I will allow that it is a natural inference for an outsider to draw 
from it. Take the case of the well-known cord communication 
between passengers, guards, and enginemen; it is in general use 
throughout the country, yet I apprehend that very few of our 
leading men or officers would like to be at any time in very 
urgent need of its services; they are fully alive to its defects as 
they are to those of the vacuum brake, but this has not prevented 
either from being brought more or less into use; and its being 
largely patronised by these engineers cannnot be accepted as a 
— by which to judge the merits of the various systems of 

rakes, 

Until Mr. Maude can clearly show that no serious accident is 
liable to be caused by any defect inherent in the brake he advo- 
cates, whether it be caused by causes similar to those produci 


cing 
the breaking 1 the train in the recent trials, or whether by 
the failure of the brake to prevent collision between the several 





parts of a train divided by some cause foreign to the brake, 
also that its action is or can be readily made sufficieatly quick 


































































BRUGES A SEAPORT TOWN. 


Siz,—The very fact that Bruges, once so rich and 8 
and powerful a city, should have fallen to her present rank of a 
mere provincial town has often puzzled the 

tourists, whom her artistic ri 
within her 


ben. of 

e apathetic ves themselves with w’ sympathised, 
suggest events which the’ hey most likely to have brought 
about so humiliating a fall. er decline, some argued, was 
owing to the invention of the sea-com 3 by others it was 
ascribed to the discovery of America; w! others again, more 
intimately acquainted with the history of Flanders, sought to 


site oth nero, damonon ofthe Comme. 

i of these even! 
and the influence which they must have borne on the.tides 
currents of commerce, yet, to my mind, in this i 
these were onl 


tindou 


ing 
prosperity which she attained in the fifteenth century, from 1420 
to 1470. And when I came to consider all the advan this 
poatien afforded her, and to note the changes wrought in it at 
ifferent periods of her history by the action of the sea, ther 
with the consequences which were the immediate result of each 
one, I naturally enough came to the conclusion that I had at last 
hit upon the principal cause of Bruges’ do : 
This “‘ Venice of the North” lay formerly near the sea, on a 
gulf of vast extent and considerable —? she was easily 
accessible, not only to the ordinary run of vessels, but even to 
the largest of ships. her port of Damme was large is 
evident from the fact that in 1213, as your readers will remem- 
Philip Augustus, at the head of 1700 sail, closed in it with 
ied English and Flemish fleets; this fact alone will give 
an idea of the importance of this harbour, at the time one of the 
—— in Europe. As long as these means of communication 
with the sea remained open Bruges maintained her commercial 
power. The successive accumulation of clay in the Zwyn and 
in the havens of Damme and Sluys, the outer ports of Bruges, 
were the causes of the lamentable state of things we now witness. 
At that period of her ba I was just now speaking of, 
i.e., in the Paging of the 13th century, vessels sailed into her 
rt of Damme from all quarters of the world, and poured into 
er markets the riches and wealth of the South and East. Less 
than one century later the inhabitants of Bruges were compelled 
to lengthen their maritime channel to Sluys, a small town 
situated on the Zwyn, about eight miles beyond Damme. The 
new canal was so constructed as to give access to vessels of from 
400 to 500 tons, the largest then built; it passed by Dudzeele and 
Westcapelle. Hardly had it been opened than the commercial 
movement of Benge took a fresh start; from 1420 to 1470 it 
knew no bounds; Bruges was then the mart of the world, and 
its fortune had reached its climax. By the Sluys Harbour, into 
which entered’ in 1468 with one tide as many as 250 vesse 

Bruges was in communication with the North and South o 
Europe ; she was also the Netherlands’ and Hanseatic League’s 
only market city. But from 1470 onwards, i.e., twenty-two years 
before the discovery of America, the accumulation of clay in the 
9 again made its disastrous effects felt. Caracks, fallevs, 
and other large vessels could no longer enter the nel, 
Charles the Bold, in order to deepen it, had the polder* of the 
Zwartegat biped, the accumulation persisted. Twelve years 
later, in 1482, matters stood in a much worse condition, and 
vessels of large draught. had completely ceased to appear. No 
work such as cleansing was carried out, no artificial sluices for 
such purpose constructed ; and the Sluys Canal, that bold work 
which during one whole century, had maintained the marvellous 
prosperity of Bruges, now well-nigh useless, became entirely 
choked up, ry be the harbour of Sluys itself, disappeared in 


the depths of the vast gulf, under the pF mg and deposits 
of its alluvia-bearing waves. Bruges, ‘‘the Northern Venice,” 
“the Queen of the Seas,” was henceforth condemned to its long 


ony. 

Several attempts, however, were made to bring about a change. 
In 1622, during the reign of Albert and Isabella, the opening of a 
canal from Bruges to Ostend, vid Plasschendacle was for the 
first time determined upon. Twenty years later was dug the 
canal from Bruges to Nieuport and Nieuport to Dunkerque. In 
1646 Dunkerque was oa up to France, consequently the Flem- 
agrees obliged, in 1 to Airect their attention towards Ostend. 

e dimensions of this canal were now largely increased, and the 
sluices of Plasschendacle replaced by those of Slykens, much 
nearer the sea, In 1717, a powerful society, known by the name 
of the Compagnie des Indes, was organised at Ostend. ‘The under- 
taking met with wonderful success at its very beginning, and 
would most certainly have given back to rages some of its 
former movement and life, had not the Treaty of Paris of 1727, 
inspired by the jealousy of Holland and Jand, suspended for 
seven years the grant of the eompany, and later on forbidden all 
commercial intercourse between the A Netherlands and 
the Indies, Four years later the Treaty of Vienna of 1731, stipu- 
lated expressly—Act 4 of the Act, dated from the Hague, 
February, 1732—‘‘That all commerce and navigation from the 
Austrian Netherlands to the East Indies, as that all com- 
merce and navigation from the East Indies to the Austrian 
Netherlands shall cease for ever.” As early as 1783, Joseph IL., 
rn put an end to the state of ype his provinces 
were la under, conceived the idea of linking-the waters of 
Flanders with those of the ony means of canals to be dug 
exclusively in Flemish ground. He failed in the attempt, and it 
was only after the Netherlands had been joined to the French 
Empire that the work which the inhabitants of Bruges had been 
in vain calling for for centuries was again attempted. At their 
ee request Napoleon ordered a canal to be dug from Bruges 
to Sluys vid Damme’; this it was intended to lengthen later on, 
as far as the Scheldt, somewhere near Breskens. ‘The works 
unfortunately were carried on with extreme slowness, and the fall 
of the Empire prevented their completion. In 1818 only could the 
can. Pp to navigati In 1829 King Willian found out 
the aac meg of the issues of the Zwyn; he resumed the scheme 
of Napoleon I., and decided to push the new canal on to Bres- 
kens. The works were on the point of being ordered, when, in 
1830, the Revolution broke out, and Bruges saw the realisation 
of her hopes again put off to better times. 

Since 1470, then, three principal efforts have been made to 
bring Bruges into communication with the sea ; first, in 1622, vid 
Ostend ; second, in 1640, vid rowel bre in 1810, vid 
Breskens. The two last failed through political events, which 
took away from Belgium the two boundering points, Dunkerque 
scarcely five years after the canal was completed ; Breskens 
before the works were even begun. One disadvantage to be 
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Moreover the works, com- 

were on a very small scale. As for the 

the canal the same fate as 
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Limnander, member of the Royal Ins of of the 

Hague, started and sdvembeitidhama eke then 
out, is to for , once more 


at 
840 metres (2769ft.) from the -base to the 
(855ft.) from the bend to the end; that 
at 800 metres (2633ft.) ; the width at the entrance to the 
rt at 300 metres (987ft.), at the base of the same at 
000 metres (3291ft.) ; the surface of the harbour will thus amount 
to 60 hectares (6000 acres, or 29,040,000 square yards). e 
masonry is to consist of artificial blocks of the largest Bossible 
dimensions, never weighing less than from 40,000 to 90,000 kilogs.— 
from about 85,0001b. to about 706,2901b. _M. De Maere also 
advocates the construction along the outer side of the westerly 
pier of a breakwater, made of a single row of stakes. One or 
two lighthouses are to light the entrance to the harbour. It 
ity.to. give an exact estimate of the 
cost of this section of the works; the amount may be set at a 
round sum of —_- . — £360,000. ’ 

(2) The Canal.—This is to run in a ag oy line from the sea to 
the docks at Bruges. Its length will be of 12 kilos.—about 
74 miles; its floor width of 20 metres—65ft.; its width, measured 
at the water-line, of 62 metres—204ft.; its depth from the water- 
line of 7 metres—23ft. The a will have a slant of 1 metre— 
3ft. 3hin.—per every 3 metres—9ft. 104i. This will lessen the 
expense of keeping in repair, and, were the necessity ever felt, 
make the widening of the bottom possible. The author, more- 
over, justifies this plan by the nature of the soil. The canal is to 
be yore | fed with sea-water, and so constructed as to allow 
the Ghent-Heijst Canal being easily joined to it later on below 
the future sluice. The amountof earth to be dug out of the canal 
alone will reach some 2,700,000 cubic metres—about 8,887,900 cubic 
feet—and the cost of clearing it some 2,500,000f.—£100,000. Then 
2,700,000 cubic metres of earth will serve for the construction of 
banks or dykes all along the canal. ll necessitate the 
expropriation of 170 hectares—17,000 acres, or 82,280,000 square 
yards—of land, at the rate of 10,000f.—£400—per hectare, or 
1,700,000£.—£68,000—for the 170 hectares, 

Works of Art.—1l. A sea-sluice, to be constructed below the 
downs, with double bridge, one half of which will be devoted to 
the Blankenberghe-Heijst Railway; the other half to general 
use. The bridge will be 8 metres—about 26ft.—wide, and the 
opening at the sluice, as also at the bridge, will be of 20 metres 
(about 65ft.), thus — several ships to enter at a time, 
Another sluice-gate will be fixed some 200 os 7900ft. ) 
lower, and the le of canal between will be le quite secure 
by means of a flood-gate. The cost of these works will amount 
to about 2,000,000f. (£80,000). 2. Two bridges, one on the 
Lisseweghe udgeele, the other on the Lisseweghe-Heijst high 
roads. e latter may perhaps be avoided by displacing the 
road and carrying it along the left bank as far up as the great 
sea sluice. The two bridges would, however, cost 350,000f. 
(£14,000). 3. Four syphons for the draining of the low waters 
of the country. They will run under the canal at a depth of 
eight metres (about 26ft.) below the water-line ; they will be 
made of wood, and their maximum cost would be 250,000f. 
(£10,000). Consequently, the total cost of this section of the 
works will amount to about 6,800,000f. (£272,000). 

3. The Docks and Maritime Buildings at Bruges.—It would but 
be wearying rtd readers were I to enter into a detailed descri 
tion of this third and last section of the works. A few wo: 
will suffice to are an idea of the advantages to be secured, chiefly 
among which I may point out that the landing and shipping, 
weighing, verification. warehousing, and bedupedition will all be 
canied out in the case of each vessel on a same spot. The docks 
will be in direct communication with the actual basin and three 
canals, viz., of Ghent, Lluijo, and Ostend. The cost of this sec- 
tion will amount to 9,400,000f. (£376,000), divided as follows :— 
1. For expropriation, 0. 2. For clearing, 1,700,000f. peg 2 
8. For the building of the wharf walls, 3,600,000f. (£144,000). 
4. For the storehouse, 500,000f. (£20,000). 5. For the shed, 
1,200,000f. (£48,000). 6. For the station, 350,000f. (£14,000). 
7. For peving. 250,000f. (£10,000). 8. For the sluices an bridges, 
1,800,000£. ( 2,000). Consequently the maximum amount to be 
spent on this ‘ great national” enterprise would be 25,100,000f. 
( 004,000), viz. :—1. For the outer port, 8,900,000f. (£356,000). 

For ‘the canal, 6,800,000f. (£272,000). 3. For the docks and 
maritime buildings at B: 9,400,000f. (£376,000. ) 

One million sterling for the resurrection of B: ! Will that 
to the minds of a Liberal Cabinet, of a Liberal Tonite, and of a 
Li House seem too dear-a b: ? M., De Maire ventures 
to answer the question n vely, considering the important 
ee to ee . bored esitates aot to prophecy fog “Bruges 
a era of unpr en’ » greater even than tha’ 
atiained at d the 1420-1470 rt Is the writer justified 
in the view he takes of the matter? I may venture to answer 
this question at some future Ww. 

London, Nov. 19th, 1878. 


ooo 


THE SPEED OF MACHINE TOOLS. 

Sir,—I became a subscriber to your paper some twenty-three 
years ago, and, with few exceptions, have read all your publica- 
tions down to No. 1200, and, as I have never, to best of my 
knowledge, troubled you by asking the insertion of a letter from 
=f pen, I will not attempt any apology for now doing so, but 
will proceed direct to my subject. 

Srohencngeey,/ in watch You voter ws thd kagnetaingts Go ives 
ronmongery,” in which you refer e su) e 
or fitness, and cost of certain articles made in America, po pn 
of the manner in which said articles are packed or ped up, 
- ntgees er Oe “bung "way of doing thing here, Xe. 
I can fully endorse every word, and sincerely hope your future 
= may contain similar articles on different sub: 
ringing home, as it were, to such of your readers as should be 
interested the actual state of affairs, the very frail position 





™ been patented, and worked out by Ameri- 
cans, would they are ready to adopt an 
which has for its obfeot the ithprovement of, <n & oN 


Sage oe as 
cs our e 
{ enormous quantity of woodwork in the Pes window 


there is a 


to processes in mechanical trades, such, for instance, 

op ania sad te of metals. There was a time when this 

to be done with and be | and then all workmen were 

foralong time pastit is accom- 

consequence is, scarcely a 
@ square foot of iron 

ly ~_ by and_ witnesses = 
e@ most extraordinary o! 
machinery, but more paclsaladly 
the mode of nae | it, has not advanced one step during the last 





twenty years. ‘or instance, let any person uainted with 
lathe work stand by a lathe in which the workman ™ e in 
turning a f g, say a crank shaft, or a fly-wheel or a 


chi roll. Ina short space of time he becomes weary, and is 
impressed with the slowness of the process, and an idea is 
8 if it were possible to do more work in the same 
time how important it would be to do it; for instance, why not 
revolve the article at double speed, and put on a doubled feed cut? 
This would give four times the amount of work done in the 
same time. ery, are not our American cousins doing this? I 
answer they are, and under ordinary circumstances I venture to 
affirm that times more work can be done than is done, and 
with no more exertion on the part of the attendant, who enjoys 
the ignoble privilege of standing by to witness it. 

T have seen six times as much work done in one hour as was 
being done formerly, and ly by the same cutting tool. This 
was not brought about by 7 superiority on the part of the 

the same man did it; nor were any new materials 
employed ; the result was caused by simply adopting an idea 
which cost little or nothing more than a small acknowledgment 
in the purchase of a license to work the invention. 

It may be asked, why has this not become general? I may not 
be able to give a full and correct answer, but my candid opinion 
is that it lies between the masters and managers, or foremen, and 
not with the workmen ; but this is a point upon which 1 shall not 
further touch in this letter, although I am fully prepared for it. 
I will conclude hy stating that one-half the money spent in lathe 
work is wasted, and that the means for preventing such waste 
have been at the disposal of employers for a considerable time, 
but they have, with few exceptions, persistently refused to adopt 
them. If it be denied that there is a waste, and that the cost of 
lathe work cannot be lessened by at least 50 per cent., then let 
any man who dare challenge me to a trial, and most assuredly I 
shall beat him. 

The truth is, John Bull has for many years had so vast a 
monopoly that he has been able to obtain such prices for his 
goods that he could afford to waste a considerable portion, 
miserably pay his a and atill retain a handsome 
surplus wherewith to build his mansion and drive his horses and 

iages, and so the lessenii 
cesses has had no importance with him. The time, however, if I 
mistake not, is rapidly approaching when he will have to tax his 
abilities to the utmost extent, or shut up his shop and make room 
for others who more modern enterprise and spirit. Icon- 
fess I have little faith in him, my experience j ying, on. my 
part, the conclusion that his stupidity and doggedness will so far 
— that he “‘ will not lock the stable door until his horse is 
stolen.” i 
52, Gordon-street, Glasgow, Dec. 30th. 


of the cost of some pro- 


JosHvua Horton, 


SYENITE. 
Sir,—I notice in your column of ‘Notes and Memoranda,” 
e 429 in a recent issue, in which you note that a Mr. 
On the Composition, Absorptive 
Powers, and a Gravity of Syenite, the ite of which 
the Egyptian obelisk is s:omposed ”—a most curious remark. The 
in ients described what is well known as 
syenite, Perhaps Mr. Wigner will kindly give us a little further 
information on this point. W. H. Broper. 
1, Westminster-chambers, 8. W., 


igner, F.C.S., read a paper “ 





IRONMAKING IN GERMANY. 

Sm,—I have read an interesting letter, signed “F. Y.” in 
your issue of the 27th ult. In it yourcorrespondent states, after 
mentioning that some manufacturers use Bicheroux furnaces, con- 
suming 18 ewt, of coal per ton of puddled bars, that ‘‘if the best 
known puddling furnaces had been substituted, half this quantity 
would have sufficed.” Will ‘“F. Y.” add to the debt we ee 


owe him by giving your readers full particulars of these last-nam: 

furnaces? have several double gas puddliag furnaces in my 
own works, but could never % oy the small coal consump- 
tion “ F. Y.” names, although I have done my “level best,” and 


should feel only too grateful if he will reply in your columns to 
this letter. Some time ago you had a very interesting correspond- 
ence about gas furnaces in your paper, and I think if the question 
was reopened it might be of much benefit to the trade in these 
cutting times, Nemo. 





THE BLACK DROP. 

Srr,—At the last meeting of the Royal Astronomical Society, 
Mr. Worth brought before the notice of the meeting a somewhat 
remarkable phenomenon which will occur next year, though 
invisible to us here on earth. It really possesses a somewhat 
Seamer and remarkable interest to those engaged in any way 
in the study of optical science. It is that in November 12th, 
1879, no less than three bodies will be seen as projected on 
to the disc_of the sun as it is' seen at the time from 
the planet Mars. These three bodies are the earth, the 
moon, and the satellite Phobos. A wonderful sight truly for 
those—if there be any—who live on the planet Mars, for the 
“drop” difficult; be seen in a very striking way indeed, for 
if either one of these sun’s disc, come up to 
or pass very near, either one of the others, then wilithe ‘‘] * 
be visible between them, perienet on the very dise of the sun 
itself, and will indeed show itself in precisely thé same way as 
was described in THe EncGineer last year, and as pect, by 
the coming together of the shadows of two circular tables, as 
cast on to a sheet of white paper by the flame of a candle or 
nae If we on this earti, as from Greenwich, could see the 
black outlines of two bodies, as a planet and satellite, cross the 
disc of the sun in the like way, then would the “drop” 
phenomenon be seen with startling and wonderful clearness, and 
the whole mode of its origin and formation and changes be 
clearly and strikingly visible, and the true and simple cause of 
it seen in a moment, and almost at a glance. C. B, A. 

6, Great Queen-street, Westminster, Dec. 9th. 








THE t refinery of Messrs. Finzel and Co., at Counter- 
slip, Bristol, which gave employment to 2000 men, after being 





which Great Britain now holds as a manufacturing country. 
Scarcely a day passes but we are reminded of some great dis- 





closed about two years, has just resumed work, ‘the enterprise 


‘is under the direction of a limited company. 
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THE AMALGAMATED ENGINEERS. 
Ar a meeting on Monday evening of the Executive Council of 

the Amalgamated Society of Engineers, &., held at the general 

office in Blackfriars-road, the following letter, which had been 

circulated by the Iron Trades Employers’ Association, was taken 

into consideration :— 

“ The Iron i gt Employers’ Association, 


-street, 

‘“‘ Dear Sir,—A conference of the members of this association 
will be held “here on the 7th Jan prox., to arrange prelimi- 
naries .or the resumption of 574 as the weekl bg | hours. 

“Tam respectfully to solicit the favour of being ‘ormed, for 
the guidance of the meeting, whether you are disposed to support 
the other a employers in the adoption of the contem 
movemen 

“ Any relative suggestion you may be pleased to offer wili be 

received and y considered, 

* An answer to this letter on or before the 2nd January, if con- 
venient, is earnestly solicited. 

**T remain, dear Sir, faithfully yours, 
- * Sypyey Saira, Secretary.” 

A statement, accompanying this circular, set forth as follows 
the case of the employers :— 

** The depression that has overtaken every branch of trade and 
all classes of labouring industry has fo upon employers the 
necessity of reviewing their position. Long continued, anda with- 


out any prospect of early revival, their ——— have been 

seriously complicated by the suicidal conduct of their men. Unions 

: ev trade, strikes in all the centres of population, confedera- 
ons e 


erent branches of the order of labour, abetting 
each other in common warfare against the freedom of action o 
emplo have been met hy concession in place of firm resistance, 
The ture and Government have by Factory Acts, —- 
tions in the hours, the sex and age of labourers, the 
removal of combination laws, and the introduction of the - 
ciple of the rege of masters for injuries sustained by their 
men, vated difficulties already sufficiently formidable. In 
the absence of all protection from without, it has become apparent 
that ‘captains of Loam # if they would recover their position, 
must assert their own rights and stand by oneanother, not merely 
as a trade, but as a 

‘* The adverse conditions which have overtaken so many commer- 
cial and manufacturing establishments have been assigned to vari- 
ous causes, <A civil war in America which sacrificed the lives, it is 
said, of two millions of souls, wasted a thousand millions. of 
money, and ruined the South, coupled with an expenditure of 
1200 millions on nearly 80,000 miles of railway, of which a large 
ew is in the hands of receivers, are said sufficiently to account 
‘or the adverse predicament of our chief customer and our largest 
debtor. The Franco-German war, which dissipated in the busi- 
ness of mutual destruction the money and men that might have 
largely helped our custom by their employment and industry, 
may also count for not a little in the reckoning. 

“ A banking system, which in thissingle year has opened 107 
new companies or branches, has unduly multiplied =~ credit, 
lent out those vast deposits to all kinds of speculators which 
should have been invested only in securities immediately con- 
vertible, has illegitimately interfered in our trade and manufac- 
tures by disturbing the normal price of commodities, while it 
has so stimulated the demand for labour as to raise wages to a 
point that has left no fair share of profit to the employer. 

“* Our exports, the index of profits and production, have been 
reduced to £200,000,000, while our imports, the sign of consump- 
tion and the excess of wages, have increased to £375,000,000. 
Nor is it unworthy of special note that it is not in the quantity 
of those exports that the decreasement has occurred, but in the 
value, which is the measure of profits, and consequently that the 
demand for labour has been sustained at the expense of the 
employers, as remarkably evinced by the steady diminution 
during the last four years in the number of paupers seeking 
relief, the most unfailing indicator of the high condition of the 
working classes. While the wages as well as the taxes of our 
foreign se it is notorious, are greatly below those which 
have prevailed in this country, their hours and even days of work 
are practically unrestricted, either by Factory Acts or nine 
hours’ movements. Other States, also, are everywhere redressing 
the balance of adverse trade by diminished imports, and the 
President of the United States congratulates Congress on the fact 
that his countrymen have largely bought back their stocks held 
by.us by payment in goods, and not reciprocated by equivalent 
urchases from us. 

‘* When to these sources of commercial embarrassment has to 
be added a waste from fermented liquors and tobacco estimated 
at £153,000,000, and bad harvests which have exhausted the 
resources of the farming interest, it has appeared to employers of 
labour that the time has arrived when the superfluous veges 
which have been dissipated in unproductive consumption must 
retrenched, and when the idle hours which have been unprofit- 
ably thrown away must be reclaimed to industry and profit by 
being redirected to reproductive work. The iron trade, it need 
not be said, has felt the full effect of the prevailing bay oe 
A general movement throughout the country has been initiated 
for the reduction of wages, and a very prevalent demand has 
transpired for a eso, age of those working hours which were 
wrested from masters by the nine hours’ movement. 

“The time which philanthropy hoped would be employed in 
mental improvement and wholesome rest has too often been per- 
verted to hurtful uses, and London loyers especially have 
seen their trade drawn away to other localities where the costs of 

roduction were less and the efficiency of labour greater. It haa 
mn resolved by a large majority of the members of the Iron 
Trades Employers’ Association, supported by a general agreement 
among other em “a to give notice in their workshops that 
hours cf labour shall be increased to the number prevailing before 
the adoption of the nine hours’ limit, and this statement of their 
case is bo gee submitted to the London employers to collect 
their views, and, if possible, to propitiate their co-operation.” 


The following resolution was moet by the Executive Council 
of the Amalgamated Society of Engineers :—‘‘ That this council, 
having been in possession of a letter aud ci issued 
by the Iron es go eae Association, showing an intention 
on the part of that to extend the hours of labour, is of 
opinion that such ex on of working hours should be resisted 
to the utmost of our moral and material power, and that prepara- 
tions for an o resistance be made at once.” 


District meetings of operative engineers have been arranged 
for, in order to pronounce an opinion on the question of resistance 
to the proposed extension of the wor! hours, and there can be 
little death that the council will have the almost unanimous sup- 
port of the men. procs —_— who wk members ye union 
stand a very large number of non-society men; an aj 
from ato fosanunet on Wednesday evening at informal 
meetings, that, following the precedent of 1871, when the non- 
unionists for the most acted in concert with the unionists 
who went out on strike, the former will adopt the policy 
of resistance. During the engineers’ strike of 1871 the non- 
Sopteh bcctiationss cole weogheataed te exalt 
supp! ry r trade unions, supplemen’ con tions 
from the Amal f iety; and the same course will if 
ni be pursued. this year. It is stated that the deci- 
sion of / Taal ers will depend, to some extent, on the result 
of the arbi m on the proposed reduction of 5 per cent. in the 
wi of ironworkers, which was commenced at Darlington last 
Friday, and at which Mr. Shaw-Lefevre is umpire. The award 





is expected to be received so that the Iron Trades Employers’ 
Association will have it before them in conference next ys 
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THE. ENGINEER 














T0 OORRESPONDENTS, 


*° In order to avoid trouble and confusion, we Sd it necenary 


for 
containing — must be 
address 0) writer, not 
proof of good faith. No 
anonymous communications, 
4s Ce er mills with revolving pans are considered the 
A. R. AND Co. | ae ila ta to Mr. T. Aitken, Irwell Vale Mills, Helm- 
p.'W. (Wolverhampton). There is no separate book on steam engine governors 
. —, ie 
‘but their construction 18 described in most Garlb du the soeues aged 7 
J. C. H. (Rock yang Tue Enareer for Nov. 8th, 1867, for a 
tion of Whitwell's . They are largely used in the North of Bngla: 
T. R. D.—If you will send us a few particulars concerning the construction of 
boiler, and a statement of the nature of the trouble it causes you, we 
will to advise you. 


endeavou. 
F. Y.—Write to the Patent-office, Washington, U.S., and cling nf boo 
spectfications require, and then send the é Sor them. It is impos- 
seble to say the price may be. There is no way in which you can 
obtain what you require, unless you have some friend in the States to whom 


can write. 
a2 ¥. Z_-The strain on the stay will be 10 tons. If two horses were harnessed 
nd made to pull against each other, it is clear that 
could only amount to the pull put on it by one horse, 
it on it by either horse, the other must give 
way. same reasoning applies to the boiler stay. 
A. M.—It is impossible to give you a complete answer without knowledge of the 
. circumstances under which the article was supplied—whether, in fact, such 
circumstances imported a warranty on behalf of the maker, or whether he 
simply carried out the instructions of without any ility as 
to design. In the latter case it is possible that it would be held that the 
designer of the article should have allowed a sufficient margin for 
concealed defects, and that again would open out the question whether or not 
the defect was avoidable or Peet) 


i 








CUTTING AND TRIMMING SLATES. 
(To the Bditor of The Engineer.) 
—Will any of your correspondents inform me where to obtain 
achin a , trimming, and finishing slates ? W. H.W. 
London, % —— 


-EMERY WHEELS FOR MILLSTONE FURROWING. 
(To the Editor of The Bngwneer.) 
Sir,—Can any of your numerous readers inform us if em or other 
wheels are used for furrowing out French burr millstones, and where to 
be seen at work? R. Cc, 


Rye, Dec, 26th. 


CHILLED CASTINGS. 

(To the Bditor of The Bngineer.) 

Sir,—As a practical moulder, may I offer my opinion on the above sub- 
ject, which “A. W. T.” asks about in your valuable paper of 28rd ult. It 
not to warm the chill before pouring, but it is very important 
that the mould should be free frou rust, quite clean and dry. Then 
rub over the surface plum mixed with a very little tallow or grease, 
Ihave used the Patent Plum Company’s plumbago for this ¥ 
with the result of obtain ae In some foundries the 
plumbago is used dry, simply dusted on to the chilled mould, but I prefer 
™ I understand steel ingot moulds are similarly treated 


own system. 
with , Foreman Mou.per, 
Dec. 31st. 





DUPLEXING THE ATLANTIC CABLE. 
(To the Bditor of the Engineer.) 
S1r,—In a recent number of Tue EnoIneEr I met with an article con- 

some statements concerning the far monies Ban the Atlantic cable. 
The general thory involved is, no doubt, quite well known to tera readers 
in as it is to myself, but [ ess Iam rather shady in m: 

as to what is meant the cable. Perhaps you 
enlighten he — on this subject ? Aw Ionorant ELECTRICIAN. 


[We shall su; ply the information asked for by our “ignorant” corre- 
spondent, and ne or three others, in an early fe Be INE E.] 





LARGE SAILING SHIPS. 
(To the Bditor of The Bngineer.) 
ps some of your readers will kindly answer me the follow- 
¢ Eastern is known to be the - 





SUBSCRIPTIONS. 
Tue ENGinger can be in town 
i ast obeneal ; orit wun srotred, be supplied durex 
from the office, on the follewing terms (paid in advance) :-— 
Half-yearly (including double nwmber).. .. .. £0148. 6d. 
y re y (intuding to double number). ates £1 9. Od. om 
credit occur, an extra sizpence per annum 





Ctoth Cass or binding Ta Ena Vol price 2s. 6d. each, 
‘or E INEER Vol , 
Volumes of Taz Rvontusn eon be hind, 188, each — 
Vols. 8, 5, 10, 14, 21 , and 44, 
at 


24, 25, 26, 38, 39, 40, 41, 42 
" fe Thin’ Pay will, until be 


following rates will receive Tue Enoineer weekly and post-free. Sub 
toe Paice Juics Peper Cupins nag Boho Y prdheed ah enna 

¢ Post-office Order, — Brasil, British 
Colum rita Guinn of Goed Hope, Reyes 
Natal, etheriandy N Bvenbnteh, Newfoundland, Now Sou ety "apany Mal, 


West I China vid v 


extent and intensity. 
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1879. 

The wide-spread depression in almost every 
manufacturing and ps stag industry, to 
alluded just a year 


branch of 
which we 
has become almost universal in 
year has passed away without 
improvement in any respect. Cheapened ur has 
effected little, and increased facilities for cheapening 
production still fail to attract custom in the staple 
industries of our country or those of our competitors. 
land is no longer the workshop of the world as for- 
merly. Competition for the trade of the earth becomes 
yearly er. Those who were once our customers now 
produce for themselves, and compete with us in colonial 
and home markets which were once entirely our own. It 
is not, perhaps, our province to inquire into the political 
c which have produced this result ; but it is only 
too clear that we have now to take our place in a race 
with many runners almost as powerful as ourselves, and 
with nations which havelearned to make use of the mineral 
resources of their countries ; and to imitate us in those 
industries which have been the principal sources of our 
wealth. Even large as our exports of coal, iron, and 
workshop products still remain, it is only too clear that 
the great yearly increase in these respects, to which we 
have been long accustomed, has ceased. The existing 
depression confirms the evidence impressed upon the 
minds of a large number of the visitors to the Paris 
Exhibition, that many of our customers are now in a 
position to do without us, and even in some cases 
to e us theirs. In the production of engines 
we can no_ longer t of either unequalled 
excellence in design or workmanship. Our exports 
of textile brome | are still large; but the French, 
for instance, produce fabrics equal to our own 
with native eypem gf which, though less perfect in 
design, en nish oe is much cheaper in 
first cost, a condition which most often weighs more than 
the consideration of the longer duration of our more ex- 
pensive machinery. Generally speaking, our agricultural 
precio and implements are the best made ; but even 
in this field American machinery is successfully exported 
to our loss, and one of the chief reasons for this is the 
fact that Americans recognise and act upon the know- 
ledge that what will suit one country will not meet the 
requirements of all, and they, therefore, study these 
requirements and make and send what is wanted in- 
stead of trying to enforce the sale to others of things 
a bance rate 4 gat or have he-ag pig = ar to make. 
c works, and those generally of a civil engineering 
character, are in almost afl old countries now carried out 
by native engineers ; and it is almost wholly to our home 
requirements and those of India, that civil engineers 
must now look for employment. During the past year 
the work of the civil engineer has decreased almost. as 
much as that of other branches of the profession. Few 
works of any importance have been completed, and prac- 


_| tically none have been commenced. At home sanitary 


engineering takes the lead, while railways still give most 
employment abroad ; many miles of railway being in 
course of construction or projected in India and Aus- 

ia. The questions relating to canal and irrigation work 
in the former country are still unsettled. A large 


number of private bills for the coming session has been | mad 


lodged in Parliament, the greater proportion relating to 
railways and street tramways, almost every town of large 
size being represented in the latter class. The promises 
of material improvement are not very encouraging, and 
ings generally suggest that while the soldier is busily 
employed the civilian must look on and wait. 
most the only country in which large public works 
are in progress, or are poe for immediate execution, 
is France. Here the financial and industrial condition 
of the people is such as to ro the realisation of the 
Brobdignag-like schemes of M. C. de ¥rerceoet, Drobebly 
the most ambitious Minister of Public Works France 
has ever elected. His schemes for railway, canal, and 
pes pm works, are, at all events, sufficiently extensive 
and all-embracing to warrant his being so characterised. 
To propose the expenditure of about one hundred and 
sixty millions sterling on a vast network of State rail- 
ways and hydraulic works would besufficient to startle the 
people of a country which had long enjoyed unchecked 
prosperity, but when the history of France during the 
past ten years is considered the proposal seems almost 
wild. As, however, the works costing so vast a sum will 
occupy from ten to fourteen years in construction, the 
money required per year is reduced to a ble sum. 
@ proposals comprise the maintenance of about twenty- 
three thousand five hundred miles of national railways, 
not much more than of which are at present in 
working order, and allowing for others already sanctioned 
and in private hands, there remain about five thousand 


Remittance by Bill in London.— Austria, Buenos Ayres, France | five hundred miles to be provided. Most of them are 
and Tonian Islands, Rermnggy= ents Sona mo ingl A eal) 

en train Serodan Chili, Borneo, apd dia | Single narrow ga tram lines. M. de Freycinet’s 
oid Beindlst ph gael » apd Java, £268, India | hemes also idole an expenditure of thirty millions 
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on new canals and the completion of old and 
also about ten millions for the improvement and deepen- 
ing of ports and harbours, Almost all his schemes have 
been sanctioned ; and with such vigour are they to 
be carried out that the personnel of the Pontset Chaussées 
is to be ee haa creation under special decree 
of an auxiliary corps of State engineers, This corps will in- 
clude 150 engineers, and about 2000 “conductors” or clerks 
of works. M. De Freycinet mentions several sources from 


«| which these meu can be drawn, but he does not say any- 


thing — the admission of foreign engineers into 
the service. o such grand schate [yy Pond 
ed works ral 9 se now about to be commenced 
in ce is In our own country; we must 
farther afeld.” wie " 


-@ prominent place in the records of wor 





transport there is reason to believe that railway 
engineers may before long find much employment in 


Turning now to the works of the civil engineer that 
have been completed during the year just closed, we 
come first to one which has for about six years occupied 


in progress. 

e refer to the Tay Bridge. This, the longest brid 
in the world, was opened on the 3ist of last i. Like 
many other extensive works its history is somewhat event- 
ful,and some departures from the original design becaine 
necessary in respect of the piers and foundations. 
The general desi however, is practically the same 
as when it first left the office of Mr, T. Bouch, 
the engineer. The bridge is altogether nearly two 
miles in length, carries one line of rails, and cost about 
£350,000, exclusive of the short connecting lines and 
station accommodation. 

The next complete work of magnitude to which we can 
refer is without our ownshores, and is the grand bridge, the 
Maria-Pia over the Douro, near Oporto, and which carries 
the northern line of the oi 5 Portuguese Railway. This 
is one of the finest examples of engineering work which 
modern skill has produced. Its central span is 525ft. 
and is thus 5ft. more than that of the steel bridge over 
the Mississippi. The rails are 201ft. above the level 
of the water. The characteristic feature of this bridge 
is the central s which consists of a lattice girder sup- 
ported by a pair of arched girders of colossal proportions 
springing from abutment plates on masonry abut- 
ments a few feet above the lower banks on either side of 
the Douro mel. The arched girders, of crescent 
form, are also of lattice construction, nearly 39ft. in 
depth between the flanges at the crown, and made stiff 
enough to be independent of spandril filling, the horizon- 
tal girders carrying the railway being eo 
on the centre of the arches, and upon two short lattice 
piers built vertically midway between the centre and 
spinging on either side. e structure is of grand 
proportions, as will have n seen by our 

ers from the illustrations. given on pages 409 
and 446 of vol. xlv., and at pages 39 and 94 
of vol. xlvi. The novel character of the structure 
demanded a thorough investigation into the nature of 
the strains in the different parts, To Messrs. Eiffel and 
Co., of Paris, are due both the design and construction 
of the work, but before the design was finally adopted it 
was submitted to a special committee for examination, 
and the strains determined by the methods of the late 
M. De Dion, as described by him in a recent “ee 

n 


read before the Société des Ingénieurs Civils. 
pages 29 and 38 of our last volume and page 409 of the 
previous volume we gave descriptions of the structure 
and of its erection, and in early impressions we hope to 
deal with the conditions determining the design and 
proportion of the various parts. 

In South Australia the Kapunda and North-West Bend 
Railway was opened on the 18th October. This is 
another line on the 5ft. 3in. gauge, and is 55} miles in 
ene, The ent has been +e ipl yp mile. : he: 

ils of very light section, 40 lb. per yard, are employed ; 
and here it seems to be admitted a mistake has ae 

e, for the line contains many steep gradients, and the 
traffic will of a heavy character. e terminus is 
only about 30ft. above sea level, while at abort twenty 
miles from Kapunda, where it crosses the Eudunda 
Am 4 it exceeds this by about 1500ft., the summit being 
reached on a grade of one in sixty. 

In India considerable progress in railway work has 
been made. . Up to June last, 620 miles of railway had 
been opened, making a total of 7551 miles opened, and 
leaving about 2500 miles of sanctioned lines to be com- 
pleted. Of the total of miles opened about one-fifth are 
now on the narrow gauge, and principally the metre 

uge, four-fifths being constructed on the 5ft. 6in, gauge. 
One of the most important works completed during the 
1 on these railways is the Empress Bridge, on the 

ndug Valley Railway. ely oy wees on the 3lstof May, 
It crosses the Sutlej, joins the Punjaub and Bhawalpur 
State pop, and practically forms the completin 
link of the above-mentioned railway, a line which, i 
entrusted to the civil engineers who made the first 
surveys, would have been completed seven or cight years 
since, The Empress Bridge involved, as do most works 
of large size on Indian rivers, some heavy and difficult 
foundation work. It consists of sixteen clear spans of 
250ft. each, each end being supported on a row of brick 
piers 19ft. diameter, built of brick, and sunk Indian 
well fashion, and afterwurds filled with concrete. i 
were sunk on deodar: timber curbs to a depth of 100ft. 
below low-water. Of this structure we gave an account 
on 44 of our last volume. 
veral docks have been completed during the year, 

and among these may be mentioned the West India 
Graving Dock—designed VA and constructed under Mr. 
Donald 8. Baynes—as an illustration of the confidence 
now reposed by engineers in concrete for such work. This 
dock is 452ft. in length and 94ft. in width, the entranee 
width being 63ft., and the depth 23ft, below Trinity high 
water. The whole dock is constructed of Portland 
cement concrete, faced with brick and coped with teak. 
The bottom is covered with pitch pine, and the water 
that does not run off through a culvert provided for that 
) is taken out by pumps by Messrs, Gwynne, 
of ersmith, at the rate of 4500 gallons per minute. 

We shall illustrate this dock in an early impression. Qur 
space will not permit us to refer at to the Vic-: 
toria Docks extension and other similar works, 


Turning now to works in progress, we come first to the 
long bridge over the Firth, designed’ by Mr, T. Bouch, the 
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— for the Tay Bridge. The bridge may be said to 
in 


progress, inasmuch as the rte is or the shore 
iers were laid in some months since. More than this, 
owever, cannot be said. 

The Severn Bridge is another ——_ railway bridge 
und ing, and forms the chief part of the Severn 
Bridge Railway, which commences bya junction with the 
Great Western and Severn and Wye ways at Lydney, 
and terminates by a junction with the Midland Railway, 
near Sharpness Docks. The bridge, for which Messrs. 
G. Wells Owen and G. W. Keeling are the engineers, we 
have described in previous years. During the } pe ear the 
piers for the 327ft. spans have been founded and carried 
up to the girders. of the 171ft. spans have been 
erected, and one of the 327ft. spans is just completed. 
The swing bridge has also been erected during the year, 
and all that now remains to complete the structure is 
the second 327ft. span and one 134ft. span. The 
large piers were built in the channel, and founded 
at a depth of 70ft. below high water under considerable 
difficulties, owing to the current which, at spring tides, 
runs at 10 knots an hour. The same difficulty attends 
the erection of the superstructure of the 327ft. spans, 
and the temporary scaffold has developed into a 
very elaborate structure of timber-work. The width of 
temporary pier on the top is only about 30ft., but at the 
base, in order to resist the force of the current, it is 
150ft. The depth at low water varies from 20ft. to 
25ft. The difficulty in the first place in so strong a 
current is to drive the piles, and in the second place to 
brace them together before they are broken off by the 
current. The bracing below water is all done by divers. 
The works on the railway are nearly completed. The 
late severe frost has stopped the masonry of the viaduct 
adjoining the Severn Bridge, consisting of thirteen arches, 
and of which there are two tu complete. The tunnel, 
510 yards in length, is finished. The works on the 
Sharpness side are also in a forward state, and the line 
is expected to be opened for traffic in the course of the 
ensuing summer. 

Another work of equal importance, and attended with 

at engineering difficulties, is the Severn tunnel of the 
Great Western Railway Company, for connecting their 
Bristol and South Wales systems. Of this Mr. Charles 
Richardson is the engineer, and since we last wrote on 
the subject the idea of placing shafts in the river has been 
abandoned, and the number of working shafts reduced to 
four—one on the English, and three on the Welsh side. 
The first and second shafts are one on each side of the 
river, and 2 miles 25 chains apart. The third shaft is on 
the Welsh side at 63 chains from the river shaft, and the 
fourth 50 chains beyond that again, the tunnel mouths 
being about 30 chains from the shaft at either end. The 
river shaftonthe English sideis complete, and the heading, 
recently started, has been driven about 20 yards in each 
direction. The Sudbrook shaft, on the Welsh side of the 
river, is the old shaft from which the heading has been 
driven under the deeper parts of the river ; this heading 
has now attained a length of 1 mile 39 chains. Near this 
shaft, and communicating with the heading at its lowest 
point, a pumping shaft has been made. This shaft was 
tubbed with cast iron all the way down, and is quite dry; 
two of the permanent pumps have been erected, and are 
working well. The third shaft, 63 chains inshore, is also 
down, and the heading started in both directions, and 
about 2} chains in each way. The fourth shaft is not yet 
down. The material in all the headings is now the new 
red sandstone, rock, and marl, and is very favourable for 
tunnel construction. All the workings now are remark- 
ably free from water. Mr. Richardson had to contend 
with a great deal of water in sinking the first shaft at 
Sudbrook, and in driving the first 400 yards of heading, 
but in all the work done since that time but little water 
has been met with. 

For another important work still unfinished, we must 
turn to the St. Gothard tunnel, the history of which has 
been marked by financial difficulties. From an engi- 
neering point of view, however, the work is proceeding 
very satisfactorily, in spite of some unforeseen difficulties. 
It was expected that the tunnel, the total length of which 
will be 9°24 miles, would occupy the contractor—M. 
Favre—until 1898, but it is believed that it will certainly 
be completed in 1896. M. Colladon recently gave some 
interesting particulars respecting the work in a paper 
communicated to the Académie des Sciences by M. 
Tresca, . It seems that besides the excessive hardness of 
the beds of serpentine and quartz, and insufficient 
hydraulic power on the Airolo side, owing to the low- 
ness of the water last winter, there has been a very heavy 
infiltration in the south portion, amounting to over 
3000 gallons per minute in the advance gallery. The jets 
of water had often the force of those from a fire engine 
pump, due to great heads. Another difficulty has been 
cau by a mass of decomposed felspar mixed with 
gypsum found under the plain of Andermatt, under the 
site of an ancient lake, and about 190 yards from the 
entrance. This plastic material swells on contact with 
moist air with irresistible force, capable of crushing the 
strongest timber, and even arches of granite 3°28ft. thick. 
In some of these parts boring by hand advances about 
1 metre in three or four days, while through granite, with 
compressed air and mechanical perforation, a regular 
advance of 10ft. to 13ft. in twenty-four hours Aon, we 
achieved, and through gneiss as much as 20ft. The 
volume of water from the Tremola—Airolo side—having 
been found insufficient, M. Favre brought water in an 
aqueduct 3270ft. long from the Tessin to work three new 
turbines, 16°4ft. diameter, making 50 to 60 revolu- 
tions under a head of 262ft., and four compressors. 
The old bronze turbines, 3°87ft. diameter, working under a 
head 595ft., which have made same 155,000,000 revolutions 
per annum, are in good preservation, after four or five 
years’ service, and still work usefully. On each side of 
the tunnel there are, at present, sixteen air compressors in 
action, serving both for aération and for boring opera- 
tions. They send into the tunnel air under a pressure of 
eight atmospheres, sufficient to drive eighteen to twenty 
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drills, making 150 to 160 strokes per 
good ventilation of the part alroaity 
present 6800 on the nurth side and 4 on 
the south. e transport of materials is effected by 
horses in the more advanced part of the tunnel, and by 
compressed air locomotives in the portions near the 
mouths. The Com ie du Gothard, which has posses- 
sion of the line, with the coger of the tunnel, has 
suspended work for two years. The excess of its actual 
over its first estimated expenditure is put at nearly 
100,000,000f., principally owing to errors described in our 
corresponding article last year. The works of the tunnel 
have not been interrupted a single day for ad bly and 
its cost, notwithstanding unforeseen difficulties, -will 
exceed the estimates little, if at all. 

Of works projected we can only say a few words. For 
most of those of any importance Bills have been lodged 
in Parliament. No Bill however, yet been lodged in 
respect of the proposed tunnel under the Solent, and 
Mr. Hamilton Fulton’s report on the subject has 
not yet ap The proposal, as made in August 
last, is for connecting the Isle of Wight with 
the mainland, by means of a tunnel under the 
Solent from Cowes to Stone Point, and ultimately 
joining the Southampton and Dorchester line at 

‘otton, which would enable the traffic to be trans- 
mitted between the Isle of Wight and London, and West 
of England. The saving of time between London and 
Ventnor would be about two hours, and all changes and 
transhipments be avoided, which to invalids and others, 
and to those interested in goods traffic, would be a great 
boon. Some of the South-Western Railway authorities 
are said to be favourable to the proposal, as no doubt it 
would tend greatly to develope the Isle of Wight local 
and through traffic. The estimate of the cost of con- 
struction of 15 miles of railway, including the Solent 
tunnel, as made by Mr. Hamilton Fulton, Mem. Inst. C.E., 
is £500,000. The tunnel would be in the first instance 
built for a single line of railway, as all the Isle of 
Wight railways are only single, and afford ample accom- 
modation for the safe working of the traffic. Assuming 
that the receipts from all sources on the 15 miles of rail- 
bu é would amount to £80 per mile per week, and 
deducting 50 per cent. for working expenses, would leave 
a net dividend of nearly 7 per cent. upon the outlay of 
£500,000. The gross annual receipts upon the railway 
between Ryde and Ventnor are £60 = mile per week. 

The Manchester and Liverpool ship canal is still in 
abeyance until better times. The proposal is influentially 
supported, but as it would cost about £3,500,000, it 
would be difficult or impossible to obtain the funds, 
except in prosperous times. The canal will be about 
thirty-seven miles in length, of which Mr. Hamilton 
Fulton’s plans show that nineteen would be excavations 
or deepenings, and eighteen training. At low-water 
spring tides the minimum depth would be about 12ft., or 
2ft. more than now exists on the bar in the Queen’s 
Channel at the Mersey mouth, while the ordinary low- 
water depth would be 22ft. at Manchester. 

The two heaviest private bills for the coming session 
are the Thirlmere scheme, for the supply of Manchester 
with water from the lake ; and the Great Northern and 
the Great Eastern Railway joint Bill, by which the latter 
company will have direct communication with Lincoln- 
shire and the northern coal-fields, and the Great Northern 
will gain facilities for its south-eastern traffic. The two 
companies have, since last session, when the Great 
Eastern bill for a new northern line was hotly con- 
tested by the Great Northern, made arrangements by 
which both secure their requirements by making short 
joint lines,and bythe payment of certain purchase moneys 
on either side, the cost to the Great Eastern being about 
£1,000,000 sterling. The Bill of the Manchester Corpora- 
tion, it will be remembered, passed the House of Commons 
last session, but owing to a technical defect the Bill 
failed to pass the Lords. The ee is now renewed 
with some changes respecting the supply of towns on the 
line of the aqueduct from Thirlmere. Since last session 
@ unanimous vote in favour of the scheme has been 
given by the ratepayers of Manchester, and it is not 
expected that the “disinterested” opposition of the 
Thirlmere Defence Association will have any effect. All 
the chief particulars of this great water supply scheme 
were given by us at pages 221, 249, and 269 rt vol. xlv. 

An unusually large number of tramway Bills have 
been lodged for the coming session, but it is to be hoped 
that only those which purpose to use permanent ways 
that will not necessitate constant breaking up of the 
streets, will receive sanction. 

It has been said that the progress of mechanical science 
is indicated by the aecnag's granted each year. If this be 
so, then bad times have done little to retard it. On the 
average over eighty English patents are applied for every 
week ; the number of American applications and grants 
is much larger. Patents are secured very freely in France, 
Canada, Australia, and other countries. If we assume 
that the English patents represent one-third of the whole 
number granted, then it follows that not fewer than 
12,000 inventions are produced every year, each of which 
is deemed by its inventor worth the cost of a patent. 
We have no reason to conclude that fewer patents were 
taken out in the year which has just ended than in any 
previous year; and this being so, it would appear as 
though mechanical progress were quite independent of 
wars, and bankruptcies, and tradetroubles. It is doubt- 
ful, however, that patents really do denote very accu- 
rately the advances made in the science and art of mecha- 
nical construction. The great majority of the inventions 

tented come to nothing; while others represent no 
improvement whatever on existing devices. It may be 
worth while to consider for a moment what is meant by 
mechanical improvements. The answer is very simple, 
but it is more or less constantly overlooked. An inven- 
tion should have for its object not the production of 
something new, but of something good; and relative 
goodness can only be estimated in two ways. Thus, if 
we take any machine, or class of machines—say one for 
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machine must either make better bricks 
eae with yd ee or it: must eget hag 
with, or. last , than any previous 
The mere fact that it makes bricks . a novel does 
not entitle it to be called an improved machine. Unfor- 
tunately this truth is constantly overlooked by inventors ; 
and as in all previous years, so in 1879 hnmdtreds of patents 
will be taken out for constructive changes which do not 
render machines either better or cheaper than they 
were before. This kind of inventing represents a waste 
of time, talent, and energy, all of which might have been 
applied to a better purpose. Nothing does more to retard 
the advance of mechanical science than the dropping of 
able minds into oven. Men will follow a leader in 
this way as naturally as a pack of hounds track a fox. 
Let it but become known that an individual has suddenly 
uired fame and fortune by inventing something new 
and ten chances to one he will be followed by a shoal o' 
inventors, all walking in the road which he has just 
traversed. A familiar instance is supplied by the history 
of roller skates. The moment a hit was made by one 
inventor, a host rushed to the Patent-office, each with a 
skate which he held to be the best. Again,as soon as 
it was stated that Mr. Edison had achieved a wonderful 
success, the Patent-office was besieged by crowds of 
inventors, each anxious if possible to patent a means of 
producing light by electricity. A glance at the history 
of mechanics will show that no remarkable stride has 
ever been made in this way. The progress of the 
mechanical arts has been due to the efforts of men who 
have first mastered the subject with which they proposed 
to deal, and who then dealt with it. Inthe present day, 
this laudable practice is too often inverted, and men who 
the merest smattering of knowledge first take out 
patents, and only then, if at all, pr to learn 
something about the principles involved in the action 
of the machines on which they have claimed to im- 


prove. 

We have dealt at some length with this subject, because 
we see reason to believe that improvements in the con- 
struction of motive power engines are no longer effected ; 
and this, we think, is due to the fact that inventors have 
got into a set of grooves, and will not try to get out of 
them. We may take the steam engine as an example 
ready to our hand. Now, a steam engine, to be better 
than its fellows, must either be more economical, or it 
must be cheaper to buy and maintain. There is no escape 
from this conclusion. It will be admitted, however, that, 
as far as the recent labours of the inventor are concerned, 
steam engines cost just as much to buy as they ever did. 
As to the expense of maintenance, the modern steam 
engine will not bear a moment’s comparison with the 
engines built forty or fifty years ago. e improvements 
which thesteam engine has received from the inventor—who 
must not be confounded with the maker—can only refer 
then to economy in the consumption of fuel ; and in this 
respect, no doubt, much has been accomplished. A pound 
and a-half of good coal will in a few of the best modern 
engines give out an indicated horse-power for an hour. 
Two and a-half pounds may be taken as a more usual 
expenditure of fuel, but this point was reached several 
een ago, and no one appears to be able to get permanently 

yond it. We are told, indeed, that a horse power can 
had for 1 Ib. of coal per hour in practice, but the statement 
lacks demonstration. All this time inventors are hard 
at work improving the steam engine, and yet no one 
advances a fraction of an ounce in the matter of eco- 
nomy. This we hold to be the result of the action taken 
by inventors, who, instead of breaking new ground, go on 
turning over and over the old. The machine halls of 
the French exhibition of last year may taken 
to have contained a set of steam engines which 
exemplified the most recent advances which had 
been made in the art of engine construction. There 
was. @ very “eo similarity in the construction of 
the frames of these engines, and very little that was of 
recent invention was to be seen, so far as frames were 
concerned. But there was a great deal that was more or 
less new in the construction of valve gear. Some of this 
gear was as complex as a repeating watch; some of it 
was very simple, but at all events the old slide valve and 
excentric were conspicuous by their absence. Let us 
ask ourselves what was the object held in view by those 
who invented the various modifications of the Corliss 
trip gear which met the eye at every turn? It is impos- 
sible to deny with truth that this object was, in many 
cases, simply to elude the patent of Corliss or of his 
more immediate successors ; but a good many valve gears 
remained which were no doubt legitimately intended by 
their authors to be substantial improvements. One and 
all involved the direct application of the governor to the 
cut-off gear. Instead of acting on a throttle valve, the 

overnor varied the point at which the steam was cut off. 
One and all professed to give what is known as a perfect 
indicator diagram ; that is to say, a di with certain 
straight lines, and sharp corners, and a 4 ptony expan- 
sion curve. ‘To get this kind of diagram all sorts of pains 
and penalties had been incurred, and the first cost 
of the engine materially enhan We would ask our 
readers to consider whether the game is worth the candle. 
There is a strong tendency manifested now — Eng- 
lish engineers to follow the continental —— and 
sacrifice much to get a “perfect diagram.” ey may 
rest assured that it is not in this direction that improve- 
ment will be effected, either during 1879 or pt other 
year. Let any engineer of experience ask himself 
whether the engines which give these very prett 
diagrams are sails so much better than those in whic 
corners are rounded, and wire-drawing perceptible ; and 
there can be but one answer. Square-cornered diagrams 
afford no evidence that an engine is working with marked 
economy, and they very often prove the contrary. We 
have not space here to prove our statements ; that we 
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iy do another time. Meanwhile, it will srffice if we 
sk our readers to pick out if they can any well-marked 
ope of caren a tages which = due to 
e arrangemen valve gear, and we 
to think that the records of the ormance . of 
eq cal engines can be produced in which 
the — a were comparatively imperfect as to 
form. It is well known that, notwithstanding the dis- 
advantages under which it labours, the modern locomo- 
tive is an exceedingly economical steam engine; yet no 
in existence can be worse than those taken from 

a locomotive if- those from a Corliss engine are to 
be used as a comparative standard of perfection. Why 
locomotives use steam so economically has long been a 
zzle; but it need not be. There is no room to doubt 

t the economy of the engine is due in great measure to 


‘ the enormous compression which takes place when the 


engine is running at high speed “linked up.” The action 
of the Corliss gear is defective, because it never provides 
sufficient compression. With the bare enunciation of 
these truths we must content ourselves for the moment. 
We have endeavoured to show that the blind pursuit of 
Corliss ideas will no doubt check improvement. It 
remains for.us to indicate the direction which ought to 
be taken by inventors. 

In the first place, as much as possible should be done 
to produce steam engines every portion of which can be 
made by machinery, and the engineer thus rendered to a 
great extent independent of. costly labour. In the next 
place, it should be borne in mind that the great source of 
waste of fuel is condensation within thecylinder ; and that 
it is only by preventing this waste that any very marked 
advance can be made on existing practice. e steam 
jacket is only a partial cure for the evil. Condensation, 
which would otherwise take place in the Barge occurs 
in the jacket. The loss is not so great, but there is a 
loss. te however, the jacket were kept hot by heat 
which would otherwise be wasted, then it would bea 
perfect semen, We suggested some years ago in this 
journal a method of jacketting which appears to meet 
all the circumstances of the case. It consists in usi 
hot water as the heating medium, the water being raise 
to the necessary temperature in the flues. For example, 
it is by no means unusual to find the water in a Green’s 
economiser raised to a temperature of as much as 
340 deg., while the maximum temperature in the cylinder 
does not exceed 300 deg., and the average temperature is 
much less. Now if the feed pare drew the water from 
the economiser and forced it through the cylinder jacket, 
and thence into the boiler, an excellent result would no 
doubt be attained. Again, if the jacket were traversed 
by the water coils of a Perkins’ heating apparatus, while 
the fire coils were located in the boiler pt a similar 
result would be more simply, attained. Various methods 
of applying this principle will suggest themselves, the 
difficulties and objections which stand in the way being 
very small. So far as we are aware, the jacketting of 
cylinders with hot water has never been patented, and it 
would be found well worth a trial. in, improvement 
is wanted in the material of which cylinders and pistons 
are made ; and any inventor who will succeed in reduc- 
ing the rapid wear of the oes eee cylinder of com- 
pound engines will do no small good. A hunt among 
the alloys would probably produce something for pistons 
which would meet the want. Mr. Perkins is said to have 
discovered the required metal. If so, it is remarkable 
that so little is heard of it. Engineers who have tried it 
with success would do well to make their experience 
available for the benefit of others. 

As regards motive power other than steam, there 
remains a vast field still unworked, and in which there 
appears to be very few labourers. The inventor who 
can produce a good, useful air engine, neither a toy nor 
containing the germs of its own rapid decay, ought to 
make money. The great obstacle lies in the difficulty 
met with in getting air to take up heat. None but those 
who have tried it can form an idea of the trouble met 
with in heating comparatively small quantities of air to 
a high temperature. Large quantities are so dealt with 
every day at our ironworks ; but inventors ot hot-air 
engines have got into a groove. They will not look 


about them, and so we find the same devices | th 


patented over and over again, and with the 
exception of a few small pumping engines, the 
hot air system is practically unrepresented. Whether 
anything will be effected in this direction during 1879 
remains to be seen. A firm in the North of England is 
hard at work, and has been for some time, at the pro- 
duction of a hot air engine, and experiments are being 
made with a view to overcome the difficulty to which we 
have alluded, with what success remains to be seen. It 
appears to be pas ar that the same firm have solved 
the problem of producing a domestic motor by making 
a steam engine which is absolutely inexplosive, occupies 
a very small space, and requires no skilled attention. 
This little engine is not yet in the market ; but its con- 
struction is extremely ingenious, and in many respects 

e machine is entirely new, although the very peculiar 
principle on which it acts has been suggested before now 
fe means of obtaining power from steam with absolute 
safety. 

The various engines of the Brayton type, such as that 
exhibited at Bristol last year, and illustrated in our 
pages, can hardly be called hot air engines. They are a 
ink between the hot air and the gas engine. Ingenious as 
they are, they do not appear to meet the popular 
demand ; at all events, they seem to get very slowly into 
the market. This can hardly be said of engines, of 
which a large number is in use. But even in this respect, 
notwithstanding the enormous strides made since the 


Lenoir engine supplied the motive power for hair- | stand 


dressers’ shops, there is room for improvement. Recent 
inventors take the line of combining steam with the 
explosive action of a combination of air and gas. The 
theory is sound, and the practice appears to be satisfactory 
as far as it has gone. 

It would be quite out of our power to attempt to 





treat fully, or even to glance freely at the host of subjects 
Ba oemanies ea deserve Eg Sicarna ee of inven- 
and on w! ey May wi bay aap eir talents 
pi 1879, MWe have nats Hla , to confine our- 
selves to warning engineers how to avoid the errors 
in judgment which retard rather than to deal at 
length with specific subjects, and we have written as we 
have done concerning motive power machines because 
they serve admirably to illustrate our reasoning, and the 
lie at the root of all manufacturing operations. 
country may get on without looms or lace machines, but 
it cannot get on without steam engines, or more efficient 
substitutes for them ; and the inventor can address him- 
self to no more worthy object than the development of 
sources of power, whether that source lies in coal and 
water, or in coal and air, or in carburetted hydrogen and 
air, But we cannot dismiss mechanical science just now 
without referring to some particular application of it, 
and we have selected the iron manufacture of Great 
Britain as perhaps the most important application with 
which we have at present to do. It is true that the 
labours of the chemist are so intimately bound up with 
those of the engineer in this branch of trade, that it is 
impossible to s of one and leave the other un- 
noticed. But the engineer certainly has as much to do 
with success in producing iron and steel as his profes- 
sional brother. In times like the present the ironmaster 
must get help, directly or indirectly, from the engineer, 
or perish, and it will be seen, we think, in all that fol- 
lows that mechanical science still plays an important 


t. 

yng oil the mechanics of blast furnaces in relation to 
prospective improvement, there seems to be little at 

resent to say. It has been repeatedly stated by the 

ighest authorities, that the modern blast furnace, with its 
appurtenances as exemplified at our leading smelting 
works, is as nearly perfect as a metallurgical apparatus 
as can well be. But were it otherwise, the fact that so 
many are at present out of blast, is discouraging to 
attempts in the direction of progress ; and it is not sur- 
prising that there seems to be a total absence of inclina- 
tion to experiment or alter in any direction. 

With regard to Bessemer plant and the Bessemer 
process generally, our position in this country ap 
now to be this. Owing partly to the restrictions placed 
upon the first licensees, and partly to want of quickness 
in obtaining information as to the progress of foreigners 
in competition with us, our Bessemey plant had a few 
years since become decidedly inferior to that possessed 
elsewhere, especially in America. It was more particu- 
larly in weekly amount of output per converter that we 
were outstripped. This Seereny creditable position is 
now, however, becoming materially altered. 

The new works of Messrs. Bolekow, Vaughan, and Co., 
at Eston, comprise every improvement known on either 
side of the Atlantic ; and their rail mill has been aptly 
and truthfully epitomised by Mr. I. L. Bell as “the best 
in the world.’ The one drawback of the English Bessemer 
steel manufacture is that it so largely depends on foreign 
countries for its raw material ; whilst five-sixths of our 
native iron ore cannot be utilised for this purpose, and is 
at the moment a drug for all others. The great desider- 
atum after which we must strive is to make these ores 
suitable for steel pur; We are glad to know that 
some of our best chemical and mechanical talent is dili- 

ently occupied in naan ca to solve the problem. 
fir. Bell is experimenting at the Erimus Works, Stockton, 
with a Danks puddling furnace. He is said to have been 
struck with what he saw at Creusot, on the occasion of 
the recent visit of the Iron and Steel Institute, Pi iron, 
as impure as any Cleveland brand, was puddled in 
a rotary furnace, and afterwards converted into excellent 
steel in a Siemens furnace. He is believed to be working 
in the same direction, and will no doubt a his 
results when they are sufficiently matured. Mr. E. W. 
Richards, general ge to Bolckow, Vaughan, and Co., 
and Mr. Snelus, of Workington, have been endeavouring 
to arrive at the same end in another way, viz., by linin 
the Bessemer converter with a material which wil 
eliminate the obnoxious ingredients, phosphorus and 
sulphur, from impure pig iron. It is impossible to discuss 
eir experiments in detail, until we know more about 
them. But in the meanwhile we are inclined to the 
opinion that only some very simple and inexpensive 
operation, occurring either in the ladle from the blast 
furnace, or in the converter before pouring the ingot, has 
a chance of success. The present margin of value 
between Bessemer and Cleveland pig iron, as made side 
by side at Eston, is.too small to pay much for the purifi- 
cation of the latter. 

Bearing upon this subject, it may be well to notice 
that another process of refining Cleveland pis iron is being 
tried at the works of Messrs. Stevenson, Jaques, and Co., 
at Middlesbro We refer to the one known as 
Smyth, Thomas, and Gilchrist’s patent. It consists in 
blowing air at a pressure of about 34 lb. per square inch, 
and charged with more or less petroleum, in three pairs 
of opposing jets, through molten pig iron contained in a 
large tank or trough. The tank has been hitherto lined 
with a plaster composed of magnesian limestone and 


purple ore. This melts during the blow, and then has a | po 


pane action upon the impurities just as takes place in 
a puddling furnace, Five tons is about the weight 
capable of being dealt with at one time. The results of 
a blow of an hour are said to have been the elimina- 
tion of all the silicon and four-fifths of the phosphorus, 
The use of the vapour of ppenivas gives a complete 
command of tem ure and facilitates the retention of 
the carbon and the consequent fusibility of the product. 
The chief difficulty appears to be to make the lining 

a reasonable number of blows. It is hoped to 
overcome it by the use of compact bricks carefully made 
of the above-named material, and built in so as to afford 
mutual support. It is neither to be expected nor 
desired that the lining should attain anything approach- 
ing @ permanent character, inasmuch as it is only or 
mainly by its reduction that the phosphorus, at all 





events, can be made to loose its hold on the iron and pass 
into the slag. But hitherto we understand it has tended 
to crumble away uselessly between the blows, rather 
than melt usefully during them. It is said that 7 per 
cent. SE ary ware acid has been found in the . 
The of the tuyeres are but little below the surface 
of the molten metal, and point downwards at a slight 
with the horizon. In this way the ordinary 
pressure of blast as used in smelting is found to be 
sufficient for permeating the metal ; whereas to blow 
Gree from below, as in the Bessemer process, a very 
much higher pressure is needed, and this is costly to 
obtain. The cost of the process is estimated to be below 
5s. per ton. We mention this process in connection with 
the utilisation of Cleveland pig iron for steel making, 
because we think it may possibly afford a clue leadin 
to the much desired discovery. We do not understan 
that phosphorus has yet been reduced by it sufficiently 
low for steel making, but greater perfection in this 
respect may perhaps yet be obtained. We are not aware 
that petroleum has ever been blown into the ordinary 
Bessemer converter with the air at the earlier part o 
the process. But if there be proved to be any virtue in 
it, the experiment may easily be tried. For use as a 
mixing iron in the puddling furnace, refined iron without 
silicon and with only one-fifth of the original phosphorus, 
yet retaining the original carbon, will be in valuable, if, 
indeed, these desiderata be proved to be really and regu- 
larly attained, and at an extra cost of only 5s. per ton. 

In machinery used in forges and rolling mills where iron 
is manufactured we do not aneeleene any great improve- 
ment eueng the ensuing year. is is not by any meuns 
because perfection has been attained, but because capital 
is scarce, and courage scarcer. The stereotyped answers 

iven to would-be improvers are— Whatever can be 

one without must be done without ;” “these are no 
times for spending money ;” “we cannot sell what we 
make, why should we seek to increase our output?” and 
so forth. Still, notwithstanding such heavy discourage- 
ments, a certain amount of attention is being plies in 
the direction of progress, with what prospects of success 
we will endeavour to point out. First, as to puddling. The 
old puddling, orrather boiling, process still stands supreme. 
There is more wrought iron by far made by it in the 
ordinary single puddling furnace than by any of the so- 
called improved appliances which have ever been brought 
out. Of these, the double furnace, with or without the 
mechanical rabble, and the rotary furnace, deserve « few 
words of notice. The double furnace with steam- 
worked rabble seemed a short time since very promising, 
Some works, such as the Perseverance Ironworks, and 
the Kirkstall Forge at Leeds, and the West Stockton 
Ironworks, were altered throughout in this direction ; 
whilst at others a certain number of experimental fur- 
naces were tried. Nevertheless, the fashion does not 
seem now to spread. We hear it stated that though 
some coal and some fettling are undoubtedly saved, 
the product of the furnace is not so good. The iron 
is less uniform, some being raw. and some over- 
cooked. The weight of charge which can be readil 
worked is not so at as was at first mls | 
Eighteen hundredweight charges have been of neces- 
sity reduced to 13 cwt. with machine rabbles, and 
9 cwt. without, thus seriously diminishing the output 
reckoned on. Although there are still strong advocates 
of the system, there are also former advocates, who seem 
to have become more than lukewarm. At all events, the 
most satisfactory recent cost sheets we know of apper- 
taining to the manufactured iron trade were The coat 
at a works where the old single furnace hand-puddling 
system is almost entirely carried out. 

Secondly, as to rotary puddling, Messrs, Hopkins, 
Gilkes, and Co. are still working this process, although 
pas have had many difficulties to encounter. The idea of 
making Danksrailsto compete with those of Bessemer steel 
seems to have been abandoned since Mr. Bell gave his ver- 
dictupon them to the Iron and Steel Institute. Angles and 
has have been made in considerable quantities, however, 
xud have yielded remarkable tests. he fault, if any, is 
too much ductility and too little rigidity. A plate mill 
has recently been added to these works, ostensibly to 
make Danks plates for boiler purposes. It is perhaps 
premature to say anything about these, further than that 
we have qualms as to their success. It is within our 
knowledge that a large number of experiments were made 
by Messrs. Fox, Head, and Co, within the last two or three 
years to solve the problem, if possible, of making boiler 
plates from rotary furnace iron, The iron experimented 
on was from two sources of Danks manufacture, blooms 
and puddle bars made by Crampton’s process, and the 
same from the Howson furnace. The result was wey 
much the same in all cases, The plates rolled like le ; 
but when cold most of them were found to be “ drawn,’ 
blistered, or otherwise unmarketable. Detached pieces 
could always be cut which would stand remarkable tests, 
hot and cold; but the plates as a whole were generall 
useless. The cause of this difficulty is not clear. tt 
would seem, however, that the excess of cinder in ordi- 
narily puddled iron has a great deal to do with the 
facility of welding and of working up to a good surface 

ssessed by it ; and that the comparative purity or dry- 
ness of iron from the rotary furnace, although presumably 
an advantage, is attended with d-awbacks which make it, 
so far, practically a disadvantage. It remains to be seen 
whether this difficulty will be overcome. 

Thirdly, let us turn our attention to machinery for con- 
solidating crude puddled iron. It is noteworthy that the 
controversy between the advocates of shingling or 
hammering, and of squeezing, is still puibedlied: Asa 
matter of actual practice shingling is still predominant in 
this country. In America Dh gpcem is said largely to 
have superseded it, and with excellent results. The 
hydraulic squeezer. made at Elswick for the North- 

rm Railway Company is now regularly at work 
compsnerings She large blooms brought from the Danks 
furnaces at Messrs. au Gilkes, and Co.’s works, and 
certainly is a most remarkable tool. Longer experience 
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prototypes. 
from llin. to 24in. wide, ,/;in. thick and 
and up to 40ft. in length. dimensio:s 
include a considerable proportion of the plate iron in 
ordinary bridge specifications, and this would seem to 
an advantageous way of making it. Practically, how- 
ever, broad flats are more in favour for builders’ girders 
than for bridge building. There appears to be a tendency 
for the edges of the strips to be thickened by the pres- 
sure of the side rolls, a defect which makes it cult 
to pack them closely when to be rivetted together 
in layers for the upper and lower members of a bridge. 
The iron, by excessive rolling in one direction only, is 
said to have a tendency to be “reedy,” that is, to split 
along the longitudinal lines of rivet holes, al ough its 
tensile strength in that direction is somewhat more than 
late iron. We think such mills should be supplemented 
by others of smaller dimensions and quicker speeds, so 
t thinner and narrower strips can be e in the 
the gap between heavy strips and 
ordinary bar iron. In rolling mill machinery for plates 
and other heavy sections, there have long been four rival 
systems, viz: (1) non-reversing “pull-over” trains ; 
(2) reversing with a clutch and wheel-work ; (3) non- 
reversing three-high trains ; (4) reversing by the engines. 
That ironworks engineers still differ as to which 
of the above systems is best, is apparent from the 
fact that within the last few years new eg 
of each kind have been put down in this country. e 
first system, which is also the oldest, works remarkabl 
well and with small — F wens It prod 
e. 


same way, to fill u 


luces we 
finished work and is simp e second system is more 
complicated, and is more costly to maintain, but it 

uces currently a larger tonnage per mill than has yet 
em obtained from any other system. Several examples 
ofthe third—orthree-high—a: mentof rollshave been 
constructed, and are at work. On the whole we have 
reason to believe that they have not proved altogether 
satisfactory, on account of the extra complication attend- 
ing them, and the difficulty of keeping the three rolls in 
exact correspondence one with another. The additiunal 
— required at each change of rolls is alsoa draw- 


kk. 

‘Lastly, the “ Ramsbottom,” or reversing engine om, 
has been adopted in the iron trade, only with tardiness. 
This has been owing to the impression that the con- 
sumption of steam in such engines, so worked, was 
enormous; and there is no doubt but that the earlier 
examples justified this impression. The adoption, how- 
ever, of the compound pas as has recently been 
done at the Eston and the West Cumberland Steel 
Works, seems to have abated this notorious disad- 
vantage ; whilst the other striking advantages of the 
system are retained. At Eston, twenty Lancashire 
boilers fed with slack coal supply steam for a 
reversing rolling mill, turning out nearly 2000 tons 
of rails per week, ther with similar engines 
driving the cogging mill, the hydraulic, and all 
other machinery connected with the manufacture. It 
is clear that, though these engines are all non-condens- 
ing, they cannot be very wasteful of steam. This we 
attribute to the use thereof in two successive pairs of 
cylinders, discharging it at little more than atmospheric 

ressure. The Eston rolling mill engine works the train 

irect. At Lowmoor aed at Farnley Works, heavy 
trains, for rolling plates of great width, have recently been 
put down, driven by reversing engines geared to the train, 
and running two to three times faster than it. The 
simplicity and efficiency of these trains are most remark- 
able. Taking into consideration that reversing engines 
can now be made to work economically, even when non- 
condensing, and keeping in view the extreme simplicity 
and efficiency of trains so driven, we are inclined to 
predict that this system will —a the three-high, 
and, indeed, all others, for rails, plates, and heavy 
sections, whether of iron or steel. 

Whilst still on the subject of rolling mill machinery, 
the gradually increasing adoption of steel castings an 
forgings seems worthy of a few remarks. Pinions, 
spindles, and clutches are now largely used of cast steel 
and piston rods and shafts of all kinds are often required 
to be forged from the above metal. Steel castings, in 
such positions as these, undoubtedly save a great 
deal of breakage, and all the attendant cost and 
vexation. There is still a difficulty in getting them free 
from blow holes, and this is usually the cause of 
failure when it does ensue. In spite, however, of de- 
fects, steel castings will usually faroutlive thoseof ordinary 
iron. The direction for improvement is to learn how to 
make steel castings solid. It is a curious fact that heavy 
forgings may be obtained in Bessemer steel almost as 
cheaply as in iron , and they certainly are superior in 
durability and reliability. 

In competition with steel castings for rolling mill pur- 

malleable cast iron and — bronze have of late 
n much pressed into notice. e cannot believe that 
any success will attend such efforts, however, as both are 


much dearer and without any proved superiority. For 
bearings where the speed is slow and the weight t, as 
in the case of rolls, phosphor bronze seems to afford an 
advantage commensurate with the increased cost. Iti 


however, not always regular in its wearing qualities, an 
deteriorates with re-casting. These are dis culties which 
ought to be overcome, if sufficient attention be paid to 
the subject. 

The decision to clothe the new turret-ship Conqueror 
wholly in steel, while front plates of the same metal 


be | to be drawn from a practical 


oe into fragments, and the wood i 
left Steel, indeed, exhibited its liability to 
go to pieces under the blows of comparatively in- 
significant projectiles, such as were powerless 
against heavy wrought iron armour. The conclusion 
al point of view was that 
steel-clad ships were admirably suited to defy the 
fire of the heaviest guns for a very few rounds, but, 
on the other hand, they were likely to succumb to a con- 
tinued attack from very ordinary pieces. A steel-clad 
might run past the most formidable fort with impunity 
to the crew, though not to the armour itself; but a suc- 
cession of fights seemed likely to be fraught with grave 
peril tosuchaship. Next followed the trials of Wilson’s 
compound armour, and of Whitworth’s and Cammel’s 
steel and —— plates on board the Nettle. These 
were regarded generally as rather discouraging, but the 
fact is not sufficiently borne in mind that the 
attempt was being made to cause the plates to hold 
together after keeping the shot out, a thing that the 
Spezia steel plates in no way succeeded in doing. Never- 
theless, in our opinion a mistake was made in a greater 
or less degree in most of these attempts. It was seen 
that a steel plate stopped shot that were much more than 
a match for it—for example, the 22in. steel plate stopped 
the 100 ton shot, whose theoretice] equivalent should be 
over 3lin. of iron—-but it was found that in stopping it 
it went to pieces. Hence it was thought that asofter or 
differently tempered steel might keep out a shot 
less distinctly beyond its power without this breaking up. 
The Qin. shot as fired on board the Nettle was a matc 
for about 12in. of iron. The task was to stop it with a 
Qin. plate without the latter being destroyed. Now it 
may be seen that there was scarcely less preponderance 
in Lccur of the shot here than at Spezia. It can be no 
matter of surprise then that the plates were split and starred 
in all directions, even after ificing some hardness. 
One remarkable result had been obtained at Shoebnry- 
ness by a 9in. Wilson compound plate against a 7in. pro- 
ge the which may be attributed the high expectations 
that been formed from compound plate. In this 
instance the = was almost the exact match, theo- 
retically, for the shot, but the fact that the plate had 
resisted the shot at the expense of insignificant injury, is 
probably chiefly to be explained by the manner in which 
the shot broke itself against the plate, the point forming 
one indentation.in the centre, while around it were deep 
cuts formed by fragments which had certainly been 
detached, while a considerable proportion of the work 
stored up yet remained in them, the shot having broken 
before the usual proportion of the work had been im- 

ressed on the point. Gradually it became apparent 
rom these experiments that the peculiar power of steel 
lay in the sudden resistance offered by its surface to pro- 
jectiles fired against it. If compound armour may be 
used with advantage, then it is probable that the best 
method of applying it is the a of a thin, hard, 
and therefore brittle steel face, held together after frac- 
ture by a thick wrought iron “ foundation plate.” 

An experiment made in the course of the competitive 
shot trials established this view of the action of front 
steel plates in a very remarkable way. A steel plate 
which kept out the projectiles fired at it had a wrought 
iron plate added to the front, when it was found that the 
shot kept out by the steel alone had power to penetrate 
it when an additional iron plate was bolted on in front of 
it. Capt. English attributes the efficiency of steel to the 
sudden fracture of the shot on the surface, and proposed 
the trial of ashot with o— iron wo or thimble on the 
point, fired against the steel, when it was found that penetra- 
tion was obtained, the wrought iron being forced up over 
the head of the shot in the form of an attenuated ring. 
In short, the addition of wrought iron, either to t 
target front or shot’s point, prevented the sudden frac- 
ture on which the power of steel appears so much to 
depend. It follows from this that steel projectiles 
like those of Sir J. Whitworth ought to produce 
much better effects than chilled shot on steel plates, 
their tenacity being so much greater, while the 
addition of a renee iron cap is a still simpler solution 
of the problem. Sufficient experiments have not been 
yet carried out to establish this, but at present this 
appears the state of matters. It seems probable, then, 
that the steel plates that have appeared to offer certain 

liar advan may be found to be penetrated with 

ut little more difficulty than iron, while more liable to 

be a by backing from the impact of small pro- 

jectiles. hen the committee publish their proceedings 
next spring, we may know more fully what to expect. 

rega: ——— in naval construction, we can do 

little more, within the limits at our disposal, than notice 

a few prominent facts. much n said concern- 

ing the Inflexible that it will suffice to add here that she 

appears likely to prove a complete success. With a dis- 

acement of nearly 12,000 tons, and a little over 8000- 

orse power, she attained, during her recent steam tri 
a mean speed of about 15 knots,a maximum — 0 
16°216 knots, = y eng speed onion _ sea 
was very rough and the weather op to s uring 
these trials, These figures compare remy with the 
mean speeds of the Thunderer, 13°479 knots, and of the 
Temerai 14°563 knots, and the consumption of 
coal per knot is, in the case of the Inflexible, small. 
Provision is made in the estimates for 1 

rogress in nine ironclads, including four which are 
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nearly complete—the Inflexible, renee Nelson, 
and Nort m. The remaining five include further 
progress in Ajax and Agamemnon, and the com- 





esuvius, 
Among the ironclads, the most remarkable is the Poly- 
hemus, a ram about which some mysterious statements 
ave been made. Even now much official reticence is 
maintained concerning her, and all we are at liberty to 
state is that she is moulded somewhat like a -top, 
with along curved roofed superstructure. She will be an 
unusually powerful ram and torpedo boat. The Con- 
queror will be an improvement on the Inflexible, and so 
is the Agamemnon. At the time of the Crimean war a 
Select Committee a that many merchant steamers 


could be made available for warlike purposes, but nothing 
has been done in this direction until last year, when the 
British Empire was pu re-named the 


rchased, 

refitted at Portsmouth, and tried with much success. The 
Hecla has watertight bulkheads, which fulfil one of the 
— wegen rong vessels reg ea for ee 
tation to war purposes. Her engines are, however, above 
the water-line ; but this is universal and unavoidable in 
merchant steamers, Advantage has been taken of this 
in the Hecla to surround the cylinders and boilers with 

rmanent coal-bunkers, which are supplied with thin 
internal iron plating, to keep the coal together, and now 
go by the name of “coal armour.” Recent experiments 
prove that this armour is proof — 64 lb. shells, at all 
events, and the Hecla would not have to contend against 
heavier metal. Eight 64-pounder guns form the Hecla’s 
armament. Ingenious contrivances have been adopted to 
provide for the crew and for the stowage of shot, shell, 
provisions, or stores ; while she will carry as much as 
500 tons of coal. We agree with the Zimes that 
“when it is known that the method of conversion of such 
vessels as the Hecla is as as it is ingenious, and that 
in a short space of time from forty to fifty vessels could 


be —— uipped, we cannot fail to recognise that 
the Admiralty to its hand an additional element of 
power of enormous value.” 


Herr Krupp has produced some very remarkable 
designs for vesatge 3 heavy a at sea. These embody a 
craft something like the Lightning, enlarged to a dis. 
= of 1000 tons, carrying one very heavy 

e could not make details clear without engravin 
which we shall place before our readers in an early 
impression. Herr Gruson continues to work at his idea 
of making forts of cast iron. The scheme seems to be 
— practical, and more will probably be heard of it 

uring 1879. 

The proper regulation of rivers, the disposal of sewage, 
the prevention of otic disease, and other matters 
allied to the critical question of town drainage, have 
received considerable attention during the past year. 

During the year a great deal has been said respecting 
the discharge of the metropolitan sewage into the Thames, 
The Conservancy and Metropolitan contradict 
each other, and it is probable that the matter will be 
placed in the hands of the Board of Trade, with the 
object of settling the question of the formation of mud 
banks, and whether these are due to solids deposited 
from the sewage. This reference will be made in accord- 
ance with clause in some of the amended Acts of the two 
boards concerned. Whatever may be the decision of the 
arbitrating board, it seems clear that no process of 
sewage treatment is — for the enormous quantity 
of sewage sludge to be dealt with. To carry the sewage 
down to the Maplin Sands would cost a vast sum, and it 
seems reasonable to propose that the two boards should 
employ a dredger to remove the banks complained of. 
This question, which the metropolitan pablic hed gladly 
believed was fairly laid to rest and practically disposed 
of, was revived at the close of 1877, and has been perti- 
naciously maintained to the ~~ time, with very little 
mae of settlement. e controversy in 

ember, 1877, when Captain Calver, having been 
ng wd deputed to investigate the matter, reported to 

e Conservancy Board that the Thames was undergoi 
serious pollution by the admixture of sewage diachanged 
from the main drainage outfalls, and that foul and offen- 
sive accretions were being formed in the channel of 
the river from the same cause. Soon’ after this 
report had made its appearance, Captain Galton sent 
a letter to the newspapers, calling attention to the report 
of the main drainage referees—of whom he was one— 
presented in 1857, recommending to the Government 
that the plan devised by Sir Joseph Bazalgette for dis- 
charging the sewage at Barking and Crossness should 
be amended by extending the outfalls to Sea Reach, six- 
teen miles lower down. The report thus presented 
had become “a dead letter ;” but Captain Galton ex- 
— bis conviction that the time had arrived “when 
resh measures must be devised for protecting the Thames 
from pollution.” To this letter Sir J. Bazalgette replied 
by quoting from the Sc oe og of himself, in con- 
junction with Mr. Bidder and Mr. Hawksley, in 1858. 
At the same time Sir Joseph took the opportunity of dis- 
puting the accuracy of Captain Calver’s allegations, 
stating, moreover, that a complete official reply was in 
course of preparation. Captain Burstal, Mr. Norman 
Bazalgette, Mr. Mechi, and various well-known autho- 
rities on the sewage question, including several 
engineers of eminence, took part in the discus- 
sion, Captain Calver himself writing from Cairo in 


reply to Sir J. ye In the month of April the 
official reply of the Metropolitan Board made its appear- 


ance, drawn u Sir J. and Mr. Keates, the 
Socesaniael on lac kaw Mz. Obatterton, and the 
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arguments to su) 
Burstal, and “ ” by 
Captain Calver’s “Rejoinder.” 

Committee e complai 
of the river—at least in the vicinity of the outfalls. 
November, Sir J. Bazalgette and Mr. Keates presented 
a report ag ty Boney the outfalls had produced any such 

n in respect to the Princess 
Alice disaster. To test subject still further, both in 
relation to the pollution of the Thames and the forma- 
tion of shoals, the Metropolitan Board on two successive 
Saturdays proceeded down the river in a steamboat, 
accompanied by their leading officials and the repre- 
sentatives of the press. After all, opinions still differed, 
and the conclusion of the public seems to be that ex- 
pressed in Pu ‘Bring me no more reports!” It is 
singularly unsatisfactory that on a plain matter of fact 
as to the presence of se and mud in a great river, 
there should be such a conflict of testimony between the 
very best authorities. What is to be the practical issue 
of the controversy it is difficult to say. It is not un- 
likely that the Government may institute an investiga- 
tion, though at present there are no indications that 
such a course will be taken. Another outfall will, after 
a little while, discharge its volume into the es. 
We allude to that of the West Kent drainage works, 
having an outlet into the river about a mile below the 
mouth of the Darent. In this instance the sewage is to 
undergo some amount of purification prior to its en- 
trance into the Thames. 

In respect to the river above London, it is satis- 
factory to find that progress is being made in diverti 
the sewage from the stream by the adoption o 
sewage farms and the use of intermittent downward 
filtration or chemical processes. The Lower Thames 
Valley Main Sewerage Board, comprising all places from 
Hampton to the metropolis, with the exception of 
Twickenham and Brentford, is going to Parliament in 


E 


the coming session for an Act to provide for the dy a 
of its district on a combined plan—the —— 
purified by i tion and filtration, so that its rge 
into the river shall be in compliance with the Conser- 
vancy Act. The state of the rivers generally throughout 
the kingdom, whether in relation to sewage or in some 
de apart from that matter, is being frequently brought 
under consideration. Early in the year the Marquis 
of Ripon called attention in the House of Lords to the 
report of the Select Committee of 1877, recommending 
that “means should be taken to ensure the appointment 
of a Conservancy Board for each watershed area.” The 
Marquis suggested that the Government should lay down 
certain general principles, and leave it to the Local 
Government Board to deal with the various localities 
separately. The Duke of Richmond and Gordon replied 
that the subject was under consideration, but thus far 
the Government had not been able to put in the shape 
of a Bill proposals dealing with so wide and complex a 
question. It was subsequently proposed by a deputation 
which waited on Mr. Sclater-Booth, that the clauses in 
the County Boards Bill should be amended, so as to 
make it wen grog 4 on such boards to appoint a Conser- 
vancy Board to watch over rivers. Mr. Sclater-Booth 
signified that he was not prepared to so far as the 
deputation wished. The idea that a combination of 
places is advantageous for the dis of sewage, is 
rapidly gaining ground. A pro for “local federa- 
tion,” in the carrying out of sewe works, was 
brought under discussion a few days back in the City of 
Manchester at the instance of Sir Henry Cole, when a 
committee was appointed in order to promote the 
combination of several of the ire towns for the 
oo ge of complying with the Rivers Pollution Act. 
oF eral meeting is to be convened again in three 
months. Of course considerable impetus is given to 
movements of this kind by the circumstance that the 
Rivers Pollution Prevention Act is now in full operation. 
In accordance with the provisions of this statute, no 
loan for sewerage works is now sanctioned, unless the 
scheme includes proper ereoes for the purification of 
the sewage. During the year p ings have been 
instituted in several districts under the terms of this 
Act, and penalties obtained. Further legislative changes 
will probably grow out of the present state of things. 
_ At aconferenceon the health and sewage of towns, held by 
invitation of the Council of the Society of Arts in May last, 
under the presidency of Mr.Stansfeld, M.P., various papers 
were read, and different schemes were propounded, both 
with regard to the treatment of sewage and the adminis- 
tration of local affairs. Mr. Stansfeld advocated a re- 
organisation of the Local Government Board, and the 
granting of more extended powers to the local authorities, 
so that greater vigour and efficiency should be given to 
sanitary work. A resolution embodying these views was 
passed for ne merpees of being laid before the Govern- 
ment. The value of Conservancy for the preven- 
tion of floods and the development of water supply 
was dwelt upon by Mr. Easton at the British Associa- 
tion meeting at Dublin. In June the first annual 
= — of the Sanitary Institute of Great 
Britain was held in London, Dr. B. W. Richardson 
in the chair, followed by a congress at Stafford in 


October, when Mr. Edwin Chadwick presided. 
the period of the Paris Exhibition, a very su 
hygiene congress was held in the French capital, the 





attendance being large, and the papers of more than 
ordinary ability. $ 

Rather a notable case yg 10 lle Boag 
was furnished by the action of the Wandsworth 
trict Board in Court of Queen’s Bench against 
reg whale ae ert i a's 
a e 
prevent the defendants from di i e offensive 
refuse of their manufacture into the local sewers, 


whereby noxious effluvia were made to arise, to the 


lished annoyance and distress of the neighbourhood. 
age yan 


month of June the defendants were granted 
time to abate the nuisance, but were condemned in 
the costs of the suit, with a warning from the Lord 
Chief Justice thet unless the nuisance came to an end, 
the Court would not hesitate to make an order for the 
final and summary ee ion of the noxious manufac- 


|ture. At the next hearing of the case some months 
afterwards, a ern 3A of £3000 was im but this 
was not to be levied without further application to the 


Court, provided the taxed costs, which it was stated 
amounted to that sum, were paid in three months. Pro- 
ceedings were taken in the autumn by the local 
authorities before the police magistrate, in respect to 
certain trade nuisances in Southwark, and penal- 
ties were obtained against the offenders. The 
importance of sanitary regulations has been brought 
home to the public on several occasions eye the out- 
break of dis sometimes traceable to a polluted water 
supply, to impure milk, or to imperfect drainage infect- 
ing the air. Sickness, occasioned by the accumulation of 
foul refuse in dustbins, has also excited remark. 
respect to the milk question, so often associated with 
fever outbreaks, a clause exists in the Contagious Diseases 
—— Act, which came into —e in September 
t, whereby power is given to the Privy Council to issue 
orders from time to time requiring inspection of 
dairies and the adoption of Drape lations in. the 
ment of such places. rea not distinctly 
traceable to any specific cause, yet the recent visitation 
of diphtheria in the family of the Grand Duke of Hesse- 
urmstadt, accompanied by the lamented death of the 
Princess Alice and one of her children, serves to give a 
- deeper interest to the problem of zymotic disease. 
ery much depends on the action of the local authorities, 
both in urban and rural districts. The Legislature has 
done much to facilitate sanitary operations, and science 
is rendering increased aid. The treatment of sewage is 
apparently making some progress, although the early 
notions as to a large profit to be derived from such a 
source have away. Sewage irrigation, combined 
— me intermittent downward filtration or — 
chemical processes, is in operation in various places. Mr, 
Hille’s method has been aa 
and appears to give considerable satisfaction. The Native 
Guano ered are treating the sewage of Aylesbury 
by the ABC process, and a visit has been recently paid 
to their works by the Duke of Sutherland, who is known 
as an advocate of General. Scott’s cement process. On 
the whole the interest taken in sanitary problems is a 
os symptom. A much clearer idea of the conditions 
of health prevails now than formerly, and greater value 
is accordingly attached to sanitary precautions. The 
inc regard of the authorities and the public 
generally for healthy and agreeable surroundings, is 
shown in lesser matters as well as in greater,as by the 


poner of open spaces, the planting of trees in| V 


thoroughfares, the transformation of forsaken 
churchyards into Segre gardens, the carrying out of 
the provisions of the Artisans and Labourers Dwellings 
Act, and in the constant and keen discussion of whatever 
may be'supposed to influence the physical welfare of the 


pope. 
e management of rivers, with special reference to 
the prevention of floods, was brought before the notice 
of the Government a few days back by a deputation from 
various counties, introduced by the Marquis of ae * 
supported by several Members of Parliament, e 
deputation had an interview with Mr. Cross and the 
Duke of Richmond, and urged that a general Act should 
be introduced by the Government, laying down the broad 
principles on which local measures should be founded for 
the prevention of fi such local legislation taking 
the shape of Provisional Orders. It was argued that 
private individuals or local authorities could not be 
— to fight before a Private Bill Committee in 
defence of t principles which were for the benefit 
of the whole country. The Marquis of Ripon 
expressed a hope that the subject would now be 
dealt with by itself, and not be mixed up, as in the pre- 
vious session, with the question of county government. 
The Speaker of the House of Commons, who attended 
with the deputation, also considered that the Provisional 
Order system was one which would apply sane 
well in such matters. Mr. Cross onan with nearly 
that the deputation said, finally observing, “If you are 
prepared to pay, and if we can ogy see our way to 
remedy these evils, they will the first thing to be 
attended to.” A somewhat similar question, so far as the 
immediate evil is concerned, presents itself with regard 
to the metropolis—the overfiowing of the Thames in the 
districts of beth, Southwark, and elsewhere, still 
remaining to be dealt with by some further legislative 
enactment. The Metropolitan Board has endeavoured 
to carry a measure for this but it has 
failed to satisfy Mr. Cross as to the mode in which the 
charge shall be levied. In the coming session the Board 
Fens 4 Beige its Rep ay 2 Giawetion of 
loods as a private m oping t y to 
evade the force of Sir Charles Dilke's opposition, It 
may be greatly doubted, however, whether this will be 
cient to ensure Caen, Sane Se See toe oe 
understanding with the ent. Another critical 
question is that of the rain storms, which overflow the 
watercourses and sewers in the environs of the metro- 
polis. These storm-floods have seriously reduced the 
value of a considerable amount of property, and. will 


In| at the Socie 


opted by several small towns, | b 





necessitate the carrying out of some important works for 

their prevention. It is understood that Sir J. Bazal- 

gette } a scheme in hand for the purpose, but its 
etails have not yet been made public. 

ee eo yew A features connected with the 

m e past year, we may mention 


¢, promoted by the city of Man- 
chester, the Water Bills of the Metropolitan Board of 
Works—one for the purchase of the undertakings of the 
London com and the other for the introduction of 
a special and distinct drinking supply—the extensive 
la; seen of fire hydrants @ Corporation, the 


the Liverpool authorities for ng a suppl 
of water from the upper sources of the Verulow, 
and the letter of the Prince of Wales to the Society 
of Arts, s ing a discussion of “how far the 
great nai resources of the kingdom might, b 
some large and comprehensive scheme of a nationa 
character, adapted to the varying specialities and wants 
of districts, be turned to account, not merely for the 
benefit of a few large centres of population, but for the 
advan of the general body of the nation at large.” 
cting the Thirlmere scheme, the Select Committee 
of the House of Commons: to whom the Manchester Cor- 
eran Water Bill was referred, reported favourably. 
he two Water Bills of the Metropolitan Board made less 
Pp ing crowded out, and left to perish. Early 
in May the decided to cease all further efforts in 
the matter, so far as the current session was concerned. 
In the same month the conference proposed by the 
Prince of Wales on the national water supply took place 
of Arts, under the presidency of Sir 
Henry Cole, the result being a resolution requesting the 
Government to appoint a small permanent commission 
to collect further information. ost on the very date 
of this conference, the Thirlmere scheme was upset on 
the Standing Orders in the House of Lords, owing to the 
alterations which had been made in the measure as it 
through the Commons. About the same time the 
order for the second reading of the Metropolis Water- 
works Purchase Bill was discharged on the motion of 
Sir J. McGarel-Hogg. The Supply Bill, founded on the 
aa of Bir J. B te and Messrs. Bramwell 
ton, was also abandoned, its case having been des- 
rate from the first. A bill, brought up from the 
ouse of Commons, and entitled the Public Health Act 
e7e Amendment Bill, passed its second reading in the 
rds towards the end of May, on the motion of the 
Earl of Kimberley. The object of the bill was to enable 
rural sanitary authorities to provide or to require the pro- 
vision of a sufficient watersupply to vi and scattered 
domiciles. After undergoing some modification in its 
clauses, followed by gene on the third reading, the 
ill . During the year considerable complaint was 
made as to the increased charges of the metropolitan 
water companies. These pera although extremely 
high in certain cases, were evidently within the limits of 
the law, and it was supposed that those companies who 
thus availed themselves of their powers were seeking to 
enhance the value of their property in view of a compul- 
sory transfer to the Metropolitan Board. The subject 
was named in Parliament in the month of July, and the 
Chancellor of the Exchequer promised that it should be 
inquired into, It was also alleged by a deputation to 
Mr. Sclater-Booth that Bermondsey was receiving a very 
inadequate supply of water from the Southwark and 
auxhall Company. The deputation were shown how 
to proceed according to law, the President of the Local 
Government Board promising to exercise his own proper 
functions under the statute. : 

In the month of August, the Manchester Corporation de- 
cided to re-introduce the Thirlmere water scheme into 
Parliament in the conning Tee A poll was demanded, but 
the vote of the citizens confirmed the decision of the Council. 
The Liverpool Corporation likewise resolved to bring 
forward its scheme for appropriating the waters of the 
Verniew, a project which is likely to be opposed by the 
Severn Fishery Conservators. A curious incident in the 

ear consists in the behaviour of the Town Council of 

oniton, who having defied the authority of the 
Local Government Board, are now under orders to 
furnish a Pre r supply of water for their district within 
four mon rom October last. So far as the London 
water companies are concerned, the Metropolitan Board. 
will not trouble them with any bills in the coming year. 
The board was prepared to proceed with a Purchase 
Bill, but as the Government have declined to support the 
project, the board feel the case to be hopeless, and have 
resolved to leave the matter alone. 

The latest returns show that thetotal capital expenditure 
of the London water companies how amounts to £11,911,000, 
the water rents being £1,327,000, minus bad debts and 
empty houses, and the cost of maintenance and manage- 
ment £509,400, Forthe ensuing session of Parliament there 
is an intimation that Colonel North will move in the 
House of Commons for a Royal Commission to inquire into 
the whole subject of the metropolitan water supply. Th 
the meantime, the London water companies are effecting 
further improvements in their works 7” e g their 
reservoirs and filter- and by extending the constant 
supply. The New River Company is also executing a 
deep boring at Turnford, near Cheshunt, in search of 
water from the lower greensand. Professor Prestwich 
appears hopeful that a supply may be obtained from the 
lower greensand in the environs of London, on the 
southern side. The boring at Messrs. Meux and Co.’s 
brewery in the Tottenham-court-road established the 
occurrence of this stratum for the first time in the 
London district, but the formation was too compact to 
yield a sufficient supply of water to be useful. The pre- 
sence of a more permeable stratum at a moderate distance 
further south is calculated upon. : 

The gas companies are now especially interested in the 

of the electric light. It is singular that in 
Eneland, where gas is cheap compared with its price 
abroad or in the colonies, there is greater fear than in 
any other country in respect to the influence which the 




















14 ss — 
electric li aenel on the value of 5 
de cots tor te hen Se 
pallens & Se Seer & the electric light in such a 
manner as to e ita e for ordinary illumination, 


cerned, there might be some 
reason for this; but the English companies were 
obviously better able to compete with Fre ypeen Apacs 
those which were situated abroad, and which could onl 
command a dividend by charging a high price for their 
gas. Perhaps even these are not so van ly 
laced as might be imagined, seeing that the electric 
Fight requires a powerful motor, and generally demands 
the use of a steam engine fed with coal. Hence the price 
of coal will be an important element in the cost of the 
electric light, as well as in the production of gas. In 
this country the electric light have to become exten- 
sively used before it can do more than check the annual 
increase which the consumption of gas exhibits in almost 
every part of the kingdom. The new light must get a firm 
hold, in order to keep the gas companies simply where 
they are. In 1877 the Np pas Co of gas in London 
was 15,184,966 thousands of cubic feet, in payment for 
which the companies received a total of £2,663,917. In 
1876 the consumption was 14,456,486 thousands of cubic 
feet, for which the receipts were £2,656,624. The money 
increase in 1877 was small, owing to the reduction in the 
price of gas, but the consumption was augmented rather 
more than 5 per cent., corresponding to about 78,000 tons 
of coal. The progress is seen more distinctly when we 
state that between 1869 and 1877 the consumption of gas 
in London has increased by one half. Accordingly, the 
electric light must gg things if the London gas 
companies are henceforth to remain as they are, withuut 
further development. This stationary position need not 
involve loss, and it is even ible that profits would 
rise. Residual products would not flood the market as 
they often do now, and these would therefore command a 
better price. The recent display on the premises of the 
Chartered Gas Company at Westminster, has also shown 
something of the capabilities of gas. Development of 
another kind will now have to be studied, namely, how 
to improve the methods by which gas is consumed both 
for lighting and heating, and how to cheapen the manu- 
facture. The proposal of some of the gas companies to 
obtain Parliamentary powers for hiring out cooking stoves 
and supplying gas fittings, shows a very wise appreciation 
of the new order of things. A prospect of further amal 
ation among the London gascompanies was apparently 
imminent a few months back, but the arrangements have 
received a check for the present. We may also observe 
that proposals for the purchase of gas companies by the 
local authorities in the provinces are not very popular 
with the ratepayers just now. 
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Allgemeine Maschinenlehre. Von Dr. Morrrz RvuHLMANN. 
Zweite verbesserte und vermehrte Auflage. Braunschweig : 
Schwetschke. 1878. 

Tuis is a new and enlarged edition of a well-known and 

esteemed work on machinery, by the veteran Professor 

Riihlmann, of the Polytechnic School, Hanover. Onl 

two volumes out of the four or five of which the wor 

consists have come to hand, so that we can do little more 
than call attention to the author’s plan, and briefly indi- 
cate the scope of his book. After a preliminary essay, 
somewhat in the style of Babbage’s “ pean of Manu- 
factures,” he gives, in a tabular form, his scheme for 
classifying machines, which he divides, first of into 
machines for measuring and counting, and into machines 
for the execution of useful mechanical processes. The 
first division includes clocks, velocity-indicators, engine 
counters, gas and water meters, dynamometers, and 
weighing machines of all kinds. About one-half of the 
first volume is devoted to this part of the subject, and it 
is so minute as to include a drawing and description of 
the common roasting jack, a machine which, though long 
known here, is, comparatively speaking, rare in Germany. 

The author then passes to the second division, which 

falls into three great classes :—(a) Machines for receivi 

or taking up power—prime movers, as we should call 
them. (6) Machines for transmitting and regulating. 

(c) Machines for transporting and manufacturing. These 

classes are, in their turn, divided and sub-divided in 

a manner which, if not practically useful, is at all 

events very convenient for the purpose of description. 

Beginning with machines worked directly by men or by 

animals, the author proceeds to discuss at considerable 

length the various kinds of water-wheels and turbines and 
water-pressure engines. After a chapter on windmills, 





the steam engine is taken up. The third volume relates 
exclusively to rolling stock in its widest sense, es | 
road carriages, railway carri: locomotives, an 


pneumatic dispatch apparatus. 
treat of railway carriages and locomotives are very full. 
Judging from the volumes before us, the work has been 
most thoroughly and conscientiously done. The illustra- 
tions, which are very numerous, are excellent, and we 
know of no book of the kind in which the information is 
so recent and so well digested as it is in Professor Riihl- 
mann’s work. It will be of considerable service even to 
those who understand but little German, inasmuch as a 
reference to an English or French authority is generally 
to be found amongst the very numerous and precise foot- 
notes. Each chapter is moreover prefaced by a biblio- 
graphy of the particular subject about to be dis- 
c Dr. Riihlmann’s industry in that direction 
been enormous. As he is a good i 
scholar, we have been surprised to notice many well- 
known names mis-spelt. For instance, we read throughout 
of “Trevithik,” Barton is transformed into “ Baxton,” and 
Bentall, the well-known agricultural implement maker, 
appears with one “1” only. The individual referred to as 
“one Gomperz,” was Mr. Lewis Gompertz, an actuary by 


e chapters which 
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i OR Ue epetives SIS hy eee ion, who 
Suid’ cee much in the pages of the Mechanics’ 
Magazine about forty years ago. 
meet once more with George Medhurst “the Dane.” 
This Medhurst was very early in the field with a scheme 
for atmospheric propulsion, upon which subject he wrote 
ana ic tar yossaarlge be ed a patent. He hailed 
from mark-street, Soho, and a Frenchman either 

















in ignorance, or from a desire to deprive perjfide Albion 
of credit, wrote in a French periodical that the inventor 


came from Denmark. Hence the statement so frequen 
repeated in accounts of the origin of the atmospheric 
railway, by which the careful Professor Riihlmann has 
been misled about “a Danish engineer named Medhurst.” 
It is a curious instance of the vitality of error. These, 
however, are after all small blemishes, which do not 
detract from the value of the book.’ Ina less meritorious 
work P we should not have thought it worth while to men- 
tion them. = 








THE PATENT JOURNAL 
Condensed from the Journal of the Commissioners of Patents. 


* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the ification require is referred to, 
instead of giving the number of the i ion. The 
aidebitasteds wade ter looking at Tue Enoinerr Index and 

giving the numbers there found, which only refer to pages, in place 

of = to those pages and finding the saline ay th Specifi- 
cation. 





Grants and Dates of Provisional Protection for Six Months. 
5008. Craars and Cicaretres, R. W. Carter, Camberwell, and A. Domeier, 
Blackheath. 


5009. Propuctne Desicys in Perrorations, N. Wilson, High Holborn, 
A. P. Hansen and M. Treinen, Westminster. 

5011. Execrric Canpies, &c., $. Cohné, Gracechurch-street, London. 

5013. Empryine, &c., WaTer-cLoser Basins, H. 8. Snell, Southampton- 
buildings, London. 

4015. Screws, H. J. Haddan, Strand, Westminster.—A communication 
from C. Zang, Cernay, any. 

5017. ORNAMENTAL TiLes, W. Gibbs, Kingsland-road, London. 

ee Decoctions of Corree, &c., H. Adams Silver, Cornhill, 

on. 
5021. Merax Packen Pistons, J. Jones, Liverpool. 
5025. Arttacnine Decks, &c., to Suips, J. Morgan, Water-street, Liver- 


5027. Harvestinc Macuines, M. T. Neale, Buckingham-street, Adelphi, 
London.—7th December, 1878. 
5029. TreaTinc Fisres Dyep with AniLine Brack, C. Holliday, Hudders- 


5033. Revoivixe or Corie Suutters, N. Greening and J. Greening, 
W: 


5035. ComptnaBLe GARMeENTs, G. W. von Nawrocki, Berlin.—A communi- 
cation from C. F W. Salbach, Perlin. 

5087. Mowrne and Reapino Macutnes, G. McDonald, Legmore, Antrim. 

5039. ENaMeLLeD Mareriats, J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don, —A communication from A. Gouault, Paris. 

5043. Exptostve Torrepors, &c., B. J. B. Mills, 8 t , 
London.—A communication from J. H. McLean and M. Coloney, St. 
Louis, Missouri, U.8S.—9th December, 1878. 

5045. Sroprerinc Borries, C. T Burchardt, Berlin.—A communication 
from N. Fritzner, Berlin 


5049. GLove Spxinas, W. Bown, ay 

5051. Fiurertnc Presses, C. Kesseler, Berlin.—A communication from 
A. Wegelin and E. Hiibner, Halle-on-the-Saale, Germany. 

5053. Evecrric Licnt, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from F. E. de Mersanne and E. Bertin, 

5055. WATERPROOF PoLisH for PresERVING Harness, &c., 8. Nelis, Lon- 
donderry. 

5057. Pynoxyuine, &c., C. D. Abel, § p ings, London.—A 
communication from V Tribouillet and L. A de Besaucele, Paris. 

5059. Saapinc, &c., Macurves, A. Muir, Manchester. 

5061. ScreEnmne CrxpeRs and Coat, &c., W. B. Williamson, Worcester. 

5063. Macuins-cuns and Caissons, B. J. B. Mills, Southampton-build- 
ings, London.—A communication from M. Coloney, St. Louis, Missouri. 
—10th December, 1878. 

5065. LataHe Carriers, J. Timmins, Barrow-in-Furness. 

5067. Cremation, P. Gerini, Lodi, Italy. 

5069. Avromatic Frep-priLis, E. P. Alexander, Southampton-buildings, 
London.—A communication from P. Beranger, Evreux, , France. 
5071. Carntripvce Hotpers, J. C. Mewburn, Fleet-street, London.—A com- 

munication from J. L. B. Massip, Bordeaux, France. 

5073. Brace.ets, J. O. Schuller, Hatton-garden, London.—A communi- 
cation from E. Schénfeld, jun., Hanau, Germany. 

75. Sream Borers, C. N. May, Devizes. 

opm Decanters, Fiasxs, &c., W. Blackburn, Marsh, Hudders- 

eld. 

i: Pnsuente Hyprocarpon Lamps, &c., C. B. Pedlar, Nails- 

worth. 

5081. Inrropuctna Tuses into Laps of Corron, &€., J. Walker, J. B. 
Cocks, and 8. Swindells, Hyde.—11th December, 1878. 

3590. Preparine, &c., Corton, &c., J. Higgins, A. Higgins, andT. 8. Whit- 
worth, Salford.—10th September, 1878. 

4330. Napkin Rives, L. Von Hoven, Finsbury Park-road, and M. Neuhaus, 
Charlotte-street, Portland-place, London.—Partly a communication 
from P. E. Faber, New York.—28th October, 1878. 

4479. Seat for Savina Persons from Drownrne, T. Greenwood, Holborn 
Viaduct, and E. Groom, Great Portland-street, London. 

4484. ‘‘ MARSHALLING” Raitway Goons, &c., 8. Chapman, Stratford.—6th 
November, 1878. 

4508. Lerrer-Press Printinc Macuines, G. Mann and C. Pollard, Leeds. 
—Tth November, 1878. 

mn. Dees Sprino, W. Shuff, Upper Bristol-road, Bath.—9th Novem- 

4 3 

— . gamma the Borroms of Trousers, E. Wardroper, Pall-mall, 

ion. 

4696. Evecraic Teteorara Insucators, C. E. Crighton, Newcastle-upon- 


th hnild? 





+), rs bnila? 





6. 
Ps Intuminatine Gas, A. Miller, sen., and A. Miller, jun., Glasgow.— 
19th November, 1878. 
4730. Gas-purneRs, J. 8. Gent, Manchester.—2lst ¥ ber, 1878. 
4743. Surptytinc Fornaces with Fuet, J. Newton and J. E. Newton, 
Glidham.—22nd November, 1878. 
R. G. Warner, Jewin-crescent, London.—25th Novemier, 





1878. 

4813. ELectro-mMaGNeTiC Motors, G. Scarlett, Liverpool, and C. Hay- 
ward, Milton-street, London.—26th Movember, 1878. 

4890. Rutrnc Macurxg, J. Riintz, Stoke Newington, London.—A com- 
munication from J. C. Calcutta.—30th November, 1878. 

4909. Hackiine Macuines, J. Barbour, Belfast.—2nd December, 1878. 

4981. Lieut Gotp Corn Derecror, H. E. Sambrook, Old Kent-road, 


London. 

4938. Propucine Etecrricity, 8. P. Thompson, Bristol, and W. P. 
Thompson, Holborn, London.—5th December, 1878. 

5010. Burner for Sprrrr Lamps, N. Wilson, High Holborn, and C. F. 
H Kentish Town, London. 

5012. Gas Furnaces, A. N. Porteous, ere, oe 

5014. Iron and Sree, B. Hunt, Serle-street, Lincoln’s-inn-fields, London. 
—A communication from E. Wheeler, Philadelphia, U.S. 

5018. E.astic Compounp, J. Burbridge, Tottenham. 

5020. Aprtication of Oi, &c, to the Surraces of Siivers, &c., W. 
Bywater, Holbeck, Leeds. 

5022. Securinc AvTomaticaL LusricaTion of Door Locks, W. Brierley, 
Halifax.—A communication from C. Cohn, Gorlitz, Germany. 

5024. Warpinc Yarn or Tureap, G. F. Bradbury, Crunspeall, near Man- 
chester, and H. Lomax, Darwen. 

4 “veg Macurxes, C. Cottis and W. Cottis, jun., Epping.— 

, 

5028. ALLoys of Co: C.D. A Southampton-buildings, London.—A 

5030, Dyemne Corton, &c., C. Holliday, Huddersfield. 

5032. ‘AINMENT of Ort from Szeps, &c., I. Pearson, Glasgow. 

5034. Spapgs, &c., C. Spineux, Litge, 

5036. TRANSFERRING PHorocRaPnHic Pictures, T. Pixis, Munich, Bavaria. 

5088. Broocnes &c., W. West, Birmingham. 

anion 2 Long, Brighton, , 
ESSELS, J. 
5044. Exxcrric Lamps, J. H. Johnson, Lincoln’s-inn-fields, London.—A 


f 
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We were amused to’ 














Jan; 3, 1879: 
<a wren a 


eeneetntention trom ¥. de Mireitaie ant B: Delt, Tylie-Oh 
6046. Rousuino Horses, W. Atterton and J. J. Mills, Tibberton-equare, 








side, Wabtescreae of Patrerns, C. M. Magdeburg, Germany. 
5052 pay nea Peatg yg =} : 
» Drums or Casks, F. 
5054. frome Dea &c., J. Morrison, Glasgow. 
5058. V. Bra J Po 
ACUUM KEs, J. 3 
communication from J. Hirsch, Cologne, Germany. ; 
5060. ELecrric Licnr Reau.ators, A. V. Newton, Chancery-lane, Lon- 
don.—A communication from F. E. De Mersanne, Paris. i 
5062. Breecu-Loapine, &c., Fire-arms, B. J. B. Mills, Southampton- 
London.—A communication from M. Coloney, St. Louis, 
U.S.—10th December, 1878. 
5083. Fing-ars, C. Hill, East India-read, London. 
5085. Pugatine and Kitrinc Macuines, W. Harrison, Portland-street, 
5087. Cuzmicat Compounn, J. B. Hannay, . 
5089. Looms, F. T. t and T. Speight, Bradford, 
5091. Hotprnec Letrers, &c., W. R. e, Sovthampton-buildings, Lon- 
don.—A communication from J. T. Foster, 8. 
5093. Compostno, &c., SecreT TELEGRAMS, H. J. Haddaao, Strand, West- 
minster.—A communication from Messieurs G. Schacher et Compagnie, 


Paris, 

5095. Hotpers for Gas and Lame Guoses, 8S. May, Curtain-road, Shore- 
ditch, London. 

5097. Wire, &c., Fencine, R. R. Main and J. Mc Glasgow. 

5099. Rockets, J. aces i Great Portland-street, 5 

5101. Bouts and Reexs, H. B. Sears, yee 

5103. Sewine Macunes, W. R. Lake, Sou pton-buildings, London.— 
A communication from the Howe Machine Company ted), 
New York, U.S —12th December, 1878. 

5107. Fosisnixe Woven Fasarics, J. Kippax, Bolton-le-Moors. 

5109. KaLetposcores, C. McIivenna, Liv: 

5111. Piarrine, &c., Faprics, J. Holroyd, Manchester. 

6113. Sie Motor Enetves, F. W. Crossley and W. J. Crossley, Man- 


5115. Jacquarp = 8 ed J. J. Shillington, G. Thomson, and H. 


Carnegie, 
5117. Boots and Suoes, J. Blakey, Leeds. 
5119. Gas Stoves, C. 8. Ellery, Neath 


’ ~J . 
5121. Rattway Couptines, G. A. Williams, Torquay. 
5123, Osrainine Licats, &., G. A. Dering, Laden, near Welwyn.—13th 


, 1878. 
5125. Fronts, &c., H. W. ee ee 
5157. Piatine Merats, F. C. G@ , Linden-strasse, Berlin,—A communi- 
on from T. Fleitmann, Iserlohn, Germany. 
5129. CENTRIFUGAL FLOUR-DRESSING Macuines, C. Pieper, Belle Alliance- 
strasse, Berlin.—A comm m from A. C. Nagel and R. H. Kaemp, 


5131. PLayine Pranorortss, &c., H. J. Haddan, Strand, Westminster.— 
A commu from A. Wider, Stu . Wiirtem } 

6133. Coitivatine Lanp, J. D. Garrett, Hotel, London. 

ag Casz, &c., for Regu Corron, G, R. Holding, Laurel Cottage, Becken- 


> aga Lire from Drownino, K. J. A. M. King, Victoria Park, 

ndon. 

5139. Exvecrrictry for Ligntinc, W. B. Brain, St. John’s Wood, London. 

5141. Unpercurtine in Wexts, &c., T. Docwra, Ball’s Pond-road, Isling- 
ton, London. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

5213. Boox-prnpina, W. R. Lake, Southampt gs, London.—A 

aa from E. 8. Boynton, Bridgeport, U.8.—19thk December, 

5240, Uriuisation of Merrscuaum, W. Morgan-Brown, Southampton- 

buildings, London.—A communication from I. 8. Hyatt, Paris.—2lset 


December, 1878. 
W. Morgan-Brown, Southampton- 


hilt 





5255. PHOSPHORESCENT POWDERS, t! 
buildings, London.—A communication from J. Peiffer, W. FitzCharles 
MacCarty, and Prince Talleyrand Périgord de Sagau, Paris.—24th 
December, 1878. 

5277. Grinpine, &c., METALLIFEROUS CREs, &c., D. Stevens, Crowan, and 
R, Vivian, Camborne.—24th December, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 


4266. Wats, &c., J. C. Sellars, Birkenhead.—9th December, 1875. 

4404. THEATRICAL, &c., PeERFoRMANCEsS, W. L. Hunt, Chancery-lane, Lon- 
don.-—1sth December, 1875. 

4390. RoLLIne Stock of Raitways, W. Adams, Stratford, and J. Livesay, 
Victoria-chambers, Westminster.—18th December, 1875. 

4391. CoNCENTRATING SULPHURIC AcID, M. Prentice, Stowmarket.—18th 
Dece: , 1875. 

4392. PLaTinuM VessELs, M. Prentice, Stowmarket.— 18th December, 1875. 

4402. Pe magr yaa Pipes, ELvows, &c., B. Harlow, Macclesfield.—18th De- 
cember, 1875. 

4403. CLosinc, &c., ARRANGEMENTS, R. Quin, Poland-street, London.— 
18th Decei 875 


mber, 5. 
ae a for Screwed Botts, J. T. King, Oxton.—20th Decem- 
5. 
4412, Formariox of Sxatine Rinks, J. Gamgee, Chelsea.—20th December, 
875. 
acy &c., Borters, W. Wright, Coatbridge, N.B.—2lst December, 
1875. 


4440. Steam Enaings, J. Davie, Glasgow.—22nd December, 1875. 

4450. CHeckinc Recerprs of Money, J. Britten, Camberwell,—22nd 
December, 1875. 

4458. Rotary Enoines, R. Hodson, Blackwall, London.—22nd December, 


1875. 
4477. Gas Scruspers, W. T. Walker, Highgate, London.—23rd December, 
1875. 


iv. 
—. Looms for Wzavina, R. Yates and G. Brierley, Preston.—24th Decem- 
, 1875. 
— CLINICAL THERMOMETERS, J. Webster, Clerkenwell, London.—22nd 
, 1875. 
4454. Raisina Nap upon Corus, W. Kempe and A. Kempe, Leeds.— 22nd 
December, 1875. 
bers, West- 


13. Deoporisinc, &c., Sewacr, C. Rawson, Victoria-cham 
m r, and J. W. Slater, Tamworth-terrace, London.—lst January, 
8 


4472. AMBULANCE WHEELED Litter, W. G. N. Manley, Woolwich.—23rd 
December, 1875. 

4502. Kevp, J. W. C. Perrier, Hemming’s-row, Westminster, London.—24th 
December, 1875. 

4505. ALIMENTARY PREPARATIONS for FEEDING CaTTLE, A. M. Clark, Chan- 
cery-lane, London,— 24th December, 1875. 

4480. ExcavatTine Macaines, J. Dunbar, Brixton, London, and J. Ruston, 
Lincoln. —24th December, 1875. 

4537. ag Encines, H. A. Bonneville, Piccadilly, London.—30th 


ber, 1875. 
4515. Metav Rouiers for Parytine Cauico, &c., H. Wilde, Manchester.— 
28th December, 1875. 
4522. Ratsine, &c., Trucks, D. Thomson, Middleton-square, London.— 
29th December, 1875. 
4520. SEL¥-acTING Mugs for Sprynine, J. Cryer, Dukinfield, and 8. 
Morris, Mossley.—29th December, 1875. 





Patents on which the Stamp Duty of £100 has been Paid. 


3408. Siouts for Frre-arnms, J. M. Mure, Newtownards, Ireland.—l6th 
December, 1871. 

$438. Getrinc, &c., Coat, J. Alexander, Gartsherrie lronworks, N.B.— 
19th December, 1871. 

8419. Bepsreaps, &c., J. Wood, M 18th December, 1871. 

3480. Sockinas, L. Woodward, Awkwright-street, Nottingham.—28rd 
December, 1871. 

3408. AuxILIARY Sicuts for Fire-arms, J. M. Mure, Newtownards, 
Ireland.—16th December, 1871. 

$508. BreakinG Stones, &c., J. H. Johnson, Lincoln’s-inn-fields, London 
—28th December, 1871. 


were 








Notices of Intention to Proceed with Patents. 
3218. Bepsreaps, 0. McC. Chamberlain, Kilburn. 
_— —— of UMBRELLAS, &c., R. Church, Aldersgate, London.—l4th 
ugust, < 
3223, DISCHARGING &c., Fiuips, J. Graddon, Barnes. 
— * ape seas Rorary LeveraGE, J. Holden, Dublin.—15th August, 
$243. Propuctine Printinc Surraces, H. Goodwin, Bloomsbury, London. 


—l6th August, 1878. 
$253. Fans, &c., C. Barlow, 8 buildings, London. —A commu- 
Strand, London.—A 


$254. Cuarr-cuTtinc Ma Y, ti. J. Haddan, 
communication from M. Honold.—17th A , 1878. 

$264. Jornts for EaRTHENWARE Pipes, E. Great George-street- 
Westminster, London. 


+h, 4, 





























* ri rena ahem ee, 
= Curanine Toauooo Pure Pires, H. M, 
4 Se eg hang Fen 


W. Holt, Blackburn. 
Ds . Suckling and W. Empson, Birmingham.— 


"sain ‘Tapronsina the Semxp of Raitway Trawys, H. Simon, Manchester. 
—A communication from A. Klose. 
$293. a hatene Sanp from CHINA-CLAY Works, J. F. Pagen, St. Austell, 
Cornwall. 


~ 3207. Rerrsine Copper, J. Wilkes and T. Johnson, Birmingham. 
_ 8301. —- he es ab F. —a Limerick.—A communication 
0 8902, TaicvouEs, C. Te bide otaah; Geeddk Theiaguhneeh, Venibies food 
ose ane 1 
. Accessories for Sewrna Macuines, W. Bown, bade gees 
: $304 Srrippine the Bearps from Quits, W. E. Gedge, Wellington-strect, 
Strand, Lendon.—A communication from F. C. Bourguignon. 
. po} OREASING Merats, H. Sims, Wolverhampton. 
F . FURNACE D. Davidson, Glasgow. —22nd i 1878. 
sane, Hypravuiic Apparatus for Rivetrine, &c., R. Harvey, sen., 


Renfrew, 
3343. Locomonive, &e., ng Sora g arr , J.C. Mewburn, Fleet-street, 
—A commun —24th August, 1878, 
= MINING oe or Wacons, J. lor, y. 
8387. Looms for Weavina, T. Singleton, en,.—27th August, 1878. 
PoLisat &c., A, M. Clark, Chancery-lane, London.—A 
communication from P. P. ie —29th August, 1878. 
$442, PERMANENT Way of mag sang Ww. pg ear ge MYT 
London.—A communication from E, de Soignie. — August, 1878. 
3458. en Wixes, G. Desvlgete Libourne, France.—3lst August, 
1878. 


London, 


8304, Feepixo Funxaces with Fort, J. Braddock, Ashton-under-Lyne.— | 


4th September, 

3516. pope Losine Taps or VaLves, R. Brough and C. Bell, Sunderland. 
— 5th September, 1878. 

8566. KNIFE-CLEANING Macuines, C. Cowdery, Newent.—9th September, 


878. 

3581. Torpines, W. R. th ti London.—A com- 
munication from J. H. bee one -10th September, 1878. 

8609. PuLtey Biockx, W. R. Lake, South wmpto' 
communication from J. 1. Po) 

8630. Tyre-waitine, &c., J. H. 
communication from A. Michela, J. Michela, and G. De Petro. —1ith 
a 1878. 
~~ o0os, Souriare ot Ammonia, R. W. Wallace, Mark-lane, London.—19th 


8726. 26, SHEAF-BINDINO ara J. Howard and E, T, Bousfield, Bedford. 
' 1878. 


8742. Mowers, E. Edmonds, Fieet-street, London.—A communication 
from ©. H. MeCormick.—2Ist eee ‘ 1878. 
3793. Books, F. Wirth, hae ve the-Maine, Germany.—A communi- 
cation from H. D. Baumfalk.— 26th September, 1878. 
8806. —— J. Wilson, sen., and J. Wilson, jun., Glasgow.—27th Sep- 
tember, 
8849. HORSE-SHOE Bar, A. M. Clark, Chancery-lane, London.—A commu- 
nication from C. Moller. 
3854. Harvestinc Macuives, B. Samuelson and W. G. Manwaring, 
‘ Ban! .—B0th September, 1878. 
8963. Preparine Set-orr Paper for Printers, W. 8. Gedge and C. Hay- 
ward, Clerkenwell, London. 
8998. Cast Iron, N. Cordier, Paris.—9th October, 1878. 
4236. CALENDARS, H.C. Gros, Laeg yy London.—Partly a communication 
from H. Schlitter. —28rd Getober, 1 
ay ga Powoker, R. E. Colbert, Old Ford-road, London.-—26th 
ber =! Crostxo Gass and other Borrues, W. Bull, Lancaster-place, Strand, 
ndon. 
4351. PLanina Woop, L. Varicas, Chancery-lane, London.—A communica- 
tion from W. H. Doane.—29th’ October, 1878. 
Sen Parts of Aucers, T. A. Mathieson, Glasgow.—30th October, 
‘ 
ui nor age Macuinery, J. W. Lamb and 8. Lowe, Nottingham.—lst 
‘ove: 
4466, DisrrrButine Execrricity, C. Stewart, Islington, London.—5th 
November, 1878. 
4497. REFRIGERATING, &c., W. R. Lake, th t 8, London. 
—A communication from J. A. Whithey.= - 6th November, 1873. 
4501. Bortine Water, &c., T. Hogben, Tunbridge W: 
4521. Vacuum Brakes, a ew Aspinall, Indhteore, Ireland.—7th 
November, 1878. 
4539. CONTROLLING, &c., Frow of Fiuins, F. P. Preston, J. T. Prestige, 
E. J. ton, and W. G. Simmons, .Deptford.—8th November, 1878. 
4635. Divivina, &c., Evecrric Currents, E. J. C. Welch, Manchester.— 
—15th November, 1878. 
aod Lamps, &c., N. & Nathan, Botolph-lane, London.— 18th November, 


8. 
4689. Propucine the Exrecrric Licut, E. J. C. Welch, Manchester.—1l0th 
November, 1878. 
4728. Hicu- -PREsSURE Hyprants, &c., J. H. Greathead, Victoria-chambers, 
estminster, and M. D. Martindale, Anerley. 
4784. Hicu-seeep Movors, M. Pratt, Rood-lane, London.—2lst November, 


4747, Rattway Cuarrs, F, Barnes, Tylehurst, near Reading.—22nd 
* November, 1878. 
4772, Vesstis for Generatine Steam, J. Craig, Belfast.—23rd November, 





‘hilay 





bnildi 











be yh Utitisation of Exuaust Steam, N. W. Ericson, Chancery-lane, 


4794. Savery Fuze, A. Lanyon, Redruth. 

4796. Oi, &c., R. "Vockshort, B Bradford.—25th November, 1878. 

4832. METALLIC Atioys, O. Lechesne, Shepherd's Bush, London.—27th 
November, 1878. 

4850. Suspenpers, H. J. Haddan, Strand, Westminster.—A communica- 
tion from T. Potter.—28th November, 1878, 

4901. Hotpers for Gas S#Hapgs, &e., J. Breedon, Birmingham.—-30th 
November, 1878. 

4908. Spinnine, H. J. Haddan, Strand, Westminster.—A communication 
from J. Birkenhead,—2nd December, 1878. 

4926. Biastina CoaL, E. G. Reuss, Manchester. 

4935. wg Presses, A. Godfrey, Chancery-lane, London, — 3rd 


, 187: 

4949. Execraic  aete: C. W. Siemens, Queen Anne’s-gatc, Westminster. 
—-A communication from H. von Alteneck. 

4957. Steam Enoines, J. L. Dexter, Bourne e End. 

4967. Sturrine Boxes, J, Stannah,-Southwark Bridge-road, London.—4th 
December, 1878. 

4979. Gas, &c., Exornes, R. Simon and C. G. Beechey, Nottingham.—5th 
December, 1878 

5009. PERFORATING Instrument, N. Wilson, High Holborn, London, A. 
P. Hansen, and M. Treinen, Great Pulteney-street, Westminster. 

5013. Reseed {WATER ab WatTer-CLOseT Basins, H. 8. Snell, South- 
ampton-b 

5017. ORNAMENTAL TILES, W. Gibbs, Kingsland-road, London. 

5019. Decoctrions of Corrrr, &c., i. A. Silver, Sun-court, Cornhill, Lon: 
don.—7th December, 1878. 

5155. DISINTEGRATING Mitts, H. J. Haddan, Strand, Westminster. — A 
communication from L. Bennett. 

5167, Screw-cuttine Macuineky, W. R. Lake, Were g eer 7) 
London. —A communication fiom E. Nugent and DV. Tilton. — 16th 
December, 1878. 

5170. Propucina Reuier Live Prates, H. J. Haddan, Strand, West- 
minster.—A communication from D. Slote. 

5175. Operative Vatves, H. J. Haddan, Strand, Westminster.—A com- 
munication from C, Brown.—17th December, 1878. 

8158, Caner Juas, &c., A. Ede, Birmingham. —9th August, 1878. 

page iy Traps, qt. Kidd , Eglantine-road, Wandsworth.—A communi- 
cation wes, 

8830. REcorpina the Work Dose by Macatyes, F. Wilkinson, Man- 


es! 

3832. Szwixe Macuines, W. H. Abbott, Harrow.—23rd my te 1878. 

$340. Raitway Brakes, C, Fairholme, Victoria-chambers, Westminster. 

communication from J. Heber! 
3346. GYMNASTIC APPARATUS, E. G. Brewer, Chancery-luane, London.—A 
communication from J. B. Bastien. 

=. Havtino Corves, &c., J. Pease, Hednesford.—24th a 1878. 

8357. MECHANICAL a Feet, F. Wirth, Frankfort-on. Maine.—A 


comm 
3361. ‘Sup-aacetnaxee HYDRAULIC Moros, W. i on 
= hore Car Axes, J. N. Smith, Jersey, H U.8.—26th 
3870. Buinp ROuuers, 8. Hands. 
3872. CHILDREN'S Cuain, F. J. hothe Sex South-street, Finsbury, London.—A 


Finsbury, 


London.— W. Mann.—28th August, 1878. 
. AGGLOMERATING Coal, &c., H. Bordeaux, le 
8419. => 4 » Mohrenstrasse, Berlin.A communication 


$420. Bassinetres and BepstEaps, L. Coplovna, South-street, Finsbury, 











ie tp tar ge 
13435, Scnew Pnove.tens, F. M. Lyto, Savilo-row, London.—20th August, 


$130. Savine Lire at Sra, F, P. Warren, Southsea, 
3434, Soules te for Locomotive ENG axes, &e., 8. D. Davison, Leith, N.B— 
A communication 


$440. Parrerns for Liven, &c., G. 
from .Phili and Leschziner.—30th 


August, 1878. 
$452. GRASSING, we 9 Spun Yarn, &c., 


“BABS. a oe 5) pgp ay bye me wr. 3. Hala Lh : oy be agen ge 


crLiraTina the heosonat Aen te from Hovsss, J. Jackson, Birmingham. 
31st August, 1878. 
mes wer" Borer _ J. F, Flannery, Fenchurch-street, Lon- 
5th September, 
ast 2 Saray, fom " *polglase, Southernby Castle, Sowerby.—7th 
e! r, 
3622, SUBMARINE ELEcTRIC TELEGRAPH Castes, W. Smith, Wharf-road, 
London. —13th mber, 1878. 
3886. hg roy VESSELS, R. Dougan, Ladbroke-grove-road, London. 3rd 


3998. CRUSHING Harp Sosstances, J.O Mesnier, ‘pia enger communi- 
cation from Messieurs Huylet and Heyler.—10th October, 1 

ae a Gass Ware, &c, E, W. Webb, Stourbridige. 12th Octo- 

4239. Boor and Saor Lasts, W. Y. Edwards, Southampt ig 

London —23rd October, 1878. 

4309. Siuice Vatves, J. Brunton, Great “street, Westminster.—A 
communication from R. Brunton.—26th 1878. 

4484. MARSHALLING, &c., RatLway Guops, 8. Chapman, Stratford.—6th 
November, 1878. 

4533. TREATMENT of Yeast, G. W. von Nawrocki, Leipzigerstrasse, 
Berlin.- -A communication from F. Reichenkron —8th November, 1878. 

4696. ELectric TeLeorara Insutators, C. E. Brighton, Newcastle-upon- 


Tyne.— 19th November, 1878. 
4730. Gas BuRNE! a 8 ¢ Gen Manchester. —21st November, 1878. 
4810. Knives, W effield.—26th November, 1878. 
WorKING wauvus 7. I -—-27 th November, 1878. 
= Biscuits, A. Weil, Notting-h' don.—28th November, 1878. 
4960. Generatina ELecrric CURRENTS, A. V. Newton, Chaneery-lane, 
London.—A communication from the nena + * gm gra le 
chine Company (Incorporated).—4th December, 187 
sy Comsine Cottoy, &c, T. B. Kay, Bolton le Moors. — 5th December, 


5048. UniversaL Woop-workinc Macuinery, M. Benson, Southampton- 
ms a London,—A communication from W. H. Doane.—l0th Decem- 
5099. Yat J. Burridge, Great Portland-street, London.—12th Deceir- 


ber, 18 
oie. Vauves, &c., J. Annable, Sandhays-street, Liverpool.—16th Decem 
187; 


hi ilat 














5218. Bixpina of Books, W. R ake th ton-buildi London,— 
A communication from E. 8. B —19th December, 1878. 
All an pee a any one of such applications 
should lea ir ob; — to such application 
at the office of the Scunaahenane of Patents within twenty-one days after 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE oe at the office of 
Her Majesty's Commissioners of Patents. 





816. Sprine CarRiace AND TaBLe Cuatr Compinen, J. W, Benn.—Dated 
28th February, 1878. 6d. 

The frame is constructed so as to enable the chair to be folded to form a 
low spring carriage, the bent legs being folded outwards to form | 
rests, while the back legs are folded under the seat and come in con 
with springs thereon, and are provided with wheels upon which the chair 
rests. When the legs are folded back and secured the chair forms a high 
child’s table chair. 


1128. Compinc arem, A, Browne.—Dated 21st March, 1878.—(A com- 


munication. 
The fluted rollers used for taking away from the f: all the fibres of 
a certain | , and to withdraw them from the sliver are abolished. 
such fibres being replaced on the large drum by means of several rows of 
needles fitted on the drum, the first two outside rows being flat pointed, 
and the others round, the whole being fixed at proper distances apart. A 
small drum is furnished to carry the fringe, and between the two drums 
is an oscillating gripper, which withdraws from the a on the small 
drum all fibres projecting beyond a certain distance, by its reverse 
motion places them on the principal comb of the larger drum. 
1810. VaLvoLaR Mecuanism For Atr-MoveD Rattway Brakes, D. 
Drummond.—Dated 3rd April, 1878.—( Not wit! 
co! piston valves fixed to one s dle, and htly dif- 
ferent areas, are fitted to work in a cylindrical valve box which has five 
communications, one at the top, two at the side, and two at the bottom. 
The top communication and one of the bottom ones is with the carriage 
reservoir, and the other bottom one is with the train pipe, whilst one of 
the side ones is with the brake cylinder and the other with the a atmosphere. 
1839. Dae AND FLock Gainpinc Macuinery, W. Sharp and F. Smith:— 
ted 3rd April, 1878 —(Not proceeded with.) 2d. 
The. ‘‘bit-plate” is made longer and is placed closer to the swift than 
at nt, and a fan or winged roller is made to revolve close to the 


t-pla ,, #0 that when the unbroken come tact with the 
ha raw th ps Bah he tock the fa around ae ee 
and passing away am © flocks. aoe to throw 
them back on to The feodiug apron of the siencaiel 


1387. yw Guass, States, Stones, &c., TO gs Roors, Fioors, 
Price.—Dated 8th poy 1878. 6d, 

Pg ae i ba i stiles, and a have two grooves, one on each side of 
8) wi wer owe ° are 8 ves be gy Ba to 
collect rain thin t may have penetrated, and also et cusasdion 

conduct it to outside to the side of the lower rail or pe pone wistel 


are cut at a bevel to enable the water to drop in the gutter. The panes 
of glass are sec by a metal or screw fitted in @ metal collar 
are bn oth rg t ae 
1408. Apparatus ror Ratsino Sunken Vesse1s, F. H. F. Bngel.—Dated 
15th th April, 1878.—(A communication.) 6d. 
Ani of balloons are placed on either side of the vessel. Three 
epee their bottom ends to a cross beam, and have a 


1638. Bicy &e., B. J. Smith. — 
The lower 


of the f Sith Dee dl 8 Void) 
penn ae cei tthe. komen it round that part of the axle which 
4 cul wi 
bearing and 


it 
L 


revolves within the 








18 








collar is placed loosely over the same, and into the balls dr 
spheres are placed so as to work freely but without 
150'7. AnatyticaL Pa.errs or O11s, 4. Rouaix.—Dated 20th April, 1878: 


The palette is aw fa eage vag and at each end is a cavity to hold 4 
drop bottle intended for oils, Ee To 


Rm CUTTING AND Pressina SucaR into Cuses, W. R: 
Dated Wh April, 1878.—(4 communication.) 6d. 
Cutters formed so as to enclose a number of spaces, in cach 
of which is a presser, are by the movement of a lever brought to bear 
upon the sugar and divide and compress it iuto blocks, 


7766. gene Merers, €. Michel and A, Froger.—Dated 1st May, 


water-pressure motor consists of two es each containing a 
piston and a _— ope Migr at hep Bos. time displices the piston 
in the other d at the back to receive 
an arran, ment tof levers which are pot ‘in action by the pistons at the 
end of their travel. The slide valve orifices open directly into the 
measuring compartment. The piston rod carries a head guided in a 
sheath, around which is a sleeve, at the middle of which is a cam with a 
helicoidal stem. When the piston arrives at nearly the end of its stroke, 
the head encounters the end of the sleeve and carries it with it; the cam, 
in the neck of which is the end of a lever, turns the latter on its 

thus acting on an upper lever which e in the chamber of the slido 
valve box. The valve turns around its axis, and the direction of admis- 

sion and oxhaust of the water are thus ch . 


1758. ay ope Cuiprine on SHEARING INSTRUMENTS, &c., 


2 2nd Mey, J sea ‘ is deoieaiaes' aah an 
ist and sw a drivin, 
wheel oe guide sullen ina —s ina ten © aback wit admit o 
an endless cord passing round the wheel and pulleys to transmit ot 
revolving motion to one or more h tal or vertical pulleys p 
in ina ogame directly over the head of the person or back 
of the animal to be operated on. To each horizontal or vertical pulle 
an universal or flexible coupling is fixed, which forms connection with 
a tube containing a of square section, which protrudes and slides 
ically in and from the lower end of its support: tube ; 
this rod is also provided at its lower end with an universal joint or 
flexible coupling, which forms connection with a spindle projecting from 
the handle of the instrument. This spindle terminates in a crank pin 
excentric, or other equivalent inside the handle, and is so constructed 
that it will, when at work, give a rapid vibratory motion to the lever 
giving motion to the cutter plate. A pneumatic driving apparatus is 
also employed. 
1802. Savery Apparatus For Evevators, &c., F. Wirth.—Dated 4th May, 
1878.—(4 page ge 6d. 

Two excentrics are placed @n the same.axle with a third excentric 
betwen them in the cpposite direction and placed in the centre of a metal 
bar, which being projected from the elevator passes through two guides 
fastened to the wall. The end of the bar has a wooden shoe-piece over- 
lapping the guides on each side. When the wheels turn towards the 
guides they become wedged between the latter and the hak angel shoe on 
the inside. The wheels are held in position by ones —_ to the 
aor lece, which has a certain play in a bearing Sho a he rope 

e head piece falls in the slot and liberates the Shown which being 
vty by a spring towards are wedged between the guides. 
1803. Macuinery ror Lastinc Boots AnD Suoes,. W. R. Lake.—Dated 

Pa May, 1878. re oe communication.) 8d. 

Crimpin wit jaws are used to draw over and plait in the Uppers, | combined 

beg an lever aan locking device for fergrran an ing 
jaws, and locking the sume fast and any desired Nosttion 1S 
tion with the crimping jaws and a supporting plate pivotted at 

ite 1 inner end, an usting device or screw is arranged to turn the plate 
on its pivot to adjust the jaws to conform to the shape of the last. 
1846. Sream Bowers, J. S. Stubbs.—Dated 8th May, 1878. 6d. 

The fire-bars are wrought iron tubes ing across from one water 
space of the boiler to another; the ends of all the tubes are thus in direct 
communication with the water in the boiler. The back of the fireplace 
I bag ae in by one of these, or by a sepatate water space amber fi a hang- 

ition descending to or below the level of the fire- @ front 
e ash-pit is closed in air Hight, fcwy the draught passes from the ash- 
of into the: flues and tubes of the boiler. 
1854. Umpre.ias, &c., A. McMillan. —Dated 8th May, 1878. 6d. 

The runner, ribs, and stretchers are formed wi with, recesses to 
shoulders which turn therein, so as to connect the parts together without 
the use of wire. The runner is held in Lace yo by blade springs whi 
inte on the stick. The covering is secured to the top notch and “ioe 

y means of ferules which pass over the points and secure the covering. 
1856. Urinisine Waste Animal Martrers, &c., A. V. Newton.—Dated 8th 
May, 1878.—(A communication.)\—{ Not proceeded with.) Wd. 

The animal matter is placed in a vessel with a perforated bettom 
through which steam is introduced at a 

uare inch. After four hours the ma is covered with water to dis- 

solve the animal mateiial, which is run off and clarified, when it is con- 
voted by evaporation into a size to be used instead of glue. 

1857. Watcues, A. M. Clark.—Dated 8th May, 1878.—(4 communication.) 
—(Not proceeded with.) 4d. 

The soctes & in which the train is mounted and the recesses in the 
¢f the frame are abolished, the two plates being —— plain ani 
eg together by pillars, ‘the whole of the train 


1858. Suuries, 4. u. Clark.—Dated 8th May, 1878.-—-(A communication.) 
—(Not proceeded with.) 2d. 

A latera! s guard swings on a fixed cross pin exten across ~ 

shuttle below the point of the spindle, and is secured to a s' 

the shuttle, which sprin, beyond the upper edge of the i, 

and is acted upon by a false shed that releases it and throws it over the 

spindle point, so as to break the filling thread. 

1869. Setr-actinac Comp CLEANING AND CLEARING Apparatus, A. C. 
—a— 9th May, 1878.—(A communication.}—{Not proceeded 
wii 

A rocking lever actuates, First, two wooden tablets covered with lon; 
pile cloth for cleaning the laminating cylinders ; Secondly, a cylindri 

metal brush for cleaning the comb ; and Thirdly, a card table for clean- 
ing the metal brush. 

18°70. Propucine Desicns 1x RELIEF FoR Coseunme Mouse THERE- 
FROM, W. Stripp.—Dated 9th May, 1878. 

On a porous material is drawn the des 





W. Clark.— 





ure of about’ 80 Ib. to the 


_ 
ing mounted between 


Ww ith, a solution of chloride of 
calcium moron _— glue and powdered k. The design is th 


and coated wi! when tbe material is moistened with 


solution of pehgharla acid, thus disengaging carbonic acid gus from the 
chalk, the expansion of which beneath the varnish raises the latter in 
relief where it covers the desi ign. 

1883. Worktno-up SHEARINGS AND OTHER Pieces or Inon or Sree, J. 


- Rogers. we yorony 10th May, 1878. 6d. 
in a mould with an opening, into which a 
wedge is placed, peas § riven down by a steam hammer, so as to cause tho 
shearings to be bound together closely into one mass. 
1889. Licurine Gas Jets sy Execrniciry, 4. R. Molison.—Dated 10th 
May, eee proceeded with.) 2d. 
A current of electricity is made to pass through a piece of platinum 
foil which it heats, so that when the gas impinges thereon it is ted. 
gs pe Rais, J. Hight,—Dated 10th May, 1878.—{ Not proceeded 
wi 
The edge of the rail, against which the flange of the tram wheels runs, 
and the bearing surface of the rail are formed in the ordinary manner, 
but the opposite edge of the groove of the rail has slots formed therein, 
which offer resistance to the wheels of vehicles crossing the rails, so as to 
prevent them sliding along the edge of the groove. 


1893. cued Betts, &c., B. R. Jackson and W. Winwood.—Dated 10th May, 
1878. 


The pusher is provided with a pin which jects — a zig-zag 
slot in the barrel to which the hammer is a’ and which is thus 
made to oscillate backwards and forwards, each motion causing the 
ane to strike the bell. 
1806. Vatve Apparatus ror STEAM AND OTHER bs ~ aac W. P. 
Peter a = ng 11th May, 1878.—( Not proceeded with, 
by ak pay the cylinders are in the form of a cross, The two valves 
are fas’ together by a bar, and the ports open out into the face on 
er sides of the cylinder port. Phe ole has a ing bar 
through the longitudinal slot of ‘the S ges b ters the 
— em Sr at the end of its stroke the pro; projecting far back 
nto a recess in the cylinder cover, so as to reverse the val 
1807. Fan wv Comprnation with UMBRELLA HANDLES, vy B. ee. 
—Dated 11th May, 1878.—(A communication.)—{Not with.) 2d. 
This consists of an um and a fan united and jointed to 
the interior of the ‘handle by means of bell-crank lever mechanism, and 
forming but one article. 


1 Soeemeees © Ee ieee Sie an eee 4d. 
This relates to that form od eater bo ahah 4 e dress 
between two curved o other sha or - pe whieh are cone 
nected a link, a provemen’ applying an 
addi' link or arm to the jointed end, which serves as a lever to raise 
the link, and thus and release the parts een the thumb and 
me mabe bedi e lever outwards. 

— = 


an excen! connected 
, the horizontal 

















16 THE ENGINEER. Jan. 3, 1879. 
slide working freely over a pin attached to a rocki "i at | sion levers for compressing one or more p adiiagep ame together with | a coiled ming which fonda tn ppl the Hinks hatinnnsta, eetemmnagen 
its lower side the plai Oo Mia "the forward motion of the Enife ts | straining apparatus to be used therewi : open the inner ends of the levers, ay 

= fendi the oe Ss. + ples the win ofthe pla, whl gg ky re of | 1924. mga ¢. W. von Fowrac Dele 14th May, 1878.—(A commu- | 194'7. Device ror SECURING OR RETAINING THE CoRDS OF VENETIAN AND 


of backward motion, —— is adjusted 
by a screw at the end of tted arm acting upon the ae stoi of 
the lever. The ook is fed by oa knife between an elastic fluted 
or serrated bar and the bed plate of the machine, which is also fluted or 


the amount 


VALVES FOR bp og &c., J. Anderson.—Dated 11th May, 


1802. 
1878.—{Not proceeded with. 

uo tulis be eke Otte ered, pe having a clear waterway into a 
receiver, which is also provided wit ue to the drain ; this receiver 
is closed by an air-tight lid. At the end of the curved pi , which is 
allowed to project a short distance into the receiver, and also at the 
mouth of the outlet in the receiver, are fitted suitable valves, both being 
connected with the lever and handle, so that one is raised at the same 
time that the other is lowered 


2808... a ae For CLEANING GRAIN, G. Schaeffer.— Dated 11th May, 
6d. 


This Seiaaabe in removing pieces of iron which may find their way 
amongst the grain during the process of thrashing by the attractive 
force of — applied either in the form of artificial magnets or by 
galvanic battery. 

1904. TrEaTMENT AND PoriricaTion oF Suaar, J. F. C. Farquhar and 
J. B. Macfariane.—Dated lith May, 1878. 6d. 

The impure crystallised sugars, either as they come from the crystallis- 
ing pans or after they have been roughly cleansed in centrifugal ma- 
chines or otherwise, are submitted to a current of steam and air under 
pressure for a short’ space of time, by which the molasses with which the 
grains of sugar are coated is carried off from the crystals; afterwards « 
current of air alone may be passed through the sugar to dry it. 

1907. Hyprocarson Sroves, D. P. Wright.—Dated 11th Pye 1878. 6d. 

One or more sides or parts of sides, or front or part of front, is or are 
formed of tubes or strips of glass, so "arranged that the lateral junction 
of the tubes or strips with each other, and the junction of the same with 
their metal supports at the sides of the stoves, is so perfect or nearly 

lect that the admission of air bet the lateral and terminal junc- 
a of the tubes or strips is so little that when the container or oil 
vessel, carrying the burner with the cone plate or plates, is slidden into 
its place, all the air that passes through the stove may pass through the 
cone opening, or at least so large a portion thereof as may produce per- 
fect combustion of the oil. 
1909. Screw Propetters, &c., A. M. Clark.—Dated 11th May, 1878.—(4 
communication.) - (Not proceeded with.) 6d. 

This relates to a means for utilising the centrifugal force of the current 
generated by the rotation of a screw propeller for the propulsiun of the 
vessel, and it consists in the employment of a fixed comteal ring or rings 
encircling the propeller, thereby avoiding the necessity of making the 
— blades of a special form for the purpose of u the centri- 
‘ugal current and relieving the blades of the extra strain. 

1910. Manovracrore or FeaTuer Fasric, M. Brewster.—Dated 13th May, 
1878. 4d. 


This ists in the of feather fabric adapted for use in the 
production of articles of dress or for other uses, by the feathers or por- 
tions of feathers employed being applied to strips or tags of fabric, and 
such strips or tags being applied, or, as it were, hinged to the article;or 
groundwork desired. 


1911. Wixpow ¥ Fasteners, &. Verrall.—Dated 13th May, 1878.—(Not 
2d. 


proceeded wit. 

The sole plate ti the fastener is fitted on the inner sash with a spring, 
the free end of which, when the arm or handle has passed over it and is 
in the closed position, springs up and abuts against the side of the arm ; 
the latter has its fulcrum on the outer sole plate ; this spring thus keeps 
the arm from being forced back. By depressing ‘the spring, the arm is 
unlocked and can be pushed over the spring and the fastener opened. 
1912. APPARATUS FOR THE ,;MANUFACTURE OF MraL AnD Fvowr, J. 7. 

ee a 13th May, 1878.—(A communication.)—{ Not proceeded 


The stone through which the grain is fed is made with a larger eye than 
is usual, and the furrows are all equal in breadth, and are at equal dis- 
tances apart at the circumferences, and all have their front and back edges 
parallel or of equal breadth throughout their length. The furrows instead 
of being cut radially or all towards one centre, are cut alternately towards 
one of two centres extending from the circumference to the eye, whilst 
the other half or alternate lands only extend part of the distance from 
the circumference to the eye. 


1913. Feepise ApraraTus For THRASHING Macurves, R. R. Holben.— 
Dated 6d. 


tributing drum of w of straight 2 a ible P ~ < ~y fe 9 
i aaa it flexible prongs, and a row o 
rigid prongs, slightly behind and to one side of the flexible prongs, both 
sets of prongs being fixed above the distributing cylinder. Secondly, in 
the eugieyennt in combination with the distributing cylinder of a blade, 
ha a scolloped or toothed edge fixed to the front edge of the hood or 
cover above the distributing cylinder, for the purpose of the 
Sad cnt preventing an excessive bulk of corn being raised by the 
cy! 
1914. Macuivery ror Manvracturine Horsesnoe Naits, W. R. Lake.— 
Dated 13th May, 1878.—{A communication.) 8d. 

This consists partly in mechanism whereby the nail rod is fed to the 
machine, and a device for holding the nail while it is being formed by 
the co-operation of a pair of side hammers or dies and a revolving 
hammer. It also relates toa novel device for operating the side hammers 
or dies and other devices, whereby the feeding section of the machine is 
made to perform its functions in a two-fold manner. 

1915. Rartroap FLEXIBLE ces F. H. F. Engel.—Dated 13th May, 1878. 
{A communication. 

The trucks have three a of which the end axles are placed within 
flexible boxes, and have a compound lateral and forward and backward 
movement. 

1916. Prorutsion or Steam eum, &c., A. P. Price.—Dated 13th 
| ee A communication.) 6d. 

, of the furnace with a continuous and automatic 
eupply of: fuel d descending through a central pipe. Secondly, the obtaining 
an automatic and continous supply of water to the boiler by means of a 
feed pump or a rotary pump, with continuous sage without valves, and 
= employment of a cylindrical cork with a hollow which is opened 

or closed by a float according to the vastuhtews of Gas iovdi of the et water 
7: take ca Thirdly, a apolicaion and en ee _—_ atone od 
of a bent or corrugated partition, forming passages for the 
tion of steam and nor dg for the pu of obviating the agitation and 
disturbance occasioned by the contact of the steam with the water. 
1918. Rerropocine Piays, Writines, &c., F. Wirth.—Dated 13th May, 
1878.—(A communication.) 4d. 
The drawing or writing is made upon tracing paper, which has been 
ed with a mixture of oil and resin and afterwards = and for 
execu these drawings, &c., colours : are | used co ved 
aniline pigments in the most filtered in water. 
be —— aor Pm sg strong paper is used which has been thickly coated 
The drawing or writing having been made upon the 
ae paper, with the fluid, colour or colours is with its face 
upon the said negative paper, the latter having a been placed in 
cold water, and is pi down evenly to w the negative paper 
covered with lime to absorb the colour or colours. The tracing paper is 
then removed. Then the et aol se which the copy is to be taken is, 
after being slightly wetted, p! upon the negative and pressed thereon. 
Satin paper is used for the copies. 
1920. Macuisery ror Pxarrinc orn Foipinc, J. Conolly and J. W. 
Mercer.— Dated 14th Sry 1878. 8d. 

A framework supports the various fixed and working parts, which 
latter consist of two knives, blades, or folders, one having a curvilinear 
action or movement, and the other ha a reciprocating action, the 
former moving nearly at right angles to the latter, between which and 
over a fixed —_—— or table the fabric or material passes, the knife, blade. 
or folder, with the curvilinear movement folding the lap of the plait, and 
the reciprocating knife forming the space, the lap and space togeth 
forming one plait. 


10m. Pumps, W. Blackwell.—Dated 14th May, 1878.—(Not proceeded with.) 


. ordi windbore (at the eye of a pipe) is made to communicate 
by a valve or clack-piece with an L-bend pipe, with which again two 
parallel mdicular pi are connected, one the working pi 
which the plunger or piston works, which opens direct into the ie 
and the other the column or water pipe, the connection with which is by 
means of a second valve or clack-piece. 


1922. Metatiic Bepsteaps, 8. G. Bott.—Dated 14th May, 1878.—(Not pro- 
ceeded with.) 2d 


This consists in employing hollow tubes for the side and end rails. The 
studs which hold the metallic laths in position are allowed to slide within 
the hollow of the tubular side and end rails until they fall into their 
ard por ~~ which are denoted by small notches or slots cut in the 

ul 
1923. iemmeer FoR STRarntnc aFpD Roiiwe Paper, &., H. J. 
“h) 14th May, 1878.(A communication.)—{ Not 
wii 

This consists in po cette st See ot mer ennan aie 
mounted on aS ‘ide levers, t t for 

mparting friction to fhe 





Beaten 














4 with 
compression rollers ; also ‘a movable compres- 





The buttons are formed with an oblique channel in the upper face of 
the button, and in the bottom two or more stitching holes are drilled. 
1925. Tixes ror Roors or WALLS, H. B. Aspinall.—Dated 14th May, 1878. 

4d. 


On the under side of the tile hooks are formed to clip the wood laths. 
1926. Yarns, J. Clapham. —Dated 14th May, 1878. 6d. 

The yarn consists of an inner thread with a number of eross twists of 
yarn round the exterior of the inner thread, thus increasing the thickness 
of the yarn. 

1927. Evecrric Apparatus, P. Jensen.—Dated 14th May, 1878.—(A com- 
munication.) 6d. 

A bar or bundle of small central bars are employed, which carry a 
certain number of coils of conducting wire on the whole of its length, 
with the exception of = small space towards the top, and another space 
also at the base. Placed longitudinally close to each other is a first series 
of small sticks or rods, which touch each other and also the first coil ; 
the conducting wire is wound on this first series of sticks or rods, an 
so on to an undetermined number of series of sticks or rods, as well as 
of rows of intermediate conducting wires placed spirally around each 
series of sticks or rods, commencing with the central sticks or rods, or to 
an undetermined number ; this conducting wire remains always without 
being jointed to the exterior of the bobbin ; this is done by means of a 
passage between two rods of each series. 

1928. Macuives ror CrusHinc Bonrs, &c., T. Archer, jun.—Dated lth 
May, 1878. 64d. 

This machine consists of a revolving roller and a squeezer, to which a 
crank motion is eee applied at the top (by means of an excentric), 
in such a manner as to give to the squeezer a downward motion, and, at 
the same time, a forward motion, thovehy clawing and breaking the bones 
in its downward motion as they pass down in the space between the 
roller and squeezer, and are carried round by the suming of the roller. 
The surfaces of the roller and the squeezer are serrated. 

1929. Borrie Storrers, W. R. Lake.—Dated 14th May, 1878.{A com- 
munication. 

A conical elastic stopper is secured to a cap hin to a lever, which 
pivots on a rod secured round the neck of the bot By the excentric 
motion of the lever the stopper is forced into the neu of the bottle or 
withdrawn therefrom. 

1930. Raitway Burrers, G. Turton.—Dated 14th May, 1878. 6d. 

This relates to improvements on t No. 1091, dated 28th March, 
1874, and consists of fo: the buffer head with a ‘plunger, to which a 
collar is secured, so that should the plunger be broken it can be easily 

by taking off the collar and applying it to a new plunger. 
set. ManuFacture or Paper, J. H. Annandale.—Dated 14th May, 1878. 


me ‘wy 
ae panties 
afte: 


r PS ay ” roller is abolished and the lower roller forms a 
roll. The pulp is fed on the endless wire roll, and 
oa e first vacuum box under the “ dandy” roller, and 
~ word over the vacuum boxes, ~ ge ae on to an endless web, under 
which vacuum boxes are placed. per then passes between one set 
of press rolls, round beth of which W5 Sek, and in its semi-dry state 
passes to the "drying cylinders. 
1932. Gatvanic Batrertes anp Ececrricat Apparatus, IV. Scantlebury. 
—Dated 14th May, 1878 —(Not proceeded with.) 2d. 

The carbon plates of fluid batteries are perforated so as to cause the 
exciting fluid to circulate. Instead of mounting induction coils upon a 
base board, the edge of the condenser is ati ed to the coil so as to 
occupy very little space. 

1933. Horse anv Carrie Foons, 4. M. Clark.—Dated 14th May, 1878.— 
(A communication.) 4d. 

ia the > composition of these cakes nutritive matters, rich in nitrogen, 

d with matters of a cooling and emollient nature. The 
dients of 10 different cakes are given, the first consisting of 25 kilo- 
oer tte a tte ot 
es of lucus' 8, 13 es e, 5 mes 0! 

Seecl als Uhgsesonel oak novia 
1934, Vatves ror Steam Enoines, A. M. Clark.—Dated 14th May, 1878. 

A communication.) 1s. 6d. 

This relates to Segvestenants on patent No. 2972, dated 15th November, 
1875, and ‘ists in the with rotary ‘slide valves of a com- 
pensator attached to and revolving with the valve, and in contact with a 
seat on the valve chest cover. The pressure of the steam on the inner 
surface of the compensator may thus be made to balance that on the 
back of the valve to any required extent. A 5 oan wu a movable 
cover of the valve chest, the stress of the spring pable of regula- 
tion, in order to obtain any d pressure of the me bn on its seat. 
1937. Coatinc TeLecraru Wires, W. Abbott.—Dated 15th May, 1878.— 

(Not proceeded with.) 2d. 
The wire coated with any material is covered with 
oN eee See rae oe ted with the residuum 
on of ozokerite as descri in patent No. 1087, dated 
the 1 17th March, 1877. 
1939. Trave.irnc Ruas, 0. Pike and M. Frank. ~ as 15th May, 1878. 
—{A communication.)—({ Not proceeded with.) 2d. 

Spun threads formed from waste silk are woven into a coarse thick 
fabric and a long pile raised on both surfaces by teasing or carding. 
1940. Stream Generators, G. Plant. —Dated 15th May, 1878. 6d. 

The broad flue of a ‘‘Galloway” furnace is divided into sections, each 
containing a ring, thant may, eal i length the width the 


diameter as the furnace ing “pach section iz Ady with ” Galloway” 
tubes. In sectional boilers, each section consists of a row of two or more 














1941. Tvveres ror Sirus’ Fires, A. Westwood.—Dated 15th May, 1878. 
6d. 


The tuyere consists of an upright cylinder with a nearly hi 
ead, against which the central hottest of the rests. The 
cylinder is hollow, and has a diaphragm ha nearly the form of a tube 

placed concentrically in the cylinder. The delivery 

Ee? ons ae ee ae Coes See very jet. The air is 

troduced at the side of the tuyere, and strikes against diaphragm, 
which has a projecting edge, by which the blast te divided, and 

a diaphragm meets at its open side where it enters the delivery 

pe. 


1942. ManvractuRE Ag Yarns ror Weavina, &c., J. Clapham.—Dated 


15th May, va 

This the ay ion of a hollow dle or idles, bh 
which any ae oy of rLweey or untwisted tod Geode _—. whe g ~ 
oe meg receiving thereon any number of ‘avende or cross twists 
of same. 


1943. Manoracrure or Siticate Corron Cora on Martina, &., W. 
Brown, jun.—Dated 15th May, 1878. 6c’. 

The cloth is made in bands in a loom, the ireast beam of which has a 
space cut away in the centre, through which the cloth is passed, — 
of ever the beam, thus preventing the weaver pressing agai 
it. In front of this opening is a rounded piece of wood on the side nae 
the reed, and on its right-hand side is a toothed lever, which drops down 
on the cloth and is fastened on left side, a relieving the cloth from all 
strain of the yarn in 9s and bee of it being wound up slackly 
round the cloth beam. A catch is placed on the right side of loom to 
fasten back the sleighs when placing the cotton in position. On the 
upper ball of sleighs two arms are placed, which work up and down on a 
ratchet. At the ends of the arms are openings, through which an iron 
rod can be by the weaver to raise up the top yarn in front of reed 
when wea cotton cloth with a back ot hemp. Instead of a shuttle 
the cotton is put in by using a box with a movable bottom. 
ty Rewer = = ot genet gy Fy Iron Ore, &c., G. Forsyth and EB. 

878. 

The wee ny is fitted od wk’ two pistons and rod forged in one piece, and 
has covers at each end, through the front one of which the piston rod 
projects and is there made square, the end bored to receive = 
tool. The back cover has the feeding screw attached to it, and 
both screw and cover the steam or —— air is conveyed to t - 
steam The slide valves are e to move over the parts by a 
lever en g on to the valves, and actuated by contact with a cam 
piece formed on one side of the piston rod between the pistons. The 
cylinder is made to work through a tube formed with a -plate and 
lugs for stay bars for connecting with a cross-head fitted with a nut, 
fitting on the outer end of screw for the feed. 


1945. Comss or Compinc Macuines, EB. G. Brewer.—Dated 15th May, 1878. 
—(A communication. )—{Not proceeded with,) 2d. 

we vant Limam ened 2 and has a plate or comb in sheet 

steel in between the two half rings, to which it is attached by a 

bolt and nut, thus securing the whole firmly together, at the same tim2 

affording great facility for changing it when necessary. 


ae Screw-cuTrinG MacuHinery, H. B. Russell.—Dated 15th May, 1878. 
The blank is held in the jaws of the omy with a severe , by 
means of two levers mounted in the die head upon Kad es 
king in recesses. 
common hinge pivot in a 
ment is given by any suitable 
the levers upon the head of the Sian. 





=e & Burnps, W. Shireley.—Dated 15th May, 1878.—(Not proceeded 


) 
Between the sides of a metal case is a jaw hung ona yioet at 
its upper end, the jaw being prolonged downwards below case in the 
form of a pair of arms with a cross pin between them. The 
serrated on the surface opposite the inclined bottom of the case, 
which and the jaw the blind cords pass _—_ guide pulleys, onk 4 ‘ae 
between the arms of the jaw and over the piu between them, so that by 
by thes, the cord towards or away from the blind, it is gripped or released 
y the jaw. 
1948.  Serepeee, A. M. Clark.—Dated 15th May, 1878,—(A communica- 
Not proceeded with.) 41 
so shaped that it cannot woe pa cal 


- Se 





The bx boat , and is ps 
with a-cover which can be readil 
the boat. Propellers are hen = | which can 3 held locked -~S calle 
are being used. 


1949. Boar Lowerino Apparatus, A. M. Clark.—Dated 15th May, 1878. 
Be oh pcre -)—(Not proceeded with.) 2d. 

The boat is ommperted in a frame pendent from pivots at the w end 
of long bars, which are pivotted at their lower ends to the ie of the 
suip above the water mark. The bars are lowered and raised by a wind- 
lass and ropes passing over pulleys in vertical posts fixed to and extend- 
ing above t 


e bulwarks, 
1950. Srinnina, &c., W. Stannard.—Dated 15th 4 1878. 6d. 

This consists of any number of bobbins arranged in sets of two or more 
for spinning. For silk sets of three bobbins are employed, each bobbin 
being driven by a band as usual, but the band round the wharves of 
three spindles; to each wharf is fixed a P pe ge into acentre | 
wheel fixed to an ware axle. At the top of ant axl is a pinion 
gearing into a centre wheel loose on the top of the u t axle. 

1954. Cioa Irons, K. Proctor and B. Taylor.—Dated 15th May, 1878.— 
(Not proceeded wit. 2d, 

The trons are made with ears or lugs projecting upwards d through 
ah edhe os oem att ee thb soles of the clogs. 
1955. Diat Siourive ScaLe ror Rirves, H. P. Miller.—Dated 15th May, 

1878. . 
A dial with divisions is attached to the end of a — and moves under 


an index point. The screw passes through a sli ae seaming seen Ss 
uprights, so that by turning the dial the slide is raised or depressed 
according to the way the is turn 


1959. CompensaTorR Pega Workino Ranwar Sionats, P. Ayers.—Dated 
15th May, 1878. 
The The signal! box F.- of the leading-off wire is provided with 
chain which over a star wheel, the pins of which take 
links of the n, and as the wire expands or contracts by 
temperature the et will be caused to revolve. The end of 
over a guide pulley mounted on a stud in a lever free to 
ts fulcrum, and a weight being suspended from the end 
latter is always kept taut. ‘ihe star wheel is mounted in 
the lower end of a pair of vertical bars connected at their 
a rod to the end of the horizontal arm of the hand lever, so 
latter is pulled over it will lift up the vertical bars and 
star wheel. In the sides of the star wheel are a number of 
in a circle, and on the oe we yh y bag be of the vertical bars is a 


it 
afebefe 


i 


: 
eee 


i 


i 
Af 


2 
5 


beng ee prea — bars oe is is over va the one eg 2 
u tween the stu a e oor w and preven latter 
: forward, and thus lift the distance 


rotating, so as to pull the 
signal. 


1960. Macaztne ATTACHMENT FOR BREECH-LOADING og -anMs, A, M. 
Clarke. —— 15th May, 1878,—{A communication.) 6d. 
This in the with a breech-loading firearm of a 
evolving cartridge zine attach t, cont din a case attached to 
rthe breech of the gun at one side. 
1962. Reversiste Currs, J. J. Macky.—Dated 14th ay, 1878. 4d. 
This consists in attaching the sleeve to the side of the cuff by 
it across the cuffs between the ends, so that the cuff may be turned on 
the sleeve as on a hinge. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHI ete 


WOLVERHAMPTON, AND 
OTHER DISTROS. 


(From our own Correspondent.) 
THE mills and forges ny here and Ay = Partial Bean 
~~ 5 one peen Sake chee, Se iy gt 
others y —_ nesday. In - case ar. 
ductive power been ae out. The bulk of the specifications, 
which the mills are running, were in hand before the holidays 
the week has brought only a slight addition. The new days 


relates mostly to best bars and best sheets, and a few all 
urgently needed. Orders which will bear kee are over 
es ter the quarterly meetings of next week. ion of much 


significance as to the quotations fo some ia iron fan these 


meetings was heey esterday by Messrs. W. eco! thet Co., 
of the Saas ronvwork ipton, who red o. 

by 10s. per ton. or hele re uotations are : 

£8 10s.; best boiler plates, £9; best best, or double = _ 


Hitherto the ‘ety of this firm have been mostly those 
acknowledged “best” kouses. To what extent this lead will be 
followed is a It will be impossible for some firms to 
wholly resist its influence, the more so as Messrs. Millington 
explain that they are enabled to make the reduction because of 
— concessions in the prices of the raw materials which they 


however, to-day in i and yesterday in 
Ali, borer 1 all-mine a Sa were my! firm in 


ice. The firms who have tem eer 
eclared that they should hold th oka or 9 for a a ae to 
some portions of their stocks, for a good profit. But Derbyshire, 


Yorkshire, and Lonedine ee for 
ered to-day 


powerful 
pin, ve they na much off 


the Staffordshire raw iron; 
and yesterday. Scarcely anything could, however, be done. 


Consumers declared that they must first see the quarterly meet- 
ings over. 

The apparent certainty of the re-imposition in Germany of a 
heavy duty upon impo foreign iron in any shape was much 

discussed in Birmingham to-day and in Wolverhampton yester- 
day. It was not, however, pers May 2 that this district will be 
largely disadvantaged, since the extensive German preparations 
for meeting the iron uirements of the empire have S teeveliied 
the late alteration in — favour exercising any very per- 
ceptible influence in our behalf, 

The members of the Shropshire i iron trade have resolved that 
from the Ist of January, iron, iron stone, and other 
artic | bought ct by weight shall be b be bought and sold by 
the ton o avoirdupois only, an existing 
mere or contract prices be revised and adjusted to the 

ton. 

eo ‘As to the ironworkers the matter is being somewhat Stafford. 
adjusted. Pending the official decision of the — Staff 
shire Wages the men are resuming —— arrangement 
that one-fifteenth shall be deducted from ir pay notes. on an 
initial undertaking of this sort was entered into on Tuesday 
between Mr. Smith-Casson, the manager for the Ea:l of Dudley 
at the Round Oak Ironworks, and his people, who were assi 

in the conference by the operative secre of the wages board. 

Some slight inconvenience in the weighing of iron both raw 
and wrought, will arise out of the uirements of Be new 
Weights and Measures Act. It is not at the p 
to use full cwt. weights. In og: god for on popes than 
customary accuracy in the weig of iron, some ironmasters 
have been ordering new cwt. weights of ui lb. But it is illegal 
to use such a weight, and the inspector points out that he shall 
stamp only the stan weights poser ne Fd hy Schedule 2 of the 
Act, viz., 561b., 281b., 141b., 7Ib., 4lb., 2]b. os. 40z., 202., 
and 1oz. The ironmasters do not mgd see why the ¢ regulations 
should exist, bapa as there is no escape from it they will take the 

uisite steps _— observe the law. 
tion of Belgium, of 


lain of the com 
on aored re may 


the United 
"the nine 
Eighte 





the men touching hours of wor! 
stances they aver will necessitate the pn Rory 
house eqwtamn Sf work fe t0 be found for the hands. 
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months ago one firm was in much part successful in the time 
requirements which they laid before their operatives. By the 
course which may be determined upon at the meeting in London, 
on Tuesday next, the employers in this district will be regulated. 

On Wednesday in Waelvashaupicn the South Staffordshire 
Mines Drainage Commissioners had before them a further report 
of the arbitrators touching the proposed purchase for £8000 of 
the “‘ Hercules” pumping engine of the Earl of Dudley, which 
is nece to the effectual drainage of the mines in the Tipton 
district. The arbitrators withdrew their former prohibition to 
purchase ; but stated that it was evident that the engine was of 
an inferior class, and costly in its consumption of fuel. The 
chairman of the commissioners defended the capabilities and con- 
dition of the machinery, and the purchasé will now be made. At 
the same meeting payments amounting to £2919 on general 
drainage, and £7834 on mines drainage accounts were ordered, 
A united drainage scheme for the Brierley Hill Union is under 
consideration. 

The nickel market is no exception to the rule of declining prices 
which for some time past has distinguished most of the metal 
industries. ‘The new year opens with best Sosy refined grain 
nickel at 3s. per lb.; inferior qualities are as low as 2s. 6d., and 
square nickel is 2s. 10d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is no business doing in the iron trade of this district this 
week, as most of the works are closed for the holidays and stock- 
taking, and will not re-open until after the first week in the new 

ear, the holidays in some cases extending over a fortnight. 
ere have consequently been no orders of any importance going 
out, nor have there been many inquiries in the market. er- 
chants and dealers, however, are offering freely for delivery over 
the whole of next year at present prices, but consumers have so 
little work in hand, and many of them are overstocked with the 
iron they have already bought, that forward orders are very 
difficult to secure, however tempting the price, and speculative 
transactions are checked by the want of confidence in the future. 
There have been no sales to test what prices really are, and 
nominally they remain without alteration from last week, Lan- 
cashire pig iron delivered into the Manchester market being still 
quoted at 49s, per ton for No. 3 foundry, and 48s. for No. 4 forge, 
less 24, but there are signs of weakness in some of the outside 
brands, and if there were buyers, purchases could be made at very 
low figures, good Middlesbrough brands of foundry iron being 
dae take at less than 44s. per ton net cash, delivered equal 
to Manchester. For manufactured iron delivered into the Man- 
chester district, quotations remain at about £6 per ton for North 
Staffordshire, and 2s. 6d. to 5s. per ton less for Lancashire bars. 

In the coal trade the Pabok y is chiefly confined to house-fire 
classes of fuel, for which, in some cases, slightly higher prices are 
being asked, and with the break up of the frost the deliveries 
from the collieries are becoming more regular. For other classes 
of fuel there is still but a very small inquiry, the stoppage of the 
ironworks and the extreme depression in the cotton trade throw- 
ing large quantities of the inferior classes of fuel upon the 
market, and bu and slack are pushed at very low figures. 
The average quoted prices at the pit mouth are about as under: 
Best coal, 9s. to 10s.; seconds, 7s. to &s.; common house coal, 
63. to 6s. 6d.; forge coal, 5s. to 5s. 6d.; burgy, 4s. to 4s. 6d.; and 
slack, 2s. to 3s, per ton. 

The iron trade of North Lancashire and Cumberland enters on 
the new year in a much less satisfactory position than in the 
beginning of 1878. Makers are doing little or no new business, 
os upens are either well bought forward or they are awaiting the 
result of the quarterly meetings in the iron trade before placing 
what orders they may have at command. Steel makers are short 
of orders. Iron ore is in quiet request. Coal sells in limited 
quantities; coke finds a poor fore «. The shipping trade is 
without life, and a more than usually long holiday has been taken 
by the representative works throughout the district. 

The Barrow Shipbuil ling Company launched from their yard 
on Tuesday a 3700-ton screw steamer built by them for the Red 
Star Line, and intended to trade in the mail service between 
Antwerp and Philadelphia. She is 400ft. in length, and 40ft. 
beam, and 30ft. Gin. depth of hold. She was named Belginland, 
and a sister ship for the same company is in progress of construc- 
tion, and is expected to be launched in March next. She will be 
fitted up for sixty first-class, sixty second-class, and a large 
number of steerage passengers. Her engines are of the latest 
type, and are of 500 nominal horse-power. 

Mie Workington Hematite Iron Cenesey has sold the whole 
of its stock of iron to Mr. Ledger, of Keswick. The closing of 
the lead mines of Mr. Beaumont in Allendale, Cumberland, has 
resulted in great distress, as several thousands of workmen are 
now out of employment in this neighbourhood. 

The rivetters at the Whitehaven shipbuilding yards have 
resumed work at a reduction of 5 per cent., after a brief strike 
against this proposal. 

A revision has been made in the railway freights from the east 
to the west coast, which will prove of great benefit to manufac- 
turers. The North-Eastern, Solway and Maryport, and Carlisle 
Railway Companies have agreed to a reduction of 124 per cent. on 
the carriage of coke, while for some time past cheaper rates for 
the carriage of iron ore have existed on the Solway Railway, and 
the North British and Caledonian companies are expected to follow 
the example. 

The Maryport Hematite Company has been experimenting 
during the past seven or eight weeks in using uncoked coal in the 
blast furnace, and satisfactory results have been obtained. 
this could be generally adopted there would be a great cheapening 
in the cost of producing iron. 

A large number of skilled and unskilled workmen are out of 
employ throughout the district of North Lancashire, but various 
agencies have been established to afford relief to the distressed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TueEséE are holiday times, and there will be no general resump- 
tion of work till next week. There is, therefore, very little to 
report in trade matters at present. 

As I anticipated last week, the deputation from the colliers 
met the South Yorkshire and North Derbyshire Coalowners’ 
Association on the 27th to try and arrange matters to prevent a 
strike. In that meeting great interest was felt all over this 
district, as upon its result depended whether there would be 
another disastrous strike extending over the whole of the South 
Yorkshire and North Derbyshire coal-field, and probably as far 
as the West Riding. The number of men affected was not less 
than from 80,000 to 100,000. ‘ 

The demand of the employers was for a reduction of 124 per 
cent. on steam fuel and 74 per cent. on house coal. The 
result of the interview was that the question was adjourned till 
the 9th January, the representatives of the men undertaking in 
the meantime to call a meeting in their interest to consider the 
whole matter. This deliberation will be in the form of a council 
m of the South Yorkshire Miners’ Union. The general 
opinion is that the men will determinedly resist any pel oe sag 
and if in that case the employers persist in enforcing their 
demands a strike is inevitable. swers have already been 
received from a number of lodges, stating the determination of 
the men to resist to the utmost. A signi t fact at the coal- 


owners’ meeting was the presence of non-associated coal pro- 
etors. In previous disputes with the men the association have 

ad the battle to fight, and its members have complained that the 
e association have come in at the end and 


owners not in 





non 





reaped the fruits of a victory they had no hand in securing. A 
union of iated and n iated coalowners is an indica- 
tion that the reduction is to be insisted upon. The South York- 
shire coalowners, on the other hand, are seeking to ally them- 
selves to those of the West Riding, that they may also be in a 
stronger position for the impending struggle. 

The contention of the employers is that the yacionged depres- 
sion of trade, and the reductions that have taken place in the 
wages of miners in South Wales and the North of England, 
render the proposed reductions imperative. To this the men 
reply that the wages paid in Northumberland cause the Northum- 
brian colliers to be in a better position than those in this district. 
The reduction which took place a month ago in the Northumber- 
land district was stated to be 10 per cent., but the men agreed to 
work half-an-hour per day longer, which meant 6} hours instead 
of 5} hours. That was considered in the reduction, and conse- 
+ and the actual drop in the wages earned was only about 

per cent.. The colliers’ representatives also urged that the 
orthumberland men had their houses and fire coal, and in some 
cases for 6d. a week a doctor was found for them. The question 
of arbitration was mooted, but no resolution arrived at, and the 
whole matter stands adjourned till the 9th of January, when it 
is to be hoped an arrangement will be effected, as the addition of 
some 80,000 to those already out of employment would be a 
dreadful business. 

At a meeting of the Relief Committee the other day it was 
stated that the worst month of the year, it was thought, had 
been tided over, and the various chairmen reported that. in their 
districts there was no reason to believe that the suffering was 
on the increase. At a su uent meeting, held at the Central 
Depot, West-street, I heard Mr. Mark Firth—than whom there 
is not a more excellent authority in Sheffield—express his con- 
fidence that in the spring we should have an improvement in 
trade, and an end of any necessity for charitable measures to 
relieve district workmen. It is only fair to say that I meet with 
other manufacturers who have no such sanguine expectations. 
One of them said he had been making for stock for over a month, 
and he could not go on any longer, and would have to let his men 
seek relief from the charitable organisations of their districts. 

The Sheffield artisan reporters recently passed a resolution, 
thanking Sir P. Cunliffe Owen for his kindness towards them at 
the Paris Exhibition. The resolution was forwarded by their 
chairman, Mr. John Wilson, who, in an accompanying letter, 
said : “I retained a lively sense of your kindness to the English 
artisans at Vienna in 1873. In the name of myself and colleagues, 
I congratulate you on the distinguished honour conferred upon 
you by the sovereign of these realms. Jew men have more richly 
deserved the distinction, and none, I am sure, will more worthily 
sustain the dignity of the title.” In his reply, Sir P. Cunliffe 
Owen says: “It has afforded me great pleasure to find that the 
efforts made to secure the best possible advantages for their ”— 
the artisan reporters’—visits to the Exhibition have been so fully 
appreciated. I can only add, that at Vienna, as in Paris. it was 
a source of great pleasure to avail myself of the opportunities 
afforded to me to bring myself more in connection with the 
artisans.” 

The thaw which set in on Christmas-day still continues, and 
there is now anend of the trade in skates. 

In the general cutlery and other branches there is nothing to 
report, as most of the establishments are closed for the holidays. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was very little business transacted at the Cleveland iron 
market on Tuesday. The attendance was small, owing to the 
holidays, and everybody seemed inclined to rest quiet until the 
quarterly meeting of the North of England iron trade, which will 
be held on Tuesday next. In the few transactions which were 
recorded, however, a firmer tone was manifested than has been 
evident during the past few weeks. Makers’ quotations remain 
as previously given, but very little desire is evinced to book for- 
ward orders at the present rates. There is a belief, founded 
perhaps on hope, but also on reliable data, that the year 
1879 will witness an improvement in the iron trade of Cleve- 


land. Better prices are all that can be desired in order 
to materially improve the condition of the district. The 
output of iron has been nearly double in the space 


of ten years, and although the year 1878 shows a trifling decrease 
as compared with the previous year, it is larger than at any time 
during the period extending from 1871 to 1874, when prosperity 
and wealth poured in on the district. Already there are signs of 
a revival of confidence, and although the speculative spirit would 
be more quickly restored should political affairs immediately 
assume a settled state, it is believed in many quarters that under 
any ordinary circumstances the days of depression are numbered. 
The Cleveland district is so extremely oal situated as a centre 
for the iron and steel industries that there is absolutely no fear 
for its future. The only precaution required is to lessen as much 
as — the effects of the present depression. 

he quarterly return of Mr. Waterhouse, the accountant to 
the Board of Arbitration, for the manufactured iron trade of the 
North of England, has been received. It shows that for the 
quarter ended the 30th November, 1878, the sales were about 4000 





tons in excess of those recorded in the previous quarter. The 
following is the tabulated statement :— 
Description. Weight invoiced Percentage of total. Average net 
Tons cwt. qrs. lbs. price per ton 
£s. 4. 
Rails 2176 18 +1 26 2°03 5 2 1°46 
Plates 63,395 4 2 6 597 6 2 6°45 
Bars 18,082 19 3 1 1€°35 518 864 
Angles 23,658 13 0 24 22°05 5 9 774 
Total 107,213 11 0 1 100°00 518 7°65 


Last quarter the average net selling price was £6 0s. 5d. per 
ton. It is thus apparent that there is nearly 2s. decrease. The 
largest fall is in iron rails, the production of which has also 
declined about 60 per cent. Plates, bars, and angles all show an 
increase, the increase *n plates being some 6000 tons. It should 
be mentioned, however, +hat a part of the decrease in the average 
selling price is due to the withdrawal of two or three 
firms from the Boara of Arbitration. These firms produce 
a higher than ordinary class of iron, and consequently, but 
for their withdrawal, the average selling price would have 
been about the same as during the previous quarter. Altogether 
the increase in the production of manufactured iron during 1878 
has been much more than I anticipated when writing last week 
before tle figures were definitely made up. It amounts to about 
50,000 tons, and all this notwithstanding the fact that many 
works are laid off and others are only partially lighted up. It is 
sufficient to show that in a manufactu iron trade, as well as 
in the production of pig iron, the capacities of the Cleveland 
district are growing enormously amid all the commercial darkness 
which has recently existed. 

The award of the arbitrators on the proposed reduction in the 
wages of ironworkers is expected daily, but at the time I 
despatched this letter has not been received. In the meantime, 

essrs. Bolekow, Vaughan, and Co., who left the board of 
arbitration about six months ago, have offered to reopen one of 
their plate mills at Witton Park, on condition that the men 
would accede to a reduction of 5 per cent. The men have refused 
to — this reduction, and consequently the mill is not opened. 
The subject is a very delicate one, because while the operatives 
are, perhaps, scarcely justified in refusing ‘work at a time when 
they are unable to suppers themselves, it is still open to doubt 
whether a reduction ought to have been asked for while the result 
of the arbitration on the general wages question was in abeyance. 
However much the organisations of men may interfere with the 
proper carrying out of commercial affairs, at a juncture like the 


as from 5 to 10 per cent. 





present it should not be forgotten that these organisations are in 
existence, and that more can be achieved by a little yielding than 
by a direct resistance. 

Messrs. Raylton, Dixon, and Co., of the Cleveland Iron Ship- 
building Yard, announce that a section of their men having 
refused to accept a reduction of 5 per cent. on their wages, they 
have determined to close their yard. The other shipbuildin 
yards on the Tees and at Hartlepcol are well employed, althoug 
it is stated that the cow and rivetters in the Hartlepool and 
Stockton yards will shortly be asked to submit to a reduction 


he coal trade is very quiet just now. The return of open 
weather has lessened the demand for household qualities, and 
there does not 1 to be much chance of improvement in 
manufacturing coal. Messrs. Bolckow. Vaughan, and Co. have 
announced their intention to close the Woodfield Colliery, a brick- 
works belonging to them at Crook. A reduction of 10 per cent. 
in wages has n accepted by the miners at several of the 
collieries in Durham. 

Engineers and bridge builders are moderately well engaged. 
The men at the engine works ot Messrs. Hopkins, Gilkes and 
Co., who are not in the Union, have received notice of a reduction. 
The employers expect that it will be quietly acceded to. 

he e ironstone mines, which have been closed for 
some time, are now again By aos 

The new Me ye and Measures Act came into operation on 
the 1st inst. It will not affect quotations for iron, but will 
influence wages, as workmen are now paid on what is called the 
longton. The imperial ton of 22401b. is less, and consequently 
wages are to be adjusted. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a fair business doing in the warrant market on 
Friday last at 43s. 44d. to 63s. 3d. cash, On Monday the market 
was very steady, business being done in the forenoon at 43s. 6d. 
to 43s. 7d. cash, while sales were effected in the afternoon at 
43s. 6d. to 43s. 5d. cash on Wednesday, 43s. 44d. cash on 
Thursday, and 43s. 4d. on Friday. The market was very steady 
on Tuesday forenoon, with sales at 43s. 5d. to 43s. 3d. cash, and 
43s. 2d. one month fixed, closing buyers at 43s. 2d. cash and 
43s. 1d. one month fixed. There was no market in the afternoon, 
nor on the following day, on account of the new year holidays. 

At most of the malleable ironworks, as well as at the various 
manufacturing establishments generally in this district, operations 
will be suspended for at least a week, while, in some cases, 
double that time will be allowed to pass before the works are 
re-opened. 

There was a fair export of manufactured iron from the Clyde 
during the past week. : 

As a result of the recent severe weather a better demand pre- 
vails for coals for domestic purposes, as well as for export. 

During the past year there were 248 vessels of an aggregate 
tonnage of 214,750 launched on the Clyde, as compared with 287 
vessels of a total tonnage of 176,079 in 1877. There are, however, 
only 71 vessels of 97,260 tons now in the stocks, against 127 of 
about 133,551 at the same date last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. 

THE six months’ notice for the termination of the sliding 
scale arrangement began this week, and at no time has the coal 
trade looked in a more critical condition. Inquiries are 
numerous, and prices stiffening; but even these things are not 
regarded as modifying the state of things; for what with new 
coitiesien beginning to turn out four-feet coal, and an increase of 
competition, the Tittle spurt of the mid-winter will soon be 
neutralised. In Cardiff, this week, there is anything but a satis- 
factory feeling at the docks. 

It is tolerably well known that the West of England Bank 
did good service to some of the largest coalowners, and names 
are freely mentioned of some who were allowed to overdraw very 
liberally. I am afraid that if any pressure is brought to bear in 
realising, some trade calamities are certain. 

It isa known fact that coalowners have been losing on every 
ton of coal sold; it is also an equally well-known fact, amongst 
the initiated at the docks, that some shippers are sending coal 
away at a price, which, taking freight and tolls into considera- 
tion, entails a positive loss on their transactions. The issue of 
this, unless counteracted by improved contracts, can be easily 
understood. 

Coalowners have been relying upon a resuscitation of the iron 
trade, by which means some of the inferior coals might be worked 
off ; but the prospects of a revival are by no means encouraging, 
and at the steel works only the best cokes are bought. Dowlais 
had a contract with Liwnypia lately for 1000 tons; Tangye 
buys an excellent coke off Cory Brothers from their colliery at 
Tondu, and in fact a cheap coke is out of the market, iron- 
masters knowing that the best is also the cheapest. ‘The cokes of 
the Rhondda Valley and that of Dinas Main command the best 
prices at present. 

Ihave good authority for stating that the year’s total of coal 
sent away from Cardiff, foreign and home, will be larger than 
las ever been known. The total is not quite completed, but will 
be given, I hope, in my next. When that total is seen, and it is 
known that the mass, nine-tenths I should say, is com d of 
the best four-feet, the fears of the Welsh coalowners that their 
finest coals are being given away will be appreciated. 

The total exports from all Wales last week were slightly over 
100,000 tons. Cardiff alone sent over 80,000 tons, so it will be 
seen that trade has not been brisk either at Swansea or Newport, 
Mon. 

The iron and steel trade is still dull, and it will be only by a 
reduction of wages and lessened expenditure that the works 
generally will be enabled to carry on. Even Dowlais, which has 
stood so well, had a week’s holiday. The Pentyrch Works have 
a notice out of cessation of contract. A reduction of 5 per cent. 
is, I hear, contemplated. Sirhowy furnaces have been blown 
out. This is another incident of the depressed times. These 
furnaces have been going with but little intermission for eighty 
years. The number of men thrown out of employment amounts 
to nearly 30). 

One of the oldest collieries in Monmouthshire, the Gwladys, 
the property of Messrs. Beddoe, has been stopped, having been 
literally worked out. 

One satisfactory incident has occurred in the Forest of Dean. 
At a meeting of house coalowners a resolution was made to 
advance the wages by 5 per cent. 

The tin-plate makers are — prices better, but not sufficiently 
so to meet the wishes of manufacturers. 

A petition has been presented by the West of England Bank 
for winding up the Pentyrch Works. It will be heard on 


J. roy 17th. : 

The Ebbw Vale Company have been expending £700 weekly 
in clearing Abercarne Colliery, and this ruinous outlay has so far 
been unsuccessful. 

Pontymister Tin-plate Works, if not sold by the 14th January, 
will go under the hammer. 








TELEGRAPHY IN JAPpAN.—Mr. E. Gilbert, who for upwards of 
the past four years has had charge of the Government Telegraph 
Department as superintendent-in-chief, but whose engagement is 
about to terminate, has been entertained by the Acting Minister of 
Public Works, Yamao Yozo, at a banquet at Shiba Palace. Ito 
Hirobumi, the Minister for the Home Department, and about 
thirty other gentlemen were present.—Japan Daily Hevald. 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 


terms for special contracts. 


It is obviously impossible to specify these 


cases and terms, or to give more than the market quotations and makers 


prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 
Scortaxnp— £s. d. £5. 
G.m.b.—No. 1.. .. .. 2 3 6{ Glengarnock—No.1 .. 2 7 
ON ees tS No. 3-.. 2 4 
Gartsherrie—No. 1 - 210 ©} Eglinton—No.1 .. .. 2 4 
No. 3 — ee Me. Be »- 3.8 
Coltmess—No. 1 .. .. 211 0] Dalmellington—No.1.. 2 4 
is 266 No.3... 2 8 
Summerlee—No. 1 28 6 At Ardrossan. 
No. 3 23 6 
Langioan—No. 1 212 0} Carron—No.1.. .. .. 8 0 
No. 3 . 260 MA Bsc 5.7%. BW 
= % , 250 ., Specially selected -. 3 5 
No. 3 . 240 rangemouth 
eS Rs 240 vas on 
Yo. 3. - 230 
Chapethall—No.1.. -. 2 4 ¢| Shotte-Nol.. .. .. 211 
Yo. 8.. .. 0 0 0 Pst 
Clyde—No.1.. . - 250 ° 
. 3 23 0 
The above at im, CLEVELAND—Prices at works— 
deliverable alongside. Th = s0 a a6 we 
BE Bice ce co co ce 8 8 
SomrNegi) 330) ROSS SS re 
0. 4, foun oe oe 
At Broomielaw: No. 4, forge noi at MO 
Calder—No. 1 210 0 Mottled ee = ae 
No. 3 . 240 Nas” is se 116 
At Port Dundas. Thornaby, No. 3 « 8B 





MoyMovUTHSHIRE—Tredegar No. 3 tin- 
— 23 44-4 cent. 


count. 


oe 3 foundry pig iron, 50s. 0d. do. 
£s.da. £58.4. 
Wates—No. 2, f.0.b., Newport .. 27 6t00 0 0 
Forge, at works . 2 5 0t0 210 0 

40s. per ton for rail quality. 
Common pig, at works. 20 0t0.0 0 0 
DeErBYshIRE—No. 1, at Sheffield - 24 0t02 7 0 
No. 3 - 2 0 O0t02 5 0 
LancasHireE, delivered in “Manchester—No. 3 29 0ted 0 0 
20 50 No.4 2 8 0t00 0 0 
K. H. Messelmoun ~- 50 0ted0 0 0 


Messrs. Wurrweus. and Co's Stookton net prices ( 
£2 3s. 6d.; No. 3, £2 0s. 0d.; 





forge, £2 12s. 6d.; “B Thornaby,” £2 lis. 6d. net. 
Hematite, at works, 2} dis. “¥g mpt cash. 
illom “‘ Bessemer "—No. 1 a * on - oo & 7 
ee oo _ oo 5 + 
No.8 .. ee a! 
Ordinary No.3 .. oo os oe = 
No.4 .. ee oe o O82 
No.5 .. os ° =» 8 
Mottled .. > xs - we ee B® 
White os oe = oo o- 8 0 
Maryport Hematite—No. B. as am ee . 37 
as er = oo oe o « © 
Ne 3 = ee oo -. 82 
No. . . os « os - 383 
No.5 .. ee ee ee oo 33 
Mottled and white .. ae te eo - 8 2 
* Bessemer ” ee  o- oo oo =e - 8 7 
No. 2 = oe eo 3 5 
No.3 .. oe ee ee 3 2 
Puddled Bar— 
Wates—Rail quality, at works np ». £3 5 Oto 310 
CLEVELAND, delivered 5 Oto 0 0 
Fox, Heap, and Co., iéin., plate quality, 
perton .. 3to 0 0 
Lancasntre—Pearson and Knowles Coal and 
Iron Co. .. en : ‘ ae Oto 415 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co., ne 3 eee vate cash - 715 
Gtascow, f.o.b. £7 5 Oto 8 0 
Waes— At works, ‘net - oo ee - 65 0to 0 0 
MIDDLEsBRO’, delivered.. 6 2 6to 6 5 
Fox, Heap, & Co., at works, cash less + 
Ship or bridge plates (A ) oe 517 
Mast plates (=) ap Po erage ey era Fs, 
do.(* ey ‘whe leaped al 
Superior o.( ) 7 7 
— Plates— 
WELSs: 6 5 Oto 7 0 
Pransox andi Kxowsss, to 5 owt. cach plate = << 
Do. best best . os -- 915 
Do. treble best ee oe oe - 1b 
Sheffield .. ah oe .7£10 0 0 to 12 0 


of Lik per cent. discount for cash. The Pearson and 
iron include delivery at station in Liverpool, 


ooc.6cOoSo ADAAARAAASCASOOAABIAOD 


a ana oooso 


coooe 


ooo coooaa™ 


oom 


Qaoooooso 


te pig iron, 60s. 0d. at works, 


on trucks) are—No. 1, 
No. 4 forge, £1 19s. 0d.; -‘ Thornaby” No. 4 


Knowles Co.’s prices 
chester, or 


Man: 
arrington, in lots of not less than 2 tons, or free alongside at Liverpool 


n lots of ‘ote af 16 tons and upwards. 


Sxerve Inonworks Co., Limited, ren. lated ton— 
Ship and gird girder plates, Crown = . ~~ a 
Ditto Best 7 0 
Boiler plates, Best best... 8 0 
Ditto Treble best oo 10 10 
Puddled bars . 40 


Free on trucks at works. Cash less 2h dis. Usual limits and extras. 


ooooo 


Bow inc and Low Moor, terms in each case 2} dis. for cash in 
ge of monthly accounts, or 1} per cent. dis. for cash in 


eu of three months’ bill. 


The Bowling Iron Co., Limited, and 


the Low Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; 


and Hull, 5s. per ton extra. & s. 
Under 2} ewt. each 299 se percwt. 1 2 
24 cwt. and under 3 cwt. bs i As 
3 cwt = 3 ewt. 1 4 
33 cwt. oat cwt. ee 
4 cwt. ” 5 cwt. 110 
5 cwt. ” 6 cwt. 113 
6 cwt. 7 ewt. 116 
7 ewt. and upwards 119 


Plates exceeding 6ft. wide, 2s. per on, porns 
wide subject to special quotation. 
form or 
per cwt. 3s. 


Taytor Bros.’ boiler plates 6d. per cwt. less; their terms 
Low Moor. 


* Moxmoor ” (E. T. Wricnut and Sons). Best, to 5 ewt., 


to 4ft. Gin. wide, and to 32 superficial feet, per ton > 9 0 

at works - ae on as a _ 
Best best oo oa ne vs ae oO 
Best best best, ‘to4ewt. .. os ae - - 29 
Special, to 3 cwt 15 10 


Usual extras for overweight, sketches, &e. 
Barrows and Sons— 


B.B.H. Bloomfield plates .. - i - os) 290 
~ Best plates .. oe ee 10 10 
jas Best best eke od ep) 

CLEVELAND -- £8 Os. to 8 5 
Fox, Heap, and Co. a at ‘works, alle less 24— 

hell plat: 7 

Boiler shell p) 8 ( ocn) 6 17 

4 oo 717 


oe ee GS) 

Do., _, ped ( AA) oe 

Grascow, f.0.b. eo ne 
Angie —_ 


Bow.rxc and Low Moor, terms as above. 


ot 


oe - OZ 
£7 10s.to 81 


per cwt. 


L and T iron, not exceeding ten united inches .. 
For each additional inch extra per cwt., 1s. 


bo 


ee eacenolil 


as 


ooo Oo 


oooo 


an pl vam exveoding 8ft. 
All plates differing from a square 
taper, or when over 20 per cent. is cut away, extra 





Pearson and Kxyowres—less 2} per cent. for fi age 61s 0 
from 1 by 1 SSR ES Se. 

Best boiler do., per to) oe esr ay 0 

Barrows and Sons— 
B.B.H. best angle iron, at works.. : 910 0 
WHITWELL and €0., a, eae, per ton $ 0 3 
Best 0 
Best best boiler 8 00 
* ee at & works, up to eight united inches.. 8 0 0 
900 
Best best - 1 0 0 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
Pe »  %in. to 10in., 20s. sage 
CLEVELA: £6 Os. to 6 5 0 
Wrrsu—“ Best best ” angles from 13 4¢195-16 to Sia. 65 0 
chp: f.0.b. less meh 78 
Gtascow, f.o.b. . ‘ ws -. £6108s.to 7 0 0 
ABERDARE... es os oo os ow 80 te 686 0 
Bar Iron— 
Bow inc and Low Moor, terms as above— 

Percewt. £ 8. d. 
maby en, ai oa.  Vae.= 
Do., 3 to ale 2 100 
sh he de ee se re te 12 0 
Flate—l}in. by jin. and upwards.. é& és 019 0 

» Under fin. thick tojin. .. - os 100 

se pao in. to}fin. .. - oe se oe ib ee 

in. 140 

For each jin: less than 1jin. wide, extra, 1s. per ts ‘ton. 
in. and upwards 019 0 
# -16in. “ 110 
me in GMa! iS os 130 
vf ‘he bake 150 
ane and u wards m 019 0 
» 9-16in. an: ong 110 
»  7-16in. and oe 
» 5léin os Fone, ON aoe Se 
se jin. . sé oa é3 eo HR PAO 

Rivet, prices as above. Chain iron, 2s.; and best bars 

and rods, extra 3s. per cwt. 
* Monmoor ny meh (E. T. Wricut and Sons), at the 

works, per to! 

Bars, }in. XO sin. round and square, or to Gin. fist 710 0 
Bes' ” ” ” ” ” 810 0 
Best best a * 910 0 

Rivet iron, usual sizes : aa 9 0 0 
Best best as 10 0 0 

——— and Soxs, at ‘works, ‘per t ton short— 
B.H. bars ° 710 0 
Reon Oak, Du DLEY, per ton— 
inary bars . at 8 2 6 

Single best .. ee ee oe 910 0 

Double best os $3 ll 00 

Treble best os oe es 1300 

Best rivet - ie os és ee - Wl 0 

Glasgow bars, per ton, £6 5s. to £6 10s. 
Merchant Bars— 
Warrwe t and Co., f o.b. works ks (2h dis. for Ra ae ton— 

Crown quality. 515 0 
Best 65 0 
Ship rivet iron 610 0 

— quality, “Thornaby * ” 75 0 

8 5 0 

Bost best .. 95 0 

Detail specifications from warehouse 10s. per ton extra. 

Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 
The Pearson and Know.es Co.— 

Flats, from lin. to éin. wide by }in. thick and upwards 6 5 0 

Rounds and squares, from }in. to 3in. 65 0 
Best, 10s.; best best, 30s.; treble best, "60s, per ton extra. 

Sheet— £s. d. 
* Moxmoor” (E. T. Wricut and re to Sft. ded ft. 

20 w.g., a 0 
Best be °° oe oe ee - 910 0 
Best best oe oe oe ee ee ee 1010 0 

Barrows and Sons— 
B.B.H. sheets.. 910 0 
» bvestdo. .. ll © 0 
best best do. . a es oe 12 0 
E. P. and W. BALDWIN, ] r ton, at works— 

Brand ' “Severn,” singles to 20 w.g., usual sizes 1 0 0 
»  “ Baldwin-Wilden” ll 0 0 
” ” ” 12200 
4 - > BBB os 13 00 
= a ” Bcharcoal .. ° o BOO 
raf E B charcoal ’ so ae Ow 

Doubles 21 to 24 wg. 30s.; ; and trebles 25 to 27 w.g., 
60s. per ton extra. Terms as usual. 

“EP and WB” best charcoal IC.. per box 1 5 0 

“Wilden” IC.. co oso 28:0 

“Unicorn” charcoal IC .. 120 

“ arley” gb tin m pete 6s 110 

“Stour” coketin .. o 019 0 

Wa.es—tTreforest Tin-plate Works— 

Coked tin, at Cardiff, 15s. 3d. to 16s. 6d. ; 17s. 6d. in London. 

eet 4 tin, ae : -£1 0 Oto 0.0 0 

110t 000 

Coke tin oe es oe 019 6t. 000 

Swansea . ée ee 016 6to 017 0 

Gadly’s Aberdare coke be os 016 Oto 017 6 

it charcoal oe 019 0to 0 00 

— at works .. 016 6to 016 6 
The Pearson and Know es Co.— 

Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 8 0 0 


Best and best for galvanising, "10s. per ton extra ; best best, 30s. 


CrowTHER Bros. and Morcan— 
Tin Sheets—‘ Lion & Crown,” yaaa 


Coke, annealed.. - percwt. 114 
0. - 119 
Best charcoal d € 2 
Doubles. to 24 w. Zs 2s., and lattens to 26 w. g. a 
4s. per cwt. extra. 
Patent Coated Sheets— 
No. 2 lead Singles and doubles, percwt. 0 18 
B terne. : ” ” a... 
Charcoal ‘terne 18 


Lattens to 26 w. Sey Qs, per ewt. extra at works, 
less 24 i cent. discount. 


Wire—RyY.anps Brorners, Limited, Warrington— 


Best = Annealed drawn fencing wire, per ton— 
£10 ‘ £10 | 1s. £11 5s. £11 — £12 15s. 
Nos. 1¢ 
Delivered free alongside ship Livery wl, 2} per cent. 
Nail Rods—G.ascow, f.o.b. 6 15 to 0 
CLEVELAND .. 6 12 to 6 
Boos: and Strips—Prarson and Kxowirs— 
rdinary sizes ha gauges, up to Sin. wide .. Lo” re 
10s.; best "pest, 30s. per ton extra. 
Rails—Gtascow, onl b. 7 0to7 
CLEVELAND . 5 15 to 6 
Wates—Tredegar Iron Company 5 0to0 


f.0.b. Newport. 


ooo 


ooo 


0 
17/6 


_ 
ooo 


Ordinary quality of iron rails above 50 Ib. per yard in 250 ton lots, 


£4 12s. 6d. per ton f.o.b. Newport, net cash. 
For colliery sidings, works, £3 15s. to £4 7s. 6d. per ton. 


Colliery bridge rails, in 10-ton lots, net cash £5 0 

Fishplates, at works, any section .. -- 57/6 to 6 

Old and D H flange rails, at works . 210 to 3 

Railway Chairs—G.ascow, f.o.b. .. 315 to4 

Pipes—G.ascow, f.o.b. 415 to 6 
STEEL. 

SHErrreLp—At works— £8. d. £ 8. 
Spring steel ae oe . ee 9 0 Oto 1710 
Ordin: cast rods a ° ee 14 0 to 21 0 
Fair average steel éa ° oe 24 0 Oto 32 0 
Sheet, crucible “e . oe 20 0 0 to 60 0 

eets, Bessemer oe se oo 12 0 0to 16 0 
Second-class tool.. oe oe + 380 0to 45 0 


oouvco 


ecocoo™ 








Best 


special steels 
R. Mushet’s special tool steel. . 
Fine rolled, for clock springs, &e, 


—Siemens, at works 

mer, 

Do, superior 
Wares— 


Rails, f.o.b, Cardiff or Newport 


Rails, at works, Bessemer 


Heavy 
Slightly defective, Cardiff or Newport .. 
Steel colliery bridge rail, works .. 


MIDDLEsBROUGE— 
Steel rails 


Spiegeleisen, at works .. 


MISCELLANEOUS — 


Co; per bars 
weak cokes cake and ingots. 
tselected .. en 
British sheets, strong .. 
ba poe . 
Meza lish soft 
Foreign =. trig. 
Sheet ° 
Ss Iter—Siledan 


Pi. AE Pi “ 
Phosphor Bronze— 


per n— 
metal XI, £105 ; other alloys 


+ 48 0 0t0 75 0 0 

140 0 Oto224 0 0 

60 0 0to70 6 0 

00 0t0o 000 

518 6to 65 0 

610 0to 7 00 

417 6to 0 0 0 

415 0to 000 

6 0 0to 6 2 6 

5 0 0t0 000 

615 0to 7 0 0 

es 515 Oto 517 6 
. 412 6t0. 000 

a £84, 

per ton Fed ° 0 to 5810 0 

a -- 63 0 0 to 6410 0 
-- 6 0 0to65 0 0 

os - 69 0 Oto 68 0 0 
es -- 6015 0 to 6110 0 
on + 6 0 0to 66 0 0 
00 0 0t000 0 0 

14410 0tol415 0 

1510 0t 16 0 0 

1610 0to 1615 0 

oe -- 00 0 Otol615 0 
per bottle 6 0 0to 6 7 6 


- 110 0 O0t0125 0 0 


Best refined grain nickel, per Ib., less 2 meoihiy account, 3s.; square 
nickel, per Ib., 2s. 10d.; inferior qualities, per Ib., 2s. 6d. min, 



























































COAL, COKE, OIL, &c. 
Coke— £8.d. £8. d.) bas ow—At pits— 
Cleveland, atovens 0 9 6—0 11 0| coal, - ton 0 40-0 50 
Derbyshire .. 0 10 6—0 14 0} Main - 0 360 56 
Sheffield | 0140—-0160| Splint .. 0 50-0 00 
° 0 96-0 00| Smithy .. 0 10 6-0 120 
Wales—Rhondda. 0 96—1000/) Lancashire—Wigan pit prices— 
Cc best, per ton— | Arley 0 90-0100 
South Durham... 0 5 0—0 10 6) Pemberton 4ft. 0 70-0 76 
Derbyshire— | Forgecoal .. 0 50-0 60 
Best, at pits 0 80-0110) Bur, - 0 40-0 46 
Converting 0 76-0 90) Slac! - 0 26-0 36 
Slack .. .. 0 36—0 60) Ona, tun— 
South Yorkshire— | Lard - « 36 00-3800 
At the pits— | Linseed .. 2310 0-0 00 
Branch .. .. 0116-1500); Palmnut .. 00 0 0-38 00 
Silkstone,house 0 8 11 0 Rangoon engn. gal. 0 36-0 00 
Converting .. 0 90-0110] Rapeseed, brown 30 0 0—3050 
Slack oo oo 0 SHO 6 4 » Engl. pale 31 15 0—32 5 0 
Wales, through... 0 59—0 60 4 Petroleum,refin’a 
Steam, less24.. 0 53—0 70 (per gal.) 0 0 000103 
House, at port 0 6 6—0 8 6 | Tallow, old »p-cwt. 0 0 0-85 50 
Small steam .. 0 16—0 26] St. Petersburg, Y.C. 36 0 0—36100 
PRICES CURRENT OF TIMBER. 
gt | 1878 
Per Load of 50 cubic feet. £a/ Per Petersburg standard. £58. £6 
Baltic Fir Timber— } , &e. (continued) — 
ihn dh tid wainapinnssy'oe 310 4 5| Quebec, 3rd do. ..... -7090 
Dantzic and Memel, crown.... 4 0 510 Ist floated pine ~-M 020 
Best middling ........++++ 310 410 2nd do + 91013 0 
Good do. and 2nd .... 3 0 310 3rd do. - 610 8” 
Common middling 3 0 lst ag on 6 
Unders 2 13 | 2nd do. 710 8 0 
2 8)| 3rd do, 60 0 
310; St. Johns, spruce 615 710 
2 5) Nova Scotia & Prince emeee 70710 
20 Isle, spruce ... ° 
2 5) U.S, pitch pine planks 9 012310 
Staves, per m ipe— . 
8 0| Memel, crown - 175 0190 0 
00 Brack .. -h o 
8 0| Odessa. crown 160) D) 
6 0! Dantzic, Stettin, and Hatabro 120610 6 
: dard pipe . 7210 75 0 
Red pine for yards ap spars.. 410 5 0 Do. per 1200 pieces— 
Mixed and building.... 310 4 ©/| Canadian, puncheon........ 17 0 18 © 
band whag large . «» 415 5 © Bosnia, single barrel....... 2302 0 
aney board 4 0 5 © Wainscot Logs, per 18ft. cui 
Beall’. 310 4 0| Riga, crown (ing. ¢ & Dich) 310 410 
Pitch pine .. . 35 310 Brack 10 315 
Do. for masts and spars . 4 0 5130/| Memel, crown . 40 410 
40 410) Brack ..--...seeesseceee 210 30 
510 6 10 | Lathwood, pedecsgese 9349 FS 
BOD 0g veces se cosveseses - 310 4 ©} Petersburg. +. 615 71% 
Birch, Quebec large . 315 410/ Riga Dantaic, Memel, —— ae ee 
New Brunswick & 210 3 0| Mf ny & Furniture Woods— 

Small averages .. . - 25 215) Per superticial foot. odad 
Masts, red pine ... . 410 5 0) ies, Honduras, cargoav. 0 4 0 rf 
Oregon ...... - 7101010) OM, AG, 6. ee cece veceee 040 
Kawrie - 8 O10 | Tabasco, do «0 4058 

~ 203 0 Cuba, do. ...... °o609 
Indian teak ......... [90 9 3] St. Domingo, do. 0609 
G - 60710} ly pean -010 16 
Austral rae o] ee he ages ‘oaes 
Deals, &c., — at juras, e can, . 
peetend 4 lst yellow M4 16 0) ROANAINE ies. ccceesss + 0304 
2nd do 2 +0920 3} 
Peters! 040 
Wyburg, 0507 
Petersburg H | eee -0 OO & 
Christiania, yellow and white? 12 014 0} Maple, bird’s-ey +94 6.7 
deals, best sorts .......... | Satinwood, St. Domingo . -09710 
woGettens, al sorta o SoBe} Per ton. £8 £4. 
ms, all 5 0710) » 5090 
Swedish deals, mix - 9101010) 40m e 
3rd . eee » 8 bl Oo} -12 020 0 
Inferior and 4th. - 7 0 810] - 15 020 © 
Battens 40s. less th: - 10 012 
Finland deals ..... - 9 010 0} - 60806 
Battens .« - 6 0 810; 60906 
Hand-sawn deals - 7 0 0 0} Ebony, Ceylon...........0++5+ Ib 020 0 
Hand-sawn battens 700 0} African billet.. - 7 0123 6 
Dantzig crown i deals, i | Cocus wood, Cuba »- 5080 
dot. 3: «+ 1.0 1 5&5! Boxwood, Turkey . - 6 00 
Brack - 017114 
Per Petersburg standard. } sda d 
Quebec, ist bright pine ...... 16 0 24 0 | Lancewood spars, each, ene 7 6 
Qnd do, .....-.+- sss. WM O Ordinary to fair .... 264 
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BURSTING OF A 38-TON GUN ON BOARD 
H.M.S. THUNDERER. 

Tue bursting of a gun on board the Thunderer at Ismid, 
on Thursday, the 2nd inst., has caused dismay in the 
Government departments. Apart from the loss of life 
which we have to deplore, confidence in our wrought 
iron guns has received a shock which will not readily 
be got over. The matter is not to be lightly dealt with. 
Full information is necessary to enable us to arrive at a 
sound conclusion, and with this we necessarily are not at 
present furnished. Nevertheless, where 
so many departments are concerned, the 
matter is sure to be much discussed. We 
can put the facts of the case before our 
readérs as far as they are known. It 
may be well to premise a few words 
onsen = ship. — concer ing 

iagrams, Figs. 1, 2, 3, show thea e- 
Genk of the turrets.’ She is a sister ship 





pressed home between shot and bore. The Royal Navy 
prefer some application: of : 
seems a question whether their system is well understood 
and carried out. It is known that on one occasion, 
and perhaps more, the projectile of one of these very 
Thunderer guns has lipped forward as much as 2ft. or 
3ft. after the withdrawal of the hydraulic rammer. If 
it were the simple question of a gun being injured or 
even burst in an ordinary way, it might be accounted for 


grummet but there | loading 





by the —— supposition that the projectile had ped 
his scarcely meets the case, however, when 


forward. 


beyond doubt the accident was due to “ imperfect 
oading,” but we are not told in what the imper- 
fection consisted, nor how the requisite information 
has been obtained. Altogether we find it difficult to 
believe that the accident can be accounted for simply by 
a forward movement of the projectile, and the next ques- 
tion is as to whether the projectile can have jammed in 
the bore. The idea of the projectile moving forward has 
found support from the known habits of the Navy to 
polish everything metal within reach. It has been sug- 
gested that the studs might be in a favourable condition 
to slide from being made smooth and 
polished, perhaps oiled. The same kind 
of consideration might lead one to sug- 
gest that the studs may have been un- 
consciously adapted to jam in the bore 
instead of following the grooves. At all 
events studs have occasionally overridden . 
the grooves. Had the projectile been a 
Palliser chilled shell the accident would 





to the Devastation, and was launched in 
1872, but was not prepared for her first 
commission until the end of 1876. She 
is 285ft. long, 62ft. 3in. beam, and draws 
about 27ft. 

The Thunderer carries two 35 and two 
38-ton s. These two latter are of a 
special Find, having been issued tempo- 
rarily with bores of 12in. diameter, 
whereas 38-ton guns more recently made 
have a calibre of 12°5in. This enables 
them to interchange ammunition with 
the 35-ton guns in the after-turret. In 
short, they are 38-ton guns firing the 
ammunition of 35-ton guns, being thus 
thicker and stronger, while firing a shell 
80 lb. ey and that with a lighter 
charge, than all other 38-ton guns, so that 
it might have been supposed that these 
were of their kind the stro guns in 
the service. Yet it is one of these guns 
that has burst, and burst explosively. 
The actual weight of the empty common 
shell of this gun is 575 lb., whereas that 
of the 38-ton guns more recently made is 
657 lb., while the firing chargesare 110 Ib. 
“battering” and 85 Ib. “full.” The “ bat- 
tering” charge of 38-ton guns of 12°5in. 
calibre is 1301b. It appears strange in- _ Thee 
deed, then,thatan accident should occur with a projectile 
82 lb. lighter and a charge 45 |b. lighter than would have 
been employed had the guns been bored up to their full 
calibre of 12°5in. Yet this is what is said, the projectile 
employed being reported to be the common shell 
with the “full” or 85 lb. charge, merely. The depart- 
ments specially interested in the investigation of the 
question are the Royal Gun Factories, where the 
guns were made; the Royal Laboratory, where the 

rojectiles were manufactured ; the Elswick Ordnance 
Epaweny who designed and 
made the loading gear and turret 
machinery, and the Royal Navy 
who worked the ns. e 

uestion to be solved has a 

ouble aspect. First, how came 
the gun to burst or give away 
at all? Secondly, when it did 
yield, how came it to fly ex- 
plosively? It is possible that 
some of the establishments here 
mentioned may disclaim having 
the concern we represent in the 
investigation. For example, the 
Royal Laboratory might plead 
that a shell yielding in any way 
does not account for the gun 
bursting ; and it may be said at 
Elswick that the method of 
loading being proved and found 
effectual, it must be carelessness 
that caused the accident. We 
do not imply, however, that 
faults exist such as caused the 
accident, but features may be 
embodied in the construction of 
projectile and loading gear that 
may explain how the accident 
occurred, which is our object. 
Hence it becomes necessary to 
look carefully at everything con- 
cerned. 

The guns of the Thunderer 
are loaded and worked by 
hydraulic gear. The section of 
a cylinder, Fig. 1, shows the ’ 

op 


‘TO BUN QUN IN 
“ EITA&G 


TO RUN GUN DUT 
LiFT Bac 


arrangement ted for running the gun in and out 
and checking the recoil. The when ives 
back the piston, and is checked by the resistance which 


the loaded valve at the end offers to the escape of 
water. It will be seen that with this arrangement the 
gun can be run forward so steadily that there is little 
chance of the shot being started by shock. Fig. 2 shows 
a section of the Thunderer turret with the in the 
loading position. This may not be correct in minute 
detail, but for our purposes it is sufficiently correct. 
It will be seen that the gun is de so as to receive 
its shot through a loading hole A beneath the © gun port, 
the projectile being lifted by a hydraulic lift B, an 
rammed home by the rammer C, the angle of depression 
of the gun being about 10 deg. When the shot is home, 
the rammer is withdrawn, and the gun elevated to the 
firing position. A gun loaded at an angle of depression 
is always to be watched for fear that the shot should 
move forward after withdrawing the rammer. 

these circumstances the Royal Art 


what is termed 


illery would emplo 
a “ wedge wad,” that is, two aul wolaee 


held together by a short curved piece of cane, which are 





TURRET WITH TWO 3A TON GUNS, SHEWING 


Under | beca 



































ARRANGEMENT OF THE THUNDERER'’S TURRETS. 


the gun burst with such astounding violence. Happily 
our experience of guns bursting is almost confined to the 
cases when they have been tested to destruction. No 
artillery officer, however, expects to be able to destroy a 
wrought iron gun falling into his possession by so simple 
an expedient as leaving the shot some distance up the 
door. edges are, at all events, considered necessary, 
and the ‘expedient of a wedge laid half way down the 





ainst which the shot would check itself, was con- 
a clever expedient, not an unnecessary one. 


bore, 
side’ 

















MYDRAULIC RECOIL PRESS 








be, on this suggestion, conceivable. A 

stud being softer than the steel lining 

will yield under its pressure up to a cer- 

tain point, but, pinched as it 1s, between 

the wall of the shell and the steel bore of 

the gun, there comes a limit to this when 

the stud metal will give way no further, 

the walls of the shell are rigid, and the 

bore has consequently to yield. Copper 
has in this way cut into steel. Supposi 

the shell to get ee any boy “weg te 

be fearfully aggravated by the presence 

of a gas check on the base of the projec- 

tile. In fact, such a complete closing up 

of means of egress would greatly accele- 

rate the violence of the burst. Now, gas 

checks have long been issued to Palliser 

pewectiion and the Thunderer therefore 

them. Studs in front and a gas check 

behind would be a singularly unfortunate 

combination if a check of any kind oc- 

curred. We are, however, informed—we 

know not on what authority, but proba- 

ney is in favour of it—that common 

shell was the projectile employed. If so, 

without pretence to having our informa- 

tion from the Royal Laboratory, we can, 

we think, give the exact pattern of the 

shell, which we show below, taken 

from the Government chromo drawings. We take the 

dates of approval of different patterns, and we conclude 

that the Thunderer leaving Westend early last year was 

pretty sure to have received the pattern known as MarkII. 

with three rings of studs—mde A BC, Fig. 2. Now, 

this projectile could not have had a gas check, as the 

application of gas checks to common shells by special 

screws was only approved of some two months ago in 

changes of war stores, and there is, as may be seen, no 

means of attaching it to the base. The depression 

of the gun to the loading posi- 

tion would give no tendency to 

jam, for the centre of gravity D 

lies over B, and it would take 

a depression of 35 deg., not 10 

deg., to cause the front of the 

shot to descend, nor if it did 

would an appreciable tendency 

to jam be manifested, as_ the 

windage over the shot’s body is 

very little more than over the 

studs. There remains the ex- 

peigetion that the gun was in 

ault. A steel tube has burst 

qne unexpectedly and carried 

he outer part of a gun into 

pieces. e think this took 

place with a gun at Shoebury- 

ness about 1864, and the detach- 

ment had a narrowescape. At- 

tention was then directed to the 

substitution of wrought iron for 

steel for inner tubes. If this 

be so it supports Captain Sim- 

son’s theory that steel ought to 





be used only for the e of 





its surface qualities—that is, the 
inner steel tube should be very 
thin indeed, the wrought iron 
being proportionally thicker. 





But the difficulty remains that 








& HYDRAULIC BUFFER 


The statement then that the mere fact of the shot | 


being laced some distance up the bore would | 
cause such a violent blow as no gun that was} 
ever made could endure, “spe to us much too} 
strong. We believe that a sound gun of smaller calibre 
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would not burst at all under these circumstances. The 
case of so large a gun is more difficult to pronounce upon, 
use experiments have not been made on so large a 
scale, and the inertia of such a projectile is doubtless | 
ter than one may allow for. The latest advices from | 

é ship herself state that it has been ascertained that | 










LOADING FROM BELOW 


Captain Simson holds that steel 
expands sufficiently always. to 
lean against the wrought iron 
and transmit the strain to it, 
so that in our service guns 
the latter metal must have abundantly proved itself 
strong enough to take the entire shock, and any 
failure of the steel ought not to have affected it ; 
indeed, on Captain Simson’s theory it is hard to account 
for the steél ever yielding till after the wrought iron 
had done so. ; 

In short, we remain at present without any satisfac- 
tory probable solution to so sad an accident on the 
evidence as yet given. The explosive bursting of the gun, 
instead of the more gradual yielding we have hitherto 
looked for, is the most serious feature of the accident. 
Our gunners’ confidence in the safety of our guns will be 
shaken, and especially that of our sailors cooped up in a 
turret with them. One thing can, at all events, be said 
with regard to the chance of a shot jamming in future. 
The gas check which would act so prejudicially with 
studs if the latter jammed, would, when used alone 
instead of studs as the means of imparting rotation 
render such an accident almost impossible. Instead 
of the soft metal being jammed in front of hard metal 
coming on behind it, the former would be behind 
everything, the gas only forcing it up behind as far 
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as it could enter by fair direct pressure. In a short 
time this system will have come in toa t extent. 
We know the success with which the Elswick Ordnance 
Company have already em ~ ye it in pieces from the 
100-ton gun downwards. ith regard to this accident, 
then, all we can speak to at present is the known liability 
of the projectile to slip forward, the great probability 
that the fact that it had done so might escape notice, and 
the fact that such a condition of things might play an 
important part in causing an accident, although in itself 
insufficient to account for one of such character as has 
taken place. 








ENGINEERING GEOLOGY. 


By W. H. Pennine, F.G.S. 
No. I. 

In the execution of engineering works, however scien- 
tific in design and clever in workmanship, failure has 
frequently usurped the place of success, because due 
attention has not been paid to geological phenomena. 
The same may be said of building operations ; 
whilst it is notorious that vast sums of money 
have been thrown away in mining speculations 
which would at once have been characterised as 
hopeless by any one possessing the slightest ac- 

uaintance with geology. Although a knowledge of 
this science is undoubtedly a great acquisition, which 
affords both pleasure and profit to the possessor, it is not 
ible, nor even desirable, for all professional men to 
me proficient geologists. Those for whom these papers 
are more especially intended have too many claims upon 
their time and attention to bestow either upon a study of 
abstract principles, laws, and theories, which do not relate 
to their own per aoe science, art, or occupation ; but 
they may with advantage avail themselves of the labours 
of others, when the results of those labours bear directly 
and in a very important degree upon the stability or suc- 
cess of the works whereon they are engaged. 

The engineer certainly should make himself acquainted 
with the geology of a district through which a line of 
railway is to be constructed from his designs and under 
his superintendence. He should ascertain the nature 
of the various rocks that will be met with, 
not only at and near the surface of the ground, 
but for a considerable distance below; their rela- 
tion to each other, and the consequent influence they 
will exett over the works in contemplation. “ Trial- 
holes ” are generally dug for this purpose, but these are 
simply pits excavated to a depth of a few feet, and 
afford iuformation which, although valuable in itself, 
extends only to the superficial deposits. Borings are 
sometimes made, but are, in most cases, too costly ; and 
however numervus these, or trial-holes may be, both fall 
far short of what can be achieved in the same direction 
through the methods employed by the field-geologist. 
By these he determines not only the kind of rocks 
occurring at or near the surface, but also their position 
in regard to each other ; and is enabled to indicate with 
reasonable accuracy what strata will be met with, and 
in what succession, to a depth, it may be, of several 
hundred feet ; and these results of his labours include 
not merely a knowledge of what beds would be pierced 
in sinking a well, or in excavating trenches for founda- 
tions, such as would be afforded equally by trial-holes or 
borings of sufficient depth ; but iar embrace also the 
important points of the “lie” of the beds, the order of 
their superposition, their outcrop, dip, and consequent 
water-bearing properties; by all of which the stabilit 
and durability of engineering works are greatly affected. 
One cannot fail to perceive how differently placed or 
constructed would have been many of the most 
—— works, such as fortifications, railway-cuttin 
embankments, tunnels, and even sewers, had those who 
designed them been acquainted with the principles, 
methods, and results of field-geology; or how much 
capital might have been usefully instead of fruitlessly 
expended, or how many catastrophes would have been 
averted. Mention has already been made of costly sink- 
ings for minerals, where they could not possibly have 
been found ; large sums of money have also been wasted 
in equally fruitless searches for water. Yet water-supply 
is as amenable to known laws as any other phenomenon 
of Nature, and within certain limits it may be deter- 
mined without experiment. Although the divining 
rod has not even _ ceased to be a power amongst foolish 
people in certain localities, its days are surely numbered ; 
men must, sooner or later, come to see that springs are 
merely water finding its own level, and that for water to 
issue forth at one part of the earth’s surface, it must have 
been absorbed at another. When the conditions affecting 
its absorption by and passage through the strata of a 
district are known or can be discovered, the exist- 
ence of springs, their depth from the surface, and 
the height to which they will ascend, can be approxi- 
mately, if not with extreme accuracy, determined. 
In his “ Rudimentary Geology,” Major-General Portlock 
has truly and eloquently sank “Geology is now a true 
science, being founded on facts and reduced to the 
dominion of definite laws, and in consequence has 
become a sure guide to the practical man. The miner 
finds in it a torch to guide him in his subterranean 
passage, to the stratum where he may expect to find coal 
or iron, or to the recovery of the mineral vein which he 
has suddenly lost; the engineer is guided by it in 
tracing out his roads or ae, as it tells him at once the 
firmest stratum for supporting the one, and the easiest to 
cut through for the other, and makes him acquainted 
with the qualities of the materials he should use in his 
constructions, and the localities where he should seek 
them ; the geographer finds his inquiries facilitated by 
learning from geology the influence’of the mineral masses 
on the form and magnitude of the mountains and valleys, 
and on the course of rivers ; the agriculturist is taught 
the influence of the mineral#strata on vegetable and 
animal life, and the statesman discovers in the effects of 


that influence a force which stimulates or retards popula- 
tion ; the soldier also may find in geology a most valuable 
guide in tracing his lines both of attack and defence ; and 
it is thus that a science rich in the highest objects of 
philosophical research is at the same time capable of the 
widest and most practical application.” 

In the following oa rules and methods relating 
to stratigraphical geology only are given; as the 
geological conditions which affect engineering and 
similar works are the extent of the various strata, 
their lithological character, and order of succes- 
sion. It matters not what may have been the forms 
of Life during the s when .he strata were de- 
posited, what their relations to those older or more 
recent, or what the order of their appearance in 
time ; although the evidence upon these questions is 
as strong and as interesting as any upon waich is based 
the science of geology. The rocks will be treated 
merely as stones, clays, and sands of varying 
quality ; some es commercial. value and great 
utility ; others having qualities to be guarded against in 
all mechanical operations ; some only exhibiting water- 
bearing properties; but all worthy of study, indepen- 
dently of the old-world histories which they contain. 
The names of places are given only in particular instances, 
such as those of mines, important quarries, notable sec- 
tions, and so on, it having been considered advisable not 
otherwise to refer to localities in the description of the 
rocks. These are mentioned generally, and under spe- 
cific denominations geological maps indicating much 
more readily the formation at any particular spot than a 
lengthy reference to the many places which must other- 
wise have been mentioned as situated on an extended 
outcrop. The main object of these papers is to enable 
the observer to discover and for all practical purposes to 
trace out for himself the nature and extent of the rocks 
with which he is concerned. The “drifts” are usually 
omitted from the maps ; these are a series of superficial 
a not shown on any of the older geologica a 
and noticed on only a few of the more recent officia 
publications. They consist chiefly of clays and gravels 
of peculiar character, which are found here ad tive 
upon the older rocks, on hills and in valleys, with no very 
definite mode of occurrence. A section 1s devoted to a 
brief description of these deposits, with the methods of 
tracing and mapping them, as they must be treated from 
a practical point of view, in the same way as the older 
and more important formations. 

Geological Strata: Their Nature, Relation, and Bear- 
ing upon Practical Works.—The earth’s crust consists of 
a great number of alternating rocky layers, various in 
kind, thickness, and extent, but always in regular, if not 
in constant, sequence. The uppermost have been formed 
in a great measure from the waste of those beneath, in 
the same way as the material now being deposited on the 
bottom of the sea has been derived from the denudation 
of the existing dry land. These layers are but rarély 
horizontal, and they bear evidence of having been sub- 
jected to an oe force which has acted at various 
times, unequally and with different degrees of intensity, 
beneath every portion of the earth’s surface. There have 
been corresponding, and on the whole nearly equal, 
movements of depression, and all areas havelfrequently 
been dry land, again to be covered by the waters of the 
ocean. It is owing to this inequality in the upheaval of 
the beds, and to their consequent partial destruction by 
the sea, that the lower and older strata are now exposed 
at the surface of the ground, and that we are enabled to 
classify the rocks and to decipher their ancient history. 
The formations, of which the denuded edges are thus 
bared and thrown open to our inspection, are indicated 
by different tints upon geological maps. If it be borne 
in mind that each of the areas thus distinguished repre- 
sents, as a general rule, the edge and not the surface of a 
formation, the proper understanding of a geological map 
is much facilitated. It is evident that were these 
variously-coloured portions each indicative of an original 
surface, the rocks so depicted would generally be the 
newest, as overlying those which are hidden beneath. 
But their edges only being exposed‘and_pourtrayed on the 
map, the planes of bedding must be either in a vertical 
position, or inclined from the surface in some direction, 
and the rocks, as a matter of course, must then pass in 
under some of those that are contiguous. Any geolo- 

ical map shows that, in this country, by far the 

rger proportion of these edges, or lines of out- 
crop, follow a nearly north and south direction, 
therefore the beds must dip, if at all, either to 
the east or to the west. The general dip of the for- 
mations in these islands is towards the south-east ; con- 
sequently those on the north-west are the oldest, and the 
lowest in the geological scale ; those on the south-east 
are the highest in the scale, therefore the most modern. 
All the beds of which the various formations are com- 
posed are termed “rocks,” whether they be hard or soft, 
of aqueous or igneous origin. The following remarks 
upon them have been as far as practicable classified under 
three headings—(a) The nature ofjthe ,rocks ; (6) Their 
relation to each other ; (c) The bearing of the nature and 
relation of the rocks upon practical operations. 

(a) The Nature of the Rocks.—The rocks of which the 
known crust of the earth has been built up, in suc- 
cessive layers, are of infinite variety as regards tex- 
ture, colour, hardness, and other peculiarities. All 
are made up of minerals either in a crystalline or 
fragmentary form, or of mineral matter in a state 
of comminution. Some rocks contain metals, feither 
free, or, as ores, in combination with oxygen, and but 
comparatively few are without metallic colouration. 
All rocks may be divided into two great classes :—(1) 
The igneous, or unstratified, which were formed below 
the surface, and were by volcanic or similar force erupted 
through or intruded into the pre-existing formations. (2) 
The aqueous, or stratified, which were deposited from 
water as sediment, or in some cases as chemical precipi- 
tate. There are rocks which are otherwise formed, and 





some which have been altered from their original condi- 





tion by heat or pressure, or by both agencies combined ; 
but in a work of this nature:the scientific differences may 
be disr led. (1) The igneous rocks are the granites, 
dolomites, diorites, felspars, basalts, trachytes, and tuffas. 
(2) The aqueous are sandstones, clays, limestones, flints, 
and gravels, The altered, or metamorphic rocks may . 
have been either igneous or aqueous, but were prin- : 


cipally the latter, and are now found as gneiss, quartzites, 
clay slates, schists, and altered limestones. The class to 
which a rock belongs is practicaly important, on account 


of the difference in the normal mode of its occurence. 
The stratified rocks lie evenly, the one upon the other 
and preserve a regular but sometimes interrupted 
sequence ; the unstratified follow no definite lines, but 
caadealy break through older rocks and disappear in an 
equally abrupt manner. In both classes the rocks of 
every kind resent many varieties and gradations towards 
each other, but on the whole they possess broad charac- 
teristics by which they may be fairly determined.* It 
may be noted that generally, but not without exceptions, 
the older stratified and the altered rocks are more crystal- 
line and compact than those of more recent date, 
Those that were by an_ old classification desig- 
nated primary, consist of slaty and crystalline strata, 
such as gneiss, and mica-schist, marble, and clay-slate ; 
transition, of slaty and siliceous sandstones and cal- 
careous shales ; secondary, of chalk, limestones, red sand- 
stones, marls, and clays ; tertiary, of sands and clays ; 
recent, of sands, gravels, silt, peat, and alluvium. The 
loose and friable beds ‘are the most recent, overlying 
others more consolidated of secondary age, which in turn 
rest upon the older and more crystalline strata. All were 
once in the same unsolidified condition, but some have 
become hardened during the ages which have elapsed 
since their accumulation. 

(6) The Relation of the Rocks to Each Other.—For me- 
chanical purposes, the relation of the rocks of a district is 
quite as important as their individual nature, but not so 
readily ascertained, unless the proper methods of pro- 
cedure be understood. Their relative thickness, of course, 
rules the extent of the ground occupied by each, but it 
must be studied, also, in connection with their dip, which 
exercises a powerful influence on the shape of the country 
where they come to the surface. Where the bedding of 
rocks is horizontal, or nearly so, the surface will be much 
more flat and spreading than where the dip is sharp, 
which will produce a rugged and rapidly-alternating 
landscape. This fact is well worthy of notice, because 
we may reason conversely that if a country be flat, the 
beds are tolerably level, and extend some distance in any 
direction ; but if it be much broken, that they have a 
high angle of inclination. Upon the dip other properties 
of the beds depend ; and it will be seen that it involves 
many important consequences to works constructed on 
their outcrop. The relative elevation of varying deposits 
bears directly upon the flow of surface water from one 
area to another; therefore it affects the land springs, and 
the dryness or dampness of any given locality. This 
leads to the more extensive and intricate question of 
relative permeability, upon which depend the all-im- 
portant points of the pewer of absorption of water by 
the beds, and the nature and origin of deep-seated 
springs. These points influence not merely the supply 
to artesian wells, but the liability to landslips, and the 


varying pressures by which ane: works are 
especially affected. The phenomena o Goon conind 
springs depend not altogether upon permeability — 


although this is one of the chief elements in their pro- 
duction—but also upon the relative position of pervious 
and impervious strata. These may succeed each other 
in the simplest way, by being in regular sequence, the 
higher beds resting evenly upon the lower, each possess- 
ing the same angle of dip; or in a more complicated 
manner, which is described as “unconformable.” This 
term is applied to beds, or to sets of beds, which at 
any particular spot possess different degrees of inclina- 
tion. It is evident that in such a case the uppermost 
beds rest upon the edges, and not upon the surface of 
those beneath, and that before the higher were ry meer 
the lower had been cut off by some process of denuda- 
tion. . Occasionally beds overlap each other, without 
being exactly unconformable; and sometimes those 
which are known to be so, do nevertheless rest evenly 
upon each other, and with the same dip; but this is a 
merely local, and may be considered an accidental 
occurrence. When strata are unconformable, of course 
the continuity of the lower beds beneath the surface is 
broken, and this must affect the flow of water through 
them in any direction. The underground extension of 
rocks is likely to be interrupted also by “faults,” or 
other dislocations, by which portions of them are dis- 
placed, sometimes several hundred feet, and which may 
extend horizontally for a short distance only, or for 
several miles. Such faults or breaks must in all cases 
be discovered, and their influence estimated, in the 
consideration of problems in engineering geology. 

(c) The Bearing of the Nature @ and Relation (6) of 
the Rocks upon Practical Works.—The rocks which form 
the surface of the earth, whatever their nature may be in 
any particular locality, of course form the base of all 
engineering and architectural works. The same remark 
applies equally to mining and well-boring operations, and 
to poses rm | pursuits ; the rocks must exercise over 
them all a permanent influence of necessity poly con- 
dusive either to their success or to their failure ; and 
this not only by their inherent properties or peculiarities, 
but also, as we have seen, by the relations which they 
bear towards one another. ‘These relations, and the 
broader characteristics of the strata, have been briefly 
mentioned above—a and b—and are more fully described 
further on. The ways in which their influence is 
exercised may be here enumerated, as indicating the 
necessity for all available geological information being 
secured, and calculations based thereupon, before works 





* See tables for determination of rocks in Field Geology, p. 100, Bail- 
liere, 1876, from which those in a succeeding paper have been abridged. 
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of any importance are commenced or even designed. 
This influence is exerted in two distinct ways, @) Through 
the nature of the rocks; (6) through their relation ; but 
the two, although distinct, are sometimes blended, and 
always so intimately associated that a partial separation 
only can be attempted. 

(a) The trial-holes usually made before the com- 
mencement of railways, and other engineering works, 
expose the kinds of rock near to the surface along a given 
line, or over a given area. But these holes, by them- 
selves, afford no indication of the thickness of any deposit, 
and in this respect may actually mislead, unless other 
conditions be ascertained ; a knowledge of which points 
may, however, be derived from the trial-holes, when once 
the method of utilising their indications be understood. 
For instance, a line of such holes over a hill may be, 
almost without exception, in clay, one or perhaps two of 
them on the flank of the hill being sunk in a hard rock. 
The presumption would probably be that a cutting made 
through this hill must pass entirely through clay, except 
where the hard rock was exposed ; the reality, that nearly 
the whole of the work has to be carried on through the 
harder stratum at a great additional cost. For the edge 
only of the bed was touched by the one or two holes 


where it comes to the surface, with a narrow outcrop, 


along the steepest part of the hill. This sort of thin 
has repeatedly happened, and more frequently still, a 

of gravel or sand, only a few feet in thickness, but spread 
over an extended area or on the slope of a hil, has Ted to 
the conclusion that the whole of the cutting would be, as 
all the trial-holes were, in sand or gravel. It may turn 
out to be hard and intractable rock, removable only b 
blasting epee but covered with gravel just thic 
enough to reach below the few feet exposed in the trial- 
holes. Or the converse may be the case ; the engineer 
unacquainted with geolo ical methods, feels sure, from 
his trial holes, that he will obtain from such and such a 
cutting, building-stone sufficient for all the bri or 
gravel enough to ballast the line ; but as the work pro- 
gresses, and the deeper strata come into view, he meets 
with sericus disappointment.. These instances, selected 
from many, are sufficient to show the necessity for the 
nature of the rocks being ascertained, not merely at the 
surface, but to a depth below, certainly not less than that 
of the deepest cuttings. 








EXPERIMENTS WITH SMITH’S VACUUM BRAKE 
ON THE NORTHERN RAILWAY OF FRANCE. 

Tue Revue Générale des Chemins de Fer, for Sep- 
tember, 1878, contains an interesting report on the trials 
made on the Northern Railway of France, between June 
1786and J uly 1878, by M. Banderali, locomotive superinten- 
dent of the line. A very considerable proportion of this 
report is taken up by a description of the Smith brake, 
and particulars of experiments with which our readers 
are no doubt familiar. But some new matter has been 
added, and the substance of this we propose to place 
before our readers. 

The experiments were intended to supply information 
as to the general efficiency of the brake in regular use ; 
to indicate the best form to be given to the ejector, and 
to determine the time which was required to bring the 
brake into action throughout the length of a train. To 
the latter points we shall principally confine our attention. 

For the purpose of testing ejectors of different patterns, 
a special experimental apparatus was constructed. This 
consisted of an air-tight cylinder with a capacity of about 
175 me nl 38 gallons. Two cocks om yam the upper 
part of the cylinder communicated with the ejector ; 
a mercurial barometer and a Bourdon gauge gave the 
degree of exhaustion in the cylinder, and the air could 
be admitted at pleasure through a special cock. Steam 
was conveyed to the ejector through a pipe of some length, 
and its pressure was consttdinel by means of a gauge 
fixed on the steam chamber at the base of the ejector. 
Experiments were made with ejectors of twelve different 


types. 

(1) A double ejector, the first supplied to the railway 
onan, by Smith’s Vacuum Brake Company. 

(2) A single ejector, with a central jet of steam. 

(3) One with double annular jets and a double passage 
for the air. — 

a An injector delivered rough by MM. Thiébaut, 
similar to No. 1. 

(5) A second Thiébaut ejector, re-fitted and better 

finished in the workshops of the railway company, with 
an arrangement for fixing the air cones. Subsequently 
it was fitted with central steam jets placed in the axes of 
the exhaust cones, 
(@} An ejector designed and constructed by M. Giffard. 
(7) An ejector with a central steam jet ‘748in. in 
diameter, constructed by MM. Flaud et Cohendet, 
upon the data supplied by No. 6. 

(8) An English Gresham ejector, single. 

a An English Gresham ejector, double. 

(10) An ejector constructed by MM. Flaud et Cohendet, 
with a single central steam jet, 1°024in. diameter. 

(11) A. similar ejector, save that the steam jet was 
1:063in. diameter. 

(12) An ejector with a single annular steam jet, inter- 
sie between two annular openings for the escape of 
air. This was designed by M. Pascal, sub-engineer, in 
September, 1878. 

he five first named ejectors were tried as they left the 
workshops, being fitted with delivery pipes called 
“Cornets” in France. The word is so convenient that 
we shall adopt it throughout the following article. These 
cornets were of varying patterns, some being long with a 
slope of 3 centimetres per metre, another wider; the 
sides outwards at the rate of 8 centimetres per 
metre of vertical height. The English ejector, No. 3, 
was tried with a cornet of the second kind, 30in. long. 
As the fixed boiler employed in the first experiment 








did not supply steam of sufficient 
of the I 
tive boiler carrying a pressure of about 120 lb. 

The ejectors thus tried were Nos. 7, 8, 9, 10, 11 and 12. 

In these experiments the vacuum produced by each t 

of ejector working with a given pressure was noted. The 

results are shown in a diagram, which we reproduce to a 
somewhat reduced scale. In this diagram the vertical 

lines show the pressures of steam employed, while the hori- 

zontal lines show the vacuum obtained in inches of | 
mercury. It appears that each instrument had some | 
pressure at which it was more efficient than at any other | 
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higher or lower. This is an interesting fact which we 
fancy is now made known for the first time ; but very 
small alterations in the form of the jets, the length, and 
diameters of the cornets, and so on, produced a very 
important effect on the efficacy of the instrument. It is 
to be regretted that M. Banderali has not supplied 
drawin, 
minutely, so that we are left in the dark on many 
points of much interest. We have ee however, 
to prove of considerable service to all who use 


steam jets for the pu of creating a draught 
or securing ventilation. us it will be seen that the 
worst tried was Thiébaut’s double ejector, while the 
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best, without regard to the pressure of steam employed, 
was Giffard’s, and the next best Pascal’s. It is to be 
assumed that each ejector was supplied with all the 
steam it could use, and this being the case, that ejector 
which worked with the lowest pressure was, other things 
being equal, the best ; but for brake work, the quantity 
of steam used may be of small importance at any time, 
and would be of no importance at all in an emergency, 
when it was desirable to get the best possible vacuum in 
the shortest time. Tried in this way, the ejector supplied 
by the Smith vacuum brake appears to be the worst of 

those 3 while, cypam. San gene to the obtaining of 
the best result with the smallest quantity of steam, M. 
Pascal’s is better than any other tried. It is ble, of 
course, that the quantities of steam used were determined 





Ejector, with Double Air and Steam Jet; No. 4, Double 





grereere, certain | by other causes than the pressure alone. On this 
ectors were subsequently fixed upon a locomo- point we have no information, and, consequently, we can- 


not pretend to speak with precision ; but we believe that 
no great error will be committed if it is assumed that 
the ejector working with the highest pressurcs used most 
steam. 

The fourth series of experiments made by M. Ban- 
derali, in conjunction with M. Vicaire, Government 
engineer, were principally intended to determine the 
time occupied in producing a vacuum in the various 
sacks required by a long train, One train was compo 
of eighteen vehicles ; on the engine was fixed a vacuum 
gauge, a second gauge was 
applied to the sack of a 
luggage van at the head of 
the train, a third on the sack 
of the central carriage, anda 
fourth on the brake van at 
the rear. Two observers were 
employed in each carriage, 
one of whom took the time 
in seconds required to apply 
the brake, while the other 
noted the vacuum in seconds. 
The brake was applied from 
the inside of a first-class car- 
riage by an electrical ar- 
rangement, which has been 
illustrated in our pages, and 
requires no further descrip- 
tion here. An observer on 
the foot-plate, warned by the 
whistle, marked the steam 
pressure and maximum 
vacuum on the engine. From 
the data thus obtained a 
series of curves were ob- 
tained, which are given by 
M. Banderali. The results 
confirm all that we have ever 
said concerning the tardiness 
of the vacuum brake. The 
time which ela between 
the starting of the ejector and 
the moment when a vacuum 
began to be formed in the 
sack at the tail of the train 
varied with the ejector and 
the length of the train be- 
tween two seconds and six 
n * seconds. The last result was 
obtained ina train of twenty 
carriages with a single ex- 
haust pipe 2in. in diameter 
under the train. The rapidity 
of the bo ner of the 
vacuum throughout the train depended in great measure 
on the diameter of the vacuum tube. The best results 
seem to have been obtained with a pipe 2°36in. diameter 
inside. It must not be forgotten that by increasing the 
size of the pipe the quantity of air to be withdrawn is 
increased, a thing much to be avoided for obvious 


of any of the ejectors, nor described them | reasons. 


For a train of twenty vehicles the results are shown 
in the annexed reduced diagram. It will be seen 
that while the vacuum began to be made almost imme- 
diately in the leading van, no less than thirty seconds 
ela before it reached a maximum, while about one 
and three-quarters and two seconds respectively elapsed 
before the vacuum began to be formed in the central 
and tail carriages. The carriages, from the first to the 
ninth ceerery had single vacuum pipes, while the 
remainder had double pipes. 








THE AMALGAMATED SOCIETY OF 
ENGINEERS. 


In our last impression we published the circular of the 
masters, proposing an addition to the working hours of 
the operative engineers. We now give a manifesto 
issued on Monday night wy the Executive Council of the 
Amalgamated Society of Engineers :— 

“Fellow Members,—The nine hours’ system is in danger, and 
we have now to explain to you the reason why it is thought neces- 

to arrange special measures for the defence of what we now 
believe to be the most precious heritage of our time and trade. 
As you all know, an attack upon the hours of labour by our em- 
loyers has not been unlooked for, and to some extent we have 
en prepared for the issue that seems likely to arise. Knowing, 
therefore, that the raising of such a question was amon 
the possibilities of the near future, we have so long look 
the contingency in the face that we can now decide upon 
our line of action with the confidence of men who, having 
already thought the matter out for themselves, are pre ared for 
the struggle that may come. Necessarily, this knowledge has 
made us careful, and during the last trying six months we have 
on all trade matters conducted our affairs with scrupulous mode- 
ration. We knew that times were hard, and wherever the 
necessity for reduction of wages was shown to exist we have 
quietly given way. By such a policy of concession we a to 
save the more valuable of our _— es from attack, and were 
sanguine enough to trust to the fe sarin of our employers 
in the matter of the hours of labour. On the contrary, 
however, what we have surrendered with a fairly grace 
has been coolly accepted, and now we are to be asked to make 
the crowning concession of a return to the hours of labour 
which formed the standard previous to the autumn of 1871. 
In matters of this kind it is always well to take time by the fore- 
lock, and therefore we make this communication to you in anti- 
cipation of our usual medium, in order that every man may be 
ready to meet the emergency the moment it arises. In the first 
place, our ground of action is furnished by the following letter 
and circular, issued by the London secretary of the Iron Trades 
Employers’ Association.’ Then follow the letter and circular 
referred to, which we have already published. The manifesto 
then proceeds :—‘The hand that drew this ‘‘ Case of Employers 
in the Iron Trade” has evidently lost much of its ancient 
cunning, and we are glad to find this denunciation of trades’ 
unions, nine hours’ system, the Legislature, the decline of 
pauperism, the liquor traffic, the banking system, the mis- 
takes of philanthropy, and the American war so much 
weaker than might have been expected from so experienced 
a pen. Possibly the real weakness of the case submitted 
to him is the excuse of the advocate. There is every temp- 
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tation to be critical when such a document as this has 
to be examined carefully, and its ex: vein of reckless 
assertion, vague generalisation, and occasional delirious confusion 
of metaphor offer fair oy to the humourist who delights in 
eccentricity of style. For carping of this kind, however, the 
subject is too serious, and we purpose to dispose as a 
 eacwe of the most substantial points relied upon by ‘The 
ployers in the Iron Trade.’ First, then, comes the state- 
ment about the depression of trade and the probable reasons 
for such depression. With the reasons given we have little 
to do; but it must be confessed that some of them appear most 
urd, and we decline to accept the fact of the American war 

of sixteen years ago as at all a sufficient reason why the 
hours of labour of English engineers should be increased. 
th America and England have had their largest increase 
of industrial and cial develop t since that war, the 
effects of which are too remote to have much effeet upon the 
trade situation of to-day. We also deny emphatically that the 
operation of the Factory Laws has in any way injuriously 
affected the engineering trade, as those laws have little direct 
bearing upon the condition of labour in ironworks or engineering 
factories. We have further to remark that if the banking system 
of the coun’ is bad, no part of the blame for it can be laid 
upon the shoulders of the workman. The banking system is, as 
a rule, carried on for capitalists by capitalists ; and ren of 
labour, whether as customers, depositors, or shareholders, must 
bear the ter share of responsibility for the evils of which 
they complain. Are we asked to accept this solution of the finan- 
ial dead-lock, ‘ because banks break, and the financial system of 
the country is carried on in a ruinous fashion, therefore the 
working man must work longer hours? Such a proposition is 
pre us, but the a circular gravely asks us to accept 
it as one sound reason why we should work ten hours per day. 
e ci seems also to regret the decline of pauperism 
during the last few years, and makes the daring assertion 
that this decline has been at the expense of employers. We have 
always been led to believe that a decrease in a number of paupers 
was a blessing to a nation at large, and not fraught with evil | to 
any section of the community. We are now asked to believe, 
however, that because pauperism has declined, therefore it has 
been at the expense of employers. This is absurd. The simple 
fact is that when trade is there is a demand for labour, and 
those who are paupers in bad times find an ree | for honest 
toil, and cease to be a burden upon the pockets of ratepayers. 
This seems to us matter for congratulation rather than for the 
mingled anger and sorrow of the circular. If this decline of 
pauperism has been one of the results of the nine hours’ system, 
we cor of few better arguments for the maintenance of the ex- 
isting standards. Equally ill-considered is the assertion that the 
value of export forms themeasure of profits. In some cases this is 
oubtedly true, but in the case of steam-engines and machinery 
the period of highest value has not n ily been the season of 
the highest profits, ause the cost of raw material must always 
form a large element in the production of work of this kind. 
Thus, for instance, in 1873 pig iron sold at from £4 to as far as 
£5 and £6 a ton; but since then the price has been gradually 
falling, until now it is selling in Cleveland at from 34s. to 38s. 
- ton. In a lesser degree this fact also applies to coal, another 
eavy item in the expense of an engine factory. It must, there- 
fore, be evident that a very material decrease in the value of 





machi into the composition of which iron largely 
enters can naturally accounted for without supposing 
the profits of the manufacturer of engines to be at 


lessened. Nay, more, looked at in this light, it is possible 
to have a large decrease in value, and at the same time a 
considerable augmentation of profits. That the amount of 
money —_ upon liquor does affect the trade of the country we 
freely admit. It is a great and growing evil, but of the amount 
consumed working men have not been the only consumers, and 
the only argument we can deduce from the statement made in the 
circular on this point is that all classes of the community should 
drink and smoke less, and not that the working hours of engineers 
should be increased. So much for some of the causes alleged to 
be underlying the present depression of trade, not one of which 
could by any ibility be removed by an extension of working 
hours. But while thus admitting the existence of a depression 
of trade, we are by no means prepared to confess that it 
is so intense as the employers would have us_ believe; 
and we should like their circular to have quoted figures 
in substantiation of their position on this point. Very 
minute and detailed returns of exports and imports in 
every department of trade are publixhed monthly by the 
Board of Trade Department of her Majesty’s Government, 
and these reports are easily accessible to all. Why, therefore, 
were some figures from these returns not quoted in the circular— 
in the first place, to show the relative depression, and, in the 
next place, to prove the falling off, not in the general exports of 
the country, but especially in the branches of trade which the 
association embraces ? e can only think of one reason why 
this has not been done, and that is, the figures tell the wrong 
way. The latest Government return issued is that for November 
last. We turn to p 39, and find the following figures under 
the head of ‘Machinery and Mill Work’:—The value of 
steam engines exported for the eleven months ending November 
of the past three years has been—1876, £1,817,904; 1877, 
£1,850,510 ; 1878, £2,268,859, an increase during the first 
eleven months of 1878 over a similar period in 1876 of close on 
half-a-million of money. On the import side of the return we 
look in vain for a single engine. To put this point more strongly, 
it is shown in these returns that during the whole twelve me 44 
of 1877 the value of steam engines exported was £1,989,513, or 
£279,346 less than in only eleven months of the year just closed. 
In the same way, if we extend the comparison to other de- 
scriptions of machinery thansteam eugines, we find thatin 1877 we 
expo! during eleven months, a value of £4,298,182; whereas 
for the corresponding period of 1878 the value of general 
machinery exported was £4,667,637—an increase of £371,455. 
Thus, so far as our foreign trade in machinery of all 
kinds is concerned, the figures quoted would almost indi- 
cate a slight revival of trade. However that may be, they 
most certainly do not bear out the gloomy vaticinations 
of the employers’ circular. We have another test which 
we can apply to the state of trade aspect of the question, 
and that is the one furnished by the known state of our own 
labour market, as shown by the monthly returns of our own 
society. In past years the worst period we ever experienced was 
in the January of 1868, when 10} per cent. of our members were 
unemployed. We have not reached such a point of depression as 
we then witnessed, for our December returns gave a proportion 
of only 8 per cent. of unemployed members. ‘These do not 
appear to us signs that the change sought for by the employers is 
in any way warranted by the circumstances of their case ; and it 
is to be trusted that any hope of trade revival which may now 
be visible will not be nipped in its blossom by a policy of aggres- 
sion on the part of the master engineers of the country. The last 

ragraph containsan entirely gratuitous assumption, unsupported 
by a single fact, that the increased hours of leisure given to 
the working man by the nine hours movement have been wasted 
in ‘too mazy cases.’ The qualifying phrase of ‘ too many cases’ 
does not take away the effect of the insinuation sought to be con- 
veyed, and which is led up to by all that goes before. It is certain 
as anything can be that the bulk of wal men may not have 
used their leisure time so well as their employers may have 
expected. But this question of leisure time is one to which there 
are two sides. One of the conditions of the settlement of the 
nine hours strike in 1871 was that overtime should be worked by 
the men when it was required by the employer. Since that time 
and in hundreds of — to-day, overtime has been the rule, and 
the workman may fairly plead that the nine hours system has 
given him very little more time for self-improvement than he had 








before, as his leisure has been sacrificed to his employer's needs, 
But in spite of this obstacle to the mental improvement of the 
mechanic, we make bold to say that he is improving. Not so 
much or so rapidly perhaps as his friends could wish, or himself 
desire. The worst specimens of the elass are those who are most 
seen and heard in the streets. The students are known but toa 
few, though many of these even can be discovered by the searcher 
who wishes to find. We turn again to Government returns, and 
find from the report of the Science and Art Department for 1878 
that since the nine hours system was established there has been a 
very marked increase in the umber of students annually examined 
under the auspices of the department. The subjoined figures will 
speak for themselves :—Students examined in 1870, 17,722; in 
1871, the year of nine hours strike, 19,962 ; and in 1877, 35,342. 
Now these examinations are held all over the kingdom, the 
students are members mostly of night classes, and are largely 
recruited from the workshops in our great centres of industry. 
During the six years the nine hours system has in force it is 
significant that the numbers examined have been nearly doubled, 
while in the two years immediately following the reduction 
of working hours, the increase was amazing ; in 1872, 21,678 ; in 
1 27,025. From this fact only one fair conclusion can be 
drawn. But above and beyond this we hold that the working 
man, having done a fair day’s work, has a perfect right to enjoy 
his leisure as he pleases ; and the fact that he does not use it as 
his employers may desire is in itself no reason why any portion 
of it should be taken from him, or why, to quote the circular— 
‘Idle hours which have been unprofitably thrown away should 
be reclaimed to industry and profit by being i to repro- 
ductive work.’ In conclusion, we can only say that had it been 
shown that the engineers of the country were unequal to the 
production of the quantity of work required from them to supply 
the needs of the nati customers, a case would have 
been made out by their employers for an increase in the 
hours of work, but this has not been done. On the contrary, 
the evil from which we now suffer is too great a capacity to 
produce, and even in a trade like ours, where work is generally 
taken by contract, many employers have manufactured on stock. 
Therefore, to work more hours would simply make matters worse 
in this respect, while at the same time production would be ve 
slightly cheapened. At nt we have little more to say. e 
believe we echo the sentiments of the engineers of Britain when 
we say that we value the nine hours system so highly that we 
will venture any sacrifice to maintain it; and if perchance it 
should ever be wrested from us by the accidents or chances of 
some disastrous time, the struggle for it shall be renewed when 
times revive. The inconsistency of a nation of toilers working 
long hours when trade is and short hours when the sun of 
prosperity shines shall not be one of our creating. Such an 
anomaly we will do our best to avoid. In the history of unions 
and industries, as in the lives of individuals and of nations, 
there are times when struggle is sacred and resistance a duty. 
Such a time seems with us to be now imminent ; and if events so 
will it, we shall have no alternative but to fight.” The manifesto 
is accompanied by voting schedules and signed “‘J. Burnett, 
General Secretary, General Office, Blackfriars-road.” 








EXPERIMENTS WITH THE SILICATED CARBON 
AND SPONGY IRON FILTERS. 

Mr. G. W. Wiener, F.C.S., has recently made a series of 

experiments with the spongy iron and silicated carbon filters, and 


the following a a his pen in the Analyst :—The Mar- 
ig es being evidently contaminated by infiltration 
rom the sea, has a very unpleasant smell and taste, and the 
microscope shows a variety of objects which might be more readily 
in surface drainage than in drinking water. It was there- 
ore fairly suitable for such an experiment. The two filters 
chosen were perfectly new and bought direct from the makers, I 
did not consider it of any use to test these filters while quite new, 
as it must be evident that if they were not capable of working 
satisfactorily for a few weeks on such water as that used the 
experiment was concluded. They were therefore put up side by 
side—filled regularly as nearly as possible with the same quantity 
of water and at the same time, the amount being about two 
lions per day each and allowed to work thus for five weeks. 
uring this time I found that the silicated water was always 
preferred for table use. Even those who were entirely ignorant 
of the fact that filters were used, would sometimes complain of a 
flat taste in the spongy iron water. filter possesses 
advantages peculiar to itself, so I determined, in addition to test- 
ing the water which had simply passed through each filter, to 
test samples which had through both, and as it seemed 
possible that the order in which the filters were used might make 
some difference, it was decided to try with silicated filter first and 
with spongy iron first. I therefore had in all five samples, viz. :— 
(1) Water from main ; (2) water filtered through silicated carbon 
filter; (3) water filtered through spongy iron filter; (4) water 
filtered first through silicated carbon and secondly through spon 
iron ; (5) water filtered first through spongy iron and secondly 
through silicated carbon. The samples were distilled for 
ammonia as soon as possible. The following are the results of 
the five analyses:— ss 


a 
No.1. | No.2 | No.3. | No.4. | No. 5. 

















| Tapin | Silicated | Spongy First, First, 
| main. carbon | iron | silicated. | spongy. 
| filter. | filter. Second, | Second, 
i | spongy. | silicated. 
Colour .-| Yellow (Pale blue.{Pale blue.) Opaque | Chalky 
green, | | blue. blue. 
slightly | 
| us, | 
Suspended matter .' Taos. None. | None. Traces. Slight 
races. 
Smell .. Offensive.' Very Offensive. | Decidedly | Decidedly 
| i al t. ‘ offensive. | offensive. 
Taste .. ..| Slightly | . |Salineand, Unplea- Exces- 
| offensive. | | offen- | sant and | sively flat 
| | sively flat.! very flat. and 
} | | objection- 
| | able, 
Hardness _ before | | 
boiling.. .. ..| 27 | 16-9 deg. | 11-6 deg. | 14°0 deg. | 1771 deg. 
Hardness after | | 
boiling .. -.,| O4deg. 5S Bdeg. |. 9°3 deg. | 107 deg. | 7°2 deg. 
Total solids .. ..! 69°60 | 6690 | 5835 | 60°70 | 69°75 
Loss on ignition ..| 5°-0 6°30 5°35 | 4°50 9°40 
Tot. mineral matter 63°80 60°10 53°00 | 55°90 60°35 
Chlorine as chloride; i 
of sodium .. 36°66 36°66 36°46 | 36°50 36°50 
Nitrogen as am-| | | 
monia .. .. ..| None. | None. 0728) | (0875 0149 
Do. albuminoid am- | 
monia .. .. ..| 0033 None. “0161 | “0140 0051 
Do. nitrates .. . *7500 “7300 «| = °6600 | 6600 “7300 
Do. nitrites .. ..| Traces. | Traces, Traces. | Traces, Traces, 
Total nitrogen in| } | 
these four forms. ‘7533 | ‘7300 7489 | *7615 “7500 
Oxygen absorbed, } 
permanga- | | 
a = ai None. None. 0630 | «0314 0183 
IC ex- ; 
amination re- | | i 
sidue .. Very bad | yy | Satisfac- | Satisfac- | Satisfac- 
animal bris | tory. | tory. | tory. 
and minute | It was | } 
vi ble. traces | very free | | 
done. | Sttmeed iongindes | 
e e! suspen: 
small ter | matter, 
spores. _ traces. 
| Quartz. | 
On looking at these results, the first feature which 


deserves attention is that the two filters when used together do 





uot appear to have effected any additional purification, but rather 
the reverse. Itis very difficult to account for this fact. In both 
cases an ample quantity of the once filtered water was allowed to 
flow through the second filter so as to rinse it out, and the rinsings 
were rejected. It is true the filters were not continuously worked 
under these conditions for any length of time, but this ought 
hardly to be an essential for this experiment. Leaving this I 
mae next point out the special features shown by columns 
No, 2 and No. 3, which are the two filtered waters, as compared 
with column No. 1, which is the unfiltered. Both filters have 
equally removed the Page 4 green colour of the water, and the 
suspended matter. e silicated filter has greatly reduced the 
smell, but the spongy iron has merely changed its character, so 
that instead of resembling decaying vegetable matter it is a sort 
of indescribable smell, perhaps more resembling the smell of 
impure hydrogen produced by the action of acid on iron than 
anything else ; but of course very faint, though offensive. The 
taste has apparently been affected in a similar way. The 
silicated removed the offensive taste, and left only the saline. 
The spongy iron left the saline, but added to it a taste a little 
worse than if the water had been boiled, that is, there was 
something besides the flat taste. Bischof has alluded to a gas 
which he has observed within the bulk of spongy iron after it had 
been in use some time, which gas he says is sometimes explosive, 
sometimes not, and on one occasion he found this gas to contain 
a hydrocarbon ; may not this hydrocarbon be the cause of this 
oa and taste? The effects of the hardness are singular. The 
silicated reduced the temporary hardness by 6°2deg., and the 
permanent hardness by 4‘ldeg., total reduction 10°3 deg. The 
spongy iron reduced the temporary hardness by 15°5 deg., but 
only reduced the per t hard by a deci The spon; 
iron therefore reduces the total hardness the most, but bearing in 
mind the greater importance of permanent hardness, there is 
probably little to choose. It is remarkable that the reduction of 
total mineral matter does not more closely follow this reduction 
of hardness. I have not yet made full mineral analyses of the 
residues to determine this point. It is, however, in the ammonia 
and albuminoid ammonia, which are so often viewed as almost 
the sole proof of A or otherwise, that the most important 
results appear. e silicated removes even the small proportion 
of albuminoid ia which was present, but the spongy iron 
produces a very marked proportion of free ammonia and so much 
albuminoid ia that the water would probably be con- 
demned by those who trust mainly to that determination. This 
result is a serious one, in whichever light we view it. If the 
albuminoid ia deter tion is of value, then tanto 
the filtered water is worse than the unfiltered. If the iter is a 
one, and certainly many other experiments have poin 

out that it is, then any analyst who reported on such a water, in 
ignorance of the fact that it had been through spongy iron, might 
be deceived. But still further, if spongy iron acts in this way, is 
it possible that metallic iron may in a less degree? In con- 
sidering this point all the special circumstances of the case must 
be borne in mind. For instance, the very saline character of the 
water, and the fact that this salt is partly due, in all probability, 
to infiltration from the sea, but still the fact remains. It is 
unnecessary to go at length through the other columns. It is 
well, however, to point out that when two filters were used, in 
the case where the spongy iron was last the ammonia and 
albuminoid ammonia were almost as high as in No. 3, while, 
where the silicated was ow were far less, though not so low 
as when the water passed through the silicated only. It would 
be very desirable to have reports of similar trials on the water 
supply of other places, but I hope it will be possible to take the 
precaution of using new filters and keeping them at work for a 
month before taking the samples. 




















INTERNATIONAL EXHIBITION OF BAKING AND CONFECTION- 
MAKING MAcHINERY.—It has been decided that on the occasion 
of the next general meeting of the Union of German Millers, 
to be held in the building of the Society of Brewers, “Tivoli,” 
there shall be an international exhibition of machines, con- 
fectionery, baking, and cutting machines, which is to be opened 
on the 22nd June, 1879, and to remain open until the end of July. 
The space at the disposal of the society consists of about 
square metres. The latest time at which applications can be 
entertained is the 1st of March, 1879, and they must be addressed 
to “‘The International Exhibition of German Millers, Jos. I. 
Van den Wyngaert, Potsdamerstrasse, 95, Berlin, W.” 


Postat Irems.—Dingler’s Journal gives the following :—‘‘ The 
number of letters posted annually, isestimated at 4000 millions. The 
German post-office delivers 300 millionsin a year. Wax tabletsare 
first mentioned in the sixth book of the Lliad. The ptian 
papyrus was, for a long time, very dear. In the time of Pericles 
a medium-sized sheet cost 7s. 6d. Parchment was introduced 
in the third century B.c.; paper was made from in Italy, 
A.D. 1314. The first German paper mill was e at Mainz. 
Letters assumed their present form in the fourteenth century. 
Envelopes were invented in 1820. In 1866 Dr. Stephan invented 
the postal card, of which 400 millions are now annually used in 
Europe. Cyrus established the first horse mail. Carrier pigeons 
were first used in the East. Rome used private letter-carriers in 
the time of the Republic. Letters from Africa required fifteen 
to twenty days; from Asia, forty days. Augustus established 
the first public mail. The mail messengers were called equites 
positi, hence the name ‘post.’ The German-Austrian postal 
union began in 1850. The world’s postal union now embraces 
20 million square miles of territory.” 


Sourn Yorksurre Coat anp Iron Trapes ror 1878.—The 
year which has just drawn to aclose has been an unprofitable 
one to both masters and men, so far as the coal trade of South 
Yorkshire is concerned. Prices of coal have not only been 
remarkably low, but competition has been carried to such an 
extent that coalowners in the district are said to have lost as much 
as from £8000 to £10,000. The new collieries which have been 
opened out have poured their produce into the market at such a 
rate as to lite inundate it with fuel. In addition to the 
depressed state of trade and the over-production, the district 
coalowners have had to fight an up-hill battle with regard to the 
London trade, the Great Northern having refused to reduce their 
tonnage rates, which are now 8s. 5d., including City dues, A 
large quantity of both Silkstones and Barnsley house coal has 
been sent to London and the South, and a tolerable business has 
been transacted with the Eastern Counties, as weli as with home 
markets. Steam coal during the export season was largely for- 
warded to Hull and Grimsby, and a good quantity was sent from 
both places to the Baltic ports. Prices of this class of fuel have 
also been but limited, and in some cases unremunerative. Engine 
fuel and slack have met a slow sale, and prices have been ridi- 
culously low. The depressed state of the cotton trade, and the 
lengthy and disastrous strike in Lancashire, had a tendency to 
greatly diminish the demand for engine fuel, which has been 
‘fered as low as from 2s. to 2s. 6d. per ton at the pits. The coke 
trade has suffered a good deal by the limited make of pig iron 
throughout North Lincolnshire, to which district most of the 
coke is sent. ‘The Frodingham Tron Company, which own a long 
range of ovens at Silkstone Common, closed the whole of them 
about the month of August, and became purchasers rather than 

roducers. The district has throughout the year been disturbed 

y money losses and disastrous strikes and disputes, some of 
which still exist. The last month of the year has marked 
by a demand for a general reduction of wages, and a gigantic 
strike is threatened early in the new year. e finished iron and 
steel trades have been depressed through the year, and as the old 
ed departs no improvement can be hoped. Several of the 


oundries have been kept going with requisites for the new 
collieries, but these, as a rule, have all been supplied, and hence 
a very limited business is now being done, 
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RAILWAY MATTERS, 


Tne large number of tramways exis' in Paris has led some 
of the cartwrights to construct their vehicles with wheels of the 
exact gauge of those lines, so that by a little address on the part 
of the driver a great part of the labour of the horse may be saved. 

One hundred and five railway bills were last year lodged prior 
to the 30th November. Sixty-eight of these are railway 
fifty-one tramways, and six eous, the total being six less 
than last year. is decrease is not, apparently, very consider- 
able until we look back to such sessions as 1873, when 205 plans 
were deposited, ; 

An order for a suite of State carriages for the use of their 
Majesties the King and Queen of Italy upon the railways of that 
country has been placed with the Metropolitan poy Carriage 
and Wagon Company. The i are to Le built upon 
Cleminson’s flexible wheel-base system, and are to be similar in 
design to the new Royal saloon carriages of the London and South- 
Western Railway. 

Baron M. M. von WEBER, consulting engineer for the Prussian 
State railways, has been commissioned by the Prussian Minister 
of Trade to visit England, to study the legislation of this country 
concerning canal transportation, and see how far its provisions 
are applicable to Germany, and especially to Prussia. In the 
spring he will probably go to the United States on a similar 
mission. 

Papers from New South Wales contain ts of the opening 
of the railway from Quirindi to Tamworth, a distance of thirty- 
eight miles, and 182 miles in all from Newcastle, the present 
southern terminus of the Great Northern line, which took place 
on October 15th, with considerable éclat, the governor, his two 
daughters, Commodore Hoskins, and several members of the 
Ministry being present. It is a that the surveys now being 
made for an extension of this line of railway southwards to 
Sydney will lead to its being speedily carried out, the present 
necessity of making rhea npn. of several hours between the 
South Australian metropolis and Newcastle being a great incon- 
venience. 

In Europe it is common to indicate on posts the gradients of 
different sections of a railway at the points of change, for the 
benefit of the enginemen and others. Formerly on the Continent 
it was almost universally thecustom toexpress the gradientsinthe 
form of a vulgar fraction, as is still done in England. Thus a 
grade of 1 in 100 would be indicated on the post by y35. A short 
time ago this was changed on some Prussian lines to the form of 
a decimal fraction, as 0°01 for the grade above-mentioned. The 
Prussian Ministry of Trade has now given instructions that this 
new method be abandoned and the old one substituted, the reason 
given being that the decimal fractions are often misunderstood by 
the enginemen. 

THE severe weather in Scotland is making travelling a rather 
uncertain undertaking. The two trains on the Caithness line, 
which were snowed up on Wednesday the Ist remained embedded 
until the 4th. The ngers who were in the first train made 
their way to a station, and the surfacemen who were on the 
relief train are believed to have got shelter in a ‘‘ bothy.” They 
were well supplied with provisions, and it was remarked last 
Saturday there is no fear that they will starve. The 12.40 train 
from Perth on Saturday morning, 28th ult., came to a stand in a 
wreath near Dava station, and the line was blocked at this point, 
where the snow is about 5ft. deep and very dense. The two 

ngines were led, and attacked the wreath, making their 
way through it, and leaving the passengers and carriages behind. 
The engines got on a distance of half a mile, when they were 
completely blocked in a second wreath, and the drift closed in on 
them before and behind. A snow plough and gangs of men were 
set, to work to dig out the passenger train. It was half-past six 
in the morning wheu the train got blocked, and it was not extri- 
cated till four in the afternoon. The passengers, twenty in 
number, had to remain the whole day exposed to the fury of the 
storm at the bleak spot where the train stuck. The train reached 
Inverness at eight p.m., having been nineteen hours on its way 
from Perth. Pleasant experiences ! 

For several years extensive works have been in progress at 
the Leeds station for the improvement of the r accom- 
modati The station has been much cuinelt and ¢ ough not 
complete, the new arrangements were used on Sunday last. The 
scheme has been a joint one of the London and North-Western 
and North-Eastern Railway Companies, and was estimated to 
cost £250,000. The works have included the formation of the 
new approach to the station from Boar-lane, in a direct line with 
Albion-street, which has now been open for some time, and 
secured a considerable extension of the station, and gave addi- 
tional platform and rail accommodation. The extension 
now completed adds a third large span to the roof, and creates a 
new through platform of equal length with what was formerly 
the North-Eastern main platform. The old through line of 
rails will now be converted into docks, from which the local 
trains will chiefly be despatched. Opposite the present entrance 
to the station the stone platform will be extended to the new 
main platform, from which the principal North-Eastern trains 
will be despatched. A subway has been constructed under the 
railway to another new platform on the far side of the station, 
intended only for excursion trains. This subway also affords a 
convenient and direct entrance to the station from Neville-street. 
The chief advantage secured by these extensions is the separation 
of the goods and passenger traffic; independent lines of rails, 
outside tue station, have now been laid for the goods traffic. 
The fact that a heavy general traffic had to be worked through 
the station where passenger trains were constantly arriving or 
departing, as is the case at Ludgate-hill Station now, was a 
serious inconvenience and a source of danger now removed. 


In further reference to the Board of Trade returns which we 
quoted last week, it may be useful to give some capital statistics 
relating to the fifty-eight tramway lines—that is, counting an 
original line with its su —_ extensions under special Acts as 
one—now in operation. he capital authorised to be raised was 
£6,580,111 ; the capital paid up was less than two-thirds of that 
sum—namely, £4,035,464; it was thus obtained: by shares, 
£3,117,146 ; by debenture stock, £46,850; by loans, £871,468. 
But the companies apparently have spent more capital 
than they account for: the item “capital expended” is 
given as £4,207,350. Niger sob G the companies were 
authorised to construct 3464 miles; the length open for public 
traffic was miles at midsummer last—140 miles being double 
lines, the remainder single. ‘Then there were 19} miles of cross- 
over roads, passing-places, and sidings. The total number of 

assengers conveyed during the year ended June, 1878, was 

46,001,223; the gross receipts during the same year were 
£1,145,465. Presuming that the receipts were from 
senger traffic alone, this gives an average fare slightly under 

. each person. The working expenses were £868,315, 
leaving ,956 as net receipts, after making allowance for 
£46,194 arising from a defect in the Salford return. ‘The net 
receipts, as stated above, are 54 percent. on the capital expended. 
On the 30th of June last the companies had 1124 tramway cars 
in use and 9222 horses, or 8'2 horses ay car. England and 
Wales had, of course, by very much the largest share of the 
business, namely, 44 lines, £3,121,268 capital expended, 1934 miles 
in operation, and c ing 89,420,000 passengers. Scotland had 
8 lines, had spent £657,943 of capital, had 424 miles open, and 
carried 47,680,000—a far heavier traffic per mile than England 
and Wales obtained. Ireland had 6 lines of mone, with 
324 miles open; the go expended was £428,139, the 
passengers conveyed were 8,879,000. Distributed in proportion 
to length of line, England and Wales had 462,000 oer per 
mile; Scotland, 1,122,000 per mile; and Ireland, 275,000 per 

using round numbers, 














NOTES AND MEMORANDA. 


Tue first mention of sanalenensted zinc employed in voltaic 
arrangements is in Sir Hump! rey Davy’s Bakerion lecture for 
1826, where it is stated that “ Zinc, in amal, ion with mer- 
cury, is positive with respect to pure zinc.” Mr. Kemp, of Edin- 
burgh, seems to have been the first person to employ 
ai ated zinc and copper in the construction of 
apparatus, 

A METHOD of making a fine blue manganese colour by heating 
in an oxidising atmosphere two to three parts of silica or kaolin, 
eight parts of nitrate of baryta, and three parts of oxide of 
manganese has been published in France. He gives also a blue 
chrome colour for pottery, which is obtained by heating violentl. 
with an access of air a mixture of fifteen parts of boracic odd, 
fifteen parts of alumina, twenty of carbonate of magnesia, and 
two of chromate of baryta. 

In marine structures of ry bee or structures only occasion- 
ally at sea, great care should be taken to avoid the use or combi- 
nation of copper, or its usual alloys, with iron or steel. The 

lvanic action set up by even indirect connection of these metals 
is productive of rapid corrosion and pitting. This has long been 
observed and well known to many, but its truth, though now 
omonely poe pi itself, ~_ om 4 by the Se pooner 
of ships, an ee e Navy, where -metal screws 0! 
many tons weight are used. os as 

HERMANN HeErwic has extended his observations, with a view 
of obtaining a nearer approximation to molecular distances in 
fluids. He concludes that no two molecular layers in water can 
be more than 1°86 of a millionth of a millimetre apart, and that 
the same is true with a, to the mean distances of adjacent 
molecular centres. Sir Wm. Thomson had previously estimated 
the least value of the same distances at ‘05 millionths of a milli- 
metre. The differences are thus as one to thirty-seven, which is 
probably as near as either of the figures to truth. 


A NEW process by which ordinary wood has im to it the 
ap ance of walnut, suitable for office, steamboat, and other 
cabinet work, has been recently described. Birch, beech, alder, 
or similar woods, are first thoroughly dried and warmed, then 
coated once or twice with a liquid composed of one part b 
weight of extract of walnut-peel, dissolved in six parts of soft 
water, by heating it to boiling, and stirring. The wood thus 
treated is, when half dry, brushed with a solution of one part by 
weight of bichromate of 2 in five parts of boiling water, 
and, after drying thoroughly, is rubbed and polished. 


THE grein application of stained woods makes the followin, 
list of dyes of some value :—A brown is secured by a concent: 

aqueous solution of permanganate of potash. A red stain is 
not so easily secured, For this it is necessary to boil } lb. of 
logwood and 4 oz. of soda, in one pint of water; apply it hot, and 
then wash it over with a strong aqueous solution of alum ; rose, 
iodide of potassium in twelve parts of water for a first i 
corrosive sublimate in forty parts of water for a second; blue, 
indigo solution, or a concentrated hot solution of blue vitriol, 
followed by a dip in a solution of washing soda; yellow, either 
turmeric, dissolved in weeeereain or aqua regia with three 
parts of water; green, verdigris, dissolved in four parts of water. 


THERE is every probability that the application of electricity 
to manufacturing ———— will largely and —< extend, and 
sane a wider application forsteam power. On thissubject 
the Electrician says recent researches have given results which, 
however instructive, are somewhat startling as regards the 
p erage of work which must be stored up in certain pro- 

ucts of electrolysis before these can be obtained. Thus, in 
decomposing a ton of common salt in solution, no less than 
1,319,000 foot-tons of work are required to be stored up in the 
chlorine, hydrogen, and sodic hydrate, which are separated. 
Praciically, at least an equal quantity of work is converted into 
heat in the electrolytic circuit. Now the sum of these quantities, 
on the assumption that an expenditure of 2°5 1b. of coal per hour 
will give 1-horse power, represents 6°6 tons of coal, without 
taking into account the energy converted into heat by friction. 
More than ten tons of coal would undoubtedly be consumed in 
the electrolytic production of one ton of caustic soda and its 
equivalent weight of chlorine. And it may here be observed 
that only six tons of coal—besides sulphuric acid, &c.—are con- 
sumed in the ordinary manufacturing operations for the conversion 
of common salt to produce 20 cwt. of alkali—60 per cent. caustic. 
It must be confessed that the data in the present case do not 
appear very encouraging, especially when it is considered that 
steam power equal to 373 horses would be required to effect in 
twenty-four hours the decomposition resulting in one ton of 
caustic soda and its equivalent of chlorine, and more especially 
when the construction of the decomposing tanks and other appa- 
ratus is duly regarded with reference to the question of time. It 
is not, therefore, advisable at present for an alkali or chlorine 
manufacturer to adopt the electro-chemical methods for their 
production, but there are very many localities where the cheap 
egaeree of chlorine and hydrogen, and alkalineand acid solutions 
‘or metallurgical and dyeing purposes respectively, would be of 
the greatest advantage. 

THE compound which oxygen makes with the colouring matter 
of blood—viz., oxyhemoglobin—gives a well-marked spectrum 
having two absorption bands. Herr Vierordt, a German physio- 
logist, has pointed out that this may be simply observed by 
a the fourth and fifth fingers one over the other, and 

ringing their line of union before the slit of a spectroscope, the 
light used being sunlight transmitted. If now a caoutchouc ring 

round the finger so as to stop the access of arterial 
blood, the two absorption bands in the spectrum disappear in a 
few minutes, the spectrum pe P lace to that of reduced 
hemoglobin. Take the ring off and the former spectrum recurs. 
These phenomena evidently give information about the rate at 
which oxygen is being used up in the human body, and might— 
Herr Vierordt thinks—be advantageously utilised by the 
oo For this end, he goes on to show, even rollbcted light 

ill give the indications, and they can be conveniently observed 
from a finger, the red part of the lips, the tongue, red cheeks of 
young persons, &c., with a or spectroscope. The observer 
notes exactly the moment at which, say, a caoutchouc ring is 
applied to the finger and the moment of disappearance of the 

ds, The Leeds Mercury hasgiven the results of a large number of 
experiments made on himself, between the 7th of May and the 
8rd of July. The amount of consumption of oxygen, then, in 
normal, quiet life is found to show considerable variations. 
Immediately on rising out of bed, the process is slowest—about 
4min. 5 sec. on an average. e muscular exertion in dressing 
and washing increases it somewhat—it was 3min. 42sec.—and it 
becomes much quicker in the next half-hour—2 min. 35 sec.—due 
partly, doubtless, 1o breakfast. The values then are pretty con- 
stant till after the mid-daymeal. Immediately after this it rose— 
2min. 10sec.—and one hour later, at two o'clock, reached a 
maximum—l min. 24sec. Then comes a gradual decrease till 
between six and eight o’clock something like the value in the 
forenoon is reached again. Supper gave in the only two cases 
observed a considerable rise—1 min. 56 sec. Various occupations 
had a marked influence on the phenomenon; thus continuous 
speaking always increased the consumption of oxygen; so did 
sundry other bodily movements, as walking, &c. Specially inte- 
resting; was the increase in consumption observed during a 
temporary indisposition of the author. Shortly before and during 
the ailment low values were had; but as he grew better the values 
rose again. By intensifying his breathing he could considerably 
increase the time in which the absorption bands a &e. 
It is notable that the dissociation of oxyhemoglobin occurs 
in about two minutes, i.e, about the time in which suppression 
of breathing is found to cause the gravest phenomena in the 
system, 





MISCELLANEA. 


THE Colonies and India for the 28th ult. contains a good index 
- — colonial events of interest and importance for the year 


Tue Wolverhampton Chamber of C ce has appointed a 
committee of its number to examine statistics relating to the 
export of hardware to foreign markets. 


A COAL seam, estimated to contain 75,000,000 cubic metres of 
coal, having been discovered at Puerto Llano, in Estremadura, 
the Alicante Railway Compaany has resolved on constructing a 
branch line thither. 


Aw order has been issued from the Admiralty that engineers 
and assistant engineers on being paid off, or on return to England 
on paying off or supersession abroad, may state the reserve they 
wish to join and be discharged to the guardship at once, or at the 
expiration of full pay leave, without reference to the Admiralty. 


Captain Rovuparrz is at the present moment bg - employed 
in M. de Lesseps’ enterprise of creating a vast inland cea in 
Africa, in the gigantic natural basin which lies to the north of 
the Desert of Sahara. The country through which the projected 
canal would be cut is, it appears, entirely free from rocks or other 
obstacles. It has been carefully surveyed, and is found to be 
composed of sand and soft earth. 


In the tenth paragraph of this column in our last impression, 
some particulars were given of the progress of the boring -~ 
tions at South Kirby, on the Owthorpe estate of Mr. G. B. 
tt The boring operations are being conducted by Messrs. 
Mather and Platt, and we find that the depth of the 2ft. 4in. 
bed of coal is 381°83 yards from the surface. The total depth of 
the hole is now 1162ft., and is 15°25 in diameter at the bott 


THE Board of Trade informs the Association of British and 
Irish Millers that they have determined to advise her Majesty to 
issue an Order in Council legalising a new standard weight of 
100 Ib., the denomination of which will be announced in the 
Order in Council, which could not legally be made before the 1st of 
January. Beyond legalising this standard for use in trade, 
nothing will be done to make the use of such weight compulsory. 


THE millers of the Western States of America have set them- 
selves against the use of wire-binding pep | machines, on the 
ground that the wire gets into the flour and offal, and injures the 
milling machinery. The Minnesota millers have agreed not to 
buy wheat that has been bound with wire, except at a reduction 
of 10 cents per bushel. As nearly all the self-binding reapers of 
America bind with wire, this pro action of the millers is a 
serious one for the farmers, and for the makers of the American 
sheaf binding reaping machines. It is doubtful, however, 
whether they will have power to carry it into effect. No — 
binder has yet been uninterruptedly successful in ordinary field 
use, though two or three are now before the public, and will 
probably - perfected after another harvest. 


Durine the last seven or eight weeks the Maryport Hematite 
Tron ape 4 have been using uncoked coal in their blast fur- 
naces; and as they continue to smelt iron by this means, it is 
inferred, says the Jron and Coal Trades Journal, that it answers 
the purpose. They are employing the whole of their furnaces, 
and are sending large quantities of pig iron to the Continent and 
elsewhere. The coal used by them is from the Ellenborough 
Colliery, which was recently bought by them, and which is 
within easy reach by rail of the ironworks and the docks. It 
would be a great advantage to the collieries in Cumberland if the 
native coal co in this way in the blast furnace, 
although it is thought it might have a prejudicial influence on 
the dividends of local railways. 


From New Zealand further particulars are to hand of the 
recent very destructive gales and floods. Bridges—according to 
India and the Colonies—were swept away, and the atmosphere 
must have been rather heavy, as “between Timaru and Christ- 
church the air at times seemed to be laden with planks, sheets of 
galvanised iron, and rails.” In another place the soil was blown 
away in clouds, and the boards from the timber yards were lifted 
up and carried away some hundreds of yards. Several towns 
were completely flooded. At Amberley, in the height of the 
gale, the roof of one of the railway carri was blown off, and 
the guard, having stopped the train and rescued the occupants, 
had to get ro and other appliances to lash the iage, the 
sides of which were bursting out. The violence of the gales was 
something awful, and the floods exceeded anything before wit- 
nessed in New Zealand. 


Tue New River — have been for some time past sink- 
ing a deep well at Turnford, near Cheshunt, in Hertfordshire, in 
search of the water of the lower greensand. The work has been 
carried to a depth of alittle more than 900ft., and is now in the 
gault. The shaft is lined all the way down with a wrought iron 
tube 26in. in external diameter, so as to exclude the upper 
waters. Messrs. T. Docwra and Son, who are the contractors 
for carrying out the undertaking, are to continue the ex- 
ploration by means of a diamond drill exceeding in size any 
reviously made. The areca in question has just been manu- 
actured for the Diamond Drill Company, of Victoria-street, 
Westminster, according to the patent design of their engineer, 
Mr. James K. Gulland. The drill is of steel, in the form of a 
ring or shallow cylinder, 23in. in diameter and 9in. deep. On its 
edge are forty-eight opaque diamonds set in plugs or holders, 
Although firmly fixed, these admit of easy removal, so as to 
allow the insertion of fresh diamonds without damage in the 
removal of the old ones. This species of “‘iron crown” wiil be 
screwed on to the base of the tube forming the lower end of the 
boring machine, and when driven by steam power will be capable 
of bringing up cores 194in. in diameter. The requisite arrange- 
ments are made for keeping the drill cool by the circulation of 
water. Much interest attaches to the operations at Turnford, 
both in relation to the water supply and the proximity of the 
primary rocks, 

THE increase of iron-built ships in the merchant navy during 
the last seventeen years has been very remarkable. In 1860 181 
iron vessels were built—a number which rose to 503 in 1864, 
when a check was experienced. For nine years the numbers 
fluctuated between 300 and 480; but in the last two or three 
years it has passed the previous maximum, and last year 545 iron 
vessels were built. ‘The increase in the size is, however, most 
remarkable ; for, while the number of the vessels has been mul- 
tiplied threefold, the tonnage is six times as great. In 1860 the 
tonnage of iron vessels built was 64,699; in 1864 it was 283,169 ; 
in 1870 the 457 vessels built were of 272,320 tonnage ; and last 
year the tonnage of 545 vessels was 390,953. To put it shortly, 
in the first half of the period under review 3103 vessels were 
built, and in the second 4264. But while the numerical increase 
in the second half over the first was about 37 per cent., the in- 
crease in tonnage was 93 per cent. With the increase of the 
number of iron vessels afloat there is a large increase in the num- 
ber of those annually lost. In 1860 there were only seven iron 
vessels recorded as lost, and the tonnage of 1288 assigned to them 
shows that they were comparatively insignificant in size. Until 
1869 the number of iron vessels lost yearly was under 100, but in 
that year 104 were lost, and the tonnage of 53,483 shows that the 
average size was greatly increased. In 1874 the highest number 
was recorded as lost—159, the tonnage being 104,339. If the 
figures that have been Derr for the present year from some of 
the chief shipping and shipbuilding centres aw applicable to 
the whole country, the iron vessels built and lost in 1878 will, 








says the Pall Mall Gazette, be found both in numbers and tonnage 

in excess of those for its predecessor. There are now indication. 

— | use of iron in shipbuilding may be largely superseded 
y steel, 
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KRUPP’S IMPROVEMENTS IN WORKING HEAVY 





A PATENT for an improved method of mounting ordnance has 
been taken out by 
considerable attention, especially as, we understand, plans 
for applying the system to vessels of small size are being laid 
before the British Admiralty. In this country the patent is 
taken out by Mr. Alfred Longsdon, as a communication from‘ 
abroad by Herr Alfred Krupp, of Essen, in Germany. The 
method is essentially one o carrying a gun of considerable 
size on board a ry, small vessel. The gun is trun- 
nion pivotted, and is capable of being lowered below the 
vessel's deck for the purpose of stowage, or raised so as to be 
brought with its platform on the same level asthedeck. The 
gun itself has no recoil, the shock being transmitted direct to 
the hull of the ship. The gun retates with the pivot to which 
the carriage is attached, and is thereby capable of being 
directed to any point of the compass. In gunboats of the 
Staunch class, and such as were equipped by Sir W. Arm- 
strong for the Chinese Government, the gun is only capable of 
being fired straight ahead. But by the method which Herr 
Krupp has now introduced, the gun has the advan of an 
all-round fire, being trained quite independently of the boat. 
It thus offers to vessels of moderate size the peculiar merit of 
a turret-ship, The gun is not a disappearing gun, but the 
power of lowering beneath the deck will be of service in 

iving the vessel easier motion in heavy weather. The gun 
ing deprived of recoil, can be more quickly loaded, 
and the readiness with which it may be turned would be of 
essential service in beating off torpedo boats. The gun is 
loaded by hand, and as there is no protecting turret or shield, 
a breech-loader would be advantageous, as affording some 
cover to the firing party, though it will be seen that shelter is 
furnished to some extent by means of hatches, or cap scuttles, 
fixed round the circle of the gun, so that there shall always be 
one or more in the rear. 

We append a pictorial representation showing the applica- 
tion of the system to a gunboat of about 100ft. in length, such 
as would be auxiliary to an ironclad, and would be engaged in 
beating off torpedo ts. Applying the system on a larger 
scale, it is calculated that a 40 centimetre of 80 tons could 
be carried in an unarmoured steel vessel of 1000 tons dis- 
placement, with twin-screw engines of 4000 effective horse- 
power, giving an estimated speed of 18 knots per hour. The 
vessel would be 200ft, in length by 38ft. in breadth, with 12ft. 
as the extreme draught. The complement of men and officers 
would be fifty, and the estimated first cost of the vessel, 
ready for sea, without gun and stores, is £80,000. Such a 
craft is contrasted with Broadside ironclads of the Minotaur, 
Agincourt, and Northumberland class, having a displacement 
of 10,500 tons, a length of 400ft., and a speed of 15 knots, with 
guns of which the Leorieat only fire a projectile of 300 Ib., 
while the first cost, without guns or stores, is £525,000. Of 
course such ships are not built now; but in the next place 
comparison is made with the Inflexible, armoured turret ship, 
of 11,500 tons displacement, a speed of about 14 knots, a 
length of 320ft., and an estimated first cost, without guns or 
stores, of £476,000. The Inflexible is to carry four guns 
of 80 tons each, while one such monster piece of ord- 
nance would be carried by the Krupp vessel of less 
than one-tenth the size and about one-sixth the cost. The 
Krupp vessel has two smoke stacks carried abreast, and 
one of these can always be lowered to allow the gun perfect 
freedom in respect to its line of fire. Compared with the 
- ironclads, the vessel thus designed and equipped appears 

ut a diminutive antagonist, whereas it carries a gun equal to 
the heaviest in the British Navy, and excels the Inflexible in 
-_. The power of rotating the gun is also complete, so 
that the smaller craft can fire ‘end on” with as much 
‘facility as a turret ship of large ton and with even a more 
complete sweep of the horizon. Such are the merits of the 


new design, although, of course, it cannot vie in all respects 
with the first-class ocean-going ironclads of the present day. 


err V. Krupp, and is likely to attract | 





In the view above it will be observed that as the. 
vessel is not one of the larger type, there is only one | 
smoke stack, The one-gun batteries on shore are those in | 
which the gun is muzzle-pivotted and completely covered, | 
according to the plan of the ‘‘invulnerable gun” devised by 
Herr Krupp, and tried some time ago with marked success, 
The gunboat in this drawing might be armed with 
one long 6in. gun, weighing 3 tons. It is proposed that two 
smaller guns should also be carried, one at the bow and the 
other at the stern. Each of these might be the 8°7 centimetre 
field gun of 480 kilogrammes. A mitrailleuse could also be 
employed, probably the Nordenfelt or the Hotchkiss can- | 
non. A twin-screw boat thus armed would be especially | 
valuable for the purpose of encountering torpedo boats, as | 
already mentioned. 

Reference to the drawings on the opposite page will show the 
details of the arrangements. Fig. 1 represents a transversesec- 
tion of a portion of a light draught gun vessel, Fig. 2 being a 
longitudinal section, and Fig. 3 partplanof the arrangement. A 
spindle or shaft, forged either solid or hollow, is shown 
in Figs. 9, 10, and 11, the head being either square or round 
to enable the cheeks, Figs. 5, 6, and 7, to be shifted to any 
position in the event of the head being . These 
cheeks, forming the carriage, are made either of forged iron, 
soft cast steel, bronze, or other material found most desirable, 
the trunnions being placed in such a position that the rear 
part of the spindle may always be close to its bearings, and 
which are connected by means of. dovetails, keys, screws, and 
wedges. The step or shoe, made of forged iron, or other 
material, is either secured to the keelson of the ship, or, 
where the depth of the structure allows, it may be secured 
and carried upon an intermediate deck. At the deck, 
or under the head of the shaft or spindle, support 
is —_ either by means of an armour-plate bush, backed 
with teak, or by hard wood chocks well secured to plate 
and angle iron carlings as usual in shipbuilding. hese 
carlings are carried by means of wrought H-iron struts, 
stepped upon keelsons and tie bars .of flat iron worked 
ns the deck plating—Figs. 1, 2, and 3—the whole 
being connected to the frames, floors, and beams of the ship, 
or by means of a solid bush or block of wrought iron or 
other material with friction rollers, or having a tight fitting 





turned ring let into the deck in two pieces, as shown in 
Figs. 11 and 12, and supported by H-iron sheets, flat tie bars, 
aoe and trussing dovetailed and keyed into it, as shown in 
plan and section, Figs. 4, 8, 11, 12, 26, and 27. 

Figs. 1, 2, and 3-show a strong wrought or cast iron 
wheel secured to the spindle of the gun — or screw bolts, 
and turned by a pinion, worked either by steam, hydraulic, 
or hand power. The pinion shaft is prolonged through 
the upper deck to enable the gunner by means of keys or 
levers to bring the gun round and direct it to any desired 
point of the horizon. In the working of smaller guns the 
wheel may be fixed higher up, as shown in Fig. 1]. It is 
proposed to place strong hatches or cap scuttles of wrought 
iron in the vessel’s deck, as shown in Figs. 1 and 2, to 

revent undue exposure of the men, and to facilitate the 
Luding and sighting of the gun while in any position. 

Figs. 13 and 14 represent in section and elevation a simple 
method of raising and lowering a small and carriage, 
suitable for s' vessels, by means of a single screw, 
secured between the floors of the vessel or boat to a forging, 
above which is placed a guide block forming a nut with 
a ste ~— on the upper part to receive the heel of the 
spindle. This block is held in its place laterally by the 
guides, formed of plate and angle iron framing, and is made 
to rise and fall by a wheel and pinion. When the gun or 
platform is raised to the og height, a forged iron 
‘*fid” or key is passed thro the aperture of the guide 
block, the screw is reversed a turn, and the whole 
weight is then carried by the lower deck or platform. 





GUNS. 





Figs. 15 and 16 show the application of this system for 
raising and lowering guns of large calibre by means of one 
cylinder or ram, placed directly underneath the spindle. 
Fig. 15 is a transverse section showing a large hollow cylinder, 
the piston of which is well packed in. the usual manner and’ 
forms the step for carrying the spindle. When water or steam 
of sufficient pressure is applied on the underside of the piston 
the spindle rises to the requisite height, as indicated by 
the dotted lines, being steadied by means of guides, and 
carrying with it the gun, carriage, and platform, ready 


| for working. The cylinder is then relieved of the load by the 


supporting clutches or blocks shown in Figs. 18 and 20, these 
blocks being screwed forward so as to underneath the 

latform by the action of the little wheels chown at the side. 

ig. 16 is a longitudinal section of the vessel, showing a method 
for raising and lowering somewhat similar to that of Fig. 15, 
the means employed being one ram or cylinder, but with the 
bottom of the —_ formed hollow to enable a cylinder of 
less diameter and weight to be used. Where the depth of the 
vessel will permit, the cylinder or hydraulic ram mbes laced 
entirely beneath the bottom end of the spindle, and thus 
modify the arrangement. In both the foregoing methods the 
bases of the cylinders are firmly secured to the keelson of the 
vessel, the upper end being supported by the beams and fram- 
ing of the dom. The turning gear is disconnected by a lever 
crank. 

Another application of this system consists in raising and 
lowering the gun and platform by two hydraulic rams or steam 
cylinders, the ram heads of which are kept apart by means of 
forged V-shaped flat links or bars, shown in Figs. 17, 18, and 
19, connected and carried by stout crossheads, the water being 
admitted to the cylinders so as to raise both rams simul- 
taneously. The spindle, when lowered, s down 
between the cylinders, the heel being carried in a socket or 
step attached to a strong wrought iron table, under which 
a trunnion passes, connecting the links and guide blocks 
so as to secure a parallel motion, the head of the spindle 
being carried by a platform formed of stout H-iron and 
plate, — a wrought iron or cast steel bush or block 
firmly bol to it, with turning gear on the under side, 
driven either by hand or steam power, as shown in Figs. 
17 and 18. By means of clutches the same machinery may 
used for working the pumps attached to the rams and cistern. 
Fig. 17 shows part longitudinal section, and Fig. 18 part 
transverse section of vessel. Fig. 19 is a plan of the rams or 
cylinders. In Fig. 20, Est horizontal section of H-iron 
supports is shown, with plan of platform, spindle bush, and 
supporting clutches. Fig. 21 is part transverse section of 
the vessel’s deck, showing the recess made in it to carry 
the gun when lowered. 

The oe of this arrangement to the present con- 
struction of composite vessels is shown as follows :—Fig. 22 
is part longitudinal section of the vessel and platform, show- 
ing the gun being raised or lowered by means of 
four continuous screws, worked simultaneously by bevel 
wheels, driven by means of hand or steam power. 
These screws are carried in strong forgings, firmly 
secured to the H-iron framing and supports, on the face of 
which are attached the slides for guiding the platform. 
On the bottom of the platform are secured strong 
forged crossheads extending from side to side, hav- 
ing nuts formed on their outer ends for connecting 
with the screws. Upon the bevel wheels being put in 
motion, the gun and platform rise to the fighting level indi- 
cated by the dotted lines. When the requisite height is 
reached, the supporting clutches are run out and the 
weight is carried 5 them, after which the hollow screw-jack 
or column Fig. 25, is raised, secured, and screwed up in 
place underneath the spindle, thus relieving the screws and 

earing. When the gun is again to be lowered, the screw-jack 
is swung down, as indicated by the dotted lines, the sup- 
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‘porting clutches are withdrawn, and the motion of the sctews 


is reversed, 

Fig. 23 shows part transverse section of this vessel and the 
arrangements, and Fig. 24 part plan and horizontal section of 
the same. Figs. 23 and 24 also show a similar arrangement 
worked by means of four hydraulic rams or steam cylinders, 
the ram heads of which are applied to the underside of 
the platform. es and valves connect the cylinders, to 
insure uniform and simultaneous action of the pumps. Fig. 26 
is a plan of the dovetail connection ona larger scale. Fig. 27 
is a cross section of the same in the wake of the wedge, key, 
or — bolt, one or more of which oe | be as 
found requisite, the object being in all cases to dispense with 
rivets as much as ible. Hence it is purposed to use sec- 
tions of iron requiring little or no rivetting. 

When pneumatic power is employed to elevate and lower 
the gan, the weight in its descent may be made to compress 
a volume of air in chambers such as are used for holding 
compressed air, and this accumulated force may be supple- 
mented by an additional supply of compressed air, held in one 
or more auxiliary vessels, an Bobo | by hydraulic or steam 
power. The detaiis and arrangements thus given are shown as 
— to boats, vessels, and ships, but may be also applied 
to land forts or batteries, by substituting the level of the fort 
or battery for that of the ship’s deck. 








ENGINES OF THE LORD OF THE ISLES. 

Wrrs this impression we give at 28 the first of a series 
of illustrations representing the engines of the steamship Lord 
of the Isles, a vessel built in 1870 by Messrs. R. Napier and 
Sons, Glasgow. The speed of the vessel being insufficient, 
Messrs. Shaw and Son, the mi ing owners of the vessel, 
gave instructions to Mr. Adam Miller, to prepare designs for 
a complete set of new machinery. This was accordingly done, 
and the contract placed in the hands of Messrs. C. D. fea 
and Co., of Hull. Our illustration is a sectional elevation 
through the condenser. 

The engines have compound inverted vertical cylinders, the 
diameter of ths cylinders being respectively 44in. and 76in. in 
diameter, and 48in. stroke. There are several points of much 
interest in these engines and boilers, which we shall describe 
with further illustrations in succeeding impressions. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





Sim,—I am obliged to Mr. Bidder for calling my attention to a 

note on my recent analysis of “Cleopatra’s Needle,” which 
ared in your issue of 13th December, and which I had over- 

looked. Your reporter has made an error in the title of the 
paper which I before the Society of Public Analysts, which, 
as you will see by the enclosed printed copy, should have been 
**On Cleopatra’s Needle.” 

I certainly should not be likely to fall into the error of calling 
the granite of the obelisk by the name of “ svenite.” 

79, Great Tower-street, G. W. Wiener. 

January 6th. 

[In the line of the paragraph referred to, the words “ gravity 
of syenite, the granite of which,” should have been “ gravity of 
syene granite, of which.”—Ep. E.] 





PHOSPHOR BRONZE. 

Sm,—The fourth ph of your article ‘*1878,” which 
appears on page 12 of your issue of 3rd inst., is calculated to 
mislead your readers and to do us some injury. We are obliged 
to you for speaking so highly of poe bronze for rolling mill 
bearings, but are at a loss to understand in what way our metal 
has ever failed in competition with cast steel or malleable cast 
iron ; and shall be glad of some explanation on this point. The 
wear of phosphor bronze cannot possibly be regular, and this will 
be patent to you when you reflect that we produce about a dozen 
different alloys, each having distinct applications, from telegraphic 
wire to edged tools. The alleged deterioration of phosphor 
bronze when recast can only be the consequence of ignorance as 
to the proper mode of procedure in regard to this operation. 
The superiority of phosphor bronze, for the purposes for which 
we recommend it, has been so universally recognised by engineers 
and manufacturers in every of the globe, that we need only 
state as a further proof of its acknowledged merits, that the 
sale, notwithstanding the general depression in trade is daily 
increasing. 

For the PHospHor Bronze Company, Liuiren, 
G. A. Dick, Managing Director. 

139, Cannon-street, London, January 9th. 





CONTINUOUS BRAKES. 

Srr,—Mr. Westinghouse in the letter inserted in Toe Enct- 
NEER of the 3rd instant, states that the Great Northern Railway 
Company have had fifteen failures in the use of two engines and 
fifteen carriages fitted with his brake, while the Midland Com- 
pany have used fifty-seven engines and 192 carriages with only 
five failures. : 

The disparity named is so great that I beg to ask through your 
columns for some explanation from Mr. Westinghouse, as I have 
a considerable interest in the Great Northern Company, and the 
statement referred to suggests serious matter for consideration. 
Mr. Westinghouse does not state the length of time over which 
his figures extend, but I presume it will be the same in both cases. 

The two lines of railway are practically of the same character 
as to gradients, &c., and there is great similarity in the traffic, 
so that there is nothing therein to account for the difference 
named. The Westinghouse apparatus, I conclude, is on both 
lines to all intents and purposes the same, of equal quality of 
material, and workmanship, and that the working of the brake 
— the Midland system has no advantage of construction? 

ow then does it oo that in the hands of the Midland 
Company the Westinghouse brake works with only 2 per cent.— 
to the number of vehicles—while upon the Great Northern it is 
88 per cent.? Surely there must be some mistake. Does 
Mr. Westinghouse mean that the drivers on the Midland are 
superior to those upon the Great Northern line, or does he 
suspect that he has not had fair play? The words of his letter 
certainly imply that there has been something other than mere 
working casualty, and I think he is bound to be candid in his 

sonalings, for the subject to which it refers is undoubtedly one 
of the most valuable and important to the public at sc 

Jan. 7th. ERITAS. 





THE LAWS OF MOTION. 

Srr,—Absence from home will explain the lateness of my reply 
to the letter of “‘ X.,” which — in your number for the 
20th ult. Your correspondent’s latest objection to my fly-wheel 
example, on the ground of “average velocity,” is so unmathe- 
matical that I cannot understand his raising it, but will, notwith- 
standing, endeavour to show its groundlessness. He says that 
because the “average velocity” of the originally moving wheel 
during the transference of motion is 87°75ft. per second, while 
that of the other is only 37°75ft., it is impossible for the ene 
gained by the latter to be equal to that lost by the former. 
absurdity of such an objection is obvious, since 87°75 is the 
average of an indefinite number of values; the loss in energy 





might be that due to a fall in velocity from 88° to 87-5ft. per 
second, or, as is actually the case, from 100° to 77°5ft. per 
second, so that ‘‘ average velocity” gives no more indication of 
the amount of energy transferred, than ‘“‘second tons” do of the 
onerey in a moving ls 

“* X.’s” statement that ‘‘ the conditions are those of collision 
or impact, and the theorem must be dealt with according to the 
laws of impact,” is clearly false, since in all cases of collision we 
have equal forces acting between the two bodies in opposite direc- 
tions, but in this case although the tension of the belt is the 
same on both conical pulleys, yet owing to the difference in the 
diameters of the portions of the pulleys on which the belt acts 
at any period, the forces acting on the masses of the Aigo 
are very different, and since these unequal forces act for equal 
periods it is impossible for the total momentum to remain un- 
altered. I have since thought that ~~ original example of the 
fly-wheels would be much more satisfactory if both the wheels 
are sup to be in motion, thus avoiding the introduction of 
cone pulleys of infinite diameter, for although theoretically there 
is no real difference between the two cases, yet the alteration 
renders the arrangement practically much more feasible. 

As “‘X.” is not yet quite convinced I will, therefore, re-state 
my example with the change suggested, and add a proof that 
such a method of connection is possible, a point which has been 
disputed. Let M, be the mass of a fly-wheel whose circum- 
ferential velocity at the extremity of its mean radius r is v, feet 
per second, and a similar w but revolving with a velocity 
v,- Further, let them be connected by a band passing over two 
cone pulleys as in my first example, and f P, the diameters of 
the portions of these pulleys with which the band is in contact 
at any instant. Then upon reflection it is clear that the differ- 
ence in tension of the two portions of the band at any instant is 
expressed thus :—T = M, dy TK M, dvs | * and since 2 

dt p dt py dt 

depends only upon the taper of the cone pulleys and the rate at 
which the belt is slipped along them, it is theoretically possible 
for T to be made to attain, or maintain, any value we please. 
It will, therefore, be possible to reduce these wheels to a common 
velocity without loss of energy or any of the catastrophes pre- 
dicted by some of your correspondents. If v represents the com- 
mon velocity with which they will move we have 

M, v,? + M, v,* = (M, + M,) ? 
M, v,? + M, v,* 
M, + M, 
from which value it is easily shown that the momentum is always 
greater after the transfer than before, ¢g., if M, = M, and 
v, = 3v, the momentum will by the change be increased in the 
proportion of 2; 7/5. 

As I trust the above has demonstrated to “‘ X.’s” satisfaction 
that the momentum of a system is not ily a tant 
when the energy is redistributed, perhaps he will allow that pro- 
positions 1, 4, and 5, which he has laid down, are erroneous, as 
they imply that the momentum of a system can be neither 
incre: or diminished without the performance of work ; ind 
propositions 4 and 5 are merely a statement of the principle of 
the conservation of energy, only with energy changed to momen- 
tum, an alteration which is obviously inadmissible. Proposition 
2 being contradicted in 3 needs no further consideration. 

Finally “‘X.” suggests that, perhaps, Mv is not a correct 
measure of the quantity of motion in a body. It is, neverthe- 
less, the generally accepted one, and his mistake throughout has 
consisted in assuming that motion as thus measured, and dynamic 
energy, are proportional ; nowhere is this error more noticeable 
than in the five propositions which at one time he so trium- 
phantly brandished. W. J. Last. 

Manchester, Jan. 6th. 


MARINE ENGINE GOVERNORS. 

Srr,—Messrs. Dunlop and Durham have had their say in your 
columns, giving your readers their ideas of what is the best 
governor for marine engines, and Mr. Dunlop has been supple- 
mented by your correspondent “Ich Dien ;” the result being, 
that from the standpoint taken by each, the governor advocated 
by each is the best in the market. T have wondered whether 
someone would not take upon them to say a word or two for very 
old friends indeed to sea-going engineers, and through them to 
their shipowners, viz., Silver and Weir's governors. My own 
experience with Silver’s governors was gained under very adverse 
circumstances ; but from what I proved it to be in practice I 
venture to say that, notwithstanding all the vaunted superiority 
of its opponents, if kept in order and attention paid to the 
adjustment, there is no marine governor in the market which 
will shut the throttle valve on a less increase of speed, and what 
is of still greater importance open the valve again as soon as 
Silver’s will. ‘Ich Dien’s” statement regarding the difficulties 
to be met in governinggaarine engines is a very fair one. He 
says, ‘‘ marine engines are subject to very different sets of con- 
ditions from what land engines are subject to, that in rough 
weather the variations are so frequent, so i ar, and the 
fluctuations so sudden as to endanger the safety of the engines, 
and consequently the ship also.” He says further ‘“‘that pro- 
peller blades are generally lost in rough weather.” But he seems 
to forget, in advocating the use of such yg na as Dunlop’s, 
that under the latter set of evils, viz., the loss of propellers, 
Dunlop’s governor is of no use whatever. He says that such a 
contingency need not be provided for, but if he had ever been 
engineer in charge of a watch when the propeller blades all went 
away at once he would have thought somewhat differently ; and 
it hardly needs arguments to convince anyone that a governor 
which only provides for one set of conditions must be a very 
imperfect machine for the purpose when a variety of conditions 

uire to be provided against. 

“The weakest. point of any such governors as Dunlop’s—and his 
is not the only one of the kind that has been patented ; there was 
one by G. Davies in 1857, and one by G. Griffiths in 1858—is not 
as “Ich Dien” says, in a long following sea, but in a short jump 
of a sea running on the bow, beam, or quarter of the ship, more 
especially when the ship is light, say, running with water ballast 
only. In such a sea the water leaves the propeller suddenly, and 
as the orifice of the air pipe of this class of governor is a good 
distance forward from the propeller, the result is that oftener than 
not the orifice has a head of water over it, while the propeller is 
revolving in the air; and when the orifice.is uncovered, the pro- 
peller is immersed again; and even if the uncovering of the pro- 
peller and the orifice were coincident, the action of such governors 
would be slow in shutting the throttle valve, and also in openi 

it again, for water can only run out of a pipe at a velocity equ 
to the head of water; and as in this case the head is a 
diminished as the water runs out, the shutting action is weakened, 
while the speed of the engines is increasing as the water leaves the 
propeller, till the whole resistance is gone. And again, any valve 
placed in the neck of the air pipe, or straightening of the pipe, in- 
creases the evil by keeping the water in the pipe from following the 
water outside at the same moment of time, and unless it does so 
it fails to meet the necessities of the case, because the engines 
increase in speed in a much greater ratio by the removal of the 
resistance from the propeller, that is the water, than the running 
of water out of pipe due to the head, when it starts, of, say, 6ft. 
or 8ft. Now the speed of the engines depending on the removal 
of the water from the propeller, and such governors dependin 
for their action on the water running out of a pipe, the quel 
of the engines and the action of the governor may be said to be 
coincident to begin with, but in no sense of the word can they 
be called anticipatory governors, for the action of the governor 
is just the same’ thing for a slow race as for a sudden race, but 
the speed of the engines is very different in a slowly increasing 
race and a sudden jump, as when the water leaves the propeller 
entirely. So that really all that these governors, which depend 
on the action of water at the stern, can do is to shut the throttle 
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valve after the speed is increased, and so modify the severe action 
of the engines. Indeed, if they could shut the valve in antici- 
pation of or before the increase of speed, they would be closing 
the valve, and so slowing the engines, just when the speed is 
wanted; and again, if they anticipated the immersion of the 
propeller they would be allowing the engines to run away with 
the valve open when the propeller was bare. It is really the 
irregularity of the fluctuations of speed of marine engines in a 
single sea which causes the need of a governor; and it is only the 
governor which shuts the throttle valve on the least possible 
increase of speed, which can be called a governor at all. 

With regard to what are called speed governors—before the 
introduction of compound engines for marine purposes, Silver's 

vernor and Weir's governor were allowed by every one to 

ully satisfy all the requirements of the marine engine. Some 
engineers gave a preference to the one, and some to the other ; 
but there were no complaints that they did not shut and open 
the throttle valves properly in rough weather. In some cases I 
have known these ines so neglected that when required to 
work they were useless, but in no case did I ever know or 
hear of them failing to do their work if they were kept in order, 
and the adjustment attended to. When the compound engine 
was introdu there were complaints enough; not that the 
governors did not shut and open the throttle valves, but that the 
engines raced, although the valves were shut, through the steam 
which had passed the throttle valve, and was contained in the 
valve jackets, &c., acting on the low-pressure piston, and so 
causing the engines to run away even with the valve shut. 
Durham’s governor is being cried up at present as being the best 
governor in the market for marine engines, but [ cannot see what 
that governor can do more than any other one to meet the diffi- 
culty mentioned, if even as much. It is claimed for Durham’s 
that it will close the throttle valve at one-twentieth of a revolution 
of an increase of speed, but I think if the proper discount is taken 
off it will be nearer one-eighth than one-twentieth. Still, even 
that is better than any governor depending for its action on the 
movement of the water at the stern, but it is no better than 
Silver's. Whut is the peculiar merit of Durham’s governor? It is 
not the differential motion, forthat has been worked again and again 
for governing purposes; it is not the combination of a differential 
motion with a dle revolving in a water cylinder, for that was 
— +) J.H. Johnson in 1855, the only difference between Dur- 

am’s and his being the use of a spring in place of a weight for aiding 
in opening the valve; it cannot be the using asteam cylinder an 
slide valve, for Mr. Silver made his first governors to work the 
slide valve of a steam cylinder, which then acted on the throttle 
valve of the engines to be governed. But experience showed that 
that combination was too slow to meet the sudden and irregular 
action of racing, and as the same movement which moves the 
slide valve on the steam cylinder can move the steam throttle 
valve if the machine is made «trong enough, it was found that 
when so made the action was much quickened ; so that I consider 
Durham’s governor a decided retrograde movement. It can be of 
no use in —_ where the boilers are given to prime, and it dees 
not do more for checking racing in compound engines than the 
old governors—Silver’s and Weir's. 

I have had Silver’s governor attached to a throttle valve in the 
exhaust pipe of compound engines, and found it most beneficial. 
As one engineer expressed, after a very rough voyage it was 
simply perfection. There are other Be Big such as Robson's 
patent valves at the back of the low pressure slide valve, which, 
worked by Silver’s governor, has given great satisfaction. I 
would therefore advise all steamship owners, if they want their 
machinery to be saved from jars, shocks, and what ‘Ich Dien’ 
ealls “ abnormal strains,” to specify and see that they get throttle 
valves in the exhaust pipes as well as in the steam pipes, and 
have governors of sufficient power fitted ; they will then hear less 
of the complaints that have been made since the introduction of 
the compound engine, about racing and the governors not being 
able to control the in rough weather. W. M. 

Glasgow, Jan. 3rd. 








AUSTRALIAN TIMBER. 

Sir,—Referring to an article in your impression of the 20th 
December, 1878, on “‘ Timber in Marine Works,” I note a para- 
graph relating to Western Australian “jarrah wood.” I can en- 
im most of the author’s statements from personal observation, 
having travelled through the greater portion of that colony, and 
noted the immense areas covered with forests of that wood, and 
examined minutely many structures made of it. Expressing sur- 
prise that it was not more largely exported, I was informed that 
a parcel had been introduced to the English market, but failed to 
attract sufficient notice to encourage further importation. It is 
a very heavy, tough wood, and when planed and polished assumes 
very much the appearance of rosewood, but from the irregularity 
of its grain and closeness of texture is not much used by cabinet- 
makers ; it is also greatly affected by moisture, drawers made of 
it, if moderately well fitted, set fast in a damp atmosphere. This 
is recognised by the shipwrights of the among who build the 
skins of their ships with spaces between the planks wide enough 
to push a penny-piece through. When launched this space is 
immediately taken up by the expansion of the wood, and a joint 
is made requiring no caulking. 

For large engineering works this timber seems invaluable. In 
India it isfound to resist the ravages of the white ant, and is 
therefore largely used for railway sleepers. In Western Australia 
its immunity from the attacks of the terédo and other marine in- 
sects, as also its durability in places exposed to alternate mois- 
ture and heat, eminently fit it for the construction of bridges, 
piers, &c., and I believe, if introduced into this country in suffi- 
ciently large quantities and scantling, it would soon take a 
prominent place in engineers’ specifications. 

3 Ave. Haaue, C.F. 
(Resident Engineer of New Works.) 
Great Yarmouth Waterworks Company, Little Ormesby, 
Great Yarmouth, Jan. 2nd. 





SCREW PROPULSION. 

Srr,—A paragraph made its appearance in a former number of 
our journal, according to which a valuable gold medal is offered 
by Mr. R. Carlyle for the best paper submitted to be read before 
the Institution of Naval Architects in 1879, on the construction 
of the screw propeller, its form, number of blades, pitch in pro- 
portion to diameter, &c., so as to give the smallest amount of 

slip with the greatest amount of propulsion for a ton of coal. 
ae Iam not at all surprised that the Institution of Naval 
Architects should be desirous of obtaining the best possible in- 
formation as to the proportions to be given to a screw propeller, 
so that it shall do the greatest amount of useful work for a ton of 
ut that members of a society which, as a matter of 
course, has access to the records of all the experimental results 
hitherto published as regards the working of screw propellers 
should offer a —— for a communication setting forth the means 
of obtaini e smallest amount of slip, is not so easy to under- 
stand. As faras I am aware, the records of the results of at 
least three systematically conducted and more or less exhaustive 
experiments are extant, two of which were made abroad, and the 
third in this country, and in all of which the so-called “ slip” 
forms a prominent feature. With your kind permission I shall 
select in support of the statements [ am about to make with 
rd to the “‘slip,” the experiments carried out on the Dwarf ; 
which, if I am not mistaken, are as trustworthy to-day as they 
were thirty years ago, and for greater convenience I shall pre- 

sent the results in a tabular form, as under. (See Table 1. 

t wi perceived in the first instance, and is, indeed, self- 
evident, that the slip of those screws which have the same 
diameter, pitch, and length, is practically identical in every ex- 
eee ee for faggacion, Tzporanenys Nos. 8 and 21, Nos, 10, 

4, and 20, Nos, 12, 13, and 19, and Nos. 9, 15, and 18. In the 
next place it will be observed that the diameter and pitch of the 
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screw being given, the slip increases as the length decreases. 
For instance, screw A, whose length is 0°625, has a slip of 25°715 
per cent. ; whilst screw D, which has a length of 0°250, has a slip 
of 30°419 per cent. Again, screw E, of which the length is 0°550, 
has a mean slip of 29°614 per cent. ; while in screw H, whose 
length is 0°220, the slip is 37446 per cent. ; and screw L which 
has a no of 0°475, has a mean slip of 39°275 per cent. ; 
whereas the mean slip of screw M, which has a length of 0190, 
has a slip of 45°684 per cent. Thirdly, the table shows that the 
smaller the ratio of pitch to diameter, the less is the slip for = 4 
given length. For instance, in screw B, where the ratio of pitc: 
to diameter is 1°412, the slip is 25°697 per cent. ; whilst in screw 
E, where the ratio of pitch to diameter is 1'821, the slip is 29°614 
per cent., although screw B has a length of 0°500 only, and 
screw E one of 0°550. Again, as ards screw F, where the 
ratio of pitch to diameter is 2°334, the mean slip is 31°885 per 
cent. ; whilst in screw I the mean slip is 39°275~per cent., 
although -the length is 0°440 in the former and 0°475 ‘iin the 
latter. It will also be found that, although screws N and G 
have the same pitch and length, the slip in the former case is 
49°353 per cent., as against 34°935 per cent. in the latter, and that 
simply because the diameter of screw N is 4ft, 54in., whilst all 
the other screws have a diameter of 5ft. 8in. Fourthly, it will 
be found on compares the results of experiments Nos. 2 and 3, 
in both of which the speed attained was very nearly the same, 
that the gross indicated horse-power was 151°512 in the former 
case, and only 137°043 in the latter, although the slip was 25°697 
per cent. in the first and 27°112 in the last. Similar results are 
exhibited with regard to experiments Nos. 5 and 23 and Nos, 12 
and 9 respectively. On the contrary, experiments Nos. 11 and 
7, Nos, 13 and 21, and Nos, 25 and 15 respectively, show a greater 
expenditure of power on the side of the greater slip. Fifthly, it 
appears from the values described in column 13 that the dia- 
meter of the screw being given, the effective mean cylinder pres- 
sure for a given number of revolutions increases with the pitch 
and with the length. Finally, the last column of the table 
exhibits the fact that the power expended by the engine increases 
with the ‘‘ advance” of the ship. 

The apempnnring supplementary table, No, 2, contains the 
results of a number of isolated experiments, chiefly selected from 
those pass by permissicn of the Admiralty, and it is in- 
tended to exhibit the percentage of “slip” which takes place in 
screws of various dimensions and proportions. It will be seen 
that the slip ranges from 74°35 per cent. down to 0°9 per cent., 
and again from — 0°91 per cent. up to — 18°43 per cent. On 
multiplying the values inscribed in columns 6 and 7, and the 
reciprocal of the length of the screw—column 3—a product will 
be obtained which will indicate to a certain extent how the slip 
varies, but this index would become much more correct if the 
ratio of resistance at the unit of velocity to the midship section 
could be furnished in each case as an additional factor. It is evi- 
dent that this latter factor must be quite three times as great in 
the case of such vessels as the Glatton and Meteor as it would 
have been had they been originally designed for s Now, 
the conclusions which I think I am justified in drawing from the 
results embodied in the two tables referred to are the following, 
viz. :— 

1. That for a ship of a given resistance at the unit of velocity 
the tof slip depends exclusively upon the diameter, pitch, 
length, and number of blades of the screw propeller, and that 
it is absolutely at the option of the maker or designer of the 
screw to we ey either as large or as small a slip as he pleases. 
In fact, the data recorded in the supplementary table show that 
not only can the slip uced more and more, down to nil, by 
making the ratio of pitch to diameter—the dimension of the 
latter being chosen as e as possible—smaller and smaller ; but 
that, by carrying this diminution far enough, that anomalous 
phenomenon can be produced which consists in the advance of 
the ship becoming greater than the pitch itself. 

2. That the amount of slip as such has nothing whatever to do 
with the power required to propel the ship; that the percentage 
of +. does not mean corresponding waste cr loss of power. 

3. That the dimensions of the screw, together with the resist- 
ance cf the ship at the unit of velocity, determine the advance 
of the ship as well as the pressure in the steam cylinder for any 
given number of revolutions of the screw, and, consequently, the 
power developed by the engine or work done by it for any given 
speed of the ship. 

What is attempted to be proved when a case of screw propul- 
sion occurs in which the advance of the ship is greater than the 
pitch of the serew is that this effect is only apparent, and as the 
ship is asserted to be propelled because a body of water—equal in 
sectional area to the area of the screw’s disc, and moving at the 
velocity = pitch x number of revolutions per second—issues 
astern. The argument ought to be, I think, that in the case of 
the Iris, for instance, this velocity received an increment from 
some extraneous source, which had the faculty of turning the 
apparent negative slip into a positive slip. But to contend, as 
has been done many times, and again recently, that the screw 
revolves in water which instead of being in a state of rest is 
drawn after the ship at so many feet or knots an hour, would be 
equivalent to asserting that the velocity of the stern current 
instead of being added to is by so much diminished, the effect of 
which must be the reverse of that contemplated. 

We can only suppose a body of water drawn after the ship at 
the rate of, say, one knot an hour to neutralise the negative slip, 
by assuming that, instead of the ship being propelled by the 
engine, through the instrumentality of the screw, at the rate of 
16°456 knots for instance, one knot out of this speed was really 
due to the influence of this body of water, which would mean, in 
my opinion, that an equivalent portion of the work done by the 
engine had been done to effect some other purpose. 

ides, it is not easy to imagine how a body of water can 
follow the ship at the rate of one knot per hour, unless this s 
were assumed to be relative, in which case we should be obliged 
to suppose that the absolute speed had really been 17°456 knots. 
It is unnecessary to point out the complications which the admis- 
sion of the existence of such a state of things would involve, 








former exceeds the latter, the result is neither more nor less 
than ni ve slip. To maintain that the slip was not negative 
is simply to imply that the ship did not advance a distance of 
18°981ft. per turn of the screw, and that consequently neither 
the s of the ship nor the number of revolutions of the screw, 
nor the power expended, could have been what they were ob- 
served to be. 

The accompanying table, No. 3, which refers exclusively to the 
experiments on the Iris, will show that on December 7th, 1877, 
and at the be ryan of Feb: , 1878, the slip of the screw was 
negative, whilst on February 14th and July 10th, 1878, it was 
positive ; and the question might not unreasonably be asked 
whether we are to suppose that the velocity of the wake current 
depends upon the dimensions of the screw? 








TABLE No. 1. —Results of Experiments on the Dwarf. 


believe, how can the omission of the length of the screw be 
justified in presence of the fact—as exhibited in Table 1, for 
instance—that every alteration of the length exerts a most 
decided influence upon the slip? 

If that well-known theory, which has been pronounced to be 
applicable to the screw propeller as well as to all other kinds of 
propulsion, is held to give us all the information we can reason- 
ably require, well and good ; and in that case the sooner we aban- 
don the idea of making experiments, which are at all times 
attended with much expenditure of time and money, the better. 
On the other hand, if we are compelled to admit that this is not 

er true, and that, in fact, the theory in question cannot 
even explain the most simple of the phenomena which are of 
every day occurrence, it is time, I think, that some little atten- 
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B| 2 ,, |0-500| 25-607 | 25-097 | 5°945 | 152-754 | 8°955 | 12°60 | 1517512 | 5-480 | 5-480 | 0-8434 | O0-8434 | 128-83 
C| 3 3) |o375| a7-112 | 27-112) 5-831 | 155-441 | 8-939 | 11-20 | 137-043 | 4-502 | 4-592 | o-7340 | 0-7840 | 114-09 
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20}, |0-475| s9°553 g5-ai8 | 725 | 449 | 108-881 | 16-707 1°3985 
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K }}13' 3. |o-380| 39-s30$! 40-141 | 7-915 | 105-682 | 8-200 | 14°16 | 151-957 | 17°09$] 16-s61 1-«zis} 13811 | 159°21 
19}, 0-380! 41-165 g7-933 | 7°518 | 14-46 | 111-479 | 18-349 1°3634 
9 ., |0-285| 40-411 14-213 | 8-830 | 10°91 | 161-701 | 13-662 1-2398 
L {}15' 3) | 0-285} 41-0746) 41606 | 7-eis | og-111 | 7-923 | 11°09 | 117-264 | 13-151$] 13-609 ¥-isss| 1°2350 | 146-00 
18, |, |0-285| 42-913 102°699 | 7-644 | 14-14 | 114282 | 14-015 1-2719 
| 
11, |O190| 44-758 125-804 | 9-074 | 10°83 | 176-987 | 11-108 1°1657 
M |i16\ 3) |o-190| 46-1725) 45-684 | 7-186 | 119-399 | 8-838 | 19°17 | 1477458 | 11-171$] 11-074 | 1-1708$] I-1612 | 147-43 
17; }, [o190| 46-1225 | 111°756 7856 | 13° 116°651 | 10-943 1°1471 
N | 25/1032] 0-390] 49-353 | 49-353 | s-2er | 158-965 | g-940 | an-o8 | 144-405 | 4-570 | 4-570 | o-g1i2 | o-9112 | 159-06 
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Screws A to M, both inclusive, have a diameter of 5ft. Sin., whilst screw N has one of 4ft, 5jin. only. The whole of the screws have two blades 
The results recorded in column 12 have been obtained by assuming the friction of the engine to have been 21b. per square inch of piston area, the 


speed of the screw 125 revolutions per minute, and the multiple 


gearing four. 


TasLE No. 2.—Supplementary. 






































Water flowing in at the stern owing to the disp - 
sioned by the — of the ship, if such a thing must after all 
and in spite of the fineness of the lines be admitted, does so in all 
directions and at various degrees of velocity, simply as the result 
of its tendency to recover its original level. That which 
Duchemin calls poupe fluide is really for the time aane * part of 
the body of the ship; it has no other velocity than that of the 
ship itself, and is incompatible with the existence of a wake cur- 


rent. 

Referring now to the preliminary trial of the Iris, four facts 
are to be noticed, which it is paemene: to d ve, The first is 
that the screw shaft, as well as the crank shaft, made as a mean 
87°89 revolutions per minute; the second is that the pitch of the 
screw was 18ft. Sin. ; the third is that the speed of the ship was 
16°456 knots per hour; and the fourth that the engines worked 
up to 6882-horse power, whence it follows that it required some- 
thing like 78°3-horse power to propel the ship the distance of 
18°981ft. at every turn of the screw. 

Now, the only means we possess of becoming at all aware that 
a screw has what is called a negative slip, is to consult the 
actual results of any trial trip or other trip; and since we cannot 
be mistaken as regards either the pitch of the screw or the num- 
ber of revolutions which it has actually made, or the speed at 
which the ship has actually been propelled, or the power which 
the engines have actually developed, I fail to see how a wake or 
following current can subsequently alter or modify these dimen- 
sions and speeds, or explain away the fact that 6882-horse power 
were actually expended in propelling the ship. If the wake cur- 
rent produces any effect at all that effect must manifest itself in 
the result, but how cou!d it alter the result? And since it has 
been agreed that the difference between the advance of the ship 


and the pitch of the screw shall be called negative slip, when the 














! ! 1 | 
Le of | Draught Ratio of 
Name of ship =. Pitch of screw Sip of screw, | of water aft | draught to 
‘ tm Soak screw, in feet.' as a fraction percent. | except where | diameter of 
. | | of the pitch. marked. | screw. 
Glatton .. 6-21 | 14°00 | 07325 =| = 74°35 |  1°8945 
Meteor ee 6°00 12°50 Not stated | 64°33 | 173333 
Renown .. 19°00 28°00 0°250 | 23°18 1°2894 
Simoon .. 15°92 24°57 =| «(0°2926=— | 4 1°0886 
Cormorant 11°00 | 16°50 + 0298 19°36 1°0454 
Griffon 9°00 =| ~=—-:12°33 0°325 17°64 1°2222 
Fawn. 10°00 12-00 o-3s3 | 15°88 1°2430 
Mohawk .. ios S| 14°25 0°359 13°33 1°0379 
Espoir 9°00 11°75 0-340 8=6| =—11°52 1°2033 
Malacca .. oe 13°50 11°12 0°333 8°79 1°1355 
RE: ce ce jdmnan 17°00 22°33 0°313 6°70 171129 
Narcissus .. .. .. 17°00 18°50 0°386 | 5°63 i 1°3430 
Duke of Wellington .. 18°00 16°25 07346 | 4°92 | Y-3472 
ee ee a i 18°00 20°00 0-300 | 3°86 | |  1*2083 
Plumper, March 11th, 1857 ‘ 873 | 6°10 0° 382 2°85 | |} 174318 
PE? an pees a4 pe 900 2=— || S667 0°336 sss | |} 15833 
eee 18°00 16°50 0°364 0°90 | 1°1044 
Plumper, March 6th, 1857... 8°77 | 4°73 0° 356 — O-ol | 1°3968 
A Fy ied See 15°50 15°00 0°333 ae | 13903 
Plumper, December Ist, 1848 .. 9°00 5°58 0°358 — 5°33 | 13611 
EN hi kc ae oe 17-00 12°50 0°333 — 752 «| | 4 +2998 
Miranda... .. .. Sheet, 12°00 | 11°50 0°333 —- 73s | | 30309 
Frederick William .. .. .. .. 18°12 17°79 | = O*862 — 16°32 1°2638 
Plumper, November 13th, 1848 |. 9°00 5°58 | O°358 —1713—— | | 13933 
Plumper, April 9th, 1849... .. .. 8°77 | 4°54 0°365 — 18°43 | 1°2679 
TABLE No, 3.—Results of Experiments on H.M.S, Despatch Vessel Iris, 
l 
S| anc Indicated 
ae | 2) Advance 
Diameter] Pitch 3° Length of 2Sbe eer of “of ship | Slipof | jraicatea | Ratio |homepomer 
Date of trial. of screw, | of screw, | 33 5, ation | 6228 lin ioe perturn | screw, mon — of pitch to em 
in feet. | in feet. 7% Row | ots, of screw, | per cent. |BOTS*-POWSr! diameter.| to effect one 
of the pitch, “FS. perhour. “i "pact | turn of 
| | Bg | ’ screw. 
| | geree | 15-796 | 17-937 1-281 at * 
vi . : | "20 | 14 18°124 0-232 | 3353°04 me ‘ 
February 14th, 1878 18°541 | 18°168 | 2 | Not sated 65°06 | 11-579 18-041 0-689 | 1060°72 0-9798 54°21 
| (45°07 7950 | 17°882 | 1566 603-84 ) 
| (97:00 | as-o72 g-a10 | 2-949 T734°85 
m Lae : ‘ 36° 6°50 19°450 2°748 , 5132-60 a ia 
July 10th, 1878 16250 | 20°00 | 4 Not stated | Ue 12-000 | 19-943 0-28 | 1887°40 1-2307 59°34 
| (41-00 | 8-000 | 19°781 17095 607"25 
December 7th, 18°541 | 18666 | 4 Notstated, 87°89 | 16°456 | 18°981 | — 2°420  6882°00 1°0067 78°30 
Lee 91°04 | 56-577 | 18°459 | — 1-639 T478°50 
Beginning February, 1878.. | 18°541 | 187166 | 4 | Notstated) {82-14 | 157123 187665 | — 2-742 5210°37 0°9798 79°96 
| 65°00 | 12°000 | 18°716 | — 37024 | 2561700 
| | 








* For a speed of 16°456 knots per hour. 








You some time ago made the observation in a leading article 
that the four-bladed screw of the Iris must have been harder to 


turn than the two-bladed one subsequently employed. In this 
conjecture you were right, for on the inary trial—Decem- 
ber 7th, 1877—each turn of the screw was performed at the ex- 
nditure of 78°30 indicated horse power; at the second trial— 
olenine of February, 1878—after the pitch had been alte: 
the power required for each turn of the screw was 79°96 indica’ 
horse power ; on the occasion of the third trial—Febru 14th, 
1878—after two of the blades had been removed, only 54°21 indi- 
cated horse power were required for each turn of the screw ; and, 
finally, at the last trial—July 10th, 1878—after the pitch had 
been increased and the diameter reduced, and the four blades 
reinstated, the ex ture of power was 59°34 indicated horse 
power per turn of screw, the speed of the ship being in every 
case to 16°456 knots hour. Although the length of 
the exerts a most im: t influence upon the propelling 
effect of the screw, Ge yom ny ored as far as these 
trials are concerned. How ntial the length of the screw is 
must become evident to all who will for a moment reflect upon 
what would happen if the length of screws like those u con- 
sideration, for instance, were reduced to one foot or less. § 
if the amount of slip is of such importance as many appear to 





tion should be paid to what the experiments which have been 
made teach us, and that, if nothing better should come of it, 
there should at least be an end to the reiteration of assertions 
which are completely negatived by the facts. The tendency to 
treat experimental results with something remarkably like con- 
tempt seems, however, to be strong in some quarters. 

December 14th. 








Our SHEFFIELD CORRESPONDENT says that the railway 
strike has caused some excitement in Sheffield during the 
week. The Midland Me A has certainly taken energetic 
action in the emergency, and the impression is that they 
will win, the goods guards having somewhat alienated public 
sympathy by abruptly leaving their employment without notice. 

@ masons, bricklayers, carpenters, joiners, plasterers, _all 
connected with the building trades, are also threatening to strike, 
and several of them have Fo = Mig work. In these trades 
advances have been secured within the year to the extent of 3d. 

¢ hour, and the contractor for one pile of buildings—the Firth 

niversity, tral Schools, and Board offices—assures 
me that thé adVances had made a di H€6 to him, since he com- 
menced the work, of £1500. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Geroip and Co., Booksellers 


LEIPSIC.—A. TwistmEveR, Bookseller. 
NEW YORK,.— Wittmer and Rogers News Company, 
» Beekman-street. 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 


inf that letters of « to the 

aman pend es oe in this 1 ea 
accom, a e envelope legibl 

woriter to himeelf, and a 2d. stamp, in order that 


these instructions. 
*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request to i 


*,* All letters intended for insertion in THE y vgn or 


containing , must be by name and 
address 0) writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


anonymous communications. 
W. J. C. (Crick).— Write to the Locomotive Superintendent, Great Western 


Railway, Swi: . 

T. M. (Silvertown). The subject has been fully described in our pages, as 
you will see by referring to our back volumes. 

R. C. M. (Perthshire).— You will not reduce the back pressure, but you will 
have an exceedingly efficient feed-water heater, which will save you a good 


deal of coal, 

G. W. (Wisbeach).—You can obtain small malleable castings from Messrs. 
McHafie, Goslett, and Co., Notting-hill, or Messrs. John Crowley and Sons, 
Meadow Hall Works, near Sheffield. 

W. M. (Barton Arcade).—(1) Jn our impression for Oct. 26th, 1866, you will 
and a complete description of the process of galvanising iron, and drawings 
of the plant. (2) Mr. Hai!, Savile-street Foundry, Sheffield, can give you 
the information. 

LianpinaM.—Jn THe ENGINEER for May 12th, 1876, you will find a report 
on the performance of a Root boiler, in which we explained the system 
adopted in estimating the amount of water which passes from a boiler in 
the shape of spray or insensible priming. 





THOMAS’'S CORRUGATED OIL PRESS PLATES. 
(To the Editor of The Engineer.) 

Sir,—Will any of your correspondents inform us where to obtain 
wrought iron corrugated plates for oil presses (Thomas's gt! 
Jan. 9th. ——— . M. anv Co. 
STREET DRINKING TROUGHS. 

(To the Bditor of The Engineer.) 
Sir,—Can any correspondent give me the name and address of a firm 
who are makers of street drinking troughs for horses and dogs ? 
Bedford, Jan. 8th. F. W. B. 





TOWING. 
(To the Bditor of The Bngineer.) 

Sir,—Can any correspondent give me the name of any published work 
relating to towage of vessels by steam tugs? I want some informatiou 
as to the strains thrown on hawsers when towing in rivers, in smooth 
and in rough open water? H. M. 

Manchester, Jan. 4th. 





CHILL CASTINGS. 
(To the Bditor of the Engineer.) 
Sir,—If “‘ A. W. T.” will wipe his chills lightly with turps, and while 
wet dust with fiae plumbago, I think he will get over his difficulty, if 


for iron casting. r metal, let him use paraffine instead of turps, 
dusting with plumbago as hefore. R. A. SMiTH. 
Battersea, 8.W., Jan. 2nd. 





OVAL HOLES. 
(To the Bditor of The Engineer.) 

S1r,—Having occasion to make a e number of oval holes for expan- 
sion nuts and bolts, I venture to ask any correspondent if there is a 
machine for making them without injuring s plates jin. thick? 
The holes are to be 4in. long by 2in. wide, and may have straight sides 
and semicircular ends. ELuipse. 





LARGE SAILING SHIPS AND THE GREAT EASTERN, 
(To the Editor of The Engineer.) 

Str,—In answer to the inquiry of your correspondent “‘ Delta” of last 
week, I beg to give him the information required. (1) The Cuba is 
su by all authorities competent to know the same, to the 

— vessel afloat. She is a four-masted iron ship with five 
ads ; her dimensions are—length, 333ft. 2in ; beam, 42ft “a 
depth, 27ft. 6in.; she is 2499 tons net ter and 2686 tons B. M, and 
can be seen at the present time in the Victoria Docks. (2) The Great 
Eastern steamship still has both paddle and screw engines on board, or, 
at least, she had two months ago, as in November last I went down to 
Milford Haven and made an examination of both sets of engines, and 
found the sume in capital condition considering the vessel has been idle 
80 


? ‘ Joun Hayes. 
a7, Eoodenball-strect, London, E.C. 





REPLIES. 
have been forwarded to W. H. W. upon his question headed 
ages bere pn eg 


Letters lie at our office for Vuican (‘‘ Strength of Brass Cylinders”), 
Foreman Movuuper (“‘ Chilled Castings ”). 





SUBSCRIPTIONS. 


+S laments Thick Peper Copies may be had, if preferred at increased 
, Post-oflee Order. — Australia, Belgium, British 

} ey es ), Germany, i India "Feat ng 
Natal, peewee NewBrunswick, Newfoundland, Now South Wales, 
New Zealand, 1, Switzerland, Tasmania, a 
United States, West Coast of West Indies, China vid South- 

“Tectiones ty 

Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and onian Islands, Norway, Russia 


Sweden, £1 16s, Born d Ji £258. India 
eas Sean aloe 


ADVERTISEMENTS. 

** The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and : odd lines are 
charged one shilling. The line a . When an adver- 
tisement measures an inch or more the charge is ten shillings 
single adi from the country must be accompa: stamps in 
payment. bog sapere 5 Ag be peg i Ae. Leta 

regularity, regularity can guaranteed case. 

enoept wocbty advertisements are tahen cabjest to thie eondieion. 
CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
81x o’cLock on Tuurspay Eventne in each WEEK. 
of the 


*,* Letters relating to Ad ms Oe J 
Ir. George Leopold 
letters to be addressed to the Editor of Tue Enornesr, 168, Strand. 


vertisements and 
Ph od sae + ee lg By 





i MEETING NEXT WEEK. 

& INSTITUTION oF CiviL EnaingEeRs.—Tuesday, Jan. 14th, at 8 p.m.: 

7) Discussion on " Railway Work in Japan ;” (2) ‘‘On the Best Means 

yeh amg New Countries by Railways ;” and (3) the monthly ballot 
members, 








Tue Mergoro.ocicaL Sociery.— Wednesday, Jan. 15th, at 7 p.m. 
nomination and election of new Fellows; at 7.15p.m., the annual 
general meeting be held, when the report of the council will be 
read, the election of officers and council for the ensuing year will take 
place, the president will deliver his address, and the tes album 
will be presented to Mr. Symons. 








DEATH. 


On the 6th Jan., at Barnsbury Villa, 320, Liverpool-road, N., SaRaH 
Farapay, widow of the late Michael Faraday, in the 79th year of her age. 
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RAILWAY COMPANIES AND THE PUBLIC. 

_ Rattway companies enjoy the privileges of ve 
important monopolies ; but there is good reason to thin 
that directors do not invariably realise the truth 
that to these monopolies are attached grave responsibili- 
ties. We do not refer now to the guarantee which they 
are in a sense understood to give, that they will carry 
passengers and goods in safety; we refer to matters 
apparently of smaller importance, but quite worth atten- 
tion, namely, the comfort of the public, and the facilities 
which are afforded for the transport of merchandise 
and minerals at reasonable rates. Railway companies 
are often criticised, but the criticism is seldom intelligent. 
Fault is found with arrangements which cannot in the 
nature of things be helped ; and officials are blamed for 
imaginary defects in the discharge of their duties. A 
little wholesome criticism is good for everyone ; and 
we venture to hope that what we are about to say may 
prove of service to the public directly, and to the railway 
companies indirectly. 

Everything is cheaper than it was a few years ago, save 
transport by rail. Although coal, rails, wages, oil, timber, 
and many other things on which railway companies spend 
much money have fallen in price, fares have undergone 
no diminution. It has long and often been urged on our 
own principal main line directors that they could do 
much to remedy the existing stagnation in trade if they 
would make certain concessions in the matter of prices 
charged for the transport of goods. Asa rule, all attempts 
to obtain these concessions have failed, until the directors 
have found that when manufacturers, coal owners, and 
iron masters suffered, they suffered too. Then some relaxa- 
tion has been made—grudgingly. Now it appears to us 
that this is not the way in which men who have the con- 
trol of hundreds of millions of capital should act. When 
it is evident that the iron master can barely live, surel 
the railway companies ought to lend him a helping han 
and carry coal and iron for him at reduced rates. It wi 
not be denied that if coal were cheaper than it is in the 
metropolis and the South of England, more of it would 
be Let anyone compare the prices at which house 
coal can be obtained in the Midlands with that which the 
consumer has to pay for it. The best Durham coal can 
be had at the pit for from 5s. to 10s. 6d. per ton, the best 
Derbyshire costs 8s. to11s., YorkshireSilkstone costs 8s. 6d. 
to 11s, Now the present price in London of Derbyshire 
house coal is 24s. per ton, or nearly three times what the 
coal owner gets for it. It is ordinarily assumed that the 
difference goes in great part into the coal merchant’s 
pocket. This is not the case, it goes into the pocket of 
the railway companies, who charge now in most instances 
what they did when the coal owner got at least 20s. per 
ton for his coal. Nor is it to be supposed that the quan- 
tity of coal carried by rail to the metropolis is compara- 
tively insignificant, far from it. In 1878 8,792,000 tons 
were brought to London, of which 5,594,000 tons were 
carried by rail. The Midland Company carried 1,731,000 
tons; the London and North-Western, 1,269,000 tons ; 
the Great Western, ane tons ; the Great Northern, 
926,000 tons ; and the Great Eastern Company, 612,000 
tons. Much of this coal only passes through London on 
its way to the southern counties, but not less than 
6,670,000 tons were consumed in the metropolis. 

The iron trade and its branches are severely incon- 
venienced by theexpenseof transport. It actually costs less 
to import iron into London from Belgium than it does to 
obtain it from Staffordshire by rail. In this matter we 
believe the railway companies stand in their own light, 
and that dividends would not be reduced even though 
their tariff were much modified. They keep work off their 
lines because they will not go with the times, and aid the 
manufacturer. Nor does it appearthat passengers are a bit 
better off. There has been no reduction in the price of rail- 














way tickets. The Midland Company did a great deal some | be 


years since to reduce the cost of railway travelling, and 
promote the comfort of passengers, but more is wanted 
in the same direction. Instead of reducing fares some of 
our Southern companies have actually raised them. The 
London, Chatham, and Dover, and the South-Eastern 
companies have insisted upon an immediate rise of 5 
per cent. in the price of their season tickets. The 
number of passengers to and from London who hold 
season tickets is something enormous. If certain prices 
were sufficient two or years ago, they must be more 
than sufficient now. If the companies provided improved 
accommodation for their passengers there might be some 
shadow of an excuse ; but with the exception of the 
London, Brighton and South Coast Company they have 
done nothing of the kind. The London, Chatham, and 
Dover directors are great offenders in this respect. Let 
us take Ludgate-hill station as an example ; the traffic 
through it is enormous. Trains belonging to the Metro- 
politan Extension, the Midland, the Great Northern, and 
the South-Western companies avail themselves of it, and 
during the busiest portions of the day an average of sixty 
trains an hour pass through it. Many thousand passen- 
gers use the station. Will it be believed that there is not 
& waiting-room in the place save a dingy hole for 
ladies? At this season of the year no fires are provided ; 

main line and other passengers are 
often there half an hour before the train they require 





starts. There are four lines of rails and two platforms ; 
these last can only be reached by two steep and crookep 
staircases barely wideenough to permit two persons abreast 
to move on them. The timber roof of the arcade 
leaks to such an extent that it is next to impossible to 
find a dry spot on the 0 vem gs when rain falls, 
and porters are employed from morning to night 
in drying up pools of water with sand, or soaking 
it up with mops. As to the carriages used by the 
company to convey their passengers the less said the 
better, and the oo which takes place must 
be seen to be believed. Yet in the face of all this 
the directors have the temerity to put 5 per cent. on the 
cost of season tickets. The South-Western Company 
runs trains into —— station. In many respects 
the arrangements of thiscompany are infinitely better than 
are those of the London, Chatham, and Dover Company, 
Yet even here there is much room for improvement. 
For example, on the first ganna | in every month a large 
number of persons of the very lowest East-end type go 
down to Tooting workhouse to see their friends, by a train 
which leaves Ludgate a little after 1 pm. Sufficient 
accommodation is never provided, and these people are 
packed into second and first-class carriages as well 
as third. Here is gross mismanagement, if not some- 
thing like a direct fraud on those who have paid 
for first-class seats on the understanding that the 
carriages shall not be filled with third-class passengers. 
We could extend our list of complaints. There is much 
room for improvement in the means provided for accom- 
modating passengers at nearly all the principal stations 
in our great towns, such as Liverpool, rep ag and 
Manchester. We have said enough on this subject. 

After all, the accommodation provided for passengers 
is perhaps a small matter when compared with the action 
taken by railway companies in the carriage of goods. It 
ought not to be necessary to assert that nothing does 
more to help on trade than facile communications. When 
raw and manufactured goods can be carried quickly and 
at low prices, trade is supplied with a powerful stimulus. 
If the cost of transport by rail is moderate, inland towns 
are placed on an equality in the matter of exports with 
sea ports, at which, as a rule, conditions favourable to 
manufacturing enterprise do not exist. If Birmingham 
has to pay 30s. railway charges before a ton of hard- 
ware can reach London or Hull for shipment, then it is 
clear that the maker must add 30s. to the price aS which 
he could otherwise sell his hardware in Australia or 
Germany. This may suffice to shut him out of the 
market. Our a agricultural ag sm | firms suffer 
much, and in the same way at the hands of the railway 
companies. It is urged in many cases that the com- 
panies cannot make a reduction without sacrificing 
dividends. This has never been fully and fairly proved. 
If tariffs were reduced without at the same time pro- 
viding facilities for dealing with increased traffic, a loss 
might of course result, but with plenty of rolling stock 
the case would be altered. But whether dividends do 
or do not suffer, the railway companies must do some- 
thing to relieve the present pressure on the manufac- 
turers. It is to their interest that trade should revive. 
The influence which they can exert on trade is enormous, 
for there is scarcely an article of consumption in the 
present day that does not pay a tax to the railway com- 
pany before it reaches the consumer. If, instead of 
opening new lines, and wasting money in parliamentary 
and incidental expenses, the railway companies would 
provide more accommodation, enlarge their station 
yards, and lower their goods’ rates, the result would 
in the end be infinitely more satisfactory to the share- 
holders. If the companies cannot be induced to do this 
by persuasion, then a combined movement ought to be 
mA by the manufacturers, coalowners, and ironmasters 
of Great Britain, and pressure ought to be put on the 
companies to bring them to reason. Isolated efforts have 
done nothing, but tolerable success has attended now and 
then the simultaneous action of large numbers. por- 
tant reductions in tariffs have been obtained before now 
in this way, and we recommend the plan to our readers 
for general adoption. 


THE HOURS OF LABOUR, 


WE printed last week the case of the employers in the 
engineering and iron trades, on which they ground their 
ag to lengt‘en the hours of labour from 54 to 574 per 
week. We print this week the rejoinder of the men in the 
shape of a manifesto issued by the Executive Council of 
the Amal ted Society of ineers, and signed by 
Mr. J. Burnett, as General Secretary. Whatever 
the real merits of the controversy, it must be con- 
ceded, we think, that the men have succeeded best 
in stating it. r. Burnett’s manifesto is a model 
of terse, vigorous English—of a case stated as a 
ease should be, plainly, strongly, clearly, and with 
all appearance of fairness. He makes serious havoc of 
the somewhat feeble and bazy rhetoric to which it was 
his business to reply. Into the particular conflict between 
the two statements—into the weaknesses of the one, or 
the assumptions of the other—we do not, however, care 
to enter. Nor is this the time to consider the general 
economical question, what on the whole is the most 
advantageous number of hours to fix for a day’s labour ? 
The practical questions which press upon us in the 
matter, apart from all blasts and counter-blasts, are the two 
following :—(1) Are the masters entitled to insist at this 
juncture on a general and permanent re-adjustment of the 
division of profits between capital and labour? (2) Is 
the lengthening of the hours of labour the best form 
which such re-adjustment can take? Weare constrained 
to answer yes, to the first. question ; there are many 
reasons which incline us to answer, no, to the last. 

With regard to the first question, the plain broad fact 
of the matter is that the engineers of this country, as a 

are being poms 4 ruin It is useless to attempt 
to prove the contrary by any indirect methods, when—as 
stated in the Times of Saturday last— no fewer than 361 
failures have occurred in the engineering and iron trades 
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during the pat year. Such a statement may be needed 
for the information of the public; it is not at all 
needed for that of engineers themselves. No sta- 
tistics as to value of oes proportion of men un- 
employed, or any such collateral issue, will ever convince 
a man that he is making profits when he knows he is 
making losses; or that he can get for his work more than 
it costs him, when he knows that he can only get less. 
Mr. Burnett makes great capital of the fact that between 
1876 and 1878 the value of engines exported increased 
by nearly £500,000. Assuming that these engines were 
sold at an average net profit of 5 per cent.—a very bold 
assumption indeed—that would mean an additional 
£25,000 om into the pockets of the engineers of England. 
The explanation of the fact no doubt is that a certain 
number of buyers—chiefly on Government and official 
accounts—after holding back while the market was falling, 
have now been compelled by their necessities, or induced by 
the extreme lowness of the rates, to come forward and 
make their purchases.) How much this accession 
of business is worth may be. judged from the fact 
that the whole of the engines exported—value 
about £2,268,859— would not furnish employment in 
their construction throughout the year to 5000 men. 
It is scarcely more than a drop in the ocean, when 
compared with the utter stagnation existing in the iron 
trade—the great customer of engineers—and more or less 
in all departments of industry. The original causes of 
that deadness may be far-reaching and remote ; but the 
immediate cause is that, for the moment, the spirit of 
enterprise is dead throughout the world, and the reason 
of that death is a general and profound conviction in the 
breasts of capitalists that no enterprise they can set on 
foot will yield any profits on capital, because the whole 
of the returns are sure to be swallowed up by the claims 
of labour. 

Seeing these things clearly, and feeling them far 
more strongly than they see them, the employers, we 
hold, are fully justified in demanding a permanent and 
immediate readjustment on the side of capital of the 
division of receipts between capital and labour. But 
when we come to our second question, and consider the 
form which such readjustment should take, we find much 
more prosper | in accepting the masters’ views. So far 
as we can gather at present, their grounds for preferring 
an extension of working hours to any other expedient 
for reducing prime cost, are (1) That it does not 
diminish the actual earnings of the men; (2) that 
it enables the plant and tools to be worked for 
a longer period, and so reduces the proportion of com- 
mon charges. Now, with regard to the first point, it 
appears to us to be an illustration of that very common 
and very mischievous mistake—one man looking after 
another man’s business. In fact, if it is suggested that 
the change proposed is for the benefit of the workmen 
etc: reply that the workmen themselves had 
better be allowed to settle that point. As a matter of 
fact, every one knows that the suggestion has been 
received with the most bitter hostility; that it will meet 
with the most determined resistance; and that it will 
only be carried, if at all, at the end of an industrial war 
which cannot fail to inflict terrible losses and leave 
behind terrible wounds. 

The second point is one which requires much closer 
consideration ; but Mr. Burnett, in his closing remarks, 
has done much to expose its weakness, "To give it 
strength it should be shown that there is ample work to 
be done, but that the prices are unremunerative. But at 
present it is notoriously the scarcity of orders which is 
the main cause of the depression. It is certainly some- 
what inconsistent to complain at one moment that your 
tools and forges are standing idle half the week, and at 
the next that you are not allowed to run them ten hours 
per day instead of nine. Probably it will be replied that 
employers are not aiming so much at the stress of the 
moment, as to obtain permanent relief in ordinary times. 
But even granting this, what does the relief amount to? 
It must be remembered that all the masters pro- 
pose at present is to lengthen the week’s work 
from 54 hours to 573, or by about one-fifteenth part. 
But in an ordinary engineer’s shop almost every large and 
special tool, such as a wheel lathe or multiple drill, has 
its occasional periods of idleness, even in guvod times. 
Such tools then are not fully employed at present, and 
on them the lengthening of hours would have no effect. 
With the lighter and common class of tools the case may 
be different ; but here the addition is too small to be of 
much value. Thus, supposing an engineer to have 
fifteen lathes, all capable of doing the same class of work. 
and all fully employed, then the addition of one-fifteenth 
part to the working hours will enable him to take off one 
of them, and do his work with the remaining fourteen ; 
but if he had any less number than this, he would still 
be compelled to keep the whole of them going, though 
one of them would no longer be fully employed, and this 
very slight advantage is to be purchased at the cost of 
keeping the whole works running for three and a-half 
extra hours per week—hours which for the greater part 
of the year will be in darkness, when workmen are 
notoriously slacker, and when the expenses for fuel, light- 
ing, and superintendence, are all continued at an increased 
ratio. In the preceding sketch we have attempted 
nothing further than to give some reasons for our 
opinion: (1) That the masters are right in the end at 
which they aim; (2) That they are wrong in the means 
which they propose for attaining it. We hope to recur to 
the subject again, and to show that better methods exist 
for attaining the same results. 


THE ELECTRIC LIGHT. 

As experience is acquired in its use, the expectations 
formed by many persons concerning the electric light 
appear to be further and further from realisation. Careful 
investigations made in this country and in France have 
all the same result. The power required is greater, and 
the pk gay om is less than lieved to be. 


were be 
Nearly all the data heretofore have been obtained 





with machines, each working a single lamp; and the 
economical results got in this way have been satis- 
factory enough, as broadly stated, one indicated horse- 
“oe will give the light of 1000 standard candles, But it 
came obvious from the first that if it were necessary 
to work in this way the application of the electric light 
would be so far limited that its commercial value would 
be very small, and attempts almost without number have 
been made to subdivide it, and enable one machine to 
actuate several lamps. Electricians who were not commer- 
cially interested in any form of electric lamp or machine 
showed that this subdivision could only be effected 
at an enormous expense for light and material, 
owing to causes which we need not stop to explain. 
Again very thick conductors are essential to any 
success in subdividing the electric light, and we shall 
be under the mark if we state that the cost of 
copper wire alone for conductors in London, assuming 
the power to be concentrated in a very few stations, an: 
the light to be extensively subdivided, would amount to 
some £15,000,000 or £20,000,000, If thin conductors 
are used the loss of light is enormous ; and this truth 
Mr. Edison has apparently only just discovered, for he 
admits that under his system it will be impossible to 
obtain more than one-tenth of the light which could be 
had with a givep power and moderate subdivision. It 
has become clear, therefore, that if the electric light is to 
be largely used numerous centres of power must be 
established. It is nothing to the purpose to say that with 
improved lamps or improved machines this difficulty can 
be got over. No possible mechanical combination can 
operate to produce a result opposed to nature’s laws, and 
those laws as respecting electricity are quite well under- 
stood by competent men. Before the electric light can 
be subdivided with facility and economy, the operation 
of some new law must be discovered, and this we hold to 
be extremely improbable. We once pointed out that if 
Mr. Edison could do what American reporters stated, 
he must have discovered some substance which was at 
one and the same time a conductor and a non-conductor 
of electricity—which is about as likely to happen as that 
the circle will be squared, or proof supplied that the three 
angles of a triangle are greater than two right angles. 
We do not assert that Mr. Edison or other inventors may 
not give us the electric light in our own houses, but we 
do assert that they cannot do so without reducing, and 
that enormously, the quantity of light to be had from a 
given power. It remains to - seen whether this reduc- 
tion can or cannot be tolerated. If power costs nothing, 
or next to nothing—as, for example, where a waterfall is 
available—then a mansion, or a public building, or a 
small town may be so lighted, see! sm with great advan- 
But failing this, the best and most economical 
results will be obtained by using a single lamp and 
machine, securing a very intense and powerful light 
at a moderate cost, and diffusing it afterwards. 

Mr. Louis Schwendler, of the Indian Telegraph De- 
partment, has recently investigated the whole subject 
with a view to the adoption of the light in rail- 
way stations. He has carried out his experiments 
in a way presenting some novel features, and has been 
the first to publish anything like a definite statement of 
the relative energy of the light produced by combustion 
and by the electric arc. This he calculates in terms of 
Meg Ergs. That is to say, 7460°6 Meg Ergs per second 
equal l-horse power, or 550lb. lifted 1ft. high per 
second. He found that the standard candle does work 
at the rate of not less than 610 Meg Ergs per second, 
and that probably it is twice this, But a Gramme or 
Siemens dynamo-electric machine produced light at the 
cost of not more than 20 Meg Ergs per second, including 
all the work transmitted, and the light measured in a 
line which passes through the centre of the are and 
normal to its axis ; from which it appears that the actual 
work done in producing each candle’s light in the electric 
arc is not more than one-fiftieth of the work represented 
by the combustion of the standardgcandle ; but this only 
holds good when one lamp is, wotked by one machine, 
the cost of the available light rapidly augmenting with 
the number of lights placed in circuit. Seeing this to be 
the Mr. Schwendler has taken the bull by the horns, 
and for lighting either Allahabad or Howrah stations, on 
the East Indian Railway, he recommends that four 
powerful electric lights shall be used, each to be 

roduced by one trin lamp and one machine. 

ot less than twenty-five indicated horse-power is 
to be available solely for driving the machines. 
The light from each lamp is to be thrown by an opaque 
silvered glass reflector of special construction against a 
white ceiling, no direct rays being allowed to enter the 
retina. Mr. Schwendler’s experiments prove, he states, 
that in this way the whole of a large station can be so 
lighted that the smallest print can be read in any place 
on the platform. Only one man will be required to 
attend to the engine, machinery,and lamps; but he must 
be specially trained for the purpose. We venture to 
think that this is the best solution of the difficulty met 
with in efficiently lighting a large station yet proposed. 
It is of course equally apr licable to lighting theatres, 
reap ps or other large buildings ; and we may go fur- 
ther, and say that it appears to us rsbable that a modifica- 
tion of the same system may be lound the best for illumi- 
nating thoroughfares. To put the simplest possible case— 
if an electric light stands close to a white wall running 
along one side of a road, a reflector may be arran, to 
throw a beam of light in a direction nearly parallel 
to the wall, which last will cut the beam in a long 
section. A wall three or four hundred yards long 
could thus be lighted up through its whole length by a 
single lamp, and the light reflected from this wall would 
illuminate the entire roadway very brilliantly. A court- 


ys might be lighted in the same way. It is evident, 
owever, that such favourable conditions would rarely 
be met with. It may be found practicable, however, to 

stem of “ borrowed or apparent light,” first 


adopt the s 
we believe, by Stevenson, at Sk A rock on 
wey it was imposible to build @ lighthouse, neverthe- 





less required a light. Accordingly the light was esta- 
blished on the mainland, and thrown in a single beam on 
a reflector P on the rock. To a ship at sea the effect 
was just the same as though the true light had been 
actually _—— on the rock, instead of being many yards 
—— t does not appear to be impossible to provide a 
single large electric lamp with lenses and reflectors which 
would concentrate the light on different mirrors placed 
at suitable intervals along a stieet. Thus, for example, 
two electric lights, one at each end of Pall Mall, might be 
made to illuminate it throughout, without producing a 
disagreeable glare on the one hand, or a great sacrifice of 
efficiency on the other. It is impossible to say how far 
this principle is applicable without extended trials, but 
that these trials ought to be made there can be no manner 
of doubt. The nature of the reflectors may be varied to 
suit circumstances, and there is good reason to think 
that diffusion might be easily obtained. 

If it be proved beyond all contradiction that the electric 
light can only be produced to the best advantage in a 
concentrated form, then the electrician and the engineer 
will have to decide whether it is better to sacrifice some 
economy of power for convenience, by putting six or 
eight lamps on one machine, as is now done in London 
or Paris; or to obtain isolated lights of great intensity 
first, and cut them up, so to speak, afterwards by lenses 
and reflectors as we suggest. Circumstances alter cases, 
and it may be impossible to lay down any fixed rule on 
this point; but it must not be forgotten that on the 
diffusion system it will be possible to dispense with the use 
of the o Petes which now waste at least 30 per cent. of 
the whole of the light produced, and possibly a great deal 
more.. This alone would be a great advantage. As matters 
stand now, on the most favourable hypothesis, a dynamo- 
electric machine, which can produce 3000 candles light, 
with one lamp, will, with six lamps, produce not more 
than 900 candles or thereabouts. Whe loss is evidently 
enormous, and the arguments in favour of the adoption 
of single lamps and reflectors are comparatively strong. 
Inventors, who are not skilled electricians, who have got 
time and money to spare, would do well to turn their 
attention in this direction. To the electrician, aided by 
the advice of the engineer as to mechanical details, may 
be safely left the further development of lamps and 
dynamo-electric machines. There is plenty of room for 
opticians—we do not use the word in its conventional 
sense—to step in and apply in the best way the excellent 
light which their pete: = Bendoses can give them to work 
upon. 


—* 


RAILWAYS IN CHINA. 


WHEN it was first understood that the Woosungand Shanghai 
Railway had been purchased by the Chinese Government, it 
was thought railways had obtained a footing in China. The 
news of its vn toe almost wholly as so much old iron, and 
that as the easiest means of transport the carriages were 
pitched into the sea to convey them to Formosa, the ironwork 
tossed into barges, and the engines, partly in pieces, put into 
the cases in which they were sent to China in, and then 
the whole thrown on to the beach of Formosa, soon, how- 
ever, dispelled this idea, and hope of work for railway engi- 
neers in this field died away. It seems that the railway 
was laid while the governorship of Kiang Su was in 
the hands of a friend to progress, and who made no 
objections. When, however, the matter of the murder 
Mr. Margery had to be settled, it was urged by Chinamen, 
who did not know much of Western ideas, that as a China- 
man had been killed on the Woosung railway, the work of 
the English, they had nothing to complain of, The only 
way of removing this notion was to make the railway Chinese 
property, and Li-Hung-Chang ordered the Governor of Kiang 
Su to buy the railway with whatever funds were at his dis- 
posal. In the mean time a new governor had been appointed 
who was not very well pleased with the order to buy the line, 
and he seems to have made up his mind that though he must 
buy it, the Minister of Public Works had no power to make 
him work it. Ting-Futai, the Governor of Formosa, was 
however, desirous of having a railway in his island, and 
wrote to the Governor of Kine Su to that effect. The 

overnor, in reply, said he had a railway he did not want and 

e accordingly pitchforked it over to Formosa in the way 
described. The Voosung Railway had been at work just long 
enough to allow Chinamen to see what could be done with it, 
and that having had it they were inconvenienced without it. 
The result is that railways have been very much talked about 
since the removal, and have now very many friends. Li Hung- 
Chang, one of the most advanced statesmen in China, has 
long advocated them, though he has worked under a disad- 
—— Almost all the statesmen of China are Tartars; 
very few are Chinese, and the latter, when they do rise 
to positions, rise with very great difficulty. The loss of 
the Woosung Railway has had the effect of stirring up 
interest in the matter, and with a good reason for believing 
that China will before very long accept the great civiliser, a 
well-known English engineer has gone to China to negotiate 
for new lines, when the Celestial makes up his mind to admit 
them. It is also reported that Li Hung-Chang has contracted 
with Mr. Arnold Races, a geologist and mining expert, for 
the purpose of prospecting for minerals in the North of China. 


IRON SHIPBUILDING ON TEES-SIDE. 

Tue wages’ question, as affecting the men a at the 
iron shipbuilding yards on the Tees and at Hartlepool, 
threatens to lead to serious consequences. Messrs, Raylton, 
Dixon, and Co.’s workmen have struck against a reduction of 
5 per cent. on piece and day wages. Messrs. Gray and Co., 
of Hartlepool, have given notice to their employés of a 10 per 
cent. reduction to come into effect on the Ist of February, 
and the men evinced a determination to resist it. These sec- 
tional disturbances of shipbuilding work are serious enough, 
the former a. be of ce om about 600 men, and 
the latter affecting about 900. uesday, however, the whole 
of the iron shipbuilders on the Tees and at Hartlepool resolved 
to insist upon a general reduction of 5 per cent, in day 
wages and 10 per cent. in piece work. Notices to that effect 
were posted in all the yards on Wednesday last, and will 
expire on the 22nd inst. From the present temper of the 
men it is to be feared that a general strike will ensue, and 
should such an unfortunate course be adeged, it will at any 
rate continue for two or three weeks. e operative ship- 
builders belong to a union which numbers about 22, 
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members, and has been in existence for forty-five years. These 
strikes, however, affect large numbers of men who are 
employed at shipyards, but who do not belong to the union, 
no are ready to work at the proposed reduction. They can- 
not be employed because their work depends upon that of the 
rivetters and platers, who are union men. The proportion of 
such men to those who resist the reduction may be gathered 
from the fact that in Messrs. Dixon and Co.’s yard, although 
over 600 men are now laid off, only 125 belong to the union. 
During the year the iron shipbuil ing trade has contributed 
largely to the degree of prosperity which has existed in the 
Cleveland district, The three chief yards on the Tees have 
turned out thirty-one steam vessels of a total tonnage of 
about 3800. A general suspension of work will be most 
severely felt. 


DECAPITATION BY TELEGRAPH. 

Ir the telegraph wires suspended over our heads in the 
metropolis were endowed with selective judgment their capa- 
bilities of decapitating horses might prove of some advantage, 
though the carters possessing the many hacks which disgrace 
the streets of London, and whose lives it would be a mercy to 
take away, would not perhaps think so, Inasmuch, however, 
as these lines when they snap, are as likely to cut up a human 
being as to take off a horse's head, it is time that something was 
done to prevent their coming down at all when they do snap, 
Itis stated in the 7'imes that on the 2nd instant a telegraph 
wire suspended over Vere-street, Oxford-street, camedown, and 
before it had lost the energy gained in its descent it cut off 
a horse’s head. The correspondent who sends the information 
to our contemporary asks what would have been the conse- 
quence had half-a-dozen people been in the way? At least it 
may be answered that it would have been rather bad for the 
people. There is, however, reason in the question ; but from 
want of knowledge of the particular department referred to, 
the correspondent does not seem to know that there is little 
probability of an early response to his suggestion ‘that the 
security of the numerous wires suspended over our crowded 
streets should have the first consideration of the Post-office 
authorities.” Some of the latter have other fish to fry, or 
at any rate other matters to investigate. 








LITERATURE. 


Imperial Federation of Great Britain and her Colonies, 
Letters edited by Frepertck Younc, 8. W. Silver and 
Co., Cornhill. 1878. 

Ir is too often the case that Englishmen, resident, and 

having all their interests in the mother country, fail to 

realise the full breadth and meaning of the words 

“ British Empire.” Their own immediate concerns lead 

them, as a rule, to confine their interpretation of them to 

the three countries of England, Scotland, and Ireland ; 
and yet it would require but little consideration on their 
part to learn how greatly the importance and _in- 
fluence of Great Britain would become reduced, were it 
severed from the important foreign possessions of the 

Crown which constitute that Empire upon which “the 

sun never sets.” It is to the enormous trade carried on 

between those possessions and the mother country that 
we owe the high position this country is able to take 
among the larger kingdoms of the European continent. 

It can scarcely be matter for surprise, therefore, that as 

those branches of the great British family which have 

established themselves and made the name of England 
and the character of England respected among the 
nations of the eastern and western hemispheres have 
extended, they have gradually grown to feel that their 
interests are not adequately represented in matters which 
relate to the imperial policy of the empire, and that 
they should be found claiming a right to be heard in the 
direction of that policy by which their well-being may be 
so seriously affected, either beneficially or to their pre- 
judice. We have read with great interest Mr. Young’s 
ook, the matter of which consists mainly of a reprint 

of letters which have appeared in our contemporary, 
The Colonies and India, from the pens of such able 
writers as the Duke of Manchester, Mr. Frederick 
Young, the editor of this work and honorary secretary of 
the Royal Colonial Institute, and other well-known 
gentlemen. These letters discuss at length the desir- 
ability of extending the existing parliamentary con- 
stitution of this country, so as to afford to residents in 
our Colonial Empire more direct representation at home 
than at present exists, and to fr them to have a 
share in the direction and control of the foreign policy of 
the Imperial Empire. This broad principle is laid down 
by those of the writers who appear as advocates for the 
colonies ; and, indeed, even those writers who pronounce 
such a course to be impossible, admit that larger powers 
must be granted if we are to hope to retain as loyal 
appendages of the British Crown those communities 
which have sprung up in Australia, Canada, or New 
Zealand. To effect this object it is proposed that the 
present Parliament should have its powers restricted to 
matters exclusively of interest local to the United King- 
dom, and that all matters relating to foreign policy 
should be decided by newly created legislative assem- 
blies in which the colonies should be represented by 
members elected by their residents in the Lower House, 
and by the creation of life peers among the most eminent 
colonists, to sit inthe Upper House. 

The opposing arguments made use of by some of the 
writers, notably, by one gentleman who writes under 
the nom de plume of “Colonus,” very forcibly point 
out the objections to such a proposal. It is urged 
that as yet the colonies can hardly be trusted to 
elect men to such an assembly, to whom England 
would be willing to entrust a share in the direction of 
her foreign policy, and much use is made in support of 
this view of the fact that the character of those returned 
to fill seats in the colonial assemblies has not insured to 
such bodies a high reputation. Writers on this side of 
the question deem that a first step should be taken by 
federation between the colonies themselves, and it has 
not been found that even to such a limited proposal 
general consent has been given. How far more unlikely 
1s it, therefore—in the opinion of “ Colonus”—that they 
would consent to a measure which, if it secured them 


rivileges, would undoubtedly entail upon them contri- 
rag towards their maintenance from which they are 
now free. 

The arguments in favour of colonial federation appear 
to possess some strength, and one of these has special refe- 
rence to a question in which al] engineers have an interest. 
In fact, there can beno matter bearing upon the well-being 
of our empire into which the consideration of engineering 
does not to a large extent enter. Engineers must neces- 
sarily always be among the earliest pioneers in any new 
settlement of Englishmen. Without their aid in the 
construction of means of communication, harbours, an 
other public works, the promoters of enterprises in 
foreign lands would soon find themselves opposed by 
insuperable difficulties, and the want of concerted action 
between the several colonial Governments has given rise 
to one which is at the present time causing great incon- 
venience. . 

We have long abandoned in England the practice of 
constructing railways of different gauges, and have gone 
to great expense to amend the errors in this direction of 
the past. In the letters beforeus we find one writer quotin 
the case of our Australian coloniesand the difficulties whic 
the want of harmonious and concurrent working between 
the Governments of the several colonies existing in that 
continent has caused under this head. The railways 
which each colony has constructed within its particular 
limits have been determined upon solely on the basis of 
its immediate local necessities. No consideration has 
been given in the determination of the routes to be fol- 
lowed, as to their ultimate connection with the systems 
of sister colonies, or the manner in which the in- 
terests of the latter might be thereby affected. One 
colony has deemed that its wants, interior and local only, 
might be served by a line of a narrow gauge ; its imme- 
diate neighbour has determined that the character of 
its country rendered desirable the adoption of a broader 
gauge and heavier carrying power. It is easy to realise 
the difficulties in inter-colonial transit which must arise 
when the spread of settlement necessitates the junction 
of the two systems. To obviate such difficulties, the 
writer contends that the long-desired system of federa- 
tion between colonies so situated must be brought about, 
so as to insure, in all future undertakings of its kind, 
a plan of common agreement. So far, therefore, as colo- 
nial federation is to be advocated, it is evident that in 
such a question there are interests in which the engineer 
is largely concerned, and it requires but little foresight 
to carry this argument into that broader field of Imperial 
federation which the publication of these letters is in- 
tended to forward. No question can, as we have said, 
arise, which concerns the interests of the colonies, into 
which that of the development of public works does not 
enter, and to which, therefore, the attention of the 
engineering profession should be directed. 

t would require more space than can here be 
devoted to it to discuss fully the various arguments pro 
et con adduced by the contributors of the many letters 
composing this work. We would strongly advise our 

ers to peruse these for themselves. In doing so they 
will find that they are led to the consideration of a most 
important subject, which must develope with our colonial 
institutions, and will doubtless, in the course of time. 
demand final settlement. As our colonies grow, they will 
insist on the concession of a voice in the direction of all 
matters of imperial policy, and Messrs. Silver's book does 
— service in promoting the discussion of the method 

y which that voice can be conceded. 








NITRIC ACID: ITS REPRODUCTION FROM 
THE LOWER OXIDES OF NITROGEN. 


By BernarD C, Mo.toy.* 

In treating in this short memoir of the economic use of nitric 
acid, it may be stated by way of preface why it is considered 
worthy of such attention. In the first place, it is the highest 
oxide of nitrogen known; and parting so easily and freely with 
its oxygen, it stands foremost in the list of oxidising agents, and, 
consequently, amongst the most useful chemical reagents in 
manufacturing enterprises. 

There are two drawbacks—in some cases fatal—to its use; one 
is the high price of the acid, the other the injurious and 
inolodorous gases which it evolves. The object, therefore, in the 
researches which have been made in connection with this subject 
has been twofold—first, to introduce the greatest ible economy 
in the use of nitric acid; and secondly, to get rid of the injurious 

ases. In effecting the former the latter object has been attained. 
‘o make the descriptions of the operation more clear, it will be 
well to recall for a moment the several oxides of nitrogen. There 
are five compounds of nitrogen with oxygen, containing 
respectively 1, 2, 3, 4, and 5 volumes of oxygen to 2 of nitrogen— 
(1) nitrous oxide, N O; (2) nitric oxide, N, O,; (3) nitrous 
anhydride, N, O,; ) nitrogen peroxide, N, O,; (5) nitric 
= N, O,. water be added to the fifth or highest 
oxide, we have nitric acid, thus—H,0+N,0,=2HNO,. Now, 
if nitric acid be used for the purpose of supplying oxygen, and if 
it parts with one atom of its oxygen, it becomes nitrogen peroxide; 
if with two atoms of its oxygen, it mes nitrous anhydride, 
and so on, according to the descending scale of the oxides of 
nitrogen. In the same way, if with the nitrous anhydride are 
combined two atoms of oxygen, then it again becomes the highest 
oxide or nitric anhydride; while if one atom of oxygen be com- 
bined with the four atoms of oxygen of the nitrogen peroxide, 
then again we obtain the highest oxide of nitrogen. hen, there- 
fore, any oxidisable substance is presented to nitric acid, it, with 
few exceptions, parts with a portion of its oxygen, which 
combines with the substance to be oxidised. For example— 
when sugar is oxidised by nitric acid for the produc- 
tion of oxalic acid, the nitric acid is deoxidised by dosing 
a rtion of its oxygen, and the nitrogen is evolved, 
combined with the oe oxygen as a lower oxide of 
— Under the most favourable conditions, not more 
than r cent, of the oxygen contained in the nitric acid can 
be used for the _— of oxidation. In many cases the per- 


cen is as low as 
If these or lower oxides pass away into the air, they will 
eventuall reoxidised by the joint action of the oxygen and the 


vapour of the atmosphere into nitric acid, become absorbed and 
carried down by the moisture to act most destructively on vege- 
tation and all else that is —— of being oxidised by it. More- 
over, afresh supply of will be required for each successive 
operation. Now it will be evident that, if sufficient oxygen can 
be made to combine with these lower oxides of nitrogen, nitric 
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d | during this operation. 


anhydride will be formed, which, when combined with water 
will reproduce nitric acid. The difference between all these 
oxides of nitrogen is one only of the number of atoms of oxygen 
which are combined with the two atoms of nitrogen. To effect 
this reproduction with economy, the ‘* means” foe gn bo must 
be economical. In the process about to be descri , this repro- 
duction is effected under the most economical and simple con- 
ditions. I will now proceed to describe the method employed to 
effect the reoxidation of these lower oxides of nitrogen, and their 
conversion inte nitric acid—premising, however, that the details 
of the method may slightly vary with the conditions under which 
the lower oxides are produced. Taking the case above cited, viz. 
the uction of oxalic acid, I will deal with the gases evolve 
‘These consist of a mixture of lower oxides 
of nitrogen of a deep brownish-red colour caused by the presence 
of nitrogen peroxide. These gases or fumes are conducted into 
towers where they are to be reoxidised. These towers consist of 
closed chambers about—for ordinary purposes—30ft. high and 3ft. 
diameter. They may be constructed of _— earthenware pipes, 
or other material not easily affected by the acid. The tower 
rests in a reservoir or base, from which it may be drawn as pro- 
duced. In the sides of the tower are fitted sight holes of 
bottomless glass bottles, so that the quantity of the gases may 
be roughly estimated by the depth of the colour inside the tower. 
The top of each tower is of a conical form, and in the centre of 
the cone is fixed a jet. This jet is so constructed that steam and 
hot water are forced out so as to be brought into contact. It is 
arranged so as to be capable of being easily and accurately adjusted 
in order to cause a cloud or spray of very — divided water at 
about the temperature of 100 deg. Cent. to fall slowly through 
the tower. Atmospheric air is allowed at the same time to enter 
the tower through the jet. The admission of air and the supply 
of the hot water spray should always be so arranged as to 
capable of being regulated at will. As is obvious, the tower 
should be gas-tight, except as herein described. : 

Now, the gases or fumes coming from the vessel in which the 
nitric acid is being used will enter and gradually rise till the tower 
is charged, when the jet is brought into action. Steam and hot 
water are turned on into the jet in such proportions that the 
steam will strike and convert the water into a minutely divided 
spray, the steam itself being condensed in the water. Thus a 
misty spray only of hot water, 100 deg. Cent., falls = down 
through the tower. ‘he tower should be packed to avoid radia- 
tion of heat, and too rapid condensation of the hot vapour. In 
its descent the particles of hot water come into contact with the 
oxides of nitrogen. The nitrous anhydride, N, 0s, and nitric 
oxide, Nz O2, are immediately oxidised by the air—admitted and 
drawn in through air holes or through the jet—into peroxide of 
nitrogen N, O,, thus: 

Na O, + N,0,+ 30 = 2N2 0, 

This peroxide of nitrogen, N, O,, is quickly absorbed by the 
spray and decomposed by it into nitric oxide and nitric acid. 

he nitric acid is dissolved by the hot water and carried down 
into the reservoir at the foot of the tower. The nitric oxide 
remains undissolved by the spray, but it is oxidised as fast as 
pease by the air into nitrogen peroxide, which, in turn, 

comes split up into nitric oxide and nitric acid, the latter 
being collected as before in the reservoir. The reaction may be 
approximately shown thus : 

6N, O, + 4H2O =2N202+8HN O; 

Eventually, therefore, the lower oxides of nitrogen become oxidised 
by contact with the air into the higher peroxide, and this in 
turn becomes absorbed by the spray and separated into nitric 
oxide and nitric acid, which latter is always dissolved and carried 
down. 1 these reactions heing successively continued, the 
whole of the original nitric acid, when used and treated under 
these conditions, will be reproduced. Practically all the above 
reactions occur simultaneously, so that nitric acid is reproduced 
from the lower oxides as soon as they are generated. Two or 
more towers may sometimes be advantageously used. The towers 
are connected by a water joint or valve offering but a slight 
resistance, so that an excess of the fumes or gases, if any, may 
pass into the second tower, there to be treated as in the first. 
The form and general disposition of the apparatus for thus treat- 
ing nitric acid will naturally vary, as before remarked, with the 
— for which the acid is employed, but whatever the form 

, if only proper care and attention be bestowed, the result will 
be the recovery of the whole of the lower oxides of nitrogen and 
their conversion into nitric acid. 

I believe this is the only successful attempt ever made to 
economise the use of nitric acid to the same degree. By the 
means here described there is no loss, and the whole of the origiral 
acid is recovered in its pure and simple form. It seems to me 
that this gain should popularise the use of this powerful oxidant, 
and render it available for many industrial enterprises for which 
it is at present inapplicable. It places another powerful agent 
in the hands of the manufacturer and metallurgist, and renders 
available for many purposes a reagent which is at present limited 
in its application. In conclusion, I will only add that in no 
single instance has the process failed or even varied in its results, 








Fire at Messrs, Tytor AND Sons’ Works. — We regret to 
say that on the night of Friday last a large portion of the build- 
ing occupied by Messrs. Tylor and Sons, the well-known manu- 
facturers of water fittings, in Warwick-lane, was burned down. 
It may be interesting to note that a portion of the buildi 
destroyed formed part of the old College of Physicians, an 
included the celebrated dome. Notwithstanding the fire the 
business of the firm is carried on as usual. 

ProposeD Mersey Tunnet.—An influential meeting was held 
on Monday, presided over by Mr. Christopher Bushell, to con- 
sider a new scheme for tunnelling the Mersey. Mr. C. G. Mott 
explained the salient points of the new scheme, which is of a 
less pretentious, but more practical, character than many of its 
predecessors. It is proposed not to have a railway tunnel, but 
one for pedestrians and vehicular traffic. As the ients 

uired for this tunnel can be made much more steep than for a 

ilway tunnel, it will be peg med to carry the — so 
far into either Liverpool or Birkenhead as it would be in the 
other case, and it is proposed that the underground roadway 
should commence opposite the open space in front of St. Nicholas’s 
Church, then make a detour to the left, and pass underneath the 
Chester Wharf and the entrance to the Manchester Dock. It 
will then cross underneath the river, come out near to the 
Morpeth Branch Dock, and be brought into direct communica- 
tion with Argyle-street, Birkenhead. The tunnel is, says the 
Daily Courier, to be a double one, with two arches, each arch 
having a footpath for pedestrians, a tramway-road, and two 
lines for carriage and cart traffic, making in all three lines of road 
in each direction, in addition to the accommodation for foot 
passengers. As the bottom of the river is composed of solid sand- 
stone rock, no engineering difficulties are likely to be encountered, 
and there will, it is expected, be little trouble in keeping the 
place free from water. The total length of the roadways will be 
one mile and a third, and the entire cost is estimated at from 
£300,000 to £400,000. The tolls for goods and carriages will be 
of a reasonable character, whilst it is proposed that pedestrians 
be charged a halfpenny each for passing through the tunnel. 
The estimated revenue during the first year is about £40,000, and 


the working expenses are calculated at about £5000 per annum, 
which would how a net revenue of £35,000 to apetes 
towards payment of interest and to gradually extinguish the 


At the meeting it was 


debt, and open the tunnel to the public. 
resent form a committee to take 


resolved that the gentlemen 


such steps as may seem desirable to promote the object in view, 
ublic bodies interested to join in the 
ve power to add to their number, 


and induce the various 
work, such committee to 
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LEGAL INTELLIGENCE. 


COURT OF SESSION, EDINBURGH. 
TWEDDELL v. ARROL. 


Tuus action, which was tried in December last, was brought 
by Mr. — ey of well-known hydraulic rivetting 
machinery, against Messrs. Arrol and Co., of Glasgow, for the 
infri t of his patent rights. The facts will sufficiently 


appear from the following judgment, printed from the short- 
hand notes. The judgment, which wen reuerved, wes delivered 

on the 3lst December. Lorp OrprnarY said :— 
complai Tweddell is an engineer in Westminster, and in 
A 1878, he obtained from John McKay and William 
an —— to letters patent which had been 
granted to them in 1871 (No. 1371) for the invention of ‘‘ Improve- 
ments in ing and rivetting machinery, and in apparatus 
He complains that the respondents, 
, engineers and contractors in Glasgow, 

and William Arrol, the sole partner of that firm, have infrin 
the said patent by constructing and using rivetting machines 
“‘constructed with and embracing mechanism, or apparatus, or 
modes of ts of mechanism, constructed 


arrangemen: or @ 
spectaca in the manner described in the cet Teter patent and 
same. 


connected therewith.” 
William Arrol and Co. 


jons, or or applied in manner su 
” The respondent in 1 i 
letters patent (No. 3467) for an invention by himself of 
“Improved machine for punching and rivetting large or heavy 
plate work, such as girders and the frames and large platework of 
iron or steel ships or vessels ;” and he alleges that it is in accord- 
ance with that patent that the machines used by him and com- 
plained of by Tweddell are constructed. It is alleged by 
the respondents, and the proof in this case shows that in 
November, 1877, after he had filed his See specification, 
and while he was using experimentally his invention at a bridge 
over the Clyde for which he was contractor, he was challenged by 
the complainer for such use, as being an infringement, not of 
McKay and MacGeorge’s patent, but of two patents which he had 
himself obtained, viz., No. 3358, dated December, 1871, and No. 
2145, dated June, 1873. It also appears that the 
then pro; to the pondent to bi with him 
to set aside McKay and ’s patent, to which 
he had not then acquired right, and that on the respon- 
dent declining to accede to that proposal, the complainer 
acquired McKay and es ah ey and instructed 
the present proceedings, in which his challenge of the respondent’s 
actings is rested not on his own patents of 1871 and 1873, but 
solely on wr | and rge’s mnt of 1871. The 
respondents, on the assumption that McKay and MacGeorge’s 
patent is valid, deny the alleged infringement ; but they farther 
maintain, in their third plea in law, that the said patent is null 
and void or invalid, because (1) the alleged invention is not an 
invention of any new manufacture within the meaning of the 
letters patent, or of the statutes and letters patent ; (2) McKay 
and MacGeorge were not the true and first inventors of 
the all invention; (3) the alleged invention had been 
publicly known prior to the date of the letters patent ; (4) the 
alleged invention is of no — utility ; (5) the alleged inven- 
tion is not sufficiently described and ascertained so as to enable a 
workman of ordinary intelligence to use it; (6) the specification 
does not sufficiently distinguish what is old and not claimed from 
what is all to be new and claimed under the said letters 
tent. I shall in the first place deal with the question of 
infringement, because I think i this branch of the case admits 
of being disposed of on simple grounds, which may render it un- 
necessary to deal at much length with the questions raised by the 
respondents in their third plea in law. I may here state 
generally that the patent founded on by the complainer is not for 
the invention of a new ine, meaning thereby a machine of 
which the whole or some of the parts are new, but it is for a 
ine consisting in a combination of old and well-known parts, 
and worked by motive power of a well-known description, but 
applied in a novel manner. And I shall assume that no difficulty 
arises as to what is the true construction of the letters said to be 
infringed, and that the specification complies with the following 
requirements of the Patent Laws, viz. :— 
(1) That the nature of the alleged invention shall be distinctly 


(2) That the mode of constructing and working the alleged in- 
vention shall be stated with such clearness and simplicity that a 
workman of ordinary intelligence and skill in the trade to which 
it refers can easily construct and work the invention. 

What then is the nature of the new combination which the 
complainer says is protected by the patent on which he founds? 
In their final specification the patentees, McKay and MacGeorge, 
say, ‘‘ What we do claim, are, First, the arrangements of levers 
constituting a punching or rivetting machine as described ; and, 
secondly, the application of a double hydraulic press to work 
these levers as described.” It is important to observe here that, 
although the patentees expressly disclaim the invention of the 
double hydraulic press, it is plain from the language of the speci- 
fication, as well as from their evidence at the proof, that they con- 
sider the application of a “double” as distinguished from a 


complainer 









=O 


McKAY AND MACGEORGE’S RIVETTER. 


“ single ” hydraulic press to work the levers of the machine to be 
a novel important part of the combination. On turning to 
the ification itself we find the nature of the invention and the 
mode of working the same to be particularly described and ascer- 


and A' Bi are levers standing vertically and working upon a 
centre supported by cast iron poe over the pit, which contains 
—— or other machinery for working them. The levers are 
of a circular form behind, that is on the side farthest from the 
— are held in positi 7. ircular slides or bearings 
E F, E! F', which are oo and retained in their places by 
bolts C D, C' D', &. By opening the lower jaws B B', the 
upper jaws A A! will close, and b closing B B!, A A! will open. 
upper ends of these levers A B, A! B', carry punches or di 
between which are placed plates to be punched or rivet 
.” This is the only part of the specification which 
to the form and arrangement of the levers. The re- 
mainder of the specification describes the compound or double 
hydraulic press, containing two separate rams or plungers, 
which are used to actuate the levers by each of the rams 
a outwards the lower end of the lever nearest 
to it, thereby bringing the upper ends of the levers bear- 
ing the punches or dies in contact with the plates or rivets 
to be operated on. After the stroke is made it is of course 
necessary to provide an exit for the water from under the plungers 
or rams in order to enable the levers to open out their working 
ends and resume their original position. To bring about this 
result the —— says, “‘ The weight of the levers A B and 
A! B! may be found sufficient to force the water out, but if not 
farther weight may be added to accelerate their movement.” 
The specification then proceeds as follows :—‘‘ Other systems of 
working these levers = hydraulic cylinders or other mechanical 
contrivances may be adopted. One lever, as A B, may be fixed, 
and the whole motion given to the other A! B! on the frame 
carrying the levers may be mounted on a swivel, so that the 
entire machine may swing about with its hydraulic cylinder 
receiving high-pressure water through the trunnions of the swivel 
frames. Lastly, the machine may be made portable.” 

The complainer’s combination, i.e., the arrangement of levers 
and the mode of working the same according to the specification, 
thus appears to be shortly as follows :— 

The levers are solid and unjointed with fixed dies at their upper 
ends, both working on one common pin or fulcrum near their 
centres, and set in motion by means of a double hydraulic press 
with separate rams or plungers, each acting upon the lower 
end of one of the levers, the levers themselves being kept in 
position by an arrangement of circular slides or bearings, generally 
spoken in the proof as “‘ abutment pieces,” adjusted and retained 
in their places by bolts and screws. It seems also to be a part, 
and an important of the arrangement that the supply of 
water to the press should be admitted by a pipe or pipes entering 
the machine at or near the common centre of the levers. The 
return action of the lever is provided for either by the weight of 
the levers themselves or by the addition of other weights; but 
other power than hydraulic pomee may be used, and the machine 
is intended to be fixed wholly or partially or to be portable. It 
was explained at the proof, although it » not appear from the 
specification that the tool-bearing ends of the levers are 
made as small as is consistent with strength, and are brought 
as neareach other as possible for the purpose of enabling 
them to do work in confined places and corners which could 
not be reached by any rivetting machine previously known, 
and in which hand labour was alone available for rivet- 
ting. And it was explained that the levers are fixed on a common 
central fulcrum, and therefore in the closest possible proximity to 
each other in order that the punching and rivetting tools might 
approach each other in a straight line, and not in ares of a circle, 
the effect of this being to obviate the obliquity of pressure which 
always occurs to a greater or less extent where the fulcra of the 
levers are separate. 

Now before examining the nature of the respondent’s machine, 
which is alleged to be an infringement of this peg (which as I 
have said is simply for a new combination of old and known parts) 
it is necessary to in mind, that to establish a case of 
infringement the complainer must prove that the whole of 
this combination has been used by the respondent, or, at least, that 
the respondent’s machine is substantially the same as or a colour- 
able imitation of the patented combination. To use the words of 
the Lord Chancellor (Cairns) in Harrison’s v. the Anderston 
pry Co., 20th June, 1876, 3 Ret. (H. L.), 58.* “‘ If there is a 
patent for a combination, the combination itself is ex-necessitate, 
thenovelty and the combination is also the merit, if it be a merit, 
which remains to be proved by evidence, so also with regard to 
the discrimination between what is new and what is old. If it 
is clear that the claim is for a combination, and nothing but a com- 
bination, there is no infringement unless the whole combination is 
used, and it is in that way immaterial whether any or which of 
the parts are new.” 

What, then, is the nature of the respondent’s Arrol’s machine ? 
It is unnecessary to refer particularly to the specification in his 
letters patent of 1877, b the hine which he has been 
using at the Clyde Bridge, and which is the only one ever con- 
structed by or for him, is clearly described in the proof, and is ver 
easily understood from the brass model No. 17 of process. It 
consists of two beam-shaped levers working each on its own 
fulcrum near its centre, the fulcra being tied ther by movable 
straps of metal, which may be of various lengths, so as to enable 
the ae to be myo sence a greater or less distance according 
to the work to be performed. In practice, the distance is varied 
from 3ft. Gin. to an inch. The working ends of the levers carry 
the punching tools and rivetting dies, of greater or less length, 
according as the distance between the fulcra of the lever is de- 
creased or diminished. The levers may thus be applied to work 








which requires frequent alteration and adjustment of the. 


distance between the fulcra, and may not only be used in 
confined corners, but may be so adjusted to embrace very 
large plates. The motive power is a ‘‘ single” hydraulic press fixed 
on the opposite end of one of the levers, but with mechanism 
so adjusted that each stroke of its sinjle ram moves both 
levers outwards, and so brings the working ends together. The 
water is introduced directly into the cylinder by a flexible pipe, 
and the return stroke is secured, not by the weight of the levers 
or by added weight, as in McKay and MacGeorge’s patent, but by 
the action of water which is compressed in an ‘annular space of 
the cylinder, and which expands as soon as the pressure on the 
ram has been relieved. The whole machine is light and portable, 
and is used at great elevations above the ground; and by ingenious 
arrangements of buckles and shackles and levers it is, when sus- 
pended from a crane, used to punch and rivet vertically and hori- 
zontally, and in any plane and at any angle that may be desired. 
It appears to me that this is a combination entirely different 
from that nted by McKay and rge. In the one, the 
levers work upon separate fulcra so arranged that the distance 
between them may varied. In the other, the levers work 
upon one common central fulcrum, and are so secured by the 
p salen pieces as to prevent them ever going apart. In the 
one, the motive power is a single hydraulic press with one ram, 
the high-pressure water being introduced directly into the cylinder 
by means of a flexible pipe. In the other, the motive power is a 
double hydraulic press with two se te rams—one for each lever 
—the water being introduced by solid tubes through the central 
parts of the framework of the lever. In the one, the return 
stroke is secured by the expansion of water compressed in the 
cylinder, and is therefore gery 3 In the other, the same 
result is secured by the weight of the levers themselves, or by 
the addition of external weights acting by an arrangement of 
pulleys, and other levers on the lower ends of the levers of the 
machine, some such extrinsic arrangement being indispensable 
where the machine is working in any other position than verti- 
cally with the working ends uppermost. It is impossible to say 
that these two combinations are identical, or even similar; they 
are different in all the particulars just enumerated, each point of 
difference being, in my opinion, material and important ; and I 
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* Reported in L.gR. 1 Ap. Ca. 574. 





am therefore of opinion that the respondents have not used the 
combination described in the patent founded on by the com- 
plainer, and that they are not chargeable with having infringed 
that patent. 

If I am right in this view there is an end of the case, and the 
suspension must be refused. But in case a different view should 
be taken elsewhere it is right that I should dispose of the respon- 
dents’ third plea in law, in which the validity of the patent is 
disputed, especially as the greater part of the evidence and of 
the argument from the bar was directed to this branch of the 
case. ‘The first question is, whether the combination specified in 
McKay and MacGeorge’s patent is or is not such a combination 
as amounts to an invention of a new machine or manufacture? 
That is a question of some nicety; but on the whole I have come 
to be of opiaion that it must be answered in the negative. The 
combination consists of two parts: (1) the arrangement of the 
levers, which is claimed as being a novelty; and (2) the appli- 
cation of the double hydraulic press to work that arrangement. 
It follows that if the arrangement of the levers is not a novelty 
the patent is invalid. Now it appears to me that this arrange- 
ment of the levers is only colourably different from Hanson’s 
patent and Kennard’s patent, both of which were prior to the 
patent founded on. e important parts of cKay and 

LacGeorge’s arrangement of the levers appear to me to be (1) that 
they shall move upon one common fulcrum near their centres 
with fixed punches and dies at their upper ends, the motive 

wer being applied at their lower extremities, and (2) that the 
evers shall be kept in position by the abutment pieces, bolts, 
and screws already mentioned for the purpose of preventing 
































ARROL’S RIVETTER.—(Fiom Spe ification.) 


their natural tendency to separate at the fulcrum, which is the 
point of greatest strain. In the course of the proof it was 

stated that the intention was to have the working ends of the 
levers made as small as possible, so as to enable the punches and 
dies to operate in contined places and corners where hand labour 
had been previously indispensable. But as thjs last point, if it be 
of importance, is not alluded to in the specification, 1 cannot 
regard it as an essential part of the combination. Now, as regards 
the first alleged novelty of arrangement—viz., the mounting of the 
levers on a common fulcrum near their centres—this important 
result is obtained, viz., that as the levers are. thereby brought as 
near to each other as possible, the dies and punches in their 
working extremities are made to approach each other in a straight 
line, so as to secure a direct pressure in the line of the rivet, in 
ony of the somewhat oblique stroke or pressure which results 
rom the working ends of the levers approaching each other in 
arcs of circles, when the fulcra of the levers are at some distance 


apart. But a common central fulcrum is not a novelty in the 
arrangement of double levers. In Hanson’s patent, levers are 
arranged in that manner for the purpose of swaging or compress- 


ing the faces of nuts by means of hammer faces fixed on the 
working ends of the levers, the motive power being applied at 
the opposite ends. The object there to be attained was to secure 
equal and uniform pressure on both faces of the nut ; but all that 
was necessary to convert Hanson’s patent into a rivetting or 
punching machine was to insert dies or punches in place of ham- 
mer faces in the working ends of the levers. But that arrangement 
would not, in my opinion, be a novelty for which a patent could 
be competently granted ; yet the complainer’s patent, apart from 
the double hydraulic press, is just such an arrangement. 

As to the second alleged novelty in the complainer’s arrange- 
ment of lever—viz., the use of abutment pieces and cross-bolts, 
which embrace the whole central region of the levers—these do 
not appear to me to be either novel, or essential, or useful, and it 
is somewhat remarkable that, in the only three machines which 
have hitherto been constructed under McKay and MacGeorge’s 
patent during the seven years of its subsistence, these abutment 
pieces have been entirely dispensed with ; and as the respondent 
is not accused of using such abutment pieces, it is perhaps 
unnecessary to say more on this point. 

But the complainer maintains that, although the respondents’ 
levers are fixed not on one common central fulcrum, but 
on separate fulcra at some distance apart, tied together 
by cross straps of iron or steel, that arrangement 
is a colourable imitation of McKay's and MacGeorge’s patent. 
That is, in my opinion, an unsound contention, because (1) levers 
sO arTan, cannot bring the punches and dies towards each 
other in a straight line, as the complainer’s levers do, but in arcs 
of circles ; and (2) the respondents’ levers, by being separate and 
separable, are enabled to do work which levers fixed like the 
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complainer’s, and inseparable, are incapable of performing. But 
even if the respondents’ arrangements were held to be a colourable 
imitation of McKay and MacGeorge’s t, it is not one of 
which these patentees could complain, because this arrangement 
of levers has been long known, and was in use long before the 
date of McKay and MacGeorge’s patent. The objection, indeed, 
is a very dangerous one for the complainer to take, because if the 
respondents’ arrangement of his levers on separate fulcra is a 
colourable imitation of McKay and rge’s arrangement on 
a common fulcrum, then their patent is a colourable imitation 
of Kennard’s patent, which embraced two arrangements of 
rivetting and punching levers, in one of which the levers moved 
on a common fulcrum at their lower ends with dies and punchers 
at their — extremities, the motive power being applied not 
far from the centres of the levers; and in the other of which 
the levers moved on separate fulcra, the motive power being 
applied at the lower end and the tools being fastened to the 
upper ends. It is true that in this latter arrangement the tools 
were not fixed in the ends of the solid levers, but were pointed 
to the ends, and acted in slides or guides so as to secure direct 
instead of oblique pressure, but as having the dies and punches 
fixed in the solid levers is obviously not a novel arrangement, 
the result is that the complainer cannot charge the respondents’ 
use of double levers with separate fulcra as a colourable imitation 
of his patent without subjecting himself to the retort that his 
patent isa colourable imitation of Kennard’s patent. My opinion. 
therefore, on this branch of the case is that as the patent founded 
on by the complainer is for an invention consisting of two parts, 
viz., a novel arrangement of levers, and a novel application of a 
double hydraulic press actuating such levers, and as the arrange- 
ment of the levers is not, in my opinion, a novelty, the patent 
is invalid. 

The next question is whether—assuming the mote of the 
entire combinati t! pecification is sufficient? am of 
onion that it is so defective in two important particulars, viz. :— 
(1) It is misleading in its description of the mode of working 
the invention. (2) It fails to give such instructions as will enable 
an intelligent workman to construct the combination in a port- 
able form. 

In the first place I consider the patent to be defective in 
respect that it is misleading in the directions which it gives as to 
the working of the machine. In the provisional specification it 
is stated that the levers may be ‘movable by hydraulic or other 
suitable power.” And in the final specification, after the descri 
tion of the double hydraulic press, the application of which is 

laimed as a speciality, it is said, ‘‘ Other systems of working 
these levers by hydraulic cylinders or other mechanical con- 
trivances ma adopted.” And, again, ‘‘ We do not confine or 
restrict ourselves to the precise details, proportions, or construc- 
tion of apparatus thereon, nor to the use of hydraulic wer 
only.” The complainer and the patentees maintain that what is 
meant by the words “‘ other suitable power,” or ‘other mecha- 
nical contrivances,” in their specifications, is not something 
different in its nature from hydraulic power, but is fluid pressure 
produced by the compression of some substance other than water, 
eg., oil, alcohol, quicksilver, or air. But that is not, in my 
opinion, the natural or sound construction of the specification ; 
and the witnesses for the respondent seem to me to take the 
right view of the meaning of these words when they say that the 
impression which they are calculated to convey to the mind of 
any ordinary skilled mechanic, and even of a scientitic engineer, 
is that any mechanical contrivances capable of —— the ends 
of the levers, whether acting by direct fluid pressure on the rams of 
a cylinder, or by means of toggle joints, or cams driven by wheels, 
would be within the specification. Now, I think it is plain from 
the proof that any mechanic who should attempt to work these 
levers by toggle joints or cams driven by wheels—which is the 
motive power in general use for working the levers of rivettin 
and punching hi would find it impossible to apply suc 
power at all events in the case of a portable machine, and even 
when the machine is fixed—if the patentees are to be believed— 
no power but fluid pressure will produce satisfactory results. 
They say that what is desired is to have an “indefinite stroke,” 
or “‘a continuous” following up ‘‘ squeeze” upon the end of the 
rivets, which will perform the work of forming the rivet heads, 
even where the rivets happen to be unequal lengths, without any 
risk of breaking the machinery, which they say is inevitable 
where cams or toggle joints are used. But the proof shows that 
even in machines actuated by toggle joints and cams well-known 
mechanical contrivances are adopted for giving relief to the 
machinery where the rivet is being operated upon which is 
either too cold or too long. And the nature of such contrivances 
is described in the specification both of Hanson’s and Kennard’s 
patents. But be that as it may, it appears to me that if the 
indefiniteness of the stroke is truly a material object of the 
invention, that ought to have been distinctly stated in the speci- 
fication. Now there is no statement or new suggestion as to 
this in the specification. On the other hand, it is to be observed 
that the complainer’s patent is for a punching as well as a rivet- 
ting machine, and although it may be, and probably is, an 
advantage to have a continuous and following squeeze in rivetting, 
such a stroke or an is a disadvantage in punching, where the 
stroke ought to be definite. Assuming, therefore, that the direc- 
tion in the specification, if followed by using hydraulic power in 
the manner pointed out by the patentees, would have enabled the 
levers to do satisfactory rivetting work, they would not have 
performed the work of punching in a satisfactory manner. On 
this branch of the case, therefore, I am of opinion that the 
specification in the complainer’s patent is vague and misleading, 
and that the patent is therefore invalid. 

In the next place I am of opinion that the specification is 
defective, in respect that it omits to give such instructions as 
will enable an intelligent mechanic to construct the combination 
in a portable form. ‘The words of the provisional specification 
are: “The machine may be altogether or partially portable ;” 
and in the final specification it is said: ‘‘'The frame carrying the 
levers may be mounted on a swivel, so that the entire machine 
may swing about with its hydraulic cylinders, high-pressure 
water, through the trunnions of the swivel frame. Lastly, the 
machine may be made portable.” There are no instructions given 
in the specification, and no drawings are appended to it showing 
how a portable machine is to-be made ; everything is left to the 
ingenuity of the reader. By the word “ portable” I understand 
not merely that the machine admits of being lifted from one place 
to another, or of being suspended by means of a swivel from a 
crane, so as to swing about in the manner above described. A 
machine so suspended might, no doubt, be moved from place to 
place, and might work either vertically or at any angle in the 
same plane; but a portable machine in the sense of this specifica- 
tion I understand to be one which may be so suspended as to 
operate in every conceivable direction, vertically, horizontally— 
at all angles, and in every plane. It is further said in the specifi- 
cation that the machine, when suspended by the swivel referred 
to, may receive the eames 4 supply of water through the 
trunnions of the swivel frame; but the proof clearly shows that it 
is impossible to supply water i y that means to such a machine if 
made thoroughly portable. The proof also shows that in order to 
make the complainer’s machine at all portable,]a very great deal 
of scientific knowledge and ingenious scheming is n ,» far 
beyond the y oapaneess or acquirements of an ordinary intelligent 
workman. The specification therefore appears to me to be 
in respect that it professes to declare the machine to be capable of 
doing that which it cannot do. The patentees undertake that the 
machine may be made portable, and in that condition do its work 
papery f 3 and it was on the faith of their declaration to that 
effect that they obtained their patent. The By nye «A of the 
machine was one of the considerations for which they obtained a 
monopoly of their alleged invention, and if that consideration 
fails, the whole patent is bad. In corroboration of this view, 
I may state the somewhat significant fact that neither the 














patentees nor any one having licence from them, nor the com- 
plainer, have ever even attempted to make a portable machine in 
conformity with their patent, and that the complainer, when he 
first saw the respondents’ invention at work, on ember, 1877, 
omnes the utmost astonishment at its simplicity and ingenuity, 
adding that he had been in quest of such a machine for ten years, 
but had never fallen upon anything like the respondents’ inven- 
tion, although he was perfectly familiar with McKay’s and 
MacGeorge’s patent. 

On the whole, I am of Meng (1) that, assuming the validity 
of that patent, the respondent has not infringed it, and (2) that 
the patent is invalid on the several grounds thers stated, or one 
or more of them. The suspension must therefore be refused with 
expenses, 








LEVELLING IN 1824 AND LEVELLING IN 1878,—In the annals 
of the State of Pennsylvania—Pennsylvania State Improve- 
ments, main line—it is mentioned as a remarkable specimen of 
a accurate levelling, that in a circle of 12 miles that 
was levelled, the error was only one foot and two-tenths. This 
was in 1824. United States engineers are engaged at present 
in running a line of levels between the Chesapeake and Dela- 
ware bays for the purposes of determining the feasibility 
of aship canal. In testing new levelling instruments furnished 
by the United States for the work—Heller and Brightly’s make 
—a line of test levels was run of over ten miles, and the 
difference of level on the closing bench mark was only five 
thousandths of a foot—0°005. 


Tue Society or Arts. — One hundred and twenty-fifth 
session, 1878-79. ‘The following arrangements have been made 
for the forthcoming meetings of the society :—Ordinary meetings 
—January 15th, ‘‘ Economy and Safety by the Use of Automatic 
Couplings on Railways,” by Mr. T. A. Brockelbank; Mr. F. J. 
trenwel, F.R.S., will preside. January 22nd, ‘‘The Modern 
Sci of Ecc ics,” by Mr. Henry Dunning Macleod, barris- 
ter-at-law. January 29th, ‘‘The Distribution of Disease Popu- 
larly Considered,” by Mr. Alfred Haviland, M.R.C.S.E. 
February 5th, ‘‘ The Methods for nag | the Condi- 
tion of the Blind,” by Dr. T. R. Armitage. February 26th, 
“Indian Pottery at the Paris Exhibition,” by Mr. rge 
Birdwood, M.D., C.S.I. March 5th, ‘“‘The Social Necessity 
for Popular and Practical are of Sanitary Science,” by 
Mr. Joseph J. Pope, M.R.C.S., L.S.A. March 12th, ‘‘The 
Compensation of Time-keepers,” by Mr. Edward Rigg, M. 
March 19th, ‘‘ Economical Gardens for Londoners,” Py r. W. 
Mattieu Williams, F.R.A.S., F.C.S. March 26th, ‘‘ The Treat- 
ment of Iron to Prevent Corrosion ”—a second communication— 
by Professor Barff, M.A. In the Chemical Section, January 30th, 
‘*Gas Illumination,” by Dr. William Wallace, F.R.S.E, In the 
Indian Section, January 17th, ‘‘ Afghanistan,” C. E. D. 
Black. Col. H. Yule, C.B., R.E., will a. Jan 21st, 
‘* Quest and Early European Settlement o India,” by Mr. George 
Birdwood, M.D., C.S.I. Febr 21st, ‘‘The ‘Trade of Central 
Asia,” by Mr. Trelawney Saunders. March 7th, ‘‘The Moral 
and Material P. of India,” oy Me. H. ey In the 
African Section, January 21st, ‘‘ Retrospect and Prospect in 
Egypt,” by Mr. B. Francis Cobb. February 4th, ‘‘ The Open- 
ing of the District to the North of Lake Nyassa, with Notes of 
ye Expedition through that Country,” by Mr. H. B. 
Cotterell. arch 18th, ‘‘Some Remarks vy an Old Map of 
Africa Contained in Janson’s Atlas, published at Paris, 1612,” 
communicated and exhibited by Mr. R. Ward. April Ist, 
“The Contact of Civilisation and Barbarism in Africa; 








Past and Present,” by Mr. Edward Hutchinson, Lay 
Secre of the Church Missionary Society. Cantor Lec- 
tures—Fi urse, on ‘‘ Mathematical ents,” by 


irst 
Mr. W. Mattieu Williams. The remaining two lectures 
will be delivered on the following dates :—Jan 20th and 
January 27th. The Second Course will be by Dr. W. H. Corfield, 
M.A., on “‘ Household Sanitary Arrangements.” It will consist 
of six lectures, to be given on the following dates :—February 
17th and 24th, March 3rd, 10th, 17th, and 24th. The Third 
Course will be by Mr. W. H. , on ** Recent Advances in 
Telegraphy.” It will consist of five lectures, to be given on the 
following dates :—April 21st and 28th, May 5th, 12th, and 19th. 
Additional Lectures : A course of two lectures will be given by 
Dr. B. W. Richardson, M.A., LL.D., F.R.S., on “‘Some Fur- 
ther Researches in Putrefactive Changes,” in continuation and 
completion of his course of Cantor Lectures given last session. 
Any = to or alterations in the above meetings will be duly 
announced, 


Tue FLEET OF THE PENINSULAR AND ORIENTAL StEAM Navi- 
GATION Company.—According to the last report of the Penin- 
sular and Oriental Steam Navigation Company, its fleet 
now consists of 44 sea-going steamships, besides fourteen 
subsidiary vessels, with an te tonnage of 119,779 
tons, and 20,73l-horse power. The report refers to the 
remarkable punctuality with which the mails have been 
carried. On this side they had arrived in many instances 
before time, while on their Australian line this had invariably 
been the case. In one particular instance the mails had arrived 
in Melbourne nine days before time, and letters from London had 
been delivered there in the unexampled short period of thirty-five 
days, thus evidencing the efficiency of the ships on the Australian 
line, and showing that the line vid Suez was incontestably the 
best for purposes of communication with Australia. Since 
the last report the Kaisar-i-Hind—so named after the Queen as 
Empress of India—had taken her place in the active list of the 
fleet. This fine steamship, the largest yet tuilt by the company, 
on her trial trip realised upwards of fifteen and a-half knots— 
equal to nearly nineteen statute miles—per hour. The following 
list gives a clear idea of the power and magnitude of the fleet now 
owned by the company. The first fi after the names indi- 
cate tonnage, and the second nominal horse-power. 





1. Adria 1224 .. 110, 23. Lombardy 2723 .. 450 
2. Assam .. - 3033 .. 500) 24. Malacca .. 1709 .. 300 
8. Australia 3663 .. 600; 25. Malwa .. 2933 .. 450 
4. Avoca 1482 .. 250) 26. Mirzapore 3763 .. 600 
5. Bangalore 2342 .. 450) 27. Mongolia 2833 .. 530 
6. Baroda .. 1874 .. 400) 28. Mooltan .. 2257 .. 450 
7. Bokhara.. 2932 .. 450/ 29. Nepaul .. 3536 .. 600 
8. Cathay .. 2982 .. 450) 30. Nizam .. 2725 .. 450 
9. Ceylon .. 2111 .. 450) 31. Pekin 8777 .. 600 
10. China 2016 .. 400) 32. Pera.. .. 2119 .. 450 
lL. 3429 .. 550| 33. Peshawur 3781 .. 600 
12. Delhi .. 2178 .. 400| 34. Poonah .. 3180 .. 550 
13, Geelong .. 1835 .. 250) 35. Siam s.. 3026 .. 500 
14. Golconda 1909 .. 450) 36. Sumatra.. 2488 .. 450 
15. Gwalior .. .. 732 .. 450) 37. Sunda 1704 .. 300 
16. Hindostan .. 3186 .. 600| 38. Surat 3141 .. 530 
17. Hydaspes 2984 .. 450; 39. Tanjore .. 2263 .. 450 
| eee 3470 .. 600) 40. Teheran .. 2589 .. 400 
19. Kaisar-i-Hind 4023 .. 700) 41. Thibet os 2593 .. 400 
20. Kashgar .. 2621 .. 450) 42. Travancore .. 1903 .. 350 
21. Khedive .. 3742 .. 600) 43. Venetia .. 2726 .. 450 
22. Khiva :. 2609 :: 450) 44. Zambesi.. 12 2431 22 370 
Or a total of 118,527 tons and 20,240-horse power. The ships 
building are— 

45. Ancona .. $200 .. 600] 46. Verona .. .. .. 8200 .. 600 


The steam tugs and launches in possession of the company are— 


47. Ansari, Egypt .. 146... 40) 56. Sewree, Bombay .. 128... 24 
48. Gabari, Egypt . 34... 20 57. Saada, Hong Kong. 99.. 65 
49. Pauline, Egypt . 20 .. 14) 58. Dragon, ghai.. 89 .. 25 
50. Sirsar, Aden .. .. 55 .. 30 59. Minnie, Shanghai.. 27... 10 
51. Timsah, Bombay .. 191 .. 120) 60. Stork, Yokohama.. 31.. 10 
52. Parell, Bombay .. 24 12| 61. Steam Launch, 
53. Colaba, Bombay .. 145 .. €0 Southampton .. 15.. 6 
54. Ho , Bombay.. 70.. 25| 62. Do., Singapore .. 19.. 5 
. Bandora, Bombay.. 128 .. 20! 63. Do., Hong Kong .. 26.. 5 


55 
A total of 1247 tons, and 491-horse power. 





HEIGHTS OF WATER JETS. 


THE following paper, gi the results of ‘‘ Experiments on 
the Heights, &c., of aga the Hydrants of the ‘on 
Waterworks, Jamaica,” by Felix Target, Assoc. Inst. C.E., is 
printed in the forty-fourth volume of the “ Proceedings of the 

nstitution of Civil Engineers” :—Numerous experiments were 

e with nozzles of various sizes and different lengths of hose, 

attached to hydrants on the street amy Pg mains were of 
ta 


v diameter. The accompanyin le gives the results of 
some of the experiments, those cases best suited for comparison 


having been selected. The height of the jet was measured from 
the outlet at the nozzle to the upper F pw of the curved spray 
described by the jet. The bo -pipe, 4ft. in length, was 
always held breast high, with the ae Oe to 6ft. off the 
por The leathern hose was of the kind ordinarily used in 
mdon, 2hin. diameter, and in lengths of 40ft. The hydrants 
and stand-pipes were Bateman and Moore’s. The mains were 
nearly new, and were coated inside with Dr. Angus Smith’s _ 
aration. The draught of water for the town for twenty-four 
ours was equal to 1,266,600 gallons, the maximum per hour 
being 93,000 gallons. During the time the experiments were 
carried on the draught was 45,000 gallons per hour, which'is the 
average night wee ps The experiments were made in the 
early morning in a atmosphere. The accompanying figures 
show the forms of three of the nozzles. Up to the highest pres- 
sures the }Jin. nozzle threw a much more compact jet, with less 
spray, than either the }#in. or the Hin. nozzle, the smaller of 
which occasioned the greatest spray. The heights are only correct 
within a few inches, as the jets slightly varied during the time of 
the experiments, notwithstanding that the pressure gauge, which 
was to ascertain the head of water, remained nearly steady. 
From these experiments it is difficult to arrive at any correct 
law or formula for calculating both the height and the delive 
of water from jetsinatown. It is evident, however, that wi 
high pressures, although the 2in. mains are large enough to furnish 
an — and constant supply to forty houses, each — from 
200 gallons to 500 gallons per day, yet they are undoub 
small for fire purposes without the aid of a fire engine. 


ly too 








‘The 4in. mains gave results nearly 
with an effective head of 155ft. Taking height and quantity into 
consideration, the }+it.. nozzle with the higher pressures appeared 
to give the best results. 


Results of Experiments on the Heights of Jets, Delivery of 
Water, d&c., at the Kingston Waterworks, Jamaica. 


ual to the 12in. mains 
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No. 1.—With one length { | #4 92 1083 of 2lin. 
i, ae ee ee HH a 55 SY 50 of 4in. 
Do., with three lengths{ | }% 18 _ — 
hose .. 2. C1 293) — ais 
No. 4.—With one length{ | #§ | 38 | 122 | 92 |  as¢5 of o1in, 
of hose... « mf Ho) HP) | x | + 138 of ain. 
._ Ww iE 9 66 92 1585 of 2lin. 
sas eis ser | if 2 | 5 | — 183 of 12in. 
shies aiten kad + 27 47 _ 66 of 2in. 
No. 6.—With one beat i a = 1a: 4 = 3 = 
ee ee H 77 73 coe 116 of 4in. 
Do., with three lengths 1 ii > = ae 
of hose .. .. .. « i | 66 as om 
Do., with six lengths of { Ob 1b -4 oe 
hose abiriite- ed. med } 62 69 tt | 
( ar 7 52 | 122°4 1585 of 2lin. 
No. 7.—With one length | 4 a7 600 of 12in. 
ot hee ery Fe a 166 of 4in. 
esp Stee 20 of  2in. 
# | 113! 60 | 106 | 1585 of 2lin. 
No 9.—With one length t 32 47 266 of 12in. 
pg Oe “| t st 60 of 4in. 
ae Ae ae 100 of Yin. 
Do., with three lengths Hi a bre ix 
of hose... .. .. «- | 32 pm an 
No. 13.—With one length H = a ad a | _ 
Se A ee ; 84 94 mal 116 of 4in. 
Do., with three pt | t ee i ie 
Of hose 1. 2. oe oe ; 62 4 My 
Do., with five lengths of rf ~ = pe | 
ee ee ; 62 | 103 BME, 
¥ sleatanemenian 4 | 15h} 73 | 1543 | 1585 of 2lin. 
Vo. 14.— one len, 66 of 12in. 
othoe.. .. .. ..)| | 8 | 3 | — | tao ct am. 
# | 3 | 6 | — |+ 87 of Sin. 
Do., with three lengths {| ff | d5'| i8 | — | 
Of hose .. 2. oe oe H 46 66 a 
Do., with five lengths rs li & 4G-Spoe 
hose FO RE A H | 354 | 55 nN | 
#% | 10] o¢ | 157 | 1586 of 2lin 
No. 20-—No hose, Direct) | 44 | 904 | 55 | — {8 of 23in 
m 2in. main .. .. 
ee 111 of ain, 
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* Jt has come to our notice that some 


necessary noyance 
ee eee cae oon De So 
ENGINEER at which the Specification they require is referred to, 
tnstead of giving the number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
0; turning to those pages and finding the numbers of the Specifi- 


cation, 
Grants and Dates of Provisional Protection for Six Months 


5143. , pg Syrups of Sucar, S. Pitt, Sutton.—A communica- 
tion from J. , Geneva. 

5145. Roap Lacemoeen, rg W. L. Holt, St. Stephen’s Club, London.— 

14th December, 1878. 

5147. Roap Locomotives, &c., J. Saunders, Liverpool. 

5149. Vatves, &c., J. Annable, Live: 

5151, Conyecttne Liyxs for Cuauns, C. D. Abel, Seetongiee iniitings, 
London.—A communication from Rosenberg an 





= creed Sramps, J. Leighton, Regent's Park, London. —20th December, 
6235. Weicutnc Hogsueaps, J 


, Greenock, N.B. 

5237. Brock CaLenpars, A. 

5239. TreatMENT of Arr, &c., . J. Wilson and J. W. Wilson, Sheffield, 
and A. French, Lead Hills, N. 

g~ = SIGNAL Lamps, J. Srnte, Queen-street, London.—21st Decem- 

1 

5243. Comprnep Foiprxe Carrs and Lec Rests, C. R. Boult, Tower- 

cham Li 


5247. Tannina, F. Wirth, Frankfort-on-the-Maine, Germany.—A commu- 
nication from C. Heinzerling, ae em 3 Me —R 

5251. Cuarcoat Box Irons, J. Whit ‘iteh Tipton.— 

878. 

5253. Bopsrns, W. Wood, Dukinfield. 

5257. Inpuction APPaRATus, J. H. Johnson, Lincoln’s-inn-fields London. 
A communication from A. de Meriters, Paris. 

5259. Ticker Printinc Apparatus, A. V. Newton, Chancery-lane, Lon- 
don.—A communication from W. Motz, Berlin. 

5261. InpicaTine the Time, A. Hill, Reading. 

5265. Powper for the Destruction of INskcrs, J. C. W. Stanley, West- 
bourne Park, London 

5267. CRANES, Ww. Me -Brown. London.-—A 
communication from Florio and Co 

5269. Looms, R. C --s g Brad 





4}, ry hoilad 


y, ‘Palermo, Sicily. 
ord.—A communication from 8. 








1-3) 


Cassel, 
5157. IMPARTING —_ Lustre to TextTILe aE J. C. Mew- 
, Fleet-street, London.—A communication from A. F Pobvies and 
D.A. Rosentiehl, ‘Paris. 
5159. Preparation, &c., of SuULPHUROUSs Acip Gas, R. V. Tuson, Camden 
Town, London. 
5161. FLUES FOR Coppers, &c., W. J. Armstead, Sawston, and G. Pannell, 


Ha 
aot Suorrie Motions for Looms, A. V. Newton, py ee London. 
communication from J. Burton, Newark, U. 
nese — Lamps, A. M. ak, eames hoes ‘London.—A commu- 
m L. —l6th December, 1 

5169. eeriedens for Gas- saan H. J. Hadden eotrand, London. - A 
communication from R. Longin and A. Sauviac, Bordeaux, France. 

5177. Pares, T. H. Bus’ , Maidstone. 

5179. Lamps for BuRNING VoLAaTILE | M. A. Kaufman, Birmingham. 
—Partlya communication F. J. Kloos, Rotterdam. 

5181. TeLepnones, C. J. Wollaston, Bayswater, and A. Scott, Notting- 
hill, London 

5188. Evecrric Licutine Apparatus, W. R. Lake, a nag ge -buildings, 
London.— A communication from J. B. Fuller, New York. —17th 
December, 1878. 

4581. SEPARATING SUPERFLUOUS or other Portions from ARTICLES made of 
Gass, T. G. Webb, Manchester.—A communication from P. Rigout, 
Maestricht, Holland. —12th November, 1878. 

4803. a 8. Hi , Lancaster-avenue, Manchester.— 26th Novem- 
ber, 1 

48ti Key-HOLE wag F. H. F. Engel, rms | —A communica- 
tion from W. C —28th N 1878. 

5031. FIRE-ARMS, M. "Kaufmann, Fenchurch-street, London, and J. 
Warnant, Hognée, Belgium.—9th December, 1878. 

5064, RatLway WHEELS, W. H. Kitson,- Leeds. 

5066. TREATMENT of MetTaLtic Oxipes, C. Kesseler, Mohrenstrasse, 
Berlin.—A communication m <A. Wegelin, E. Hubner, and E. 
Pollacsek, Halle-on-the-Saale, Germany. 

6068. Money-tTitt, P. E. Cashin, Stratford. 

ge Fastenrnc Weartnc Apparet, E. H. Smith, Winchmore-hill, 

don. 

5072. Recucators for Watcues, F. J. Perkins, Frome. 

5074. Core-sars, J. Crosthwaite, Bo'ness, tland. 

ee ELEcTRO-MAGNETIC, &c., MAcHINEs, J. H. Johnson, Lincoln’s-inn- 

—. London.—A communication from E. Rertin and F. E. de Mer- 


e, Paris. 
5078. 78. Lacusise, &c., A. P. Chamberlain, sr me Ty London.— A 
communication from A. H. Hearington, Michigan, U.S. 
5080. Forwaces, D. ——, Dukinfield. 
5082. Screw Bors, W. R. Lake, 








bnildi 





Lendon.—A 


——— from A. B. Ibbotson, =. Italy.—11th December, 
5084. Spirrrmxc HeRRINGs, J. N. Cole, 


Lowestoft. 

6086. Vicrorrnes, &c., I. Pick, Queen Victoria-street, London. 

5088. Cremicat Compounp, J. B. Hannay, Glasgow. 

5092. Gas Moror Encrnes, R. Hallewell, Blackburn. 

5094. Raisrsc Water by Steam, G. W. von Nawrocki, Leipzigerstrasse, 
Berlin.— A communication from C. Hasemann, Berlin. 

5096. Heatixc Stoves, W. A. Barlow, St. Paul’s-churchyard, ane 
A commnnication from H. Piron, Hodimont-Verviers, Belgium 

5098. OnNaMENTING Carna, &c., F. Winterhoff, Jackfield. 

—. — KNITTING MACHINES, Ww. x Ford, Friar’s-causeway, 

ceste: 

5102. ImperMEABLE Leatuer, W. R. Lake, Southampton- poaieings, Lon- 
don.— A comm’ ion from F. Jayet, Nimes (Gard), Fran 

5104. Rarsinc Wetonrts, E. de Pass, Fleet-street, London.—A — LR 
tion from C. M. A. Jeanson, Paris.—12th December, 1878. 

5106. Hammer cess Guys and Riries, J. H. Walsh, The Cedars, a. 

5108. Stups, &c., G. W. von Nawrocki, Leipzigerstrasse, Berlin.—A com- 
munication from E. Weiler, Berlin. 

5110. Reautarors for Evecrraic Licut, J. H. J Lincoin’s-inn- 
fields, London.--A communication from E. Bertin and F. E. de Mer- 


sanne, a 

$112. Prates for ARTIFICIAL Teern, J. H. Gartrell, -oenee 

$114, PortasLe Kweapinc Macutne, L. Probst, Paris. 

5116. Draw Pioveus, R. Knights, Harleston. 

5118. Om Cans, R. Bourne H. Shilton, 

6120. Rotation DyxaMomeTeErs, A. M. Clark, Chancery-lane, London.—A 

communication from F. J. Morin and le B. R. Seillibre, Paris, 
5122. Martine or Writixc on Lives, &c., J. Hickisson, Southgate-road, 
Hackney, London.—13th December, 1878. 

5124. Croprrye Macutnes, D. W. Porteous, Paisley, N.B. 

5126. ForMaTIoN of BLow-HoLEs, F. C. Glaser, Séndonstoemme, Berlin.-— 
communication from T. Fleitmann, Iserlohn, Prussia. 

6128. Wree Carns, G. Ashworth and E. Ashworth, Mancheste: 

5130. ees and Tissmsc Metat Puates, W. H. N. Knight, Ponty- 


pri 

5132. Preservine Fiovr, C, Kesseler, Mo! Berlin.—A commu- 
nication from A. Schlieper, Montreux, Switzerland. 

5134. Warminc and VENTILATING Sroves, J. F. Farwig, Queen-street, 
Cheapside, London. 

5136. ADDITIONS to CHronoMeTricaL Apparatus, B. J. B. Mills, South- 

London.—A communication from E. Ganelli and F. 

Bardelli, Turin, Italy. 

5140. Net-makinc Macurves, A. St. C. Ruthven and P. Glen, Glasgow. 

5144. Pressss, T. Moore, Stockton-on-Tees.—l4th December, 1878. 

5146. Cotrise, &c., MAcRINE, C. Kesseler, Mohrenstrasse, Berlin.—A 
communication from F. Reska, Prag Bubna, Austria. 

6148. MrLiinc or Futtinc Macutvyes, L. Webster, Dewsbury. 

5150. Suppty of Heatep Arr to Steam BoiLer Furnaces, C. de Nottbeck, 
Bury-street, London. 

5152. Evecrric Lamps or Licuts, G. Whyte, Northview, N.B. 

5153. Tune Tonos, F. H. F. Engel, ‘Hamburg puns. —A communica- 
tion from C. Tost and G. von Almelo, Hambu 

5154. Pumprsc Macutnery, G. H. Corliss, Provi lence, U.S. 

5156. Suet Currs, W. M. Andrew, Essex-street, Strand, London. 

5158. Srorrers for Botr.ies, J. Se: pene Dartmouth. 

5162. Ciasps, R. T. Williams, Wood-street, London. 

5164. Macuixe Toots, J. Barbour, Belfast. 

5166. [LLUMINABLE Rang go 3. Smith, Fleet- street, London.—A 
communication from C. Desprez, B d de g, Paris.—16th 
December, 1878. 

5185. Steam Bot.ers, 
Ruabon. 

5187. Screw-curtine Stocks or Tooxs, A. P. Bara, Paris 

5191. Mitxisc Antmaus, T. Bowick, Bedford. 

5193. Sewinc Macurnes, 8. Pitt, Sutton.—A communication from J. A. 








8S. Jones, Plaskynaston Boiler Works, near 


House, B 8. 
= FILTERING APPARATUS, F. H. Atkins and W. G. Atkins, Fleet-street, 
ma 


5201. Workxinc Rattway Brakes by Fivip Pressure, G. mans | 
jun., Southampton-buildings, London. —18th December, 187 

5203. Ruppers, L. Thomas, Bayswater, London. 

5205. Door Hanpxes, J. Y. Leiper, Liv 

5207. AtmospHeric BLast Smoke-consumMinc ApraRatus, W. J. Chubb, 
Greenwich. 

5209. Stoprertnc Borries, &c., E. Edmonds, Fleet-strest, London.—A 
communication from W. Buckwell, Italy. 

5211. Preservine Woop, H. Hardman, Beaumont-street, London.—A 
communication from T. A. Dowling and J. Hardman, New York. 

5215. Comns, J. Hickisson, Southgate-road, Hackney, London.—19th 
December, 1878. 

5217. Kins for CALCINING Lime, &c., E. Crosland, Leeds. 

5223. Dryine Tra-Lear, &c., J. Norman, Glasgow. 

5225. Dryino Corton, &e., J. B. Alliott, Radford, and J- C. Vanlohe, 
Manchester. —Partly a communication from J Bickel, Wildegg, 
Switzerland, and C. Weber Jacquel, Mulhouse, i Ry 

5227. Dryinc Woot, &c., J. Petrie, jun., and J. Fielden, Rochdale. 

5229. Heatine of Rooms, J 7 

5231. THREADING NEEDLES, W. Wolff, Ichtershausen, near Erfurt, Ger- 
many. 





, Lodz, 
5271. Boots and Suces, W. McAdauns, Leicester. 
5273. Pressinc, &c., Paper, A. M. Clark, Chancery-lane, London.—A 
Pag serene from J. W. Jones, Harrisburg, U.S. 
275. DistripuTine Vatves, W. R. Lake, S ags, Lon- 
pp Are ge ication from N. Conti, Paris. 
5279. CLeantne Wire, F. C. Glaser, Linden-strasse, Berlin.—A communi- 
cation m H. Kissing and C. Méllmann, Iserlohn, Germany.—24th 


hnilai 





» 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
5292. TeLeorarpn Apparatus, 8S. Pitt, Sutton.—A communication from 
E. B. Welch, Cembridge, U.S.—27th December, 1878. 
5298. Surps, C. Hiilster, New York, U.S.—27th * December, 1878. 
5311. Cuaracine, &c., Gas RETorTs, A. Q. Ross, Cincinnati, U.S.—30th 


December, 1878. 

5314. FURNACES, R. 8. Ripley, New-inn, Strand, London.—A communica- 
tion from W. Harkness, New York, U.S.—S0th December, 1878. 

5315. Gas Retorrs, R.8. Ripley, New-inn, Strand, London.—A commu- 
nication from W. Harkness, New York, U. S.—30th December, 1878. 

5329. DOVETAILING Macuines, M. Benson, Southampton-buildings, Lon- 
don.-—A communication from W. H. Doane, Cincinnati, U.S.—3lst 
December, 1878. 

5332. MAKING — Movutps, W. Darling and R. V. Sellers, Keighley.— 
Slst December, 1 





Patents on which the Stamp Duty of £50 has been Paid. 
=: a Steam Geserators, W. J. Clark, Southwick.—30th 
mober, 5. 
4552. REFLECTORS, &c., H. Bessemer, Denmark-hill, London. — 31st 
December, 1875. 
3. ae *Furwaces of Sreamsuips, R. Boyle, Glasgow.—lst January, 


oy , Batrery, F. Darkin, Queen Victoria-street, London.—5th 
January, 1876. 
4. k - — a Twistine, &c., Six, &c., W. Trafford, Leek.—lst January, 
76. 
6. ARTIFICIAL Fost, F. J. Hamel, Avenue-road, Regent’s Park, London. 


—— January, 1876. 
E F. E. B. B it, Westminster-chambers, London. 


- Motor 
"tae January, 1876. 

305. Gares for Raxuway Crosstnos, A. M. Clark, Chancery-lane, London. 
—26th January, 1876. 

48. Paper, G. Holloway, Chartham.—5th January, 

123. — Woot, re <a Bailey and D. Smith, "Leighley. —llth January, 
1876. 

34. Pavements, T. Lawrie, Queen-street-place, Cannon-street, London.— 
4th January, 1876. 

977. Conversion of Hines into Learner, W. R. Luke, Southampton- 
1) London.—6th March, 1876. 

. Sewrne Macurnes, W. R. Lak: thampton-buildings, London.— 

r- January, 1876. 

39. Purirymc Coa Gas, W. Marriott, Huddersfield.—4th January, 1876. 

44. Propuction of Cotourtne Matrexs, J. Walff, Wyke, and R. Betley, 
Wigan.—4th January, 1876. 

64 Permanent Way, , of Tramways, J. Kincaid, Great George-street, 


Westm .— bth ‘January, 1876. 
81. Piements, H. Knight, Kingston-upon-Hull.—7th January, 1876. 








Patents on which the Stamp Duty of £100 has been Paid. 

6. Pacxrse for Piston Rops, &c., W. 8. Fish, Buchanan-street, Glasgow. 
—lst January, 1872. 

ll. Cortrro.inc the Dravout of Steam Borer Fornaces, T. Irving, 
Gracechurch-street, London. —2nd January, 1872. 

45. PRINTING MACHINERY, W. E. Newton, Chancery-lane, London.—5th 
January, 1872. 


Notices of Intention to Proceed with Patents. 


3397. Purtryinc Coat Gas, H. Kenyon, Warrington. 
— Evaporatina, J. Jowett, —28th August, 1878. 
. Doors of Ramway CARRIAGES, J. Askew, Drummond-street, 

oo 

3406. Gettinc Water from WE ts, C. See Se 

3415. Matcues, J. H. White, Southam -buildings, _- an 

3421. Hypravutic Dreporrs, &c., W. F. Batho, Westminster. 

3522. gy APPARATUS, ahi Ww. Tasker, Halifax.—A communica- 
BS ay frem E. Clement.—29th August, 1878. 

woh MACHINES, A. Partridge. Birkenhead. 

338 Temporary Boitpinos, &c., H. H. Henson, Watford. 

3437. Fottuse Macuines, W. Craven, Sowerby Bridge. 

3439. Furnaces for Steam Boiters, R. Nowe, Lower Providence Mill, 
near Keighley. 

3443. CLeanine Trin Piates, T. M. Richards, Tonna. 

3444. Vaives, J. Cropper and W. Johnson, Nottingha m. 

ay = Gas — Apparatus, O. Siebert, Lisle-street, London.—30th 

ugust, 1878. 

3461. Suncicat Vice, W. W. Brereton, Cughternard, Ireland.—3lst 
August, 1878. 

3466. Diccinc Poratogs, 8. Corbett, Welli 

3487. Jacquarp Macuineky, J. Tinker, Holmfirth. 

3470. Ontarntne Licut by ELectriciry, C. W. Harrison, South Kensing- 


ton, London. 
3472. Gas Stoves, &c., W. E. orn: Wellington-street, Strand, London. 
—A communication from L. 

3474. Gas Buryers, L. A. Groth, Stockholm.—A communication from 
G. F. Meurlin. 

3477. Carpinc Encrves, T. Lucas, Newton Heath.—2nd September, 1878. 

3480. Woop ggg Deg Kesseler, Mohrenstrasse, Berlin.—-A communi- 
cation from C. Ral 

3483. CRANK ARMs, os Ci? Holding, Manchester. 

3486. Botters, R. Wagstaff, Hyde. 

3488. ApJusTiInG SLIDING GASELIERS, W. E. a Sot, Wellington-street, 
London.—A communication from L. C. Liotard 

3489. Dyernc Fasrics, J. Wraith and G. A. Downs, Bradford.—3rd Sep- 
tember, 1878. 

3501. Boots and Snoes, H. Hibling, Dalston, London. 

3503. Heatinc Raruway CaRRIAGEs, J. 


Somerset, Manchester. 
bry ot - gas Gran, C. de Negri, Stamford-street, Blackfriars-road, 


3509. Sprincs for Doors, J. A. Daniel, Hopwood-lane, Halifax.—4th 
September, 1878. 
— — Apparatus for Bicycies, J. Harrington, Ryde, Isle of 


3514. Birpcaces, &c., H. Brittain, Birmingham. 

3515. Presses, J. B Handyside, Glasgow. —A communication from E. R. 
Esmond.—5th September, 1878. 

8527. Encaustic Tixes, L. B. Wood, Stoke-on-Trent. 

3529. PREPARATION of the “ EvcENIA CHEKEN” Piant, C. D. Rowe, 
Liverpool. —A communication from A. Borchers. 

3531. Treatise TextiLe Fasrics, H. J. Haddan, Strand, London.—A 

communication from J. Devilder. —6th September, 1878. 
—. Kitcuen Rancoes, Captain T. E. Clark, d.—Tth September, 


8566, TreaTMEst of Eartny Cuiays, R. Pickwell, Hull.—9th September, 
H. J. Haddan, Strand, London.—A communi- 





3578. “‘Giass TaRGeETs, 
cation from C. A. Tatum 





> gee Pires, C. M. P. H. Triscott, Lewish 10th September, 
4S. 
i poenees Stove, &., T. C. Stone, Liverpool.—l2th September, 
‘ 
3638. SeParatine Ores, A. Chancery-! London.—A commu- 
st Eig a i Solan” 





8652. CHANGING an OriciInaAL Direction of Morion to any ANGLE 


Desirep, A. Mechan, Glasgow.—16th September, 1878. 

8663. Gas Biast Furnaces, W. L. Wise, , Chandos-chambers, Adelphi, 
London.—A communication from A. B. Bé 

3677. Securiva Doorn Kyons to their SprNpuEs, A. M. Clark, Chancery- 
lane, London.—A communication from J. F. Peacock and J. J. Zook.— 
17th September, 1878. 

3688. Compressinec Arr, W. E. Newton, Chancery-lane, London.—A com- 
munication from W. F. Garrison.—18th September, 1878. 

3766. Burrons, ° nee &c., M. Lowenstein, Birmingham.—24th 
September, 1878 

8786. Pacxine the Gianps of Steam Enotes, E, M. B. Faull, Newport.— 
25th September, 1878. 

3841. Hotpinc Bep Crornes in Postrion on the Bep, H. B. Barlow, 

ication from G. Heis.—30th September, 1878. 

8968. Burros, ¢ C. Cawley and E. 8. Norcombe, Hatton-garden, London, 

8977. Packaces, C, G, ery, Brooklyn, U.S. 

3978. Cicarerres, C. G. Emery, Brooklyn, U.S. 

3986. Gorrers, W. H. Farmer, Midland Lace Company, Nottingham.— 
9th October, 1878. 

4119. Dovstina, G. Pearson, Stockport. —lith October, 1878. 

4200. PacKING Lar, W. Morgan-Brown, 8 buildi London. 
—A communication from N. K. Fairbank, W. H. Burnet, and J. Sears. 

—22nd October, 1878. 

4237. Measurine the Arga of Skins, &c., W. Morgan-Brown, Southamp- 
ton- poner London.—A communication from D. T. Winter.—23rd 
October, 1 

4551. opel Sprixe, W. Shuff, Upper Bristol-road, Bath.—9th Novem- 
ber, 








1878. 
—- ” SEWING Macuines, W. Fairweather, Manchester.-—13th November, 
$78. 
4654. Rearsrertxa the Speen, &c., of Vessers at Sea, H. Liideke, Peck- 
ham.—16th November, 1878. © 
4839. STOPPING BorTLes, &c., D. Rylands, Ardsley, near Barnsley.—27th 
November, 1878. 
4844. DYNAMO-ELECTRIC Soom, I. L. Pulvermacher, Regent-street, 
London.—28th November, 187: 
4893. Removine the oe henny upon Gas Retorts, P. J. Wates, Green- 
wich —30th November, 1878. 
4959. TorPepo Apparatus, C. A. McEvoy, Adam-street, Adelphi, 
London. - 4th December, 1878. 
4983. ADDITIONS to Locks, &c., A. A. Usher, Powell-street, East Goswell- 
road, London. 
4988. Concenrratine Execrriciry, 8. P. Thompson, Bristol, and W. P. 
Thompson, Holborn, London. 5th December, 1878. 
5029. TREATMENT of Fipres, C . Holliday, Huddersfield. 
5030. Dyeinc Corron, &c., C. Holliday, Huddersfield 
5031. Frre-arms, M. Kaufmann, Fenchurch- an, London, and J. 
Warnant, Hognée, Belgium.—%h December, 187! 
“> Rovautxa Horses, &c., W. Atterton’ a. J. J. Mills, Islington, 
ndon. 
5058. Vacuum Brakes, J. ray, Southampt London.—A 
communication from J. Hirsch 10th December, 1878. 
5080. Furnaces, D. Adamson, Dukinfield.—11th December, 1878. 
5101. Botts and Rees for DRressino Meat, H. B. Sears, Liverpool,—12th 
December, 1878. 
5106. HaMMERLEss Gows and Rirtes, J. H. Walsh, Putney. 
4 Pvates for ARTIFICIAL TEETH, J. Gartrell, Penzance.—13th Decem 
1878. 
5154.” Pumpinc Macuinery, G. H. Corliss, Providence, U.S. 
5159. Generation of SuULPHUROVS ActD Gas, R. V. Tuson, Camden Town, 
London.—16th December, 1878. 
5201. Workinec Raitway Brakes, G. Westinghouse, jun., Chancery-lane, 
London.— 18th December, 1878. 
5203. Ruppers, L. Thomas, Bayswater, London. 
5211. Preservine Woop, H. Hardman, Beaumont-street, London.—A com- 
munication from T. A. Dowling and J. Hardman. —roth December, 1878. 
5225, Dryixe Cortroy, &c., J. B. Alliott, Radford, and J. C. Vanlohe, 
—A ication from J. M. Bickel ‘ot C. W. Jacquel. 
—20th December, 1878. 


5239. TREATMENT of AiR, &c., H. J. Wilson and J. W. Wilson, Sheffield, 
and A. French, Lead Hills, N.B.—21st December, 1878. 

5277. Grinpina, &c., METALLIFEROUS Ores, D. Stevens, Crowan, and R. 
Vivian, Camborne.—24th a 1878 

_ TeLeonara APpParatvs, 8 . Pitt, a —A communication from 


5298. Suups, C. Hiilster, New York, U.S.-—27th December, 1878. 


heilal 











All an interest in opposing any one of such applications 
should leave cave prt cu in writing of their objections to such application 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE a at the office of 
Her Majesty’s Commissioners of Patents. 





15°78. Apparatus For CLEANING AND Drytno Grains *. yea W. &B. 
ge.—Dated 18th April, 1878.—(A at ay oy ly 

The grain falls on to a screen which retains the larger forel bodies, 
Ret diy the ay to pass through it on to a second screen with smaller 
holes, where it is separated from the smaller seeds. The sifting motion 
given’ by an eccentric conveys the waste down one tube to the waste box 
and the grain down another tube into the decorticator, where it comes 
between a conical hopper with a sheet iron anda beater with a 
similar rasp. This operation frees the grain from all im 
drives it to the centre of a trough where it is washed an 
submerged by a rake. The water leaves the trough Sa the bottom, 
carrying with it the grain, and passes into a horizontal cylinder of per- 
forated sheet iron etry So ata on the speed, whereby the grain is freed 
from water which pesatertiy~ Sed oD ney ve mere the grain being im- 
pelled forward and agitated oy the blades of a beater. 
1584. Apraratus FoR TEACHING AND ILLUSTRATING PERSPECTIVE DRaw- 

1nG, P. Jolin.—Dated 18th April, 1878. 6d. 

Upon a board with a rim around it on three of ‘a sides is placed a 
poe lan of a model desired to be illustrated. bY py this aed 2 
red the model, and to the cree, a — board are fixed a pair of groo 
pre aah which sustain a plate of laced vertical to the woara.t wed 
having on it the —— ve arowing pat the model. sare led from 

the different points of the model through holes in the glass. 
1692. Sream Borters, R. Cosslett, jun.—Dated 27th April, 1878. 8d. 
This consists of several or many tubes arranged vertically or diagonally 
with circulating tubes, connecting tubes, and cross tubes at or near the 
and bottom of the vertical or di steam tubes or 
boilers, the same be arranged so that each generating tube has an 
oe water feed, water spaces, circulation, steam space, and steam 





1'759. Aspestos Packtnc ror Sturrinc GLANDS AND LIKE PARTS OF 
Enoines, &c., J. Fleming.—Dated 2nd May, 1878.—(A communication.) 
6d. 


Combined with the gland and the moving part is a series of asbestos 
, cut conically or obliquely and placed in reverse directions, the one 
"the other. The are cut across, so as to leave an opening to 
covet for closing up when wear Shas taken place. 
1815. Lusricators, A. C. Henderson.—Dated 6th May, 1878.—(A communi- 
cation.)—(Not proceeded with.) 4d. 

This invention is based on the difference of density of two liquids in 
contact reaching the same level, and subjected to alike pressure. The 
two liquids are the lubricant or ofl, and condensed steam. which acts on 
the oil by the simple diff eir ities, the appa- 
ratus being arranged to submit the oil and the steam to the same piss: 
ree (that which the steam possesses) to the point of admission of the 
ubricant. 


1958. Bicycies anp VeLocipepes, M. M. Brophy.—Dated 15th May, 1878. 


6d. 
On the axle of the main wheel are mounted levers capable of turning 
oy on the axle and carryi: ——— apg te These levers carry pawls, 
upon the axle are fixed When the treadle the 





lover with iis dprensod b the foot of the rider, the pawl engages with 
the wheel on the axle and all move round togeth the 


er, lever rises 
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the pawl passes freely over the periphery of the small wheel, and has no 
influence upon the rotation of i bomen axle. The treadle levers on the 
two sides of the wheel are Soe by a cord g around a pull 
carried upon the head of the forked frame, so that t the duecens of one lever 
causes the rise of the other 

1961. Hypsravutic Gantry, M. Atcock.—Dated 16th May, 1878. 8d. 

The frame consists of four upright ane scupertans a pea, from 
which the load to be lifted depends. is frame is mounted on ors 
wheels. The hoisting gear —— of an hydraulic cylinder attach 
the frame, a chain is attached to the piston and passes over pulleys 
to the load, When more than one chain is employed a compensating 
cross-head is affixed to the end of ee iston rod =a chains to insure an 
equal strain on each chain. The e pulleys on ths horizontal beam 
may, be mounted on a carriage to al “3 of the load being moved horizon- 
tally and laterally. 


1964. Governor ror Motive Power Enoines, J. er ang and W. 
Munro.—Dated 16th May, 1878.—(Not proceeded with.) 2a 

An arrangement of wheels, known as the ‘ pede pe ens motion,” is 
employed, one of the vertical or “sun” wheels being affixed to a shaft 
driven from an auxiliary engine of unvarying action. The transmitting 
or ‘‘ planet” wheels are ca by a drum driven from the engine proper, 
the action of which is to be controlled. At the back of the second “‘ sun” 
wheel is a circular rack, into the teeth of which is pressed a projection 
from an arm op2rating the spindle of the throttle valve. 

1965. Sa ay 8. H. Stockton.—Dated 16th May, 1878.—(Not proceeded 
with 

The stock is in the form of an isosceles triangle, the equal angles 
rounded, the base of the triangle bisected by the y ‘of the anchor near 
the top thereof, and the angle op a oad the base joined tothe body of the 
anchor near where it connects with the flukes. By this arrangement a 
curl of the chain falling between the flukes, the o has nothing to catch 
on like the ordinary stock, but slides up theinclined planes of the stock, 
1966. Dress Suspenpers, G. Walker.—Dated 16th May, 1878,—(Not pro- 

eceded with.) 

A portion of the ‘dress is passed through a ring, to which a flap is 
hinged, and which folds over on to the dress to secure it in = and 
is provided with rings to which the suspension cord is attached 
1967. Carps ror Carpixnc Fisrovs Mavertars, J. Taylor and 8. T. 

Rawlings. —Dated 16th May, 1878. 6d 

This consists in the employment of staples, wires, or fille’ , placed 
on or inserted in the foundation of the ordinary card in a spiral direction 
in combination with, and projecting beyond, the ordinary carding sur- 
face. 


1968. Breecu-Loapinc SmaLu Fire-arms, 7. Perkes.—Dated 16th May, 
1878 Gd, 

The tumblers are extended into a recess made in the heals of the 
body of the action, The tumbler extensions or arms are capable of acting 
on the lump on the under side of the barrel or barrels, which has a pro- 
ver on which they rest, or a recess in which they recline. When the 

ls tilt to receive the cartridges the projection or recess on or in the 
lump forces the tumblers into position ready for firing. The tumbler 
arms may also be e shorter so as to extend only to the back of the 
breech, and to engage with a slide which is forced up and down, in, or at 
the back of the breech by the tilting of the barrels. The rojection = 
recess of the lump is so formed that when the barrels are c! it 
the cocking slide with it, leaving the tumbler arms suspended. 
19°70. Fine-arnms, W. Pountney.—Dated 16th May, 1878. 6d. 

This relates to the locking action of breech-loading fire-arms con- 
structed upon the drop-down gece n 9p and consists in a side bolt 
thumb-piece governed by a # ing, which bolt is fitted throu ph a slot cut 
near the rear end of the break off, and underneath the barre 
1971. Macnine ror Cotrinc Tuts Boarps, F. Garand. aye 16th May, 

1878. 6d. 

This machine consists of a strong framing in which are mounted two 
carriages, one of which carries the cutting blades, whereby the thin slabs 
of wood are cut from the block, and the other is provided with clamps or 
suitable devices for holding the block of wood steady while being 
operated upon by the’cutters, which‘are thin blades of steel, ground to a 
very fine and-cutting edge, and secured in a shoe or holder by means of 
clamping screws, 

1972. Manvuracture or Fvet, J. C. Bromfield and J. F. Lackersteen.— 
Dated 16th May, 1878. 2d. 
This consists in mixing the coal dust with a slight proportion, about 





5 to 12 per ae , of Roman or Portland cement by means of an extract 
fro d or other similar vegetable matter capable of 
yielding fan heated by steam, boiled, and then pressed, a muc! ous 


or adhesive solution. 
1973. Rock Dritis, J. A. R. Hildebrandt.—Dated 16th May, 1878.—(A 
communication.) 8d. 

The slide valve may be of the ordinary D or mushroom type, the valve 
rod being actuated by two levers, centred near the extremity of the 
piston when at the ends of the stroke, one end of each moving freely in 
a slot of the rod, while the other comes in contact with a nut or other 

wrojection on the piston rod, so that at the end of the forward stroke the 
I ever at the end is struck inthe same direction, and thus jerks the valve 
rod backward, the opposite taking place when the piston rod is about to 
complete the return stroke. The violence of the action is checked by 
buffers and springs placed at each end of the valve chest, the india-rubber 
or bag elas! senate which is used for packing usually serving as a 
spring. 
19°74. GuLLy orn Trap, W. P. Greenwood.—Dated 16th May, 1878.—(Not 

proceeded with.) 2d. 

— consists in constructi: ~ op a nw two traps instead of one, 

e second trap being obtain y the use of a dia or midfeather, 
which divides the gully into tae "portions one of which is closed at the 
top by tion with the 
1976. Preparation or Dye Srurrs, E. Tust.—Dated 16th May, 1878.— 

(Not proceeded with.) 2d. 

The dye stuffs or cvlours are prepared from chloride of benzole, which 
is treated with aromatical, primary, penenteny, and tertiary | animes or 
phenyles, admitting an oxydatin, di with es Or 
phenyles, and the produce wth a mild capleting medium. 

1977. Sattstone ror Cartie, Horses, &c., P. Schitler.—Dated 17th My, 
1878.—(Not proceeded with.) 2d. 

This consists of a mixture of pure salt with Glauber’s sults, chalk, L~.n, 
and ochre. 

1978. Increasinc Tue Dravout in Cumyeys, &c., J. Beattie.- 

May, 1878 

This consists in mountin 
louvres and oy arrang 

t! 








- Dated 17th 


on the chimney shaft a tube with inside 
exterior openings, the said openings be 
made in such a jon that the air is carried eee the upper sides o’ 
the louvres in the direction of the top of the tube. 
19°79. Propuction or METALLIC PLATES FOR Panna, &c., A. Michaud. 
This comsleta tn ty (Ag ELE produced 
nis consists in a inj age nous omate ni ve, ui 
in the ordinary oun pom. developed on a metal oeie om a metallic 
alloy contained in a base, and which has been readily fused by heat, such 
e open . —— metal, — parts ~ te ‘igh yea Fran ce _ 
reet m and 110 parts of mercury, pressure, where! 
after cooling a hollow negative is obtained (if the primitive negative ts 
photographic negative) which can then be used. 
1980. MetALtic Pistons, 7. J. Perry. 
This consists in the use of single lade springs in metallic pistons in 
combination with bolts and nuts for expanding a vee-shaped ring 
against the internal surfaces of the packing rings of the metuallic piston. 
1982. sayge' Tuas, F. Eglington.—Dated 17th May, 1878.—(Not proceeded 
wi 
The body which forms the loop through which the shaft passes is 
formed in two pyrene which are hinged or pivotted together, such 
hinge being at the lower part of the tug ; that portion which is outside 
when in use has a buckle loosely pivotted at the upper thereof, 
below which is fixed a small stud; it is also provided with one or more 
small metal loops so fixed as to admit of = moved on their respective 
ins as on pivots. A strap is e ged end of that 
portion of the tug which is next the oom and is provided with a 
perforation for the admission of the fixed stud, and with a series of 
= at the end for the annexation and adjustment of the “ belly 


—Dated lith May, 1878. 6d. 





oe Sees or Heppies ror Looms, C. G. Roger.— Dated 17th May, 
878. 


This consists in splitting fiat or like metal strips or rods in one or more 
places or parts of their ——_ by a combined ie geaeiee and cutting 
ti in the parts on each si the slit or slits away 
from each other, F geyoy eon eyes or sano hh which the warp 
or Py hog threads may be passed and held at the voquived tances from 
1986. RoLuxo AND Srrikine Leatuer, R. Hamlyn.—Dated lith May, 
1878.—(Not proceeded with.) 2d. 

This consists in using as the bed of the apparatus a — sheet of glass 
set with cement at the back, or otherwise firmly and uniformly sup- 





1988. Puonic WHEELS, &c., P. La Cowr.—Dated 17th mak a col 
This consists, First, © construction and arrangem 

netised reed or ‘tuning fork, pm sg is kept in vibration bs by t the action of of 

two electro-magnets, one on each side of its me ies, PE ge 

in the construction and arrangement of a electro- 

Taenet, in ttent current or pulsation of which is rapueten by 

the device above mentioned, and ‘any given number of which—sech form. 





es Wella o printal Deshemmngughe” mag vo tern 

¢ initial or pi h- may perated 
or in perfect unison by a single regulator. . 
1989. Fives, A. Hegaard.—Dated \7th May, 1878. 6d. 

This consists in the particular form of the tubes which are made of a 
number of cups with open bottom, the one above the other by turns, the 
narrow end and the wide one turned upwards, fitting closely the one 
above the other. 

1990. Miuistones, J. Aubin. —Dated 17th May, 1878. 6d. 

An annular space is reserved around the lower or bed millstone, between 
which and the wooden crown the t thrown out by the centrifugal 
force all around the millstones falls in a shower into this annular space, 
whereby it is thinned out. 

1992. Macutsery For CuTtinG anp Divipina Timper, J. J. Long — 
Dated V7th May, 1878. 6d. 

This relates to improvements on patent No, 134, dated 19th January, 
1871. The wood is kept back clear of the knives by means of a plate or 
protecting surface formed on or affixed to the cam or excentric disc. 
1903, Cueques, Bits, Receipts, &c., H. Blandy.—Dated 17th May, 1878. 





action with 


ve 





mis. consists in using a machine for patenting the sums through the 

cheque or bill at the same time that they are written, so making the 

sums permanent. 

1994. Apraratus ror STEERING Tramway Cars, W. M. Newton.—Dated 
17th May, 1878.—(Not proceeded with.) 2d. 

This consists in attaching the axle boxes ot the car to flat plates, which 
are pivotted underneath the body of the car. 

1995. Apparatus ror LUBRICATING AND WIPING THE JOURNALS OF 
Revo.vinc AXLes ano Suarts, A. H. Elliott.—Dated 17th May, 1878. 
—{A commnication.)—(Not proceeded with.) 4d. 

The apparatus is placed in the weil of an axle or aoe bex, wherein 
is the lubricating ener and it, consists of two frames, flaps, or po 
hinged together in such a manner that they exert a jaw-like action w 
the journal which lies between them. These frames or flaps from be! ~ 
their hinged joints terminate in outwardly curved legs, which rest upon 
friction rollers. These rollers travel upon the bottom of the axle box, 
but within an open skeleton frame, which rests upon the bottom of the 
axle box, and w rt serves to guide the travel of the rollers, 

1997. Gas Enaines, The Hannoversche Machinenbau-Actien-Gesellschaft 
vormals Georg Egestorff.—Dated 17th May, 1878.—(4 communication.) 


This consists of a cylinder open at both ends, in which two pistons 
move in contrary directions. From the upper piston of this cylinder, 
which is by preference placed vertically, motion is transmitted to two 
parallel cranks of a fly-wheel shift by means of a piston rod, cross-head, 
and two connecting The lower piston is directly jointed toa single 
connecting rod acting upon a third crank, which is arranged on the same 
shaft between the said two cranks, but opposite to them. The pistons, 
therefore, recede from and approach each other simultaneously, but when 
they are at the shortest distance from each other they leave a space for 
the compressed gas and air between them. This » communicates by 
one channel or port with the slide valve, which admits air and gas, 
and by another channel with an exhaust valve. 

2000. Ratway Trucks ror CATTLE AND ere A. H. Beavan.— 
—Dated 18th May, 1878.—( Not procceded with.) 2d. 
The framework of the sides is made low, about 30in. from the floor, and 
o— at that distance with a broad timber which projects beyond the 
es Foran pons a sort of ledge. Lip this point the sides of the truck are 
means of stout iron bars curved at the 
ends, let into fron plates and in bolted through the pillars of the frame- 
work of truck. 
2001. Carrripors anp Extractors, J. H. Johnson.—Dated 18th May, 
1878.—{A communication. )}—( Not proceeded with.) 2d. 

This its in forming in the base of the cartridge one or more cavi- 
ties of a suitable shape, and in the employinent of - extractor detached 
or separate from the gun and having a which 
are inserted in the cavities in order to facilitate the “withdrawal of the 

case from the by the act of the operator moving the 
extractor thus engaged with the case. 
2002. Prerarinc Woop ror Licutinc anp Buryino, A. Ford.—Dated 
18th May, 1878.—{Not proceeded with.) 2d. 

The wood is subjected to the action of a solution of caustic alkali, 
either potash or soda, about 1 lb. alkali to 10 Ib. water. It is then sub- 
jected to J — of a solution of saltpetre, chlorate of potash and 
sugar, about 10 parts petre, 1 part chlorate of potash, and 1 part sugar, 
dissolved in 12 parts water. 

2003. APPARATUS FOR THE GENERATION AND APPLICATION OF ELECTRICITY 
ror Licutina, Piatina, &c., H. J. Haddan.—Dated 18th May, 1878.— 
(4 fn mere og nap om la 

This consists in the construction and use of annular metal armatures 
grooved on their peripherics or sides, or both, and insulated ly or 
entirely from each other. Also in constructing ‘commutators cylindrical 
with an insulating hub or body, to which are attached metallic sub- 
segments placed in electrical connection with the general mechanism 
in which the commutator is and tallic wearing 
detachably attached to said sub-segments. Also in cupeigtas denenn 
electric machines with a wire or helix having a h resistance, oe 
keeping the same in closed circuit while the machine is running in com- 
bination with the magnet wire or helix usually employed. in an 
electric lamp or regulator, the combination with the usual carbon holder 
and core of a — surrounding the holder, and of an adjustable stop, 
said clamp being independent of the core, but ada to be raised by a 
convenient lifter secured thereto, whereby the holder is firmly held pA 
permitted to accurately feed the carbon points as the same are consumed ; 
and by —~ of the stop said points are prevented from becoming too 


far se 
2004. Cuarr-Corrxa Macutnes, &c., S. Edwards.— Dated 18th May, 1878. 
6d. 


This consists in the application and use to and le eg motiinee 
of a travelling apparatus or endless web, for automatically eons or: ger 
01 














ward to the feed rollers the material to be cut, the starting 
speed and s' ing of the said travelling apparatus or endless web, 
together with the controlling of the motions of _ other part, of the 


being effected by the aid of a single lever. 
> Macumery FOR STRAIGHTENING RaILs AND Bars, S. Fox.— Dated 


18th May, 1878. 

The main frame has upon it a ram or slide having a short stroke to and 
fro in a direction at right a1 — to the rail or bar to be straightened ; it 
is actuated by an excentric driven by a steam engine, or in other con- 
underneath the rail or bar, 


venient manner. 
and b the it is supported, and it carries 


This ram or slide 
butments by whic! 





upon it two wedges on either side of the rail or bar; these wedges can 


be raised or lowered, and when either of them is | d the tr 
phen of the ram or slide brings it into contact with the rail or bar 
to be straightened. 

2006. Wire Covertne ‘ror THe Bopres or MiItrraRy aND NAVAL MEN, 
W. H. Sladdin.—Dated 18th May, 1878.—(Not proceeded with.) 2d. 

This consists in the employment of fine wire twisted together to form 

a small coil, which is then woven into a vest or other covering for the 

body for protection against bullets and other projectiles. 

2007. Apparatus EMPLOYED IN THE MANUFACTURE OF CARBON TissUE 
3 ee Paver, 0. Sarony and J, R. Johnson.—Dated 18th May, 
1878. 

A box serves as the basis of the machine, and on one side thereof * 
fixed acurved metal frame ong her he stock roller contain‘ 

A few inches above it is a pair of 

passes under another roller, which me 
ports fixed on the o ite side of the box. 

vier may be lowered by any simple mechanism be to 

compound in the trough, rm 4 with its hot water bath is 
shelf in the box. 

2008. Scenic Errects, &c., J. N. Aronson.— Dated 20th May, 1878.—{Not 

proceeded with.) 2d. 
The scenery is dressed with Geisler or vacuum tubes, which are con- 
nected with the source of electricity. 


s10. h Avesnares For Cuttine Paper, £. Partington.—Dated 20th May, 





This consists principally in the arrangement of several slitting knives 
— of adj = for mm oy = paper evolving ero 2ut to ther various 
ith two revo! — cross-cut a for 





cut the nebeg transversely. withess two revol knives 

are each driven separately by means + ooh rent leys, so gy their 
anes may be varied according to the length required, and the two may 

be driven at different speeds ut one time. 

2012. Fixinc Knoss, cane, &c., on Doors, Gates, &c., J, Kaberry. 


—Dated 20th May, 1878. 

P omsed <a - aching obs, oe to doors or 

oblong or other su “8 
lock, and secured by two or more suitable horton 
2013. Manuracrure or Bouts, SprKes, owen &e., T. Mudd.—Dated 
20th May, 1878. 
onal apparatus eailel, but aes a qrearen, 
form the articles bloc ith a face, 
with excentric grooves, "but with ¢ the entire aoe tm approxi- 

<a concentric with the rod. 

sts. Puppuine Furnaces, W. B. Newton.—Dated 20th May, 


Se Seana 6 ae of the 
fire-box. sce constructing an air passage in the roof the 


tes by means of 
as to stride the 
bolts. 








bri Thirdly, the use of friction rings cooled by water. Fourthly, 
cons ucting the rotary furnace with a transverse partition or partitions 
for the purpose of dividing the charge into two or more puddled balls. 
2015. Watcues anp p Sencan, G. F. H. Garrett.—Dated 20th May, 1878.— 
(Not proceeded with 
wae wind-up is effected Genie the medium of toothed wheels provided 
ith projec’ arms, such wheels having such relative number of teeth 
ete they revolve they cause the arms to miss each «ther until the 
winding up is completed, at which time they arrive in contact with each 
other, and form a secure stop to prevent over-winding. 
2016. me Ro.iers FOR Winpow Buinps, G. D. Peters.—Dated 20th 
May, 1878. 

This relates to a sto g device, and consists essentially of a small 
ball or roller arran in “ cecbinalion with the ved end of the 
spindle and a Sntgel piece within the end or head of the blind roller. 
2017. Rerininc Impure Leap, 4ND SEPARATING THEREFROM GOLD, 

Sirver, &c., W. R. Lake.—Dated 20th May, 1878.—(A communication.) 
4d. 


This consists in subjecting impure lead to the process of electrolysis, 
i.e., to the pong Se = solvents pee by electricty, wherein the impure 
lead is resolved in the impurities are left 
undissolved, and the lead is at the same time separated and deposited by 
itself in a purified form. 

2019. Swixa Basins ron WasHina Sranps, Urinas, &c., C. Wendt.— 
Dated 2ist May, 1878 rm ae proceeded with.) 2d. . 

The table w contains t e basin is arranged so as to be capable of 
turning on pivots and of being Tod ged in; a niche after use. The basin 
is at the hinder part in Poca rob with two vessels, one for supply 
of water and the other for dirty water. 

2020. Arparatus For CHARGING bined witH Liquips, A. Taylor.— 
Dated 21st a. 1878—(Not proceeded with.) 2d. 

This consists in the fixing of a pipe in the mouth or spout to supply 
air to the interior of the vessel, the top of which is closed, so that when 
the discharged oboe room reaches the pipe the flow is stopped by reason of 
the supply of ing thereby cut o! 
20a, Fotp1ne TaBLes, G. Swann and A. Milligan.—Dated 21st May, 1878. 





The o> con pedestal or leg of the table has a screw working in it, and 
the central el of the table is fixed upon the head of the screw. The 
cent has two flaps hinged to it, and these flaps are mare by 
brackets passing to a ring surrounding the pedestal or leg. e ring is 
able to turn upon the pedestal or leg, and the brackets are jointed to the 
ring each at its lower end, whilst its upper end is jointed to the flap at a 
distance from the hinges. 

2022. Carriace Hanptes, J. Edwards. - Dated 2ist May, 1878. 6d. 

The handles are made of any suitable material with a bead or under- 
cast round them. At one end is formed a loose part, so as to be drawn 
back eee S uired, and which is fixed to the solid part by any suitable 
means. ‘ace plate is formed of any non-varnishable material, and it 
is put into se noattaon and fixed there by bringing the parts of the bead or 
undercast together. 

. Steam Borers on Generators, WF. P. ge —Dated 21st 
May, 1878 —{A communication.)—( Not proceeded with.) 2d. 
consists in a boiler composed of a large number “of water tubes in 
orimmediately over the furnace, opening at each end intoa tube plate and 
chamber. The flames rise through the tubes, and if there be no water 
space above the hot gases descend down a side flue. 
2024. Continvous Roiiixe MILs, B. J. B. Mills.—Dated 21st May, 1878. 
—{A communication.)—(Com ete.) 6d. 
aden consists in constructing the pairs of rolls of a train, all of which are 
in the same position, and without the use of twisting guides, so 
that the fins formed by one pair of rolls will be rolled down against solid 
ourfanes or shoulders in the pass of the succeeding pair. 
2025. HaspLes For Ronaarex CarriacEs, J. Livesey.—Dated 21st May, 
1878. se lot proceeded with.) 2d. 

The handle is made with its exposed face recessed, presenting a bead 
all round its edge ; panels of vitreous or ceramic material are prepared 
with dovetailed recesses in their backs, into which are cast hao A 
pouring into them melted white metal. The panel thus 
placed in the bape | face of the handle, and bedded F om ay with 
cement ; screws are then inserted from the back of the handle, which 
take into the holes of the a dovetail keys. 

2026. Carriace AND OTHER Winpow Breaks, 7. Wolstencroft.—Dated 
2st May, 1878.—(Not proceeded with.) 2d. 

In carriage windows the strap is caused to over a smooth surface 
and under a weighted cam that is pivotted eccentrically immediately 
above the smooth surface. The weighted cam is limited in its movement 
both ways, and Pag from moving too far in either direction by 
means of studs fixed in the frame which supports the cam, which studs 
take into radial slots furmed in the side of the cam itself. 

2028. APPARATUS FOR THE aw or Coat Gas, P. D. Bennett.— 
—Dated 21st May, 1878. 8d. 

The tially of three cylindrical chambers or 
vessels. The lower one, constituting the base of the apparatus, contains 
the inlet and outlet gas mains, and also serves as a tar well for receivi 
the tar and uor d d in the apparatus. The —_ 
chamber or vessel fixed upen the bottom, one contains annular trou 
or lutes for forming a water valve, and the lower or fixed part of a = 
valve. The third chamber or vesse!, which is capable of a rokary motion, 
surmounts the second one, and contains the parts necessary for formi 
with the a chamber both a water valve and a dry valve. The secon 
vessel is divided by the water lutes and the bottom dry faces into three 
concentric naar ions, the inner central one fitting with a socket 
and spigot joint into the outlet main of the tar well. The second annular 
portion is conmested with the inlet gas main, and. serves as a channel for 
the incoming gas. 

2029. MECHANISM FOR THE SYNCHRONISING OF Choces, R. K. Muirhead. 
—Dated 21st May, 1878.—{Not proceeded with.) 

This consists in the use of a single lever attached t to the armature of 
the ordinary coil magnet at the one end, and having a V or U curved cam 
piece or vane attached at the other end or arm set, so as to act radially 
and act on or embrace a lateral pin on the back of the minute hand, and 
so = it forward or draw it back to the centre or apex of the cam, set 
in line with the zero or other point of the dial at which the change is 
arranged to take place. 

2030. Steam Enotes anp Pomps, F. P. Preston, J. T. Prestige, B. J. 
Preston, and J. Dalby.—Dated Qlst May, 1873. 

The steam is distributed to each end of the cylinder by an ordinary D 
valve in connection with a piston working in a suitable nen and 
acted on to shoot the valve by means of live steam from the main 
cylinder. 

2031. Lent a Quoins, W. R. Lake.—Dated 21st May, 1878.—{A commus 
nication. 

This consists of a pair of quoins having their contiguous faces 
inclined and provided with parallel rack bars adapted to be moved simul- 
a in opposite directions by a pinion inserted between the rack 








2088. Ruse pam nie, L. I. Morrison.—Dated 2st May, 1878.—{ Not pros 


The handle « } the ship is made hollow, and into it is inserted a tube 

con of t stiff textile, or other fabric, folded in such a 

way that * e folds are secured together at the inner end the other = 

thereof can be spread out in a similar manner to the circular fans in 

common use. 

2033. Evectro-morors, A. M. Clark.—Dated 21st May, 1878.(A come 
munication.)\—(Not proceeded with.) 2d. 

This consists in the combination of a series of adjustable permanent 
magnets and a wheel carrying a series of electro-magnets, and a current 
changer that alternates the current without absolutely breaking it, and 
after passing the poles of the said permanent magnets are repelled, the 
current being changed at the proper instant. 

2034. Graininc anp Empossinc Leatuer, Ciorn, &c., 4 M Clark.-- 
* Dated 2ist May, 1878.—(A communication.) 8d. 
,, This a in the employment of an india-rubber or other elastic 
b which receives the pressure of a liquid or 
gaseous uid, "an transmits it directly to the loamer or beach material 
placed upon a die bearing the grain or other design to be reprod 


2036. Ganeen Cuairs, H. Meyer.—Dated 22nd May, 187 8.—(Not aaeaie 


with. 

The legs are jointed at about the middle of their length and form the 
front upper portion to receive a tie or stay bar, upon which the two side 
rails of the seat are hung. The rear = each of the seat side rails is 
formed with a hook to take over a back stay or tis bar which regulates the 
width of the back part of the chair. 


—-. ae FOR STEAM ENGINES, &c., T. Greenacre.—Dated 22nd May, 


pt 3 fibre is used in combination with india-rubber, and is formed 
so as to enable the elasticity of the packing to be maintained, and form 
the asbestos fibre, which is used in its natural length, into strips or 
before being put — “2 Bong with bend {pees may | by which 
cost of grin: e plates, 
avoided, and pe Se enables the cabanten woe applied onfy on on : the rubbing 
and yet int the elasticity. For 
purpose a core of india-rubber may be covered with the asbestos. 
2039. Arriat Battoons, £. P. H. Vaughan.—Duted 22nd May, 1878. —{A 


communication. 
: of at least two ballons separable 











of an agrostat com 


at will, the one being heavier than air, and the other having power suffi- 
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cient to determine the ascension of the latter and to support the weight 
of a cable. 
2041. Manvractrure or Wire, J. Jmray.—Dated 22nd May, 1878.—(A com- 
T coma —_ arranged it id th: framing, 
‘wo sets is are in one an e same one 
- somewhat in advance of the other set, and by preference in an 
position, so as to enable po wlly phepodk ne Fang 
feother as Possible, and to alter the of the 
the rollers. = sets being driven by suitable 
through er guide —— 





poner 9 — 


from snieh it P it passes through 

by which polish re bed drawn agate ght the sem 
necessary to it, su 

causing the wire on Sanne sidbens to bunt Samak 6 Sonne 
die having the exact required gauge. 

at 1 Construction oF Yarns, &c., J. Clapham.—Dated 22nd May, 1878. 


This consists in inserting or imbedding within the yarn a central thread 
or threads composed of cotton, linen, or other suitable twisted or 
untwisted material. 

2043. Fitter Presses, W. Freakley.—Dated 22nd May, 1878. 6d. 

On.a foundation plate is fixed a cylinder open at the ends, and formed 
in the middle on its outside with a piston which can work in an outer 
cylinder, about half the length of the inner cylinder, this outer cylinder 
when in extreme position at either end of the inner cylinder makes joint 
3 7 flange on each end of the inner cylinder ; these flanges may form 

on adhe tor for fastening the inner cylinder to the bed-plate ; the 
re outer cylinder can by rack and pinion, or other suitable means, be 
made to move from one end of the inner cylinder to the other. 


2044. Manvracrurine, Dyeina, anp Finisxine Craps, R. Gooch.—Dated 
4d. 


om May, 1878. . 
tured from mohair, worsted, wool, angola, Chinagrass 

ond linen, or a mixture of any of them ‘in combination with cotton, silk, 
and spun silk if required. The crape is woven in a loom and then passed 
between ved rollers to impart a twilled surface, or between — 
usual crim rollers. The improvements in dyeing noe ' a 
sists in adding chrome to the other ingredients usually empl 
~ is made en oes by — bape ——— of in: cies 
or other sui 
2045. *ncomaengacteg FOR Ane samc AND Dryinc yee &e., H. B. 

Barlow. —Dated 22nd May, 1878.—(A communication.) 4d. 

This consists in the use of endless metal bands provided with 
needle points for holding the selvages of the fabric while being stretched, 
whereby the fabric is or may be kept in contact with the drying cylinder, 
or other drying surface while passing over it. 

2047. Apparatus ror Use in Case or Suipwreck, W. R. Lake.—Dated 
22nd May, 1878.—(4 communication.) 6d. 

i coil of line, which, 

dragged 











A projectile is combined containing a 
during the flight|of the projectile, is paid out instead of peing 
from a stationary coil. 
2049. Apparatus For RE.ievine Steam BorLers rrom Pressure, Heat 
unc Feep Water, &., W. R. Lake.—Dated 22nd May, 1878.—{A com- 


munication. 

A pipe is a in combination with a safety valve having a chamber par- 
titioned off from the top of the valve, so that the outer surface of the 
valve is exposed to atmospheric pressure. One end of the pipe enters this 
chamber and the other enters the feed water tank. The invention 
further comprises the combination of a seat casing and outlet pipe witha 
safety valve fitted so closely as to prevent the escape of the waste steam 
past the periphery of the valve, and to com the whole of the waste 
steam to pass the outlet pipe, the valve being open to the atmo- 

ic pressure on its outer surface. An adjustang valve is used to vary 
the area of the outlet pipe. 
2050. ay ose Putp, J. Brabletz.—Dated 22nd May, 1878.—( Not proceeded 
wit 6d. 

Small pieces of wood are placed in boilers and treated with hot lixivium, 
which is afterwards forced by steam into a circulating boiler and the wood 
treated with steam, the action being repeated until the incrusting sub- 
stances of the wood become finally ved under the action of the 
lixivium, sees te then Gueeall lento pipe. 

2052. Errectinc THE FERMENTATION OF SOLUTIONS CAPABLE OF YIELDING 
ALCOHOL, c. Graham.—Dated 23rd May, 1878. 
hheric air is i d into the fermentable mind either at 
the commencement of the fermentation = <= the same, _ 
such a manner and in such quantity as the Tocsecar Bron process is 
accelerated and rendered more perfect. 
2054. PReEPaRING ig F. C. Nutter.—Dated 23rd May, 1878.—(Not pro- 
ceeded with. 

The wT, SR wenn wren of albumen until 
it is impregnated, after which the alb 
2055. Apparatus FoR VAGINAL Saaaeae A. all Dufrené.—Dated 23rd 

May, 1878. ~< communication.) 4d. 

The person to be operated on sits om a basin, the back of the 
person resting on a movable back support and the feet on suitable rests. 
An upper receiver communicates by a pipe with an injection pipe of a 

syringe, so as to give a constant jet, whilst the patient is ina 
horizontal position. 
2056. O1 on Lusricant, R. H. Hutchinson.—Dated 23rd May, 1878. 2d. 

To a gallon of olive oil is added one gallon of “ Price’s” cloth oil and 
two gallons of best shale oil or petroleum, the mixture being adapted 
for using with wool prior to its being gilled and combed, carded and 


spun. 
2057. Disinrectants aNp Deoporisers, H. L. Jones.—Dated 23rd May, 
1878-—(} Void.) 2d. 

The'disinfectant consists of a mixture of ‘~ following ingredients, 
65 parts of chloride of sodium, ya. 4. of sulphate zinc, and 15 
parts of sulphate of aluminum, ydrous alum, roch alum, cake 
alum, or the ordinary alum of commerce. 

2059. Manuracrore or Tosacco, ¢. W. von Nawrocki.—Dated 23rd May, 
1878.—(A communication.)—(Not proceeded with.) 2d. 

The stalks and ribs are reduced to fibre in a flattening machine, and 
afterwards used to make cigars, cigarettes, and smoking tobacco 
generally. 

2060. Drain Traps, H. J. _— x ~ 1g 23rd May, 1878.—(A com- 
munication.) - (Not oe with, 

The valve is hung by an ge Sak with a bevelled bearing, a 
guard being employed to Bnd its being unmounted after the trap 
is set. 

2061. Macurvery ror DistrisutTinc Manure, &c., W. Ruddiman and J. 

Johnstone.—Dated 23rd May, 1878. 6d. 

A pitch pulley is fastened to the nave of the wheel, and by means of a 

communicates motion to a pitch pulley su on a frame 

eich fo cdieahad 6s Geo eva af te bn ok boas. ¢ motion is trans- 

mitted by acrank to a system of knives, which shake and break the 
manure and equally distribute it in the drill below. 

2062. ApparRatus For Castine STEEL, M. Scott.—Dated 23rd May, 1878. 


are 
annular ingots a mould is employed consisting of a stro: 

block of metal with an annular hollow sunk in it, and covered by a 
secured to the mould by bolts. Through a hole in the lid is a runner 
lined with fire-brick, and in the under block of the mould adjacent to 
the runner hole is a piece which can slide horizontally in a radial direc- 
tion within the mo Under the mould isa a hydraulic cylinder with 
its ram, the stem of which extends u through a central hole in 
the mould. On the side of the stem is an incline, against which bears 
the end of the sliding piece. at the cover are holes over the 
annular hollow, and on the cover are rings to hold a cross head across 
its centre. The mould is | connected by ties to the hydraulic —-, 
and the whole is on trunnions, so that the mould can be 
canted. 
20638. Liresoats, W. B. Leslie and N. Hamblin.—Dated 23rd May, 1878. 

—(Not proceeded with.) 2d. 

Buoyancy cases, the outer side of which has a convex and the inner a 
reverse convex form, the former joining the latter points at the skin of 
the boat, are applied to the sides of the boat, and serve to right the same 
should it be inverted or turned upon the side. 

2064. Srorrerine Borties, J. P. Simms.—Dated 23rd May, 1878.—(Not 
ed with.) 2d. 

Inside the neck of the bottle is an annular projection to receive an 
india-rubber washer, and above the former is a similar projection with 
slots in it. The stopper is formed with _ to pass through the slots, 
and upon the stopper being partially turn it will be securely held in 
position. 
acee.5 Sram Rops, J. M. B. Baker.—Dated 23rd May, 1878.—{Not proceeded 


ith.) 2d. 
The rod is articulated to the eye, so that by turning it up or down the 
carpet can be readily secured or rel 
2087. ring Syrinces, J. Banks. seated May, 1878.—(Not proceeded 


th.) 2d. 
The flexible barrel is formed in one piece with the suction and delivery 
oy the inlet and outlet valves being carried in small tubes, which can 











and held in the in’ interior of the flexible pipes at any part of 
their length. 
2070. Were Mises, W. BR. > ene 1878.—{4 communi- 
cation.)}—{ Not proceeded with.) 2d. 
In a cylinder is a piston composed of two or more discs with external 





getings rings expanded by springs. The water drives the to and 
valves are sifted In the front end of the cylinder are the 
induction and eduction chambers separated by a vertical partition, and 
into which the and tion water pipes open. Outside -_ 
covering both chambers is the discharge chamber. In the opposite walls 
of the first chambers are the a one a opesing into the cylinder and the 
nel into the discharge c! ber. From the bottom of the latter are 
ter passages extending Jongitudinally under the cylinder its whole 
length. and opening into the rear end of the cylinder behind the piston. 


2071. engenanazenn, W. Garvey.—Dated 23rd May, 1878. -(Not pro- 


ceeded with.) 2d. 
Two seats are back to back with a stuffed back between them, 


the foot-board of the back seat being hinged so as to fold up when not in 
use 





2072. Looms, J. Mitchell.—Dated 23rd May, 1878.—{Not proceeded with.) 
2d 


A shuttle guard Pe speied to the batten, and consists of a light rod, 
cranked at _— end and supported in —- attached to the top rail 
of the batten. This end extends from nearly one shuttle box to the 
other, and lies parallel with the lower edge of the top rail, and about 2in. 
in front of the reed. It rests in the centre upon a hook ‘which holds it 
up above the yarn in a position to arrest the shuttle if it should have a 
tendency to fly out. 
2073. WaTer-cLosets, C. Winn.—Dated 23rd May, 1878. 6d. 

closet is formed in one oa, and is so shaped that all soil and 

r passes from sight each time the closet is used, being guided and 

hid t by the back part of the pan, which shelves forward and ips into and 
forms part of the inlet of the trap, the opposite side thereof being at the 
inlet nearer thereto at any other part, so that the trap gradually 
increases in size and prevents any op At the back of the closet 
and above the outlet opening of ban tra) a —— for contai\.ing 
suitable deodorisin, being perforated so that 
escaping gases shall be rendered. enna 


2074. Cr aie A, M. Clark.—Dated 23rd May, 1878.—(A communica- 


tion. a 
A cutting edge is formed on the thimble so as to be able to sever the 
thread without the use of scissors. 
2075. Cast tron CuIttep Rouus, J. D. Grey and J. Davis.—Dated 23rd 
May, 1878. 6d 
The roll is formed with a concentric hole throughout its length, and 
through it is run water when the roll is in use so as to keep it cool. For 
purpose a ae iron pipe is in the centre of the mould, and 
jor pep run round the pipe, w! in forms a concentric hole in the 
rol 
2076. Matcu Stanps anp AsH Trays, S. Moorhouse.—Dated 23rd May, 
838 (lot proceeded with.) 2d. 
A gong is attached to the ash tray, so that the attention of the waiter 
can ied to the person using it. 
Sor. Movuntinc THE Bossins or Sprnninc MAcuHINERY, &c., A. Ogden, 
7. _— and J. Clayton.—Dated 23rd May, 1878. {Not proceeded 


with.) 

The bobbin is mounted upon a tube fitted to revolve upon a fixed 
spindle attached to the rail. The wu — end of the spindle is coned, 
and a bearing is fixed in the tube, and revolves upon the spindle end. 
2078. Coottnc APPLIANCE APPLICABLE TO BEER FERMENTING TuBs, 

G. W. von Nawrocki.—Dated 23rd May, 1878.—(A communication.)— 
(Not est ay ) 2d. 

An upright cylinder is inserted through the bottom of the tube con- 
taining the liquid ta be cooled, and in the interior of the cylinder is a 
tube containing cold water, the temperature of which has been lowered 
by means of ice. The water absorbs heat from the liquid in the tub and 
rises over the top of the tube, where it overflows into the cylinder, thus 

ping up a conti 
2079. Inpicatinc Speep or Raitway Trarns, H. A. Pog —Dated 
we May, 1878.—{A communication.)—(Not proceeded with.) 2d. 
when in motion acts upon a lever which is connected to a 
disc aise provided with a nex. so as to — the speed at which the 
travelling, y enal e driver to regulate the same 
should he be driving too fast or too slow. 


2080. Corxtne Borrtes, IV. A. Barlow.—Dated 24th May, 1878.—(4 com- 
munication. )—({ Not —_ with.) 2d. 

Two or more grooved rods hold the cork in position, and are attached 
to a plunger worked by a hand lever. A conical funnel is attached.to the 
frame below the plunger, and below the funnel is an adjustable holding 
plate, upon which the bottle is placed, the mouth being brought up 
against the funnel previ to the d tt of the plunger. When the 
latter descends any excess Ae the bottle escapes through the grooves in 

e rods. 

2083. OnvamMeENTiING Woon, &c., W.King.—Dated 24th May, 1878.—(Not 
sa cts te detent 
m ic cas’ o! e be uced is made, and b 
series of blows reproduced in wood, and pO aan painted or ilded as 
requi 
2084. Tarrop Heaps ror SURVEYING AND ASTRONOMICAL INSTRUMENTS, 
st sen FY mm 24th May, get communication.) 6d. 
base pi a large central circular opening and a flange u its 
under side, and is vided with a coarse screw thread upon it ieee 
surface, by means of which the whole head is secured to the tripod. The 
upper part of wegeenchempe 5 a a carrier plate. This plate has 
central than that of the base) plate; a 
codes plate has a short c« Seeaien neck in which the wma ag bearing surface 
of a lower ball-and-socket joint is formed. late is passed from 
below inside of the flange of first plate, and its te thrust through the 
openings of the base plate and carrier plate. 
sss. > Neaes Box, H. Raymond.—Dated 24th May, 1878—(Not proceedec 














An inner cylinder is fixed in a socket at one end of an outer cylinder 
casing, and turns in a bearing at the other end. The fits lao to 


the periphery of the revolving cylinder, around the entire c' mference - 


ad which longitudinal grooves are made, suitable to receive a match. A 
tudinal opening is made in the case to receive a sliding piece, one 

= of which will travel in one of the grooves in the inner ee the 
other end terminating in a knob outside the case. The cover is per- 
forated to permit the passage of a match, and a guide is placed inside the 
—_ to lead the match to the opening, and the inner surfaces of the 
a this guide are roughened to ignite the match as it passes 


oar MACHINES FOR MAKING ARTIFICIAL 7 de R. Easthope.— Dated 
24th May, 1878.—( Not proceeded with.) 
Two vertical discs revolve in contact ak have on their peripheries 
pap those on one disc of a half spherical form, and those on the 
er of a quarter spherical form. From the bottom of the depressions 
are tubes extending a the rims of the discs and containing rods 
carrying pistons acted y Prings, so as to compress the fuel which 
falls from a hopper between th 
2088. SIGNALLING paren, a1 Woeock and &. Birkett.—Dated 24th 
May, 1878.—(Not proceeded with. 
A series of whistles, each om Bap a different tone or “ pitch,” is 
attached to gw tae or a so that each whistle may be dis- 
hh whistle is by preference made so as to 
give at least teres distinct tones. 


2089. Sere FoR RatLway Carriaces, &c., J. Ash.—Dated 24th May, 


1878. 
This consists in pro an axle with aself-supporting centre beari 
which is composed of a cylindrical or other shaped bush or sleeve em 
in halves, bolted together, and fitted to or embracing the centre aye 
of the axle, which is cut in two at that part, so as to give perfect 
separate rotating power. 
2090. Gas anp WarTer Meters, W. R. Lake.—Dated 24th May, 1878.—(A 
ee vo icin dia i ia 
measuring chamber is enclose a box consisting of two 
with flanges all round and connected by screws. On poy | the sages ate 
rhombic receiver is a ee nee and opposite isa bearing in ate 
a spindle is supported, rw 1 with the lewer edge. 
, dle is a plate of gimest ‘the: same length as one of the sides a the 
mbus, and almost as wide as the case. A piece of flexible material is 
partly stretched and fixed between the flanges and partly screwed on to 
che sides of the vane by a top frame. 


2091. Parer-curtinc Macutines, J. Robertson.—Dated 24th May, 1878. 


The driving of the wheel or drum carryin, rd the revolving knife is 
effected from the driving shaft bya pair of elliptical wheels, so centred 
and mounted on the axis of the knife drum and the driving shaft res; 
tively that that a An of the elliptical wheel upon the ceoaees shaft 
which is at the tance from the said shaft is in gear with that 
portion of the — foieion on the axis of the knife drum which is at 
the least distance the said axis at the time when the knife on the 
drum is making its cut. 

2002. Apparatus For ReGcuLaTine THE Sreep or Steam Enornrs, B. 

Hunt.—Dated 24th May, 1878.—{A communication.) 6d. 
This consists in a regulating di 





y ning 
supply of steam on one side of its piston, and with devices by which the 
sim eS Rete aah Sa ee ee 
throttle valve of an engine, 





2004. FiexrsLe Buttons AND ATTACHMENTS FOR GARMENTS, 7. 8, aie. 
—Dated 24th May, 1878. 6d. 

This consists in uniting the disc or head of the button to the shank or 
stem or its equivalent, ov the — of the ball-and-socket joint, so 
that the dise or head will be a yr go ba swivel freely on the stem or 
shank, or its equivalent, in the act of buttoning. 


2095. Manuracrurine Leer Gas, A, M. Clark.—Dated 24th 
May, 1878.—(A secniamen,) |S 
The coal to dis 


is located ~ "the distilli tus, so that 
the first vapours of tar and moisture, which start ou first charge 
of coal at too low at to be d i: shall be led to 





pass over and through a body of hel, a, coke before reaching the stand- 
Pipe, and thus be entirely converted into fixed gas. The red-hot surfaces 
of the —, undergoing destructive distillation are also employed to 
or naphtha, and conjunctively therewith to 
decompose war in order to » tngmeete the quantity and diminish the cost 
without impoverishing the quality of coal gas produced from a given 
quality of coal. 
2096. Hypro-gLectric Brake ror Rartway Trains, &c., W. Morgan- 
Brown, rye 0 es. -—{A communication. = - 

A pump is employed, the o hens oemeanes Oe y' ic pressure, 
and the cock of the pump being worked at any distance and electrically, 
2007. CARRIAGE wom E. L. Kindersley.—Dated 25th May, 1878.—({ Not 


proceeded with.) 

The cylindrical portion of the nave inside the wheel is cased with 
metal so as to form a drum, to which is fitted a metallic brake ine 
with one end attached to a block on the axle and the other jointed to 
lever, from which a rod is led to any part of the vehicle within reach of 
the driver or traveller. 


2008. Apparatus For Heatine Water, IW. Hellier.—Dated 25th May, 1878. 


4d. 

The water is first admitted into a cistern through a ball cock valve 
forming the feed cistern of the apparatus. The feed cistern is connected 
with the top end of the outer of the first chamber in which the 
water is heated, which is made of conical shape, but not termin: a a 
— the bottom being near the same dimension as the feed 

orming the upper part of the apparatus to which it is connected. "The 
inner part of the chamber is made near the same dimensions as the outer 
= the top end of which is closed or cap 

the feed cistern or the outer part of the chamber, the two 
a joined together at the bottom edges only, forms the first 
or outer chamber with a very thin water way, with the top end 
of the chamber open to the feed cisterna. The inner chamber or 
chambers are of similar form, excepting that they are closed on all sides 
and of less dimension, fitting one over the other, leaving er 8 
to allow the heat to over the whole surface of each c 
chamber is conn one with the other by connecting pipes. For heat- 
ing, gas and atmospheric air are mixed in proper proportions and 
burnt through an atmospheric burner under the chambers. 
2101. Borter-reepine Apparatus, C. M. Sobart.—Dated 25th May, 1878. 

—{A communication.) 6d. 

The ———— consist of a reversing mechanism formed by two 
valves, a floating chamber, and lever, by which the alternate are Cane 
closing of the steam inlet ana blast pipe valves is effected, the valve 
so constructed that the steam pressure working alternately on them, the: 
resist the reversing action and permit it only in the sachet when the 
power produced by the floater is greater than wanted for effecting a com- 
plete reversing. 

2102. Osraintnc Turkey Rep anp orHer CoLourep Yarys, J. Hodg- 
kinson.—Dated 25th May, 1877. 4d. 

The uncarded cotton in the condition of a sliver after being carded, 
but before being spun into yarn, is subjected to the dyeing processes. 
2103. Gas Burners, J. S. Gent.—Deted 25th May, 1878.—(Not proceeded 

with.) 2d. 

The case is tubular ar has an internal shoulder, above which is a cap 
free to + lengthwise | in the samt, - of a ae Bd. - annular 
space for the passage of gas. Above the cap is a curv forming a 
seat, against which the top of the cap bears asa valve. The tip is at its 
under part of tapering form, terminating with a shank, which serves as 
a stop for the cap ae also to heat the gas, so that its combustion may be 
more perfect. 


2105. Srups, J. Muirhead—Dated 27th May, 1878.—(Not proceeded with.) 


2d, 
The head of the stud is hollow to receive a ratchet and a s , which 
enters the spaces between the teeth, and by which the movable and 
retaining parts of the stud are held in position. 


2106. Manxvuracrure or Gas, 2. Martin.—Dated 27th May, 1878. 6d. 

The retort is divided into two parts by a shelf or slab placed 
tally and extending from end to end, and upon each division is placed 
small ¢oal mixed with powdered clay, "chalk, e, oxiie of iron, or 4 
suitable absorbent ,material to which 
added. 

2107. Looms, J. 8. Sutcliffe, J. 8. Smith, and J. Fielding.—Dated 2th 
May, 1878. 6d, 

One, two, or more cams or excentrics are applied to the bearer or back 
rest of the loom, which near the ends works on an incline or curve. Thé 
cam actson a lever placed at a convenient angie, and the other end of the 
lever is fulcrumed on to the beam bracket bearing. To the end of _ 
lever is attached a connecting rod by means of a r screw, 
lower end of which is connected to the outer end of a second Lio 

below the centre of the yarn beam and fulcrumed near the outer 
end of the yarn — , *The cn le he this acne eg a r 
through which passes the end of a secon 
other end of which is secured to the outer end of a third lever which 
presses as a cap on to the yarn beam end. Ou the euterend of he 
bearer or back rest is fixed a vaney over which ts pamede achain, to 
end of which is attached a dead weight or spring. The object ‘of this 
arrangement is to insure a uniform tension on the warp threads, and a 
uniform letting-off motion on the yarn beam. 
2108. MacurNery ror CARDING Fisres, J. Taylor.—Dated 27th May, 1878. 

—(Not proceeded with.) 2d. 

The main card covering is of any on construction of card teeth, 
in connection with which hardened and tem steel teeth are used, 
the latter be L. than the re: of the fancy or strippers. 
The longer teeth are arranged in ie tea ak eb alee 
one is within the s 8 between each two other teeth, and they penetrate 
the cards on the cylinder and remove the dirt and waste. - 


2110. Scuoot Desks, 7. B. ani D. S. Ingham.—Dated arth May, 1878.— 
with. 


Be ay sage exe ey SE OS ent the 
scholars cutting the edge. A catch is placed under the desk and takes 
into notches formed in the standard, so that the desk may be set at any 
angle. 

2111. Ports on Pans ror Cooxine, &c., C. F. Clark and J. Sanders.— 
Dated 27th May, 1878. 8d, 

An ordinary stop bail handle is connected at its ends with the pot in 
the line of its shortest diameter instead of in the line of its 
diameter, as hitherto, thus greatly i handle the pouring out of the 
contents of - e pot. A jug or vertical | handle is formed at each end of 
the pot in th ction of its g 
a3 Untuisaros oF Be. AST FURNACE Sia, W. Jones.—Dated 27th May, 

A communication.) - (Not age 7 with.) 2d. 

The a treated with hot muriatic acid and afterwards with water 
to dissolve out soluble salts, lea’ the silica, re quiring only to be dried 
and freed by calcining from any erent sulphur, to become a market- 
able article. 

2113. Macuines ron THRasHING WHEAT, CLover, &c., A. C. Henderson. 
— 27th May, 1878.—(A communication.)—{ Not proceeded with.) 


me stalks having fallen outside, the short stems follow the inclined 
table to the rear incline, and the heavier matter traverses the gal and 
descends the second incline, when a plate isolating the blower delivers 
the grain to the trough. The latter is closed yi door, and the 





gas tar, tar oil, or petroleum 





enters a branch cs ray by rais' another door branch = a 
cylinder where a moves which draws with it the grain and 

so as to draw the grains from their coverings, and by centrif action 
the beater pro; Lag the grain and envelo in a trough at the end of 
which is the blower. The short stems and powder ure separated ‘bon the 
grain, which the blower directs to acyliuder where it cleaned from 
any remaining impurities. 

2114 —— P. Jensen. ane 27th May, 1878.—{A communication.) 

roceeded with, 


ot p ) 2d 
This cee in combinin; pieces the outlines of which are formed by 
circular curves, and which a their circumference are formed with grooves 
or tenons. 
2115. Manuractoure oF IRON AND —, W. e.. fobanie 27th May, 


1878.--{A nication. ‘ot proceeded with.) 
Weecgist tron and cast on combifed in in suitable ions the molten 


charcoal, and a hot current 

oa the outer atmosphere being sxcluded, and suitable —— 

as lye, are i to the heated air being continued 
from fifteen to forty-five minutes. 

2116. Coverine ror STEAM Sean Se &e., W. R. Lake.—Dated 27th 


nication. . 
The hulls of rice and cotton are placed per tubes, a number 
oa ed hp ae af sek of win Sow 
paper. The felting or covering thus formed is placed round the 
or pipe to prevent radiation of heat. 
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Q11'7. DecorticaTiING AND CLEANING WHEAT, Bartey, Rice, &c, W. 
8 Dated 28th May, 1878.—(A communication. 5 

Within a trough supported in standards work three pestles, connected 
by jointed rods to cranks on a horizontal shaft mounted in bearings at 
the upper part of the standards. The bottom of the trough is concave, 
and the pestles are of a trapezoidal form and rounded at the bottom, and 
covered with roughened iron, the interior of the trough being also covered 
with sheet iron. The grain in a moistened state is supplied at one end 
of the trough, and during its course to the other end is submitted to the 
action of the pestles, by which it is cleaned, and the fine external pellicle 
removed. The grain is afterwards acted upon by a ventilator, and ulti- 
mately by a cylindricai brush, both placed under the apparatus. 

2118. ApverTisinc Apparatus, E. Reed.—Dated 28th May, 1878.—{A com- 

munication. )—(Not proceeded with.) 2d. 

The advertisements are placed on a skeleton cylinder, made to revolve 
by a clockwork movement within a screen, through the apertures of which 
the advertisements are seen. 

2119. Sewrnc Macuines, W. Dawes.—Dated 28th May, 1878.—(Not pro- 
ceeded with.) 2d. 

. In order to obtain the “ fast-and-loose action” for enabling the operator 
to wind the shuttle bobbins without working the machine, a sliding or 
lifting movement is given to the entire machine, whereby the distance 
between the centres of the large wheel and the small gut wheels can by 
treadle be instantly altered sufficient to destroy the grip of the gut upon 
the wheels. 

2121. Pivot or Swiver Wiycu Yor Fisurina Lines, @. R. Holding.—Dated 
28th May, 1878. 6d. 

The winch is mounted on a swivel, so as to be capable of turning a 
quarter of a circle at a time, a spring being employed to keep it in each 
position. 

2123. Manoracrure or a New Wuarre Merat, 0. Lechesne.—Dated 28th 
May, io proceeded with.) 2d. 

The metal is formed of the following substances :-650 parts copper, 

275 parts nickel, 25 parts zine and tin, and 50 parts cadmium. 


2124. APPARATUS FOR IMPARTING VARYING VELOCITIES TO THE DRIVING 
Gear or Macuinery, H. J. Haddan.—Dated 28th May, 1878.—(A com- 
munication.)—(Not proceeded with.) 2d. 

A shaft works in a bracket and carries a fast and loose pulley keyed 
together on the shaft, and actuating suitable gearing, consisting of two 
or more wheels and pinions enga; with each other, but so 
adjusted that their arrangements can be varied as desired. By shifting 
the driving belt to the fast or loose pulley the speed is varied. 


2125. Piarrine Macuines, H. Fricker.—Dated 28th May 1878. 8d. 

Upon the inner side of a lower frame are two ledges for an upper frame 
to reciprocate upon. The upper frame consists of two uprights, with a 
longitudinal slot, through which the axles of the presser cylinders pass, 
and in which they are supyorted by guides. The front part of the founda- 
tion plate consists of two uprights, the tops of which are nearly level 
with the top of the lower cylinder. Near the top of these uprights the 
stationary knife is attached so as to be capable of Poth vertical and lateral 
adjustment to suit the thickness of the material to be plaited, and the 
length of travel of the cylinders. To give the to-and-fro motion to the 
presser cylinders, a shaft turning through the bed plate carries a cog- 
wheel, which takes into a smaller wheel arranged in front of the bed 
plate. Upon one side of the smaller wheel an adjustable excentric is 
arranged, voy a connecting rod attached, the other end of which 
is attached to the under part of the reciprocating frame carrying the 
press cylinders. The axle of one cy:inder carries a ratchet wheel fastened 
to it to give the necessary motion to the cylinders by means of a 
— and pawl arrangement operated by a cam on the main or driving 
axle. 

2126. Suiecp ror Inrantry, J. Wood.—Dated 28th May, 1878. 6d. 

This consists of a shield of plate steel carried upon an axle mounted 
upon light wheels, and provided with shafts and ruils. 

2128. Rotter or AntTirricrion Busnes ror THE SHEAVFS OF SuIPs’ 
AND OTHER Biocks, J. Bond.—Dated 28th May, 1878.—(Not proceeded 
with,) Wd. 

Anti-friction rollers are mounted in separate compartments in a frame 
free to rotate within the ordinary box or case. 

2129. Drawine anv Twistine Woot, Corroy, &c., W. T. Thompson.— 
Dated 28th May, 1878. 8d. 

This consists chiefly in imparting to the sliver as it from the 
rollers of a carding or other machine to the balling head tem- 
v»orary or false twists in opposite directions, i.¢., the sliver is twisted first 
fe one and then in the other direction during the drawing and slubbing 
of the same, and is untwisted or untwists itself when taken from the 
ball for roving and spinning. 

2130. Manuractore or Carponate oF Sopa, 8. Pitt —Dated 28th May, 
1878.—( 4 communication.) 4d. 

This ists in precipitating bicarbonate of ammonia by means of 
carbonic acid gas from an ammoniacal solution, the strength of- which is 
constantly maintained by recharging it with caustic ammonia. 


2131. Manuracture or Exastic Wes, W. £. Jefferson.— Dated 28th May, 
1878. 6d. 





This consists in the manufacture of elastic fabrics with the face formed 
by terry loops of face warp, and the back by terry loops of back warp, 
and with the face warps tied in by both the front and back wefts, whilst 
the back warps are tied in by the back weft only. 

2132. Sream Borters, A. M. Clark.—Dated 28th May, 1878.—(4 communi- 
cation.)—({ Not proceeded with.) 2d. 

This consists in a boiler having a drop or well, from which radiate 
horizontal pipes that are connected with vertical pipes that pass upward 
through the flues of the boiler, and discharge into the upper part of the 
steam room of the boiler. 

2133. Apvvertisine Venicie, C. D. Abel.— Dated 29th May, 1878.— (A com- 
munication.) . 

This consists of revolving drums or kiosks actuated by toothed gearing 
in combination with worms and worm wheels, receiving motion from 
the axle of the vehicle. 


2134. Apparatus ror MANvuracturinG Surcicat Banpaces, C. B. 
Loughnan.— Dated 29th May, 1878.—( Not proceeded with). 2d. 

This consists of a rectangular box or trough closed at both ends and 
open at the top ; at one end is placed a roller fitted with a winch handle. 
Close to this winding roller are two other roileis placed one over the 
other. The trough is fitted with two transverse partitions. Powdered 
jlaster of Paris is placed in one of the compartments and the bandage 

drawn through it. 

2137. TeLecrarn SIGNALLING APPARATUS FOR I¥CREASING THE SPEED OF 
Workine TeLecrapH Cases, &c., F. Trimmer.—Dated 29th May, 
1878.—(Not proceeded with). Yd. 

Combined with any key used in connection with the Morse or Mirror 
systems of working is one or more electro-magnets with armatures which 
are actuated by a local battery or the working battery. The clectro- 
magnets are governed by and follow the movements of the key, and 
their action is so regulated that at the proper moment of time during or 

tween the formation of each signal the current passing through the 
line to the distant station is either reversed, weakened, cut off, or 
shunted from the circuit. 

2139. Compinep Matcu Box anp Licuter, E. Clément.— Dated 29th May, 
1878.—( Not proceeded with). 2d. 

The box is provided with a U shaped guide in which the matches fall 
one atatime. A plunger passing through the bottom of the box pushes 
each match up this guide and through two springs with roughened 
edges, which ignite the match and hold it. The top of the box has a hole 
for the passage of the match. 

2140. Cover Brnpinc ror Stitcnep Books, J. C. Mewburn.—Dated 29th 
May, 1878.—(A communication).—( Not proceeded with). 2d. 

The cover has formed on the inside two pockets sufficiently large to 
receive the two outer sheets of the book. On the inside of the cover 
there is also an india-rubber band extending across the middle from to 
to bottom and secured at each end. One or more markers are attach 
to the top of the cover, and a loop or strap is attached to the outside of 
one of the pockets to receive a paper knife. 

2141. Fire-nars, &c., I. 8. McDougall.—Dated 29th May, 1878.—(Not pro- 
ceeded with.) 2d. 

This consists in cooevalng the fire-bars in such a manner as to 
enable them to be partially filled with water, so that the water and steam 
in the interior of the bars serves to keep them in a cool condition, the 
steam generated being allowed to escape by outlets into the fire. 

2142. Apparatus ror Compina Woot, &c., G. Brook, J. Sykes, and J. 
Stake. —Dated 29th May, 1878.—( Not proceeded with.) 2d. 

Underneath the comb near to the ground is placed the main driving 
shaft, which carries fast and loose pulleys and a bevel wheel which gears 
with another bevel wheel fixed to a vertical stud placed about the centre 
of the machine, On the stud is also mounted a toothed wheel, which, by 
means of intermediates, imparts motion to the ordinary train of gearing 
Sere for driving the various parts of the machine. The sliver or 
balling rollers are driven from one of the drawing-off rollers of the large 
circle by bevel wheels, one of which is mounted on the top of the draw- 
ing-off roller, and the other on the lower of the sliver rollers. 


2143. Manuracture oF THE Eves or Hogs, Picks, &c., F. Parkes.—Dated 
29th May, 1878.—(Not proceeded with.) 2d. 

A blank is heated and subjected to the operation of a pair of tools 
worked by a stamp, by which depressions are made on one face of the 
blank and on each side of the middle line of the blank, so as to leave a 
rib of the full thickness or nearly so of the blank. The tools also form a 
raised circular disc on the face of the blank opposite that having the rib. 
By the second pair of stamping tools the disc is raised or cupped into a 





By another pair of tools the bottom of the 


nearly hemispherical figure. 
the is expanded by a conical tool, and the 


cup is pierced, and 
cup is thus made into an eye. 


2168. Oroans, H. J. Haddan.—Dated 29th May, 1878.—(4A communication.) 


This consists, First, in dividing the wind chest into two sections corre- 

sponding to the bass and treble notes and in the connection therewith of 

te and independently acting bellows. Secondly, in the construction 

by which the point of division between the bass and treble notes may be 

tered at the will of the operator to extend the treble notes beyond the 

usual point of division into the bass notes, and inversely, to extend the 
bass notes into the treble notes, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


SrrENGTH is not yet a feature of the Staffordshire iron market. 
Of this the indications presen at the quarterly meetings on 
ednesday in Wolverhamton, and yesterday—Thursday—in 
Birmingham, were conclusive. The Wolverhampton meeting 
was satisfactory in only a minor degree. If it did not display 
firmness, it was not distinguished by any conspicuous reduction 
in either raw or rolled iron. The ruling prices were virtu- 
ally those of a quarter ago. The nominal quotations last 
uarter of the Lilleshall Company in Shropshire were:— 
‘or cold blast pig iron £4 15s., and for hot blast £3 15s., 
per long-weight ton; but the prices at which business has by 
that company been mostly done in the quarter, are 5s, per ton 
under those quotations in each case. Long weight has, by the 
terms of the new Weights and Measures Act, been made illegal. 
Pig iron, as well as finished iron, must now be sold short, or 
standard weight. To adjust prices with weights, a reduction 
upon selling prices of 5s. a ton is needed in the case of the 
Lilleshall raw iron. That reduction the firm has made, and at 
Wolverhampton they announced that their cold blast iron was 
£4 5s., and their hot blast £3 5s. per ton, standard weight. By 
the course pursued by the Lilleshall Company, most of the other 
»ig firms in Staffordshire have been guided. Nominally, there- 
ore, pig iron was down ‘per ton” upon the quarter, but in 
reality it was unchanged. Nevertheless, the market was 
weak, and consumers could have supplied their wants at 
less money than last month was demanded, as well for 
Staffordshire as for Lancashire, and Yorkshire, and Derbyshire, 
and Northampton iron. The few transactions which were 
reported terminated in consumers’ favour; but there was an 
indisposition to purchase, and as.there was no probability of 
prices being stiffer, but on the contrary, a little easier on the 
morrow, buying was mostly withheld till the market was more 
accurately tested by the Birmingham meeting. 

Languor also characterised the business done at Wolverham 
ton in finished iron of whatever sort. The quotations of the 
‘‘list” houses were proclaimed without alteration upon the 

uarter. For the marked bars, therefore, of these and of similar 

rms, £7 10s. per ton was demanded, though few would not have 
booked a large order at less money. The competition was brisk ; 
no firm was prepared to allow a competitor to secure an advan- 
tage, even if this had to be prevented by the occasional accept- 
ance of an order at no profit. Tbe market displayed more 
irregularity in the prices at which business might have been done 
than has signalised it for some time past. The orders which have 
come in since Christmas have been but trifling. Where this week a 
fair amount of work has been done the demand has run 
mostly upon bars for dockyard and other engineering uses. The 
best thin sheet trade pore up, and the mills producing them, 
and also tin plates of a high-class quality, are busier than any 
other class of works. Medium sheets are in quieter demand than 
for three months past. The galvanisers’ requirements are more 
limited than a quarter ago, or than at this time last year. 
Hence stocks of singles are somewhat heavy in the hands of 
makers, who, to keep their hands together, have had to make for 
stock. Nail sheets and strip iron are likewise in diminished 
request. Yet strips for tube-making pu are selling fairly. 
Small angles find purchasers in this district, but comman bars in 
small sizes have perceptibly diminished in request. Plates of a 
high class are experiencing but a flat trade. There are firms of 
eminence in this line who were never shorter of orders than they 
are this week. Their condition is not the result of any divergence 
of orders, but to a positive dearth of orders, accompanied with an 
indisposition to do business which shall not be devoid of risk. 
Common plates and angles are scarcely less quiet. 

To-day, in Birmingham, the ironmasters mustered in strong 
force at the yearly meeting. The market was glutted with raw 
and manufactured iron of every kind, and there were great sales 
made, but without appreciable effect. There was no declared 
alteration in prices, yet they were as in Wolverhampton—easy. 
The chief exception was tin-plates, in which some cases were 
higher than two months ago by 1s. 9d. Domestic coal ruled firm. 

he accumulations of native pig iron have not been heavier 
than they were in 1852, when all-mine iron had sunk to as low as 
£2 10s. per ton. As much as 100,000 tons are believed to be held 
by no more than half a dozen makers. 

The coal business is excellent in the domestic department, but 
in the manufacturing it is depressed. 

Fewer blast furnaces have not been at work in South 
Staffordshire since it became one of the principal centres 
of the iron trade. In July, 1870, there were 114 furnaces in 
blast, now there are only thirty-five. And the production seems 
likely to become still more limited. 

The recent stock taking at the various mercantile establish- 
ments and manufactories leaves proprietors in not a few instances 
in better condition than they had anticipated. 

Two hundred workpeople in the employ of Messrs. Izons and 
Co., hollow-ware manufacturers, West Bromwich, will probably 
be thrown out of work by the action of the tinners who object to 
the imposition of a small fine—of less than 1d. per week per 
man—as a penalty in cases where they work that is dis- 
covered to be imperfect. They have decided to strike, and this 
action has caused the whole of the hollow-ware branch to stand 
idle for some days. é 

The members of the North Staffordshire iron trade have 
resolved that all dealings by weight in the coal and iron trades 
of North Staffordshire, alan affecting contracts with the 
workmen, or purchase, or sales, should be made wy statute 
weights. A deputation of miners employed by the New North 
Staffordshire Colliery a had an interview with the share- 
holders of the company on Tuesday, and passed aresolution to assist 
their employers to struggle against the present depression of trade 
by submitting to a uction of 5 per cent. in their wages, and 
expressing their intention to commence work at this reduced 
rate on Monday next. i 

The contract for the girder and other wrought ironwork con- 
nected with the bridge over the canal in Wolverhampton, in the 
line of the new street approaching the railway station, of which 
the particulars were detailed in THE ENGINEER, has m given 
to Mr. Jesse Tildesley, of Willenhall. Messrs. Bridges and 
Sons, of Wolverhampton, have obtained the contract for the 
cast ironwork. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue turn of the year has not as yet had any material effect 
upon the iron trade of this district, the market continuing in the 
same downward course as before, and any hopes of improvement 
seem now to be put off until the opening of spring. ere Was 
a tolerably good attendance at the Manchester meeting on Tues- 


day, but, although iron was offered at if anything lower prices 





than ever, there was little or nothing doing, and merchants con- 
tinue to “bear” the market by offering over the whole of this 
year at mt prices, notwithstanding that makers decline to 
contract further forward than the first six months. There is no 
material change to notice with regard to Lancashire pig iron, 
makers still quoting for delivery into Manchester 49s. per ton for 
No. 3 foundry, and 48s. for No. 4 forge, less 24 per cent.; but at 
these figures they are doing no business, as all the outside brands 
coming into this market can be bought at much lower prices, 
some brands of Lincolnshire and Derbyshire forge iron being 
offered for delivery equal to Manchester at as low as 43s. 6d. to 
44s, per ton, less 24 per cent., whilst good brands of Middles- 
brough foundry iron can be readily bought at 43s. 4d. per ton 
net cash, and for a good order a lower price than this would be 
accepted. In hematites a tolerably good business has been done 
during the last two or three weeks and | ers are looking 
forward to a fair trade in the spring. - The nominal quotations at 
the works for Lancashire hematites may be given at about 
56s. 6d. per ton for No. 1, 55s. 6d. for No. 2, and 53s. 6d. for 
No. 3, less 24 per cent.; but to secure orders producers have to 
make concessions upon their list rates, and the actual selling 
prices are difficult to ascertain. Cumberland hematites have been 
pushed in this district at very low prices, and forge qualities deli- 
vered equal to Manchester are offered at about 57s. 6d. per ton. 

In the finished iron trade business has scarcely been resumed 
since the holidays, works only recommencing operations this 
week, whilst buyers have been holding back in anticipation of 
a reduction in prices at the quarterly meetings, and consequently 
no orders have been given out. At many of the establishments 
work has been resumed with still further reduced staffs after the 
holidays, and the complaint all round is that there is extremely 
little work in hand. 

The position of affairs with regard to the wages question in 
the trade of this district remains much the same as I last 
reported. e boiler-makers are still out on strike, but amongst 
the engineers, machinists, tool-makers, and founders, an arrange- 
ment is poeety being come to on the basis of a reduction of 2s. 

r week. With regard, however, to the proposed extension of 

ours, the strongest possible feeling is expressed by the men all 
through the district, and any attempt on the part of the masters 
in this direction would certainly be resisted to the utmost. 

e better classes of round coal are in good demand, and at 
many of the By: advances ranging from 6d. to 1s. per ton are 
being obtained upon the prices which have been ruling of late. 
As, however, these higher prices are mainly dependent upon the 
weather, it is probable the advance will only G temporary, as 
there is no actual scarcity of supplies except what has been 
caused in the market by the recent difficulty in making deliveries 
from the pits. Other descriptions of fuel are without material 

ge, as the d d for iron-making and general manufactur- 
ing (i poe continues very small, and commor sorts of steam 
coal and engine fuel are very difficult to sell. The average prices 
at the pit mouth are about as under :—Best coal, 9s. 6d. to 10s.; 
seconds, 7s. to 8s.; common house coal, 6s. to 6s. 6d,; steam and 
forge coal, 5s. 3d. to 5s. 6d.; burgy, 4s. to 4s. 6d.; and ordinary 
slack, 2s. 6d. to 3s. 6d. per ton. 

‘There has been rather more activity in the shipping trade, and 
slightly better prices have been obtained during the last week 
or 80, 

A strike is at present going on at a couple of the pits owned 
by the Wigan Coal and [ron Company, against the introduction 
of the machine known as Fan Fairplay,” which up to the 
present has not been used in the Wigan district. 

The experience of the new year so far shows no improvement 
on the old as is the hematites of North Lancashire and 
Cumberland, and it is observable that buyers show a disinclination 
to negotiate business on speculation, or even to place the few 
orders they have in hand for immediate uirements until the 
Birmingham quarterly meeting has revealed whether there is to 
be an upward or downward movement, or whether the market is 
to remain stationary in its present quiet position. The Bessemer 
trade is the most important branch of industry at present ; 
indeed, the sales of other qualities of pig than Bessemer are 
exceedingly few and unimportant, as may be on saga to 

the case from the fact that nearly the whole of the 
stock of pig iron in hand is of forge =e foundry descriptions. 
Sales of hawt iron have been comparatively good, and i 
other qualities of iron had had a relatively good sale, the position 
of this district in an industrial sense would have been all that 
could be desired ; but it is a remarkable fact that, as thé demand 
for Bessemer iron hasimproved during the past few years, consequent 
upon the development of the steel trade, the consumption of 
forge iron has dwindled down to a minimum. Prices stand as 
aig ad quoted, at 55s. for No. 1 Bessemer, and 52s. 6d. for 

0. 3 forge. Steel makers have resumed work after the holidays, 
and arenow working about four days, oreight turns, per week. Ship- 
buildersand finished iron makers have very little todo,and engineers, 
ironfounders, boiler-makers, and others employed in the general 
trade haveeven less than ausual programme of work on hand. Iron 
ore is quiet, the — being almost wholly confined to the 
coe ae weak, . pero: at chea; : _ than for ee 

. ipping is short of cargoes. e-making is on the 
atins in the Cumberland district. The Marypcrt Hematite 
Tron pw and the West Cumberland Iron and Steel Com- 
pany produce good qualities of coke from local coal. It is note- 
worthy that throughout the whole period of depressed trade the 
principal mine poe in the neighbourhood of Ulverston— 
especially the Lindal Iron Company of Messrs. Kennedy 
Brothers—have retained their om coy staffs of workmen, 
although, of course, their wages have been considerably redu 

me of the smaller mineowners, however, have m com- 
pelled to close their pits, and some distress has resulted 
therefrom. 

The West Cumberland Miners’ Association have sent in a 
notice to the proprietors of the Brayton Domain Colliery Com- 
pany that the miners will not accede to an alteration in the hours 
of labour, from six in the morning till three in the afternoon, 
instead of two formerly. The North British Railway yw wed 
has assented to a proposal made by the Caledonian Railway 
Company, in the interest of the iron trade, to reduce the rates of 
carriage on all iron-making materials by 15 per cent. This reduc- 
tion does not apply to the carriage of pig iron, nor to coals taken 
to the market. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Business is now pretty fairly resumed in the leading workshops, 
although in several of the large establishments stock-taking is 
scarcely completed. The holidays have been unduly prolonged 
this season, the fact being that the employers are not over 
anxious to resume work, as their books are not so full of orders 
that they cannot be easily worked out. 

find on every side hopeful anticipations for the new year. 
These gratifying symptoms are not confined to one branch of our 
local trades, but are general, with the exception of the heavy 
iron trade, of which no one seems to be sanguine. All the steel 
departments appear to be slightly improving, though one or two 
manufacturers inform me that they do not find any ——— for 
the better. The American demand for high-class steel has 
undoubtedly become brisker, and there is a better demand in the 
home districts. It is too early yet, however, to have any very 
distinct idea of what good things the new year has in store for 
us. By the end of January or ag gree of February we shall 
have more definite information. find that Mr. Mark Frith, 
one of our highest authorities, is positively sanguine as to the 
return of prosperity in the spring. ‘ : 

The principal subject of interest ‘in trading circles here is the 
dispute between the coalowners and the colliers. While I write 
the fear is that no arrangement will be come to, The men are 
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determined not to submit to the proposed reductions, and declare 
through their lodges that instead of a reduction they ought to 
have an advance. Of course the latter idea is out of the question. 
Several district collieries are being worked at a ‘oss, and have not 
been able to pay any dividend to their shareholders. The fact is 
there isno demand for steam fuel, and it will not pay a colliery 
ee to get house coal alone, pemernonay when the winter 
lemand is itself far behind the supply. 

The colliers, however, do not stop to look at the question in this 
light. They see a slight advance noted in house coal as soon as 
a sharp spell of frost sets in, and they instantly jump to the con- 
clusion that there is an upw tendency in the coal trade, even 
although the rise may ae affect the product of a single colliery 
which may have a special reputation in some leading market. 
The mistake the men make is that they clutch at the veriest 
straws, and try to make the thickest ropes out of them. Of 
course, when the crisis comes their ropes break, and they suffer 
for their folly in trusting to them. At the last interview 
with the employers, one of the men’s delegates boldly 
asserted that no cheapening of coal could create an increased 
demand for it. He said that no matter how much lower coal fell 
there would be no more burnt than at present. This statement 
roused the ire of an employer. you mean to tell me,” he 
said, “that if coal were given away there would not be more 
burnt?” “Oh, yes!” replied the delegate, “‘no doubt there 
would.” ‘‘ And do you mean to tell me,” continued the employer, 
“that if we produced coal at half its present price, there woul 
not be more used?” ‘“‘ Undoubtedl: ere would,” answered the 
delegate, apparently unconscious of the fact that his admission 
destroyed his own statement that the consumption of coal was not 
affected by its price. 

A struggle between colliers and coalowners is greatly to be 
de at mayen Distress is rife in every district, and to 
add 100,000 colliers, with all their wives and families, to the ranks 
of the destitute would be a calamity the consequences of which 
would be beyond calculation. A formidable fact is the union of 
the South Yorkshire and West Yorkshire miners. If the 
men in this district go out, the union officials will endea- 
vour to manage it so that they may not all be out at one time, 
and those left in work will be expected to contribute to the 
support of those who are idle. With the West Yorkshire miners 
at their back, the South Yorkshire men might perhaps get along 
for a time, emer if a few es were kept going, owing to 
the refusal of several masters to follow the lead of the association. 
The men, however, should not place too much reliance on this reed. 
At the last meeting the array of coalowners was very significant. 
They included not only influential members of the Coalowners’ 
Association, but gentlemen who are not connected with the 
association at all. If the attendance at the interview is to be 
accepted as an indication of the union of Associated and Non- 
Associated Coalowners, then the struggle will be one of the 
severest ever fought on the old battle-ground of the mining 
industry—the South Yorkshire coal-field. There is always a 
steady temptation for certain coalowners to keep their pits goi 
when others are closed. Of course the. world must get 
somewhere, and while the bulk of the business goes to other 
fields, the pits left open here would at once be working overtime, 
» reck the proprietors would no doubt secure an advance for their 
product. 

The majority of the notices given to the men for a 12} per cent. 
reduction on steam fuel and 7} per cent. on house coal termi- 
nate on the 15th inst., but it will be known before then how far 
the dispute is to be carried. 

At several of the engineering establishments I find the em- 
ployers enforcing the reduction of 2s. on skilled and 1s. on 
unskilled labour, of which I wrote you some time ago. The 
reductions are mainly being made in the engineering departments 
of the large works. Nothing has yet been settled with regard to 
the abolition of the nine hours’ system, 

The Eyam Mining Company has not yet “struck” the rich 
lead they are in search of; but they have done something else, 
they have made a call of £1 per share on the shareholders. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Work has hardly yet been fully resumed since the New Year 
holidays, and business in the iron trade during the past week has 
not been of any important character. It is noticeable, however, 
that the shipments of pig iron abroad have made a very good 
start. Last week they amounted to 4655 tons, as compared with 
2441 in the corresponding week of last year, and since the 25th 
December they show a comparative increase of 3095 tons. The 
arrivals of pigs from Cleveland have, on the other hand, been 
decreasing, and exhibit a reduction in the same time of 2574 tons, 
the decrease last week alone amounting to 1585 tons. There are 
now ninety-one furnaces in blast, as against eighty-six at the 
same date last year, and the stock of pig iron in Messrs. Connal 
and Co.’s stores amounts to 199,917 tons. 

There has been little activity in the warrant market since the 


~ opening of the year. On Friday business was quiet and limited 


at 43s. 1}d., no market being held in the afternoon. The tone 
was weak on Monday forenoon at 43s. cash, whilst in the after- 
noon, with no business reported, sellers were firm at 43s. 2d., and 
buyers at 43s. 1d. cash. On Tuesday business was done at 
43s. 24d. fourteen days. On Wednesday business was done in 
the forenoon at 43s. to 42s. 10d. cash, and 43s. to 42s. 10}d. one 
month. No business was done in the afternoon. To-day— 
Thursday—the market was quiet, at about the above rates. 
There is a limited business in makers’ iron, the prices of which, 
still tending downwards, are as follows :—G.m.b., f.o.b., at Glas- 
gow, No. 1, 43s. 6d.; No. 3, 43s.; Gartsherrie, No. 1, 49s.; No. 
3, 45s.; Coltness, No. 1, 50s. 6d.; No. 3, 45s. 6d.; Summerlee, 
No. 1, 48s.; No. 3, 43s. 6d.; Langloan, No. 1, 51s.; No. 3, 45s.; 
Carnbroe, No. 1, 45s.; No. 3, 44s.; Monkland, No. 1, 44s.; 
No. 3, 43s.; Clyde, No. 1, 44s; No. 3, 43s.; Govan, at 
Broomielaw, No. 1, 43s. 6d.; No. 3, 43s.; Calder, at Port 
Dundas, No. 1, 49s. 6d.; No. 3, 44s.; Glengarnock, at Ardrossan, 
No. 1, 47s.; No. 3, 44s. 6d.; Eglinton, No. 1, 43s.; No. 3, 
42s.; Dalmellington, No. 1, 43s.; No. 3, 42s.; Carron, at Grange- 


“mouth, No. 1, 60s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 
50s. 


6d.; No. 3, 46s. 

The malleable iron works have been but partially employed in 
the course of the past week, and the shipments of iron manufac- 
tures from the Clyde have been comparatively small. They 
embraced £600 worth of machinery and £2596 castings for 
Kurrachee ; and £8600 miscellaneous articles, of which £7500 
went to Kurrachee, and £950 to the Mediterranean. 

A fresh attempt is about to be made in the locomotive and 
engineering works in this quarter, to increase the hours of labour 
from fifty-one to fifty-four per week. Notice has been given by 
Messrs. Neilson and Co., of the Hyde Park Locomotive Works, 
Glasgow, that after the holidays the hours will be extended to 
fifty-four, with an increase of pay of 1s. It may be remembered 
that the North British Railway successfully fought the battle of 
longer hours in their various engineering works a few months ago. 

he coal trade remains dull, with no change in prices. 

The Benhar Coal Company have resolved not to go into 
liquidation, but to raise £100,000 of new capital bearing 74 per 
cent. interest to carry on the collieris. 








THE NORTH OF ENGLAND. 
. (From our own Correspondent.) 

THE quarterly meeting of the North of England iron trade was 
held on Tuesday at Middlesbrough. This meeting was at 
one time largely attended. On Tuesday, however, the 
attendance was very little in excess of that at an ordinary 





weekly meeting. The prospects of the iron trade were very freely 
and a general opinion prevailed that there are signs of 

a return of confidence in the country, and a breaking out among 
capitalists of a desire to speculat Busi however, for 
the present is very slack, and a slight decrease in prices was noted; 
34s. 6d. net for No. 3 was freely quoted by makers, and in some 
cases even 3d. per ton less was accepted. The returns of the 
Cleveland Ironmasters’ Association for the month of December, 
together with a comparative statement showing the make and 
of iron for the last ten years, have just been issued. It 
appears that during the month of December last the make of 
iron amounted to 167,437 tons. Of this quantity 135,904 tons 
were made from Cleveland ironstone, on which 75 furnaces were 
kept blowi The remaining 31,533 tons, the product of 17 fur- 
naces, includes chiefly hematite and spiegeleisen. The increase 
in the production of Cleveland iron upon November, 1878, was 
1834 tons ; of hematite, &c., 2261 tons, or a total increase of iron 
made in the district amounting to 4095 tons. Makers’ stocks of 
Cleveland iron have incre: 25,983 tons. During December, 
stocks in public stores have increased 2500 tons, and stocks in 
makers’ stores 2757 tons. The shipments—foreign—during the 
month of December amount to 23,362 tons, which is an increase 
of about 3500 tons as compared with November, and a decrease 
of 910 tons, as compared with December, 1877. The shipments, 
coastwise, curiously enough also show an increase of over 3000 
tons in December, as compared with November, but a decrease 
of 5045 tons contrasted with December, 1877. The comparative 
statement for the last ten years is as follows. It will speak for 
itself as to the resources and producing power of the district :— 
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Messrs. Connal and Co. report that their stock of iron amounts 
to 68,350 tons, and that their Middlesbrough f.o.b. warrants are 
quoted nominally at 35s. 6d. net for No. 3. ; 

Unfortunately for the district there are just now some very 
serious labour disputes existing. Messrs. Bolckow, Vaughan, 
and Co. recently gave notice to the men employed at their Eston 
steel works of a reduction of 10 per cent. in wages. That reduc- 
tion was not accepted, and consequently these splendid works, 
which have been running full time ever since they were opened 
about two years ago, and have been delivering as high as 
1800 tons of steel rails per week, are now closed. ‘Ihe men have, 
however, intimated their desire to return to work, and it is pro- 

le that the place will shortly be re-opened at the reduction. 

Owing to some complication in the liquidation proceedings, the 
Clay-lane blast furnaces, belonging to the trustees of Messrs. 
Thomas Vaughan and Co., are to be blown out. There are six 
furnaces in this plant, but only three are in blast. 

The Britannia Ironworks, which, after standing idle for eighteen 
months, were uired by the Skerne Iron Company about six 
months ago, be | sens since then been employed in the manufac- 
ture of plates and angle-iron, have been closed for want of speci- 
fications. This cannot, however, be called a suspension of work, 
beca if specifications are received this week, work will be 
resumed at once. 

On Wednesday the Whessoe Ironworks, near Darlington, were 
offered for sale by public auction, by Mr. C. Willman, C.E. 
These works were formerly known as the Drinkfield Ironworks, 
and were intended to be conducted on the co-operative principle. 
Unfortunately, however, for many who had invested their hard- 
earned capital in them, they did not prove a success, and for 
several years past have been standing idle. They have been 
totally dismantled, and the loose tools, &., were disposed of in 
November, 1877. The sale was a most successful one, and the 
prices realised were much beyond what would have been antici- 


The operative engineers of Middlesbrough are very decided 
to support their executive council on the question of time. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE news from all parts of the district is more or less tinged 
with gloom. No one knows what will be the upshot at the 
various works now in liquidation. Thelingriffith alone repre- 
sents an estate certainly not worth less than £1,000,000, and it is 
extremely unfortunate that a going concern which can turn out 
pig iron at a profit should have been put into liquidation just 
when the plate trade was beginning to pay. But there is every 
prospect of all things going on without a stop. The shareholders 
are men of considerable means, and if it is clearly shown that 
the works are likely to continue to pay, there can be no 
stoppage apprehended. At Sirhowy things are in a desponding 
state from the blowing out of the furnaces, and for a few months, 
or until the rail trade shows more hopeful symptoms, they will 
continue out. The furnaces are three in number, and are the 
oa ape of the Ebbw Vale Company. The same firm have also 

lown out two at Pontypool. At Landore there is considerable 
alarm, as it is feared that trade prospects are not such as to 
—_ anything like vigorous work, though the petition of 
iquidation is known to be a friendly one. Blaenavon is another 
scene of disquietude. An enormous capital has been sunk there, 
and the works have some of the best appliances. Travellii 
onward to Tredegar there is the same unsatisfactory state o 
things. Two hundred men are out of work, and of these upwards 
of seventy are puddlers. At Ebbw Vale itself the fitters and 
boiler-makers are on strike against a reduction of 10 per cent. 
Some branches of the tradesmen in the coal and mine department 
are also on strike against the increase of hours of duty, and to 
end all, the steel works are at a ial standstill. 

I do not despair myself of seeing a change in the early spring. 

e last time when an improvement in the iron trade set in it 
was first indicated in America, and advices from that country are 
favourable. Then it is known that large quantities of rails will 
be required for India, and several of the colonies are in the market 
for rails, which will be for when colonial securities rise a 


little in value. At present the difficulty is in getting money for 


securities. The iron and steel workers are also giving some 
amount of hope by the heavy importations of ore from Spain. 
Last week they exceeded 43,000 tons. 

The lowest tin-plate goviations at Swansea are as follows :— 
Charcoal, first quality, 21s. 6d. to 22s. per box ; second-class, 20s, 
to 2ls.; coke, first quality, 16s. to 16s. 6d.; second quality, 15s. to 
16s. Most makers have full books at these rates. Rh mne’ 
last week sent off 550 tons of rails to Hummel Vigen, and IT shall 
expect consignments of rails shortly to Australia, New Zealand, 
and India. 

The severe weather has hampered the coal trade, and for one 
or two days in the week many of the pits were stopped. The 
result of the monetary crisis is being shown in the total sto e 
of some of the smaller places in the Neath Valley, and Prthe 
direction of Bridgend there are several pits stopped. In Mon- 
mouthshire a petition has been filed to wind up a very old com- 

»any, Powell’s Gelligaer. This has no connection with the well- 
ome and flourishing Powell’s Duffryn. Several firms of stand- 
ing are regarded as in a critical condition, but it is hoped they 
will get the necessary advances, 

The coal trade of the past week has been dull, contrary winds 
affecting the totals. From the whole of Wales the exports only 
amounted to 70,000 tons, a most exceptional to but one not 
expected to last, as the demand for Welsh coal as a rule, 
unprecedentedly good, and if an advance of 1s. per ton could be 
maintained there would be little ground for complaint. As it is, 
coalowners lose, and some must to the wall, I fear, in conse- 
quence. Patent fuel is in good demand, but shipping comes in 
feebly, and trade is hampered. 

The following circular has been issued by the Landore-Siemens 
Steel Company, Limited, to the stockholders and debenture 
holders of the company :—‘‘Sir,—It is my duty to inform you 
that a petition has n filed in the Court of Chancery in favour 
of a friendly liquidation of this pany. This petition has been 
filed by the chairman of the company, peg | under the joint 
advice of the solicitors for the company and for the debenture 
trustees under the following circumstances :—Five years the 
Landore-Siemens Steel Company, Limited, which was then in 
successful operation, resolved upon various extensions of their 
operations, comprising the acquisition and working of colliery 
and mining property, for which pu they contracted 
debenture aes to the amount of ,000 in two series 
repayable in five and seven years respectively. It had 
been anticipated by the board of directors of that time that 
the accessory undertakings referred to would prove highly 
remunerative and would reproduce within the periods fixed for 
redemption, both the interest and principal. These expectations 
might have been realised had the iron and coal trades remained 
in their then flourishing condition, but owing to the great depres- 
sion which soon set in, these accessory undertakings have not 
only proved unremunerative, but have formed an extremely 
heavy charge against the steel works’ t It 1 
reasonable under these circumstances that the debenture 
holders—who have hitherto enjoyed their 6 per cent. in- 
terest—should make some r ble i A meet- 
ing of debenture holders was rec nis pe held on the 10th 
of April last, when it was resolved by all those present, 
with one exception, that the holders of debenture stock of the 
five years’ series, and which fell due on the 1st January, 1879, 
would renew their holding for another term of five years. On 
the 14th of December last another meeting of the debenture 
holders of both series took place, when a resolution was 1 
with great unanimity to the effect that the holders of the five 
years’ series should renew for a term of two years only to make 
them co-terminate with the seven pe series, and that the 
holders of both series should allow half the interest of 6 per cent. 
per annum to stand over for two years in order to reduce the 
fixed charges of the company during the present period of 
extreme depression. Mr. Dillwyn, MP., one of the directors, 
and the ground landlord of the company, to make a similar 
concession aapesieg his rent, and the chairman of the company 
did the same regarding his cash advances to the company; but 
although the large majority of the debenture holders have agreed 
collectively and separately to these arrangements, the holders of 
debentures to the amount of £15,500 have demanded immediate 
payment in full, threatening legal proceedings. In order to pre- 
vent embarrassment to the company from this cause, and to carry 
into effect the resolution of the large majority of the debenture 
holders, it was necessary to make the application referred to, and 
Dr. Siemens and Mr. J. O. Chadwick have been appointed pro- 
visional liquidators. It is intended to continue the works in 
operation with the view of reconstruction, and orders will 
therefore receive the usual attention. 

“* By order, 
** Rost. Siu, Secretary.” 











“* (Signed) 








Sovrn Kxnstncron Musgum.—Visitors during the week ending 
Jan. 4th, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,433; mercantile marine, building 
materials, and other collections, 3357. «On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 4 i useum, 
1395 ; mercantile marine, building materials, an other collec: 
tions, 90. Total, 18,275. Average of corresponding week in 
former years, 20,052. Total from the opening of the Museum, 
17,749,981. 
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THE PROGRESS OF ELECTRICAL SCIENCE. 

Tue year 1878 will probably form one of the red-letter 
years of physical science. From its earliest to its latest 
month, not only the scientific portion of the press, but 
the ephemeral daily productions, have constantly de- 
voted a larger or smaller portion of space to the diseus- 
sion of scientific questions. This is one of the best 
proofs that can possibly be given of the extraordinary 


interest shown by all classes of the community in recent 
scientific discoveries. Not only have great discoveries 
been made in what may be called pure theoretic science, 
but these and previous discoveries have been brought 





home to the popular mind by the considerable advances | 


made in their application to the wants of our daily life. 
Among the physical sciences, electricity has taken the 
most prominent position. It is in this direction that the 
most astounding discoveries have been made; yet we 


must not put aside as unworthy attention the results | 


obtained in other branches of physical science. 
solidification of the tillnownamed * 
full details of which were only known at the commence- 
ment of the past 
chemical world. he experimental researches of Mr. 
Norman Lockyer, treating of the nature and the number 
of the elements, greet us at the end of the year. We 
have alread 
data are before us, it is impossible to deal with the 


matter. 
The telephone was the legacy of 1877, the year under 


FIG.l 


The | 
permanent gasvs,” the | 


ear, was of great interest to the | 


alluded to them, but until the whole | 


the former to something of a more tangible character. It 
may be, however, possible that future electrical discoveries 
will not only enable us to transmit sound vibrations, but 
also those of light. Should such a supposition prove 
correct, one of our descendants may with an im- 
proved phonograph, together with some other instru- 
ment that will bottle up light as this does sound, even if 
a photograph did not answer, call up at pleasure any cele- 
brity of to-day, and by means of his electrical knowledge 
cause the “shade” toappearand take partinaconversation, 
say, at Cape Horn. Antiquarians would then have further 
pleasure in pursuing their research. We are not alto- 
ther culling from thoughts run loose, for if the ether 
as weight at all it differs but in degree from the denser 
objects with which we are familiar, and experimental 
research in this direction may not be altogether in vain. 
In fact, one of our most patient investigators some time 
ago favoured us with a statement that certain experi- 
mental phenomena caused him to think that he was 
working in the right path to elucidate some of the physi- 
cal questions relating to light. If there is found any way 
of transmitting light vibrations, in like manner to sound 
vibrations, to a distance, many phenomena now inexplic- 
able will easily be understood. Since the publication of 
the discovery of the oe hundreds of experimenters 
have been studying the phenomena obtained, and devising 
new forms of instrument, but as no new principles have | 
been discovered we merely refer to their work. ‘The | 











review has given us the microphone. We may consider 
the electrical work of the year under three heads : (1) 
the electrical discoveries in connection with acoustics ; 


@) in connection with light ; and (3) in connection with 
te egraphy. ; 
First, then, let us glance at the progress made in 


acoustic electrical apparatus. The telephone, which may 
be described as the work of Elisha Gray, Prof. Dolbear, 
and Graham Bell, opened up a new experimental world. 
Mr. Edison, in America, with prige ae ener 
pursued his investigations to perfect a telephone, wit 
what success our readers have seen by the articles 
we have recently ‘given, by Mr. G. B. Prescott. Mr. 
Edison encountered many difficulties, and phenomena 
which afterwards proved of importance, were by him 
looked upon as evils, and as something to be got rid of. 
At least such is the statement on the American side of 
the controversy. In England, Prof. Hughes, well known 
as the inventor of one of our best telegraphic printing 
instruments, was quietly pursuing a series of experi- 
ments, which were described in a paper read before the 
Royal Society. The phenomena obtained may, without 
e eration, be said to have startled the scientific world. 
Prof. Hughes had given us the “ microphone.” Time is 
young vet to say what influence this discovery will have 
upon the world. We do not know the:power of the 
instrument. It is a wondrous toy, but like the steam 
toy of Hiero, is destined, perhaps, to create a revolution 
in our system of communication. The discoveries of the 
telephone and microphone enable us to hear the natural 
voice miles and miles away from the point of utterance. 
We hesitate to give a number, as_experimentalists differ 
in their calculations. The sound vibrations are exact] 
repented, though the loudness of the sound is diminished. 
ow physicists tell us that sound is due to vibration, 
and that “light” is also caused by vibrations. The 
difference between the two is partially sore: Se the 
material vibrated, the latter being due to ether vibrations, 


iim ail! 


THE PARIS EXHIBITION.—M. MOUCHOT’S SUN ENGINE.—(For description see page 4C). 
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with radiating lines, so that the | 
central office of any large firm can at once communicate | 
with or receive m from all other parts of the 
factory. Hotels are similarly fitted. In England the 
Telephone Company, through the energy and ability of 
the Tate managing director, Mr. MacClure, has been 
rapidly perfecting such a system, but perhaps his best 
work consists in combining an electric bell and telephone 
in one apparatus. The advantage of this in business or 
in the house is obvious. The discovery of the micro- 
_— was followed by the rush of visitors to Paris to the 

xhibition. Among other attractions the Parisians had 
arranged to illumine several prominent parts of their city 
with the electric light. Gradually the English visitors 
began to realise that the gas lamps of London and other 
of our towns gave a very feeble light compared with that 
obtained from the Werderman-Jablochkoff bougies in the 
Place and Avenue de l’Opera. The excitement grew in 
intensity. Here and there solitary electric lights were 
to be seen in England. The enterprising manager of the 
Gaiety Theatre flooded part of the Strand with such a light 
during a portion of every evening. Gas shares dropped 
in value from 30 to 50 per cent. upon the receipt of intel- 
ligence from America that Edison had made some brilliant 
discovery in relation to the electric light. For some 
months the English public has been agitated by Edisonian 
paragraphs. Whether, however, Mr. Edison has dis- 
covered something wonderful, or has fallen upon a mare’s- 
nest, is a matter of dispute. His light is obtained from 
a platino-iridium alloy, but it is maintained that all pre- 
vious experiments with this and similar material are 
wrong, and by some peculiar method of detail Mr. Edison 
has succeeded where everybody else has failed. Nous 
verrons. Within the past few months dozens of new 
forms of electric lamps have been patented, but the light 
has yet to be devised. A knowledge of the laws of elec- 
tricity must direct the inventor to the arc as the best 
and most economical means of producing the light. We 


offices are fitted * 
a 





made 
“The time has come for practical minds to study the 
means at our disposal for producing the electric current 
and the apparatus which vie with each other in produc- 
ing it. 


derive their electricity from 
second from electro-magnets. 
are stable, lose nothing, and even improve by use ; those 
of the other kind have to be excited and maintained by 
an expenditure of dynamic energy. From an industrial 
and economic point of view, there is consequently no 
adapting of the telephone and microphone to the require- | question as to which should be i 
ments of our daily wants is receiving great attention." In | these, other ae 
| Americaj thousands of ,telephones are \in“use.§ Central | over the dynamo machines. 


believe the form which the lamps will ultimately take 
has been suggested several times, but most unaccount- 
ably, no one seems to have 
design. The direction in which improvement should 
take place is twofold,—viz., the lamp and the machine. 
We have reason to say that a machine superior to the 
Gramme electrically, and far simpler mechanically, can 
be made and sold for less than a fifth of the cost of that 
machine. 
better than that of Gramme, but unfortunately it is not 
cheaper in the first place, and it takes a deal of persua- 
sion to 
one-third horse-power for one Jablockhoff candle, but 
costs twice as muc 
one horse-power 


ped the merits of the 


The machine of M. Meritans is said to be 


t people to buy a machine which consumes 


as a machine that consumes 
r candle. 
electrical machines, M. de Meritans 


In speaking of ele 
not long since, the following remarks :— 


wo classes of electro-generators are in use, the 
eto and the dynamo-electric machines. The former 
ermanent magnets, the 
he magnets of one kind 


preferred. But besides 
ossessed by the magneto 
e permanent magnets of 


are 


the former do not change in 
number of revolutions made -4 
passing in front of the poles. ey are analogous to 
generators of steam under constant pressure. This is 
not the case with an electro-magnet influenced by a 
dynamo-electric machine, Here the magnetic power is 
essentially variable. If there be any change, even an 
imperceptible one, in the velocity of the machine, the 
artificial magnet obtains very different quantities of 
energy from one mathematical moment to another. The 
simple slipping of a driving belt suffices to produce this 
effect. From this cause result incessant variations in the 
current producer and collector, variations which effect 
continual changes in the intensity of the light obtained. 
In order to guard inst this serious drawback, the 
natural course is to obtain from the machine its maxi- 
mum effect, z.e., to force it —s its electricity with 
a maximum of tension. this were not done the 
light would be insufferable. But then another objection 
comes into play, one of which we have daily proof, the 
alternating current, the only one used for public lighting. 
This current, which changes its direction as often as 
two hundred or more times per second, forms condensers 
from layer to layer in the coils through which it circulates. 
Utilised at a high tension it soon impairs the insulating 
materials, and, often after working for a very short time, 
the machine becomes unserviceable, apparently from no 
assignable cause. In fact dynamo-electric machines may 
be said to intensify defects geometrically, whilst magneto- 
machines would not intensify atall, or only arithmetically.” 
It. should, however, be mentioned that the dynamo- 
machine is less bulky, power for power, than its opponent. 
The value of electro-magnetic machines is not limited to 
any demand by the requirements of the electric light, 
but, as we have mentioned before in these pages, there 
is a large and ever increasing field of usefulness for 
electro-chemical and electro-metallurgical purposes. 

In telegraphy, progress is gradully going on; duplex 


_— according to the 
the electro-magnets 
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is taking the place of simplex, quadruplex that of duplex. 
A number of instruments were shown at Paris, each 
having in view the requirements of increasing traffic and 
multiple sending. By the multiple transmission 
of messages it is not to be understood that 
two, four, or more currents each other 
upon the same wire, but that the mstruments are so 
and adapted to take advantage of well-known 
electrical laws, in a way which we shall explain in an 
early impression. Dr. Muirhead, who has done almost all 
that has been done in duplexing cables, has this year 
succeeded in adding to the lo list of cables worked on 
this system the Direct United States and the Eastern 
Extension Companys Cable between Penang and 
Madras. In the early future a new cable will be laid 
duplicating the connection with Australia, as the colonial 
Governments have agreed to grant a em! for twenty 
years for that purpose. Negotiations, which are almost 
or quite completed, have for some time been carried on 
with the South African colonies, and it is to be hoped that 
at no distant date we shall have to chronicle the connection 
of these important districts in the general telegraphic 
m of the world. The extension of land lines is con- 
tinuous, and calls for few remarks. Perhaps the most 
interesting feature is the gradual replacement of over- 
head wires in populous districts by underground wires. 
This is being carried out not only in England, but to 
a very considerable extent in America and Germany. 
The following telegraphic statistics, which are the latest 
ublished in a collective form, are taken from the Journal 


élégraphique :— 

of — in pa jada Staff. Messages. 
Bavaria... 7,947 ... 33,465 ... 993 ... 480 ... 1,986,458 
Hungary 14,908 ... 49,943 ... 931... 1,285 ... 2,793,690 
Belgium... 5,174... 22,569 ... 636... 1,844 ... 4,341,372 
Denmark Ss FS. le 56 982,274 
Spain ... 15,489 ... 39,070 ... 336... 2,506 2,023,579 
France ... 57,110 ... 150,506 ... 4,590 .. 5,763 12,422,112 
Norway... 8,478 ... 15,108 ... 197 ... 696 ... 876,087 
pas. RO... FOS ... 56 ... 348 ... —_ 
Portugal... “3,711... 8,042 ... 167 ... 810 ... 662,708 


Roumania 4,141... 7,208 ... at 

Russia ... 94,339 ... 187,525 ... 2,161 ... 12,732 ... 5,369,935 
Sweden ... 10,740 ... 809 ... 676... 780... 1,175,843 
Switzerland 6,506 ... 15,926 ... 1,080 ... 1,626 ... 2,787,974 
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THE DOURO BRIDGE AT OPORTO. 
No. III. 
Havrince already published the general dimensions of 


’ this bridge, in our impressions for June 7th and 2st, 


July 12th, and July 19th, 1878, we will now proceed to 
give the calculations by which the definite details were 
arrived at, premising that for this information we are in- 
debted to a paper recently read by M. Seyrig before the 
Institution of Civil Engineers in France. 

In solving the problem of the detailed construction of 
an arch of such unusual dimensions, the principal thing 
to be done first is to determine the strains likely to 
be produced in its interior. The principal weights 
act on the haunches through the medium of the 
piers, and the smaller openings placed at the sum- 
mit give further loads, whose points of application 
are few in number and some distance apart. te is then 
natural to take into account this special disposition, and 
to isolate in some way the action of the loads at each 
different point. An examination of the arch will show 
that the line of its neutral axis is but a slight departure 
from a circular form. Not possessing any certain data 
on the moments of deflection likely to be produced in 
the frame, it was found convenient to pre-suppose a 
symmetrical section above and below the neutral axis. It 
was evident that the height of the frame comprising the 
arch being various between the soffit and the springing, the 
section of its members must vary in like manner. The 
moment of inertia was necessarily affected, but owing to 
the section increasing in proportion as the height of the 
frame increased, it would vary but slightly. These cireum- 
stances permitted a certain assimilation of the arch pro- 
jected to a circular frame of constant section, such as had 
been made a special study by M. Bresse in his treatise 
onarches. The first value of the thrust was obtained 
from his tables, which served as a basis for calculatin 
the different segments of the arc. It should be pensahbed 
that the value of the —_ at the centre rendered this 
assimilation more easy because the coefficient of the 
thrust which takes note of the elasticity of the material 
—— unity in this case. The thrust once estab- 
lished, all the exterior strains of the arch were known. 
To obtain the interior strains, the arch was supposed to 
be divided into two systems, the one composed of booms 
having the general form of the arch with verticals and lat- 
tices all inclined one way, the other of similar elements, but 
with the lattices turned in the ns a direction. A dia- 
gram of the kind described by M. Cremone rendered it 
possible to determine in a similar system the strains pro- 
duced in each bar, and this calculation complete, the total 
strains — in each segment of thestructurecan beob- 
tained by the superposition of the two systems and of 
their individual strains. The definite calculations of the 
modified arch were made on M. de Dion’s method, and 
it will be as well to give some remarks on its details. 

Every system, whether articulated or rigid, constructed 
of an elastic material and submitted to exterior strains 
of whatever kind, undergoes an alteration in form under 
the effect of these strains, whose nature must be examined 
before we can determine the interior strains that are 
developed. Such is the case with a metallic arch resting 
on two points of support, which produce at one time 
and another vertical and horizontel reactions. Under 
the effect of loads the form of the arch will be altered 
and the strains in all its parts can only be determin 
by an examination of the new form it will take when so 
loaded. When once the examination of the arch has 
been made, with a view to determine the general 
unknown quantities, 7.¢., the external strains produced by 





the alteration of form, all the other component parts of 
the structure can be examined in detail by the laws of 
statics ; and it is this combination of several processes 
and methods, the one supplementing the other, which 
aid so much in arriving at a rapid conclusion. 

In this case the unknown quantities among the strain 
exterior to the arch are the thrusts produced on the points 
of support at the same time as the vertical reactions. 
Their determination constitutes the essence of the pro- 
blem. Without recounting the general theory and the 

sein’ employed, it will 
be sufficient to mention the 
principal traits in order to 
grasp the simplicity of the 
calculation. If we consider 


» 
x 


A FIG.I. 


section A is fixed, under 
the action of different 
forces acting between A 

B and B, its form will be 
B\< JB, altered and the point B 

will become B'. eglect- 

ing for a moment the effect of the longitudinal strain 
developed, and confining ourselves to the normal 
strains, which produce the moments of deflection, we 
shall find that the alteration of form B B' is expressed by 


B 
ioe La . 
BB: =fF°- 44. 
A 
in which 


# =the moment of deflection at the different points M 
of the piece ; f 

E = the coefficient of elasticity of the material ; ; 

I =the moment of inertia in the section where # is 





4 | produced ; 


e¢ =the distance M B; : 4 
.da=the element of length of the piece or of its 
neutral axis. : a 
This formula is easily applied when, instead of con- 
sidering the alteration of form B B', we consider its pro- 
jection on two rectangular axes. We then have 
B 
—f-fJHee Peeve ¢ | 
BB, =% Ei* da (1) 
aoe 
B 
1 — ~f = For 
BIB,=/, =Sftpode. ee 


A 


The alteration of form due to the longitudinal com- 
i am or tension is expressed in a general way by the 
ollowing equation :— 


B 
-_ Fda 
t=f[ro +  O 
A 
Fd 
ae ,da 
=f “55 oy Ay ee 
A 


These four formule are sufficient to determine the 
unknown quantities in the arch, that is to say, of the 


thrust. There is, 
FIG:2. however, a prior 
y condition to which 


the arch ought to 
respond, namely, a 
the 


resistance to 
elongation of its 
. °o x chord, whatever 
“oa se S05 “==may be the load 


or extra load on 
; : it. It is therefore 
necessary in making use of the formule (2) and (3) that 
the value of A x be ni/, when we consider the whole of 
the arch, that is to say, when we make the integration 
for the totality of the nev+ral axis from O toO', we must 


have— 
o' o' 
ot 2 F,da_ - 
a =ftiodasf E 2a. 
0 


0 

The integration indicated by these formule offer, how- 
ever, difficulties nearly always insurmountable, and it is 
necessary to have recourse to the processes of approxima- 
tion to work out the calculations. Those which can be 
employed here are very simple. Given a system of any 
loads whatever on the axis, it is always necessary to 
realise the conditions given above, and this is only possi- 
ble by the variation of N, which represents the horizontal 
thrust, and is at the same time a factor entering into the, 
value of », and is equal to F,, inasmuch as it is the only 
force which gives a horizontal projection which is not 
nil. Abstracting, then, this horizontal force, there 
results a certain value of a,, which is easily calculated. 
if, on the other hand, the variation of the chord due to a 
given value of F, or N be known, the value of N corre- 
sponding to the system of load under consideration can be 
calculated by a simple proportion. All the forces 
exterior to the arch will then be known, and the detailed 
examination of each piece of the framework will offer no 
difficulty. 











THE PARIS EXHIBITION.—SUN ENGINE. 


THE utilisation of the my of the sun as a motor is by no 
meaus a novel idea; we will not say it is as old as the sun 


itself, but very early attempts have been made to convert the 
heat engendered by them into a substitute for fuel. Euclid, 
Archimedes, Hero of Alexandria, Solomon de Caus, Buffon, 
De Saussure, Ducarla, Pouillet, Franchot, Ericsson, and 
others, have added the results of their researches to the solu- 
tion of the question in time past, and Ericsson in 1868 
published analogous experiences in Philadelphia; but M, 


a certain piece A B, whose | P° 





Mouchot, the well-known French savant, whose efforts com. 
menced in 1861, has gone further than anyone else in reduc. 
ing the problem to a practical form in the large engine he 
exhibited near the aquarium in the Trocadéro grounds, In 
1861 M. Mouchot gave the name of Heliopompe to his 
invention, and in 1865 he had several small engines of this 
description at work at Tours—Inde et Loire—and, without 
discussing the question of priority with reference to Ericsson’s 
invention, we may here remark that, as a distinction of con. 
struction, M. Mouchot has avoided the use of parabolic 
mirrors and added a glass jacket to retain the heat. The 
engraving, e 39, will give a general idea of the principle 
of construction and the mode by which the rays of the sun 
are collected and utilised. 

The apparatus is composed of a large conical mirror Z, with 
rectilinear plates of silver-plated ard of very high reflectin, 

wer; of a tubular boiler F with blackened surfaces enclo: 
in a glass jacket G, and of a special mechanism whereby the 
orientation, or setting to the east, of the a a. is made 
to follow the direction of the sun’s rays. e€ mirror serves 
the double purpose of receiver and reflector. Instead of 
employing parabolic mirrors to concentrate the rays in one 
point, the conical mirror merely reflects them to sits own 
central axis. The boiler is placed in the focus of the mirror ; 
the glass jacket permits the uninterrupted inward passage of 
the sun’s rays, and prevents their radiation after they have 
been converted into obscure heat, by their contact with the 
blackened tubes. 

The relative inclination to the latitude of the spot on which 
the apparatus stands having been, once for all, determined, 
it is only necessary to turn the handle n, Fig. 2, which works 
the sector C, Fig. 1, to produce the diurnal movement of the 
reflector ; this can also be effected automatically. Referring 
to the drawing, A represents a masonry pedestal ; B, Fig. 1, a 
stirrup-shaped support in cast iron turning on the shaft a, by 
which the apparatus is arranged relatively to the latitude of the 
spot on which it is erected ; C, Fig. 1, is a sector fitted on the 
shaft 6, by which the apparatus is made to follow the diurnal 
momentof thesun ; D, Fig. 1, represents the cast iron standards 
which support the boiler and the reflector; E, Fig. 1, the 
framework to which the boiler and the skeleton of the 
reflector are attached; F, Fig. 2, the tubular boiler of plate 
iron; G, Fig. 2, the glass jacket; H, Fig. 2, the steam dome; 
I, the safety valve; at J is the steam gauge; m, Fig. 2, the 
screw which works the sector M for giving the latitudinal 
inclination; n, Fig. 2, the handle by which, through a train 
of geared wheels, the diurnal movement of the sector C, 
Fig. 1, is actuated; and S, the sector fitted on the shaft r, 
Fig. 2, worked by the screw QO, to alter the position of the 
boiler and reflector, according to the different solstitial angles 
in summer and winter. The extreme diameter of the reflector 
is about 5 metres; the area of the opening, therefore, about 
20 square metres. The boiler—nominally, 3-horse power (?)— 
os with its accessories, 4401b., with an extreme length 
of 8°20ft., and a capacity of 44 gallons, or 3°53 cubic feet, 
1°059 cubic feet of which is steam space and the remainder, 
or 2°471 cubic feet, water. The usual time required to get 
up steam varies, of course, with the intensity of the sun’s 
rays, the state of the atmosphere, &c., and is generally 14 
hours for the first and 8 minutes for every succeeding 
15 1b. pressure; and adopting the data of September 22nd asthe 
result of mean autumnal influence, and as a fair criterion, 
we find that on that day a steam pump connected with the 
apparatus was lifting between 2000 and 3000 litres, or 4°600 

ons, per hour for a short time with a steam pressure of 
three atmospheres. The pressure has risen at times as high 
as seven and eight atmospheres; but, from our own observa- 
tions, it was quiteapparent that, owing either to the lateness of the 
season or to the imperfections of the boiler allowing steam to 
collect on the inner surface of the glass jacket and prevent 
the passage of the rays, to the leaky state of the pump, and 
consequent loss of power, or to whatever fortuitous circum- 
stances it may be ascribed—although the initial pressure at 
starting was six and a-haif atmospheres—it sank so rapidly— 
viz., at about the rate of one atmosphere in every three minutes 
—that no reliance could be placed on the experiment as 
illustrating the practicability of the principle. 

Whatever field may be open for the exploitation of sun 
engines in tropical and rainless countries where fuel is dear, 
we cannot look on the invention in its present state, and with 
existing results, as anything more than an ingenious toy. The 
hypothetical advantages claimed for it, by uniting several 
generators with a common steam reservoir, may possibly be 
realised and the effective power increased. The system pro- 
posed to raise sufficient water during the day to continue the 
night service of aun engine may be possible, although scarcely 
feasible, or even the idea of accumulating heat for the evapora- 
tion of volatile compounds, such as ether, or decomposing 
water into its component gases by a combination with the 
solar-thermopile, and producing both heat and light, not 
beyond the pale of scientific research. Nevertheless, until 
more satisfactory practical results, over a longer space of time 
than the present engine has ever worked, have been obtained, 
we must abstain from sharing the sanguine expectations 
of the inventor. Too much haste had been shown in 
endeavouring to execute the work in time to show it 
before the close of the Exhibition, and whatever the 
causes of its imperfect success may be, it is neither advi- 
sable for the interests of the exhibitors, when seeking 
public recognition, to be obliged to apologise for and explain 
the reasons of its not fulfilling its expectations, nor to advertise 
its probable extensive application, until it has achieved the 
limited purpose for which it was constructed. Far be it from 
our task to judge the matter hastily or to depreciate the 
laudable efforts of the inventors, but we must, nevertheless, 
looking to practical and not to theoretical results for 
guidance, withhold our acquiescence in the favourable verdict 
passed on the desultory experiments by a large body of French 
savans who appear to have been too much impressed with its 
ingenuity to appreciate the absence of practical application, 








ENGINES OF THE STEAMSHIP LORD OF THE 
ISLES. 


On page 46 we give a front sectional elevation of the 
engines of the steamship Lord of the Isles. Further illus- 
trations of these nes will appear in succeeding impressions, 
and with full description. 








By an alteration in the pitch of the screw, which is now finer 
than at the previous trials, the Thorneycroft No. 2 first-class 
torpedo boat realised the s; of 14 knots an hour. Six runs 
were made on a recent ; the highest speed with the tide, the 
sea being smooth, was 19°78, and the lowest speed nst the 
tide 16°438 knots, the mean being 18°045 knots. 
number of revolutions per minute was 339°11, 
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RAILWAY MATTERS. 

Tr is ex the New Cleaton and Workington Railway will 
be opened for mineral traffic on the 1st of March; and another 
railway near Workington is nearly ready, and will probably be 
opened at an earlier date. 

Durine the week ending the 8rd inst., all work on the 
Gdschenen side of the St. Gothard Tunnel was stopped for a short 
time, in order that the verification of the axial line of the tunnel 
on that side should be accurately verified. It was found that 
there was only a departure of twelve millimetres in the five 
kilometres from the aesigned line. If the Airolo end has been 
worked as accurately the two parts will meet unusually well. 

Tue Caledonian Railway Company, having agreed to reduce 
their rates in the interest of the iron trade, should some of the 
other railway companies agree to make a similar reduction, re- 
newed application has been made by the ironmasters to the North 
British Railway directors, and they have agreed to join with the 
Caledonian in making the concession suggested. ‘The rates for 
the carriage of all iron-making materials over these companies’ 
lines will now be reduced by 15 per cent., according to the agree- 
ment arrived at. This reduction does not apply to the carriage 
of pig iron nor to coals taken to the market, 

Ir will be remembered that the dome was blown off an engine 
at the Penzance station on the 4th December last. It seems that 
this was the engine Iago, built in 1852, and fitted with a cast 
iron dome, in which the safety valves are seated. This and the 
brass cover were blown into the air, and came down through the 
roofs of the station and of a passenger carriage that was standing 
in the —; under the station roof and lodged on the floor of the 
carriage. ‘The dome was of the em generally used on the 
broad gauge systems at the time the Iago was built. It was L5in. 
in diameter outside and }in. thick. It broke off at the flange. 4 
Cast iron domes are no longer used on the Great. Western engines. 

Ix his report on the two collisions which occurred on the 12th 
instant at Slough station, on the Great Western Railway, the 
first between an up passenger train and a goods train, and imme- 
diately afterwards another between a down passenger train and a 
brake van which had been detached from the rear of the 8 
train and thrown off the rails by the collision which had just 
occurred, and stood foul of the down line, Colonel Yolland says : 
“Tf the two poeem, trains had been fitted with continuous 
brakes, placed under the control of the engine drivers, it is 
probable that the two collisions would not have occurred, and it may 
also be remarked that the first collision would not have taken 
place if the traffic on the branch line had been properly worked on 
the absolute block system, so that line clear should not have been 
riven while a goods train was standing between the home and 
distant signals.” 

A RECENT accident on the London, Chatham, and Dover Rail- 
way was occasioned by the breaking of the leading axle of the 
six-wheeled tender, which allowed the leading end of the tender 
to drop down about 4in., the space on the foot-plate between the 
engine and tender being about 7in., was covered by a flap 
attached to the tender of about 134in. in width. This flap was 
tilted up when the tender’s leading wheels dropped off the rails 
and broke the brake pipe, and gave notice to the driver. The 
effect of the automatic action of the Westinghouse brakes 
attached to most of the carriages, coupled with the retarding 
force exercised by some wheels off the rails, was, it is estimated, 
to reduce the speed from forty or forty-five to twenty-five miles 
an hour, when the sanding brake-van struck the abutment of the 
South Eastern Railway bridge, in running a distance of about 
215 yards from the spot where the fish-bolts were broken, and 
where the leading wheels evidently left the rails. The automatic 
action of the brakes under each vehicle was, however, in 
of being destroyed in succession, as the broken axle and wheel 
passed under each vehicle. 

In the last report of the Metropolitan Railway Company it is 
stated that it has now been agreed between the Boards of the 
Metropolitan and Metropolitan District Companies that a joint 
effort shall be made, subject to the approval of Parliament, in 
the ensuing session, to complete the circle by the route approved 
by the joint committee, and to connect the circle with the East 
London Railway, and thereby with the lines to the south and 
south-east of the Thames. Sir John Hawkshaw reported to the 
two Boards that the interests of the public, including those of 
the great produce, corn, and fish trades, of London, will be best 
romoted by the construction of a line between the Mansion 

ouse station and Aldgate, vid Eastcheap, Great Tower-street, 
and the Minories. The directors of the two companies have depo- 
sited a bill for carrying out this scheme, and also for an exten- 
sion down the Whitechapel-road to join the East London Railway. 
By means of these projected lines the Metropolitan system will 
be brought into communication with the dense population of 
the east of London, and will also, by the East London Railway, 
secure access to the lines south of the Thames, giving great 
accommodation to the public, and practically, the report says, 
‘bridging the Thames” in the most effective mode possible. 

A REPORT has been sent in to the Board of Trade by Colonel 
Rich on the total wrecking of the mixed mineral and 
over which the men in charge lost all control, while 
the long incline between T\ tan and Talybont stations on the 
Brecon and Merthyr Tydvil Junction way on the 
December. A notice of this accident, in which two drivers and 
two stokers were killed, has already appeared. It seems that 
it is common for sev trains to meet at the head of the incline, 
and descend together. From the evidence it appears that 
brakesman put down and pinned all except three 
on his side of the train ; t the guard let down all the brakes 
on his side except the six next to the engine, and expected that the 
train would stop at the north end of the tunnel, in accordance 
with the rinted instructions, and he intended then to put down 
more brakes ; but the train did not.stop The brakesman had not 
pinned the brakes down tightly at his side, as he intended to do 
so when the train stopped at the north end of thetunnel. About 
five miles down the incline, two connecting rods and other parts 
of the working gear of the engines were found strewn on and 
gy line for a distance of cong a 4 ae ¥ anc Lao 
age of the working gear appears ve cal y the 
engine drivers of the leading en, reversing their engines while 
travelling at very high speed. e working gear connected with 
the left-hand cylinders of the two leading engines gave way, and 
the cylinder covers were broken. The train pursued its headlong 
course, at a speed estimated as being 60 miles an hour, towards 
Talybont, and after the leading — passed over a canal and 
a road bridge, which are about yards apart, and about a 
quarter of a mile south of Talybont station, they left the rails 


wagon brakes 


and fell over the bank, the whole of the train after 
them. The bank at this spot is about 16ft. high, and the curve 
of the rail the sharpest curve on the incline, has a 


which is 
radius of 22 chains. The train went off the rails on the outside 
of the curve. The two leading engines buried themselves in the 
clay at the foot of the bank about 50 yards north of the road 
bridge. The wagons were broken to pieces, and formed one con- 
f mass between the ines and the road bridge. The 
Brecon and Merthyr Tydvil Junction Railway is a line of heavy 
gradients, and the incline on which the accident happened is one 
of the severest in the kingdom, and requires the most careful 
attention in working. The ient for the first 300 yards from 
Torpantan rises 1 in 198 to the south end of a tunnel; it then 
falls 1 in 68 through the tunnel, which is about 600 yards long ; 
and from the north end of the tunnel it falls on a gradient o 
about 1 in 39 to within a quarter of a mile of Talybont station, 
except one short about seven chains long, which is about 
four miles down the incline, where the gradient is only 1 in 60. 





It appears that these “ runs” as the: at 
are Very common, Mr, A, Crawshay, in evidence, said he believ 
he had witnessed twenty or thirty in one year. 


NOTES AND MEMORANDA. 


THE production of beetroot sugar in France in the year ended 
September last, was 398,000,000 sag) ye (2°204 Ib. each), 
against 244,000,000 kilogrammes in 1876-7, and 462,000,000 kilo- 
grammes in 1875-6. 


GuTTA-PERCHA cuttings are very useful in the laboratory. By 
dissolving them in benzole and adding a little carmine or other 
pigment, a solution is obtained which when brushed on the cork 
and neck of a bottle forms a tight-fitting cap, impenetrable to 
ro = mma alcohol and acids, and can be taken off without 

ifficulty. 


A PATRIARCH of the forest has been lately felled in California, 
and the greater portion of the wood taken to San Francisco. It 
was known by the epithet of ‘‘Old Moss.” If one might infer 
with accuracy its age from the number of its rings, it must have 
been 4840 years old. Its capacity is said to have been so great 
that 300 persons could find room within its trunk. 


Tue following notes of the statistics of London may be of use 
to some of our readers :—London with its suburbs covers within 
the fifteen miles radius of Charing Cross 706°86 square miles. It 
numbers within these boundaries over 4,000,000 inhabitants. It 
contains more country-born persons than the counties of Devon 
and Gloucester combined, ‘or 37 per cent. of its entire population. 
Every four minutes a birth takes place in the metropolis, and 
every six minutes a death. Within the circle named there are 
added to the population 205 persons every day, and 75,000 
annually. London has 7000 miles of streets, and on an average 
twenty-eight miles of new streets are opened and 9000 new houses 
rg every year; 1000 vessels and 9000 sailors are in port every 

ay. 

In a recent part of the Comptes Rendus it is recorded that 
M. Flantamour made some observations upon the displacement 
of the bubble in spirit-levels, and found that there was a daily 
maximum during the afternoon, accompanied by gradual changes, 
which extended over a period of several successive days. In 
confirmation of his observations, M. d’Abbadie reported his own 
experience at Olinda, Brazil, in 1837 ; at Gondar, Ethiopia, in 
1842; and a ee at Saqa. At each of these places the 
bubbles of the levels showed small variations in the direction of 
the plumb-line. Astronomers have doubtless often suffered from 
these changes, without being aware of their cause, and have 
been obliged to musk them by taking the means of frequent 
observations. 


Cor out and stuck on the desk the following paragraph will be 
found to contain a useful number of metric equivalents :—1 foot- 

und = 0°1383 kilogrmr. ; 1 atmosphere = 14°71 lb. per square 
inch = 10333 kilogs. per square metre = 29°922in. or 760 mm. 
of mercury = 33°9ft., or 104 metres water; 1 kilogram = 
2°2046 Ib. av.; 1]b. av. = 0°4536 kilog.; Centigrade = (F —32) 
5 +- 9. Fahrenheit = 9°5 deg. (9 C + 5) + 32 deg. ; 1 calorie 
(kilog. water raised 1 deg. C.)=424 kil mmetres =3°9683 heat 
units ; 1 heat unit (lb. water raised 1 deg. F.) = 772 foot-pounds = 
0°252 cal. ; 1 metre = 3°2808ft. ; 1ft. = 0°3047 m. ; 1 litre (vol. of 
1 kilog. water) = 0°2202 gal. ; 1 gallon (vol. of 10]b. water) = 
4'541 litres; 1 kilog. per sq. metre = 0°2048 Ib. per square foot ; 
1 kilog. per square mm, = 1422°28 lb. per square inch. ; 1 Ib. 
per square inch = 703°0958 kilogs. per square m.; 1 gramme = 
15°4323 grs. ; 1 grain = 0°0648 gram. ; 1 kilogrammetre = 7°2331 
foot-pounds, 

OFFICIAL statistics published by the French Government show 
that the manufacture of beetroot sugar is being gradually con- 
fined within narrow limits. Before the law of 1837, which put 
an end to the exemption from duties which indigenous sugars had 
enjoyed, the cultivation of beetroot was carried on in 51 depart- 
ments, with 547 manufactories at work. From that year the 
number of de ents in which the industry was carried on 
rapidly diminished, till, in 1840, it was reduced to 39, with 418 
factories. In 1840 the duty on home-grown sugar was increased, 
and the number of factories was reduced to 300, spread over 18 or 
19 departments. At the present time the industry of beet grow- 
ing exists in 22 departments, containing altogether 501 manufac- 
tories. The manufacture, however, is principally confined to the 
following departments :—Nord, where 101 million kilogrammes 
were produced in 1877-8 ; Aisne, with 854 millions; Pas de Calais, 
with 62 millions; Somme, with 57 millions; Oise, with 
344 millions; the remaining 17 departments yielding between 
them 58} million kilogrammes. The total actual export durin 
the past season was 55,000,000 kilogrammes, while an additional 
31 millions had been entered for exportation up to the end of 
October last. 


Bricut steel surfaces may be ornamented by painting the 
patterns intended to be left bright in Brunswick black. fe the 
ornamentis to be dead upon a bright the patterns must be 
left untouched, and the ground painted over. Aquafortis— 
diluted nitric acid—should then be poured upon the exposed parts 
of the steel, and in a few minutes it will be seen to have eaten 
sufficiently into the metal. Wash off the aquafortis with water, 
and Brunswick black may be removed with turpentine. If the 
steel is made blue by exposure to the blue colour can be 
removed, where it is not required, with white wine vinegar or 


of | other weak acid, the parts to remain blue peing protected b 
u 


Brunswick black. On the parts from which the blue is removed, 
further variety may be | pom by porter additional ornaments 
in Brunswick black, and exposi e remainder of the ground to 


the | the action of the aquafortis. Gilding on steel was formerly per- 


formed with a spirit, but now it is best to send the work to an 
electro-gilder’s, first painting over those parts not to be gilt with 
Brunswick black. e gilding may be performed at home by the 
following method :—It is known that if sulphuric ether and 
nitro-muriate of gold are mixed together, the ether will, by 
degrees, separate from the acid nearly the whole of the gold, and 
retain it for a long time in solution. Take ether thus charged 
and with a soft brush paint the of the design intended to be 
in gold, and after giving the ether time to evaporate, rub over 
the parts thus gilt with a burnisher. 


“On the Comparison of the Standard Barometers of the Royal 
rasa vag’ Greenwich, and the Kew Observatory,” Mr. G. M. 
Whipple, B. Sc., Superintendent of the Kew Observatory, has 
made a communication to the Royal Society. In 1869 the late 
Colonel Strange made a comparison between the two standards 
by means of a barometer which he had conveyed from the one 
observatory to the other, the results of which are stated by him 
to be as follows:—By comparison No. 1 Greenwich lower than 
Kew 0°009in.; No. 2 do. 0°006in, lower; and No. 3 do. 0°004in. 
lower. In consequence of these statements the Kew Committee 
obtained the consent of the Astronomer Royal to make a direct 
comparison between the two instruments. Accordingly, havin, 
selected four barometers—Adie 655, Adie 657, Negretti an 


Zambra ie and Negretti and Zambra = all standards on the 
Fortin principle — as suitable instruments for the perpen, 
arrangements were made to convey them to Greenwich and back 
safely in a carriage. April 28rd and 24th, 1877, a set of 
observations was made. Also on the 25th and 26th a set of nine 
comparisons, and twelve comparisons of the five instruments 
were made; and on April £7th the four barometers were again 
read twelve times. The result of this set of comparisons shows 
the mean difference between Kew and Greenwich to have been 
(Kew—Greenwich) = + ‘0016in. The result of a second series of 
comparisons in May gave a mean difference (Kew—Greenwich) 
+ 0°0007in.; and the result of the third series of observations 
gives the difference (Kew — Greenwich) + 0°0014in. The final 
mean of the 344 a ae om gave the difference + 0°0012in. A 
correction of — 0:006in. has been applied throughout to the read- 
ings of the Greenwich standard. 





MISCELLANEA. 


Mr. James Dovatas, the engineer to the Trinity House, left 
Penzance on Saturday to vist the Bishop Rock Lighthouse, to 
which some damage was done during the late gales. In conse- 
quence of the severity of the weather he could not land on the rock. 

‘THE thaw last week was the means of bringing down a number 
of the green cliffs on the Slains coast. Some of them extend 
from 200ft. to 300ft., and have carried away pathways for man and 
beast which have been in existence from time immemorial. 

Ir is stated that in that portion of the precincts of Salish 
Cathedral contained within the walls of The Close not one dea‘ 
occurred during the entire years of 1877 and 1878. In 1876 only 
two deaths were registered ; one at the age of seventy-eight, the 
other of eighty-six years, The last death was in August, 1876. 
The population numbers about 450. 

From America a small quantity of coal has recently been 
exported by way of experiment to Switzerland. The coal has 
been tried both in ironfoundriesand for heating purposes in hotels 
in Geneva, and is reported to have answered exceedingly well, so 
well, in fact, that there is a prospect of American coal, the 
Americans think, finding a permanent market in Switzerland. 

THERE seems to be every prospect, says the Athenwum, of 
a college for technical education being commenced shortly at 
South Kensington. The yd companies have agreed to bear a 
large part of the expenses of the scheme. It is probable that the 
instruction given will be theoretical rather than practical, but 
this point has hardly yet been settled, and till it is decided the 
project can scarcely take a definite shape. Is it necessary that 
the City companies also should gu to South Kensington ? 

SeverAL American manufacturers who had introduced the 
electric light into their works, have, says the Engineering and 
Mining Journal, withdrawn it, owing to the intermittent character 
of the light used, this injuriously affecting the optic nerves of the 
workmen, interfering with a steady gaze. This intermission is 
not unfrequently due to the engine employed for working the 
generating machine being employed for other operations, and is 
not a necessary feature of electric lighting. 

Tue Lighting Committee of the Paris Municipality have 
reported in favour of a twelve months’ experiment. The Avenue 
de l’Opéra, the Place de la Bastille, and one of the market 
buildings are to be lit by the electric light at a charge not exceed- 
ing 30c. per hour for each burner, while the gas company is to 
light the Rue du Quatre Septembre, the Place du Chateau d’Eau, 
and another market building in an improved fashion at an extra 
charge of not more than 5c. per cubic metre. The company will 
place four or eight burners on the present lamps covered with 
large shades, thus consuming about seven times as much gas. 
The electric company hopes to be able to reduce the motive power 
from 1°25-horse power per burner to ‘33, which would bring down 
the cost from 73c. to 60c. 

AN addition has been made to the graving docks on the river 
Tyne by the construction of a new one, the property of the 
Middle Dock Company, South Shields, who successfully docked 
a large ship in it on November 30th last. The dock is of the 
following dimensions :—Length on floor, 270ft.; width on floor, 
50ft.; width at coping, 62ft.; width of entrance, 50ft.; depth of 
water on cill at spring tides, 19ft. The entrance, side walls, and 
floor are of cement concrete, and the foundations are carried down 
to the rock. The invert is faced with ashlar masonry, and the 
groove for the caisson is cut out of solid ashlar blocks. To get 
the greatest possible length in the confined space, the dock is 
taken at an acute angle to the river line, and the invert is built 
on the skew. ‘The caisson is of iron, and is 62ft. long over all. 
For emptying the dock, a large centrifugal pump was supplied by 
Messrs. Gwynne and Co., Essex-street, Strand, London, capable 
of discharging 2000 to 3000 gallons per minnte. The dock was 
designed and constructed by Mr. W. E. Jackson, Newcastle. 

WE understand that Mr. Edison’s first patent for his electric 
light, bearing the title of ‘‘ Improvements in the Method of and 
Means for Developing Electric Currents and Lighting by Electri- 
city,” was sealed on ‘Tuesday, having the date of October 23rd, 
1878. ‘This is the patent the grant of which was unsuccessfully 
opposed by Mr. Russell on the ground that it resembled the prior 
patent of M. Arnaud. Messrs. Brewer and Jensen, Mr. Edison’s 
London patent agents, inform us that it is very possible Mr. 
Edison wili not yet publish his improvements, seeing that he has 
two other patent applications proceeding, which are not yet 
sealed, in reference to the same subject. From America we 
learn that Mr. Edison’s patent in that country for a divisible 
electric light is ready for issue whenever he chooses to pay 
the final fee required by the Patent-otfice. His delay is 
due to the fact that the conditions of his application for 
patents in Europe are so situated that publicity might hinder 
their issue. By delaying the payment of the final fee—and this 
delay can be continued six months—the patents remain secret 
while ready for issue at any moment. 

DIFFICULTIES are again experienced with the special 6in. 
rockets ordered for the Afghan expedition. They have passed an 
unsatisfactory proof, two out of three having prematurely burst 
their cases during flight. Weighing nearly 100 tb., which is four 
times the weight of the largest ordinary rocket, their cases were 
made of proportionate strength, wrought iron }in. in thickness 
being employed. on the practice of the smaller missiles, 
this was calculated to afford ample resistance to the explosive 
gases escaping in rear; but the calculation has been proved to be 
incorrect and the strength of the iron cases insufficient, and they 
have been ripped open as if they were made of brown paper. 
The consequence is a dilemma, for the thickness of the cases 
cannot be much increased without serious detriment to the range 
and efficiency of the rocket, and it is evident that the cases as at 
present constructed are quite unserviceable. Fortunately, only 
120 were ordered—the odd twenty being for experimental pur- 
poses—and they are not nearly completed. The probability is 
that they will be abandoned, at least for the present, as imprac- 
ticable, and that the army in India will make the best of the 
9-pounder and 24-pounder rockets, which, so far as rockets have 
any merit, did fairly well in Abyssinia and Ashantee. 

Or seven replies received in answer to the advertisement which 
recently appeared in our advertising columns, calling for plans, 
specifications, and tenders, for the Pietermaritzburg Water Supply, 
tw, it was decided, could not be entertained, viz., one from Mr. 
Rolls, of London, who had not complied with the conditions of 
the advertisement ; and the other from Mr. Adam Primrose, of 
London, which was merely a letter advising the town clerk of his 
having forwarded by the Taymouth Castle, plans, specifications, 
&c., which, however, had not been received. The following were 
the five designs submitted to Messrs. W. Ridley, M.I.C.E., and 
H. Hune, A.L.C.E., of Pietermaritzburg, by the council, with 
instructions to examine them and award the premiums, and also 
to state which design, if any, they would recommend to be carried 
out. (1) By Messrs. Stevens and Berriman, of Pietermaritzburg ; 
(2) by Mr. R. S. North, of Verulam ; (3) by Mr. O. S. Flintoff, 
of Durban ; (4) by Mr. R. B. Tanner, of Pietermaritzburg; (5) 
by Messrs. Beardmore, Barnes and Twigg, of Westminster. The 
following are the amounts of the several tenders :—(1) Mr. R. B. 
Tanner, exclusive of filters and hydrants, £34,932; (2) Messrs. 
Stevens and Berriman, ditto, ditto, £31,800; (3) Messrs. Beard- 
more, Barnes, and Twigg, including two filters, forty fire-cocks 
(ten of them with service stand pipes), 10in. main and 4in. distri- 
buting pipes, £27,000 ; ditto, ditto, but with 9in. main, and 3in. 
distributing pipes, £23,676 ; ditto, ditto, with 9in. main and 3in. 
distributing pipes, but with filters omitted, £22,846 ; (4) Mr. O, 
S. Flintoff, with two filters, but exclusive of hydrants, £23,890 ; 
ditto, ditto, exclusive of filters and hydrants, £22,690 ; (5) Mr. R. 
S. North, with two filters, but exclusive of hydrants, £22,580; 
ditto, ditto, exclusive of filters and hydrants, £21,780. Messrs, 
Beardmore’s scheme has been recommended for adoption, 
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THE PARIS EXHIBITION—TANK LOCOMOTIVE, GRAND CENTRAL BELGIAN RAILWAY. 


SOCIETE ANONYME MARCINELLE ET COUILLET, ENGINEERS. 

















We illustrate above a well-finished tank engine, shown 
during the recent French Exhibition by the Société Anonyme 
Marcinelle et Couillet, a Belgian firm already favourably men- 
tioned in our pages. The engine has been built from the 
designs of M. Maurice Urban, Engineer-in-chief of the Grand 
Central Railway, Belgium. 

The engine has been specially designed for working branch 
line traffic of all kinds, goods and enger, just as it comes, 
over rather steep inclines. The valve gear is of the now well- 
known Walschaert’s type, in general use with outside 
cylinders on the Belgian railways. It is fitted with an indi- 
cating arrangement, by which the position of the valve can 
always be determined at sight without opening the valve 
chest. We are not quite sure what this indicator is intended 
to do; possibly it may be used to teach drivers what the | 
action of a slide valveis. All the stuffing-boxes are fitted with 
Duterne’s metallic packing; the grate is on Belpaire’s system. 

The tubes are A material known as fer au bois, that is 
to say, charcoal iron, which is found to last much better 
than brass tubes; they are fixed without ferules. It is 
worthy of notice that the front tube plate is of copper, which | 
withstands the corrosive influence, to which such plates are | 
no doubt exposed, much better, it is said, than iron. The 
horizontal seams of the fire-box are double-rivetted. 

The axle-boxes are of the steel known as acier coulé, and the 
horn plates are of the same material. The injectors are on 
the system of M. Wehrenpfennig, chief of the drawing-office 
of the company. 

The engine is fitted with a somewhat curious apparatus for 
heating the train. The injectors are fitted with two nozzles | 
in such a way that the water can either be sent into the | 
boiler or into a series of pi which traverse the carriages, 
these pipes being made up Sowa the carriages with india- 
rubber tubes. ‘The pipes run under the seats, while cast iron 
chaufferettes are provided for the feet. An injector, drawin; 
water from the tank, heats it to about 160 deg. Fah., an 
sends it through the circulating pipes in the train, from 
which it returns to make a new circuit. Experiment has 
shown that in this way about 2500 calories can be communi- 
cated to each carriage per hour. The cost of this apparatus 
is said to be very small and the results obtained with it quite 
satisfactory. It apparently deserves attention. 

The principal dimensions of the engine will be found in the | 
following table :— | 





Boiler: 

Heating surface in fire-box .. 85 square feet. 

do. do. intubes.. 1090 square feet. 
Total do. do. - 1175 square feet. 
Diameter of barrel .. .. .. «. «+ «+. oo 4ft. ljin. 
Thickness of plates .. .. .. «+ of «++ e« 0°472in. 
Length of fire-box inside 6ft. 6}in. 
Width of do. do. .. . Sft. 6hin. 
Height of do. See eee 
Si ds e+ we. -o0 ea..ep .oniie Sane 
Diameter of do. outside.. .. .. «.. .. «. 1°968in. 
EE, co ep. os: sc 05 sb ~ os oe eee 

Engine : 
Distance between frames inside. . 4ft. l}in. 
Thicknessofdo. .. .. .. «. lin. 
Total wheel base bon? Bb~. ww ‘les. = a) al) 
Diameter of coupled wheels... .. .. .. «. 5ft. Tin. 
do. ofcarrying do. .. .. .. .. «. 8Sft. Sin. 
it Se. ss co os os'.ce-oc 

Stroke of pistons .. .. .. .. «2 «. oo 2Ogin. 
Distance from axis to axis of cylinders .. .. 6ft. Gin. 
Weight of engine _—-- oo 0s 00 co oo 87 tons. 

do. 0. ... 1. co oo vo oo tome. 
Weight on coupled wheels .. .. .. .. «. 25 tons, 





um tractive effort . 8°65 tons. 


THE PARIS EXHIBITION. —WATER-TUBE 
BOILER, 40-HORSE POWER. 
Amonest the four boilers supplying steam to the Belgian | 
and Swiss departments, the third from the Trocadéro end of | 
the shed was deserving of notice, for the arrangement by which | 
the circulation of the water was obtained and a deposit in | 
the tubes obviated. The boiler, constructed under Sinclair’s | 
patent, is tubular, and composed :—(1) Of a vertical front and 


a 


; Ye Z 
y WY m My: oh YW) 


rear water space, bent in the middle of their height to a 
very obtuse angle. (2) Of two separate sets of slightly- 
inclined tubes, whose ends communicate with the two water | 
8 . (3) Of a steam reservoir placed horizontally above 
the tubes and water s and resting on and communicating | 
with the latter. (4) bf a water reservoir placed at the side | 
and communicating with the water The water s 

are rivetted and strengthened with screwed stay-bolts 
rivetted cold. The tubes are fixed in the interior tube plates | 





| of the water spaces, and in front of their extremities circular 
| openings are left in the outside a for introducing, 


removing, or cleaning the tubes, which openings are closed by 
means of conical plugs, whose apex points outward, as shown 
on the next page, so that their tightness increases with the 
pressure of the steam, no yoy | being employed. The 
grate is horizontal, and the fire bridge and cast iron divi- 
sion plates are so arranged that the direction of the flames 


is always as much as possible contrary to the current of the 
water and steam in the tubes. 

The inclination of the lower tubes from front to back 
provokes an ascending movement of water and steam towards 
the back water space, partly on account of the friction of the 
steam as it traverses the water, and partly owing to the 
natural tendency of the heated water to rise. The fall of 
the upper tubes directs the current towards the front water 
space, when the steam rises to the reservoir and the water 
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descends to replace that which has been taken through the 
lower tubes. The inclination of the tubes accelerates the 
of the steam and prevents the formation of stationary 
mbbles. The steam in the reservoir is very dry, owing to 
the facility for separation from the water afforded by a rapid 
circulation, and because the reservoir itself is not in direct 
communication with the water, but so far above it that any 
condensed steam returns by gravity to the water spaces. 
There was a very interesting working model of the boiler 
with glass tubes in the main machinery hall, into which saw- 
dust had been introduced to illustrate the circulation. 
observation of the working of the model it was seen that 
there was a decided current in both sets of tubes, but that the 
steam naturally keeps more to the upper surface, and passes 
with considerably greater velocity than the water. The boiler 
itself supplying steam to this department had been subjected 
to very severe trial. On its arrival at the Exhibition it had 
the misfortune to fall from the truck, and one of the tubes 
was found to be bent at least 2in. out of the straight. The 


SECTIONAL PLAN 
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manufacturers merely tightened it up without straightening 
it, and the boiler, after being tested by the commission up to 
14 atmospheres, was found to be as tight as possible, and was 
allowed to be erected in its then damaged condition. 

The results from actual experience, extending, it is said, 
over six months’ trial at Wallerfanger, near Saarloues, were as 
follows :—At a pressure, absolute, of 6 to 7 atmospheres two 
of these boilers, each of the nominal power of 75 horses, 
evaporated 8°330 kilogs. of water per kilo. of an inferior coal 
containing 26 per cent. of ash, and the tubes were found at 
the expiration of that time entirely free from deposit. If we 
compare this result with the effect which would be produced 
by a carbon, the amount of water evaporated would be 
il: kilos. evaporated per kilo. of carbon—a 
result. Some experiments conducted by Mr. Fletcher, 
of Manchester, give a comparison between one of these 
boilers with the ordi rnish boiler, illustrating the 
economical advantages of the former as a steam generator 
alone, irrespective of its eee penny as a safe- 

ard eneral disposition of the 


From | 





inst deposits, The g 
iler, the direction of the products of combustion, and the 





| currents of steam and water will be readily understood from 


the preceding illustrations. 








SIMON’S AND BEECHEY’S GAS ENGINE. 


Amone the several improvements which have recently been 
made in motive power engines in which gas is the heating 
agent employed, that which we now illustrate is one of the 
most noticeable, It belongs to the type of aero-gas engines, 





Fia. 6. 


wherein the gas is not used explosively, but for the rapid 
expansion of atmospheric air previously comp in a 
cylinder forming part of the engine. An important feature of 
the engine also consists in the use of a small steam generator 


| heated by the combustion of the gas and the hot exhaust gases 
from the power cylinder, the steam being used in the latter 
for increasing the power of the engine. The engine has 
two cylinders, one in which air is compressed in mixture with 
a determinate quantity of gas, and the other into which the 
mixture passes and is ignited by a constantly maintained 
flame, the air re-expanding from the pressure due to its com- 
pression, and under the influence of the heat of combustion of 
the gas and partial combustion of the air. 

Referring to the illustrations, Fig, 1 is a sectional elevation 





| 


| scale, 


of the engine, and Figs. 2, 3, 4, and 5 are details to enlarged 
Fig. 6 is a perspective view. 
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In Fig. 1, A is the pumping or compression cylinder; B the 
piston working therein; C the connecting rod, connecting it 
direct with the crank shaft G, on which is the fly-wheel H 
and bevel wheels Y, which by means of the shaft X work the 
governors O, connected with which is a sliding cam D sliding 
on a feather in the shaft X, and connected with the governors, 
so as to be drawn upwards when, owing to the increased — 
of the engine, the balls fly apart. The effect of this is to allow 
the runner at the end of the slide valve E to fall on the 





narrower part of the cam D, and thus to open the air yenee 
F and the gas passage K for a shorter time, admitting less gas 
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and air until the pressure falls, and the s of the engine is 
reduced, when the runner of the slide valve E again rides on 
the wider part of the cam D. A spring not shown in the 
drawing gives the return motion to the slide valve E, and 
maintains the runner in contact with the cam D. After 
passing through F and K respectively, the air and gas pass 
into the chamber L, whence they are drawn through the valve 
M into the cylinder A by the down stroke of the piston B. 
By the return stroke of the piston B, the gas and air are com- 

and discharged partly through the pipe R into the 
combustion cylinder, and partly into a receiver Q from which 
the internal constant flame at T is supplied; N is a back- 
pressure valve ; P is a stop valve. When this is screwed down 
the compressed mixture cannot pass into the pipe R, and the 
motion of the engine is arrested; R being a tube through 
which the compressed contents of the air pump A pass to the 
slide valve S, worked by the rod g, and which admits the 
mixture through perforated brass discs and wire gauze at T 
into the interior of the working or combustion cylinder 
W. Asmall pipe Z also proceeds from the receiver Q to the 
interior of the cylinder W, opening at the point indicated by 
a black spot under T; 4 is the piston in the cylinder W, and 
c the rod connecting it with the erank shaft G; dis the outlet 
for the exhausted gases to the side valve e, actuated by the 
connecting rod f, which admits them to an arrangement of 
tubes in the water chamber hi, from which they are afterwards 
led away through the exhaust port indicated intothe centre of 
the tube space. The water in / isin communication with the 
water in the jacket or casing &, surrounding the cylinder W. 
This water is also in communication with a similar casing or 
jacket /, surrounding the cylinder A. The heat of the com- 
Soutien in the cylinder and the heat of the exhausted gases 
generate steam in the chamber 4, which passes by the pipe », 
opened or closed by the stop valve p, and a port V in the slide 
valve S into the passage r, and thus into the cylinder W. The 
water employed is first admitted into the jacket of the com- 
pression cylinder, where it keeps that cylinder sufficiently 
cool, and is at the same slightly heated. m this jacket it 
passes to that of the working cylinder, and gains in tempera- 
ture while it cools the cylinder, andthence passes to the steam 
generator. To start the engine it is first turned a few 
revolutions so as to compress air and gas in the cylinder A, 
some of which passes into the space Q. A small cock in the 
pipe Z is then opened and a plug opposite the spot under T is 
withdrawn and the gas ignited. The plug is then replaced and 
the pipe Z sustains a constant flame in the interior of the 
cylinder W at T through which flame the mixture of gas 
and air compressed in A passes, and in thus passing is ignited. 
The consequent expansion causes the piston ) to make a down 
stroke imparting motion to the crank shaft G, and at the same 
time the piston B of the cylinder A compresses and discharges 
into the pipe R and the receiver Q a fresh supply of gas and 
air. The momentum acquired by the fly-wheel brings the 
piston 4 of the cylinder W back to its mghest position, and 
the above-described action is repeated. 

The only obstacle to the construction of engines of more 
than about 8-horse power is the necessity for working the 
engine by hand for compressing some air and gas preliminary 
to starting. This, however, the makers, Messrs. Louis 
Simon and Son, Nottingham, have removed by providing an 
attachment by which one man is enabled to start the engine. 

We recently saw one of these engines at work in the work- 
shops of the makers, when diagrams from the two cylinders 
were taken, and the brake power of the engine ascertained 
with a simple form of brake. In this engine the working 
cylinder is Sin. diameter, and the stroke l6in. The com- 
cons cylinder is Jin. in diameter, with a stroke of 10in. 

When running on the brake, the number of revolu- 
tions made was 136. The pressures in the working and 
compressing cylinders, as shown by the diagrams taken 
at the time, were respectively 2271 lb. and 15°9 lb. 
per square inch. The latter takes into considera- 
tion the resistance agaiust which the air was drawn 
into the cylinder, as shown at the bottom of the diagram, 
part of which was due to there being at the time rather 
too great a tension on the spring shown at M, Figs. 2 and 3. 
The power indicated by the working cylinder was then 
8 x 8 x 0°7854 x 221 x 136 x 1:33 , 

33,000 6°03-horse power, 


while that indicated as required for compressing the air and 
gaswas /*/ * ° topes 159 x 136 _ 1.67 horse power. 
Deducting this latter from 6°03 we have 4°16 as the net 
indicated horse-power of the engine. On the brake, how- 
ever, the engine gave off nearly 0°08 of a horse- 
ae more than this, which is not easily accounted 
or except on the ground that the «liagrams from the com- 
ression cylinder are misleading, on account of the irregular 
orm of the lower partsof the diagram, showing the inspiration 
of the gas and air. The brake used consisted simply of 
two wood blocks, cut to fit and partly encircle a pulley of 
about 2ft. 3in. on the crank shaft. To the upper block an 
arm was attached, and at a horizontal distance of 2ft. 94in. a 
weight of 591b. was suspended and maintained at a few inches 
above ground by the engine while running at 136 revolutions 
per minute, The diameter of the imaginary brake wheel was 
thus 5°58ft., and the power given off = 
5°58 x x 136 x 59 | 4-23 
33,000 g's 
or 0-08-horse power more than indicated. The brake may have 
been at fault as well as the compression cylinder diagram, and 
the fact that the gas supply was inefficient may have affected 
the result in a small degree. The pressure obtained, however, in 
the working cylinder was not as great as is commonly 
obtained. The diagrams given are two of many taken from 
each cylinder, and are fairly representative of all. 

From the diagrams taken previously to those given above 
it was found that the indicated power was less than the brake 
power by one-fourth horse-power. It was ascertained that 
this was caused by the partial choking of the wire gauge 
with sand or core material not previously completely removed 
in cleaning the cover casting, shownin Figs. 2 and 3. This chok- 
ing caused an apparent increase in the pressure in the compres- 
sion cylinder and a decrease in the working cylinder, and 
hence the anomalous result of the excess of brake over indi- 
cated power. The throttling of the air and gas in its passage 
to the working cylinder, while sufficient to materially alter 
the diagram, did not reduce the brake power in the same 
ratio. After this gauge was cleaned the results above given 
were obtained, the engine working smoothly, and giving no 
trouble from heating of the exhaust valve or other parts. It 
should be noted that the use of steam with the gas and air 
effectually lubricates the working cylinder, the engine evi- 
dently works with very little friction, and the water arrange- 
ments keep both cylinders cool. 








In practice it is found that the mixture of gas and air which 
produces best results is about 1 of gas to 10 of air, and this 
gives for the consumption of gas one-eleventh the capacity of 


aye 
the cylinder, oe aladicas 4 x 186 X 10 
1728 X 11 


minute, or, say, 165 cubic feet per hour, equal to about 
39 cubic feet per brake horse-power, as the maximum quantity 
that can be used. Inasmuch, however, as the cylinder is 
never quite filled, the consumption is considerably less than 
this, and in practice in ordinary working the governor cuts 
off the supply at a somewhat early part of the stroke. The 
result is that the consumption as registered by the gas meter 
is very often as low as from 26 to 22 cubic feet per horse- 
power per hour. The cost of this depends upon the position 
of the town in which the engine is employed. In South 
London, for example, this would cost about one penny per 
horse-power per hour. 





=2°75 cubic feet per 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible the opinions of our 
correspondents. 





IRONWORKERS WAGES. 

Srr,—Will you kindly allow me space in your valuable journal 
for a word or two in pons to ‘‘Pro Rectus,” touching ironworkers’ 
wages? Your correspondent seems to be possessed of a surplus 
stock of philanthropic zeal, and doubtless the world wil 
greatly benefitted by it, if only the world is large enough to con- 
tain it. In this case, however, we have but another illustration 
of the fallibility of the race, for though he begins his letter under 
the impression that he has ‘*‘no desire to lessen the interests of 
anybody,” he continues by insinuating that ironworkers in 
general, and rollers in particular, are overpaid, because, forsooth, 
they receive higher wages than several other trades, engineers, &c. 

It does not clearly appear in whose particular interest he writes, 
for though he professes to do so for the benefit of the world at 
large, yet he certainly has a good deal to say on behalf of “‘ engi- 
neering talent,” but whether‘from cupidity or from other motives 
I do not presume to say; but this I say, that some of his state- 
ments are misleading, and have a tendency to throw the onus of 
blame on the wrong shoulders. 

Notably, he asks, ‘‘ Why should engineering talent go for 
naught, and the bulk of the pecuniary benefit go into the pockets 
of the head roller?” And again, ‘‘On what ground or count is 
there such a difference between ironworkers’ wages and those of 
engineering and other trades?’ On the first point, I apprehend 
that he refers to that particular “talent” usually attached to 
ironworks, and which, not unfrequently is placed at the head 
of them; and on the second, to engineers in general. 

Now, without wishing to disparage engineering talent where it 
exists—and for such there is a much larger scope, and much richer 
prizes held out than any to be found under the roof of an iron- 
work—I may say this, that the experience of ironworkers in con- 
nection with the so-called engineering talent is not very flattering 
to the ‘‘ talent,” nor the “‘talent” very profitable to the master; 
and in general terms I say that three-fourths of the improve- 
ments made in ironworks spring from the minds of the workmen 
and not from that of the éngineer, and very often to their own 
hurt. A roller by a simple suggestion, or by force of character, 
doubles the output of a mill; and what is the result, the rates of 
the workmen are gradually reduced, until they are compelled to 
do double the work for the same weekly wages, while the selling 
price of the iron may not have been reduced 10 per cent. And 
as to the management, I have seen a valuable concern carried on 
successfully by the practical knowledge of an otherwise unedu- 
cated workman, when engineering talent had failed. 

Again, as to the second question, I think the law of supply 
and demand has as much to do with fixing ironworkers’ wages as 
in any otber industrial department, and if the wages are higher 
in the iron trade than in other trades, what prevents those 
who covet the high wages from entering the trade? And 
is not the term “high wages” a relative one, dependent 
upon the value or responsibility of the individual? Byt to 
say that the wages are higher than in other trades is only 
partly true, for there are hundreds of skilled workmen—puddlers, 
mill-furnacemen, and others—in the country who do not earn 
more money for a week’s work than an ordinary engineer, and 
who yet do as much real hard work in one day as usually falls 
to the lot of an engineer in six. 

With respect to rollers, who are particularly aimed at, your 
correspondent seems to be cognisant of individual cases wherein 
the head roller, by virtue of a large output, realises what he calls 
an excessive income, and he soul lead the reader to believe that 
the head roller receives two, three, and even four times as much 
as the foreman engineer, whom he rates at £2 10s. aweek. Now, 
I hold this to be the exception and not the rule, and a closer 
acquaintance with the facts of the case would show “Pro Rectus” 
that the average income of the majority of rollers does not exceed 
that of the foreman engineer. 

But he knows an instance wherein a head roller pockets £10 a 
week, half of which is earned while he is asleep, but where the 
shareholders receive no dividends, and he assumes that the latter 
fact results from the high prices paid for rolling. Let us see 
whether his assumption is the right one. As a means to our end 
I shall make use of a rail mill, and go back a period of twenty 
years or so. I take a period when iron rails were selling at £6 

r ton, and an ordinary mill with a weekly turnout of 300 tons. 
‘or each ton the price paid for rolling was, say, 2s., which price 
represents the united earnings of all hands required at the rolls. 
I first wish to draw attention to the fact that the mill was carried 
on profitably under these conditions, and then draw attention to 
the change in these conditions as in force at present. 

have in my mind such a rail mill as may be seen in Sheffield, 
with a weekly turnout of from 1500 to tons of steel rails, 
the selling price of which we may take as £6 also. The price 
paid for rolling is, say, 6d. per ton, which represents the united 
earnings of all the hands employed at the rolls—not a very large 
sum, certainly, as compared with the selling price, and scarcely 
likely to be the point on which the success or failure of a large 
establishment depends. Simple-minded workmen argue thus: if 
ar: ironworks could be carried on profitably with a small turnout 
and high rates, it should also be carried on profitably with a large 
turnout and a low rate of wages, independent of the fact that 
the roller may pocket £10 a week. But “Pro Rectus” objects 
to one roller having the charge of the mill. Ah, well, he is not 
so sharp a financier as some of those whom he would like to 
teach, and I don’t care to enligkten him. His design of putting 
£1000 a year into the pockets of the shareholders may be accom- 
plished in more — than one, and personal supervision may 
mean more than he intends it to mean. 

To conclude, I have looked at this subject from a workman’s 
standpoint, and from that platform I say that, if limited liability 
iron-making companies do not declare a dividend, or are not able 
to compete with home or foreign makers, they must look for the 
reason in other directions than that pointed out by ‘ Pro 

cti > 


us, CHARLES MARTEL. 
January 8th. 
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CONTINUOUS BRAKES. 

Srr,—Mr, Thomas Maude, in his letter published in your issue 
of December 20th, seems to feel aggrieved that I should have 
endeavoured to enlighten him on the comparative merits of the 
automatic and the vacuum brake. I am glad that I was enabled 
to tell Mr. Maude something new when I told him that the 
Westinghouse brake was now being fitted with an automatic 





peomane reducing valve; I can assure him that such is the case, 
is ignorance of the fact naturally induces one to suppose that he 
has scarcely kept himself so well informed on the subject as he 
claims to have done. The knowledge, however, which he evi- 
dently possesses on the subject only makes his position more 
inexplicable as he does not bring forward any reason for 
his belief that the vacuum brake is the best for practical use, 
He admits that the automatic is quicker in application, 
This is a most important feature, thirty or forty yards 
saved in the distance run between the first perception of danger 
by those in charge of.a train, and the bringing of the train toa 
stand, may make all the difference between safety and destruc- 
tion. He endeavours to depreciate the value of automatic action, 
though he must acknowledge that in case of derailment, and con- 
sequent breaking up of a train, the brake which would automa- 
tically go on would mitigate the evil results of such an accident, 
whilst the brake which—even if it should happen to be on at the 
moment of derailment—would automatically come off if the train 
broke up, would only aggravate the catastrophe. He admits 
that the automatic has been the most successful on the trial 
= and he does not attempt to prove that the vacuum has 
nthe most successful in practical use. He seems to think 
that the vacuum brake can be improved so as to enable it to be 
applied quicker than is possible in its present form. How the 
brake which has as its motive power, at the utmost, a pressure of 
14 1b. to the inch, can be vn gles to enable it to equal in rapidity 
of application a brake which has available a pressure six or seven 
times as great, is a problem which will not be readily solved. 
His inference that because three and a-half times as many loco- 
motives and 1000 more carriages are fitted with the Smith 
vacuum than with the bbacnge ouse automatic, the locomotive 
engineers of the country are of the same opinion as himself, is 
likely to prove misleading, for I think he will find that the 
Clarke aa Webb chain brake is fitted to more vehicles than the 
Smith ; and even Mr. Maude himself will scarcely venture to 
maintain that the chain brake is better than either the vacuum 
or the automatic. Mr. Maude will do more service to the cause 
which he advocates if he can specify any particular property or 
feature in which the Smith vacuum brake is superior to the 
Westinghouse automatic, than in merely asserting his belief that 
it is superior. Oe 
January 14th. 


Sir,—In answering ‘“‘ Veritas” I desire he should bear in mind 
that my previous letter was in answer to one written by Mr. 
Maude, formerly connected with the Great Northern Locomo- 
tive Works, at Doncaster. Mr. Maude undertook to use the large 
number of failures of my brake, reported by the Great Northern 
Company tothe Board of Trade, as an ment in favour of the 
vacuum brake. For a comparison I took the report of the Mid- 
land Company. ‘The failures alluded to are those reported to the 
Board of ‘Trade by the two companies, for the half-year ending 
a, 1878, under the Railway Returns (Continuous Brakes) 
Act, 1878. 

Amongst other things the Act asks for a return “‘of all cases 
in which continuous brakes have, from any cause, failed to act 
when required to be brought into action on any railway worked 
by the railway company.” Under this head only those cases 
where the brakes have failed to do their work when being 
depended upon for stopping a train should be reported. 

f ‘ Veritas” will took over the reports of the various com- 
panies, as published in the return for June 30th, 1878, he will 
notice that some of the companies have reported only such cases 
as coine within the meaning of the question asked by the Board 
of ‘Trade, and that others have reported incidents in working as 
failures. A careful study of these reports will show that several 
of the cases reported as failures are really successes, as the brakes 
actually went on, when some important part of the brake gear 
gave out, without the intervention of anyone, stopping the trains 
and proving the great value of automatic action. 

In similar cases with the vacuum brake, had any pipe broken 
off or coupling become disconnected, there would have been no 
warning of the failure until the time had arrived for the brake 
to be used. The report of such a case would properly come under 
the head of a “failure to act.” 

The Midland Company reported only those cases where the 
brakes apparently failed to act. The Great Northern Company 
reported a number of cases, no report of which was called for by 
the Act. 

Those not fully acquainted with the subject would naturally 
infer, from the Great Northern return, that my brake actually 
failed to go on fifteen times when wanted, whereas not a single 
case of the kind occurred. The great difference in the percentage 
of failures on the two lines is, therefore, wholly owing to the 
manner in which the returns have been made out, and I had in 
my former letter no intention of imputing unfair play. The 
experience gained by the use of m ee during the last few 
years has led to some slight ssodtications, the use of which 
would obviate the difficulties that caused the largest part of the 
reported failures of one kind or another. 

f ‘* Veritas” desires further information I shall be very glad 
to have him call at the office of my company to see the apparatus, 
when any information he may want will be given. 

Westminster, January 15th. GEO, WESTINGHOUSE. 


. 
THE HOURS OF LABOUR. 


Sir,—In your article on this subject, which on the main points 
at issue is thoroughly good and fair towards employers and 
employed, = state that the reason for the dearth of enterprise 
in the world “is a general and profound conviction in the breasts 
of capitalists that no enterprise sd can set on foot will yield 
pert pene | on capital, because the whole of the returns are sure 
to be swallowed up by the claims of labour.” From this state- 
ment, which I think is calculated to do harm, many will dissent. 
Statements of this kind have been often made during periods of 
depression, but in the depressed state of trade they have their 
origin. Such generalisations cannot, however, be fairly made 
upon the view of two orthree years. It is only by looking at the 
results of much longer periods, say twenty or thirty, or even 
fifty years, that any conclusions may be drawn. The workman, 
it is said, demands too large a share of the profits, yet it must be 
admitted that this country has grown immensely rich during the 
past fifty years, and it is only from labour of different kinds that 
these riches have been gained. It may be said that much 
of this is only evidence of the great ability of the few 
able men who direct the application of capital; but even 
this does not apply with reference to the statement quoted 
above. It is not only in this country, but in almost all, 
that the capitalist is unable to invent employment for his 
money. If the promoter could bring fonwenl any scheme offer- 
ing attractions equal to those that have built our railroads, we 
should soon hear little of the claims of labour swallowing up the 
whole of the returns upon any undertaking. It is not the claims 
of labour that render great undertakings profitless, unless you call 

t labour for which promoters and officers of companies and 
works are paid enormous salaries. The broad fact that I would 
urge is that this country has grown rich from the employment of 
its labour, and that thousands of manufacturers are now growing 
rich by its employment. In these cases the demands of labour 
have not swallowed up all the profits, and though it may be said 
that during the few years preceding the past two or three, labour 
was or at fictitious prices, it must be remembered that 
labour, like other commodities, has its market value, which is 
governed by the demand and the supply. BROW. 

London, Jan. 15. 











THE LAWS OF MOTION. 
Sir,—Mr. Last has, I hope, by this time seen that the state- 
ment concerning average velocities made in my last letter was 
only intended to have a limited application, and, this being the 
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case, his comments on that statement pass beside the mark 
instead of hitting it. j 

The second paragraph of his letter ublished in your last 
impression begins with the following words :—‘‘ ‘ X.’s’ statement 
that ‘the conditions are those of collision or impact, and the 
theorem must be dealt with according to the laws of impact,’ is 
clearly false, since in all cases of collision we have equal forces 
acting between the two bodies in opposite directions, but in this 
case, although the tension of the belt is the same on the conical 
pulleys, yet owing to the difference in the diameters of the 

nortions of the pulleys on which the belt acts at any periédy the 
orces acting on the masses of the fly-wheels are very t, 
and since these unequal forces act for equal periods, it is imp le 
for the total momentum to remain unaltered.” 

I am very op that Mr. Last has written these words, because 
they supply the explanation of the erroneous views which he has 
pens 5 and I am quite content to have my statements tried 
by the standard he has thus laid down. In other words, if I can 
show that the transfer of tum is ffected by dia- 
meter of the pear’, then Mr. Last must admit that he has been 
mistaken and that I am right. 

Mr. Last is too good a mathematician to be unaware that 
whether one wheel is at rest to begin with, or moving more 
slowly than the other, is a matter of no mathematical 
ance. It is solely for mechanical convenience, and to get rid of 
an infinitely small pulley, that he suggests a change in the con- 
ditions of his problem. This being so, he will, perhaps, it 
me to adhere to the original problem, as by doing so I shall be 
able to avoid certain complications. It is also evident that a 
belt is by no means necessary to the conditions of the problem ; 
me wheels might be made to take its place, or even a system 
of link work, F cone the energy was transferred from one 
wheel to the other in about half a revolution. Instead of a belt, 
T have in the accompanying diagram substituted an ideal cam, 
but the conditions are not in any way affected thereby. and I 
have taken a cam simply to make the diagram more simple than 
it could be if I introduced a belt and cone pulleys. 

Tet M and M! be the two fiy-wheels, each with a radius ot 
10ft. and a weight of 10 tons. Let M have an angular velocity of 
100ft. per second. Let M1 be at rest. Cis a cam whose length 
is 1ft., or lin., or in. The figures matter nothing—let us 
call it 1ft. for simplicity. D is another cam fixed to the axis of 
M2), and we will suppose that it is 10ft. long. It is obvious that 
the angular velocity of C at any moment can be only 0°1 of that 
of M. Now let C come in contact with D. Then the effort 


ow 





exerted by C upon D will be ten times as great as that exerted by 
M, but this effort will have, if I may use the words, only one- 
tenth of the velocity. But it is obvious that the momentum 
of M measured at C is precisely the same as its momentum 
measured at its periphery. In other words, 10 tons multiplied 
by 100ft. = Mv = 1000, while 10 tons multiplied by 10 = 100 and 
100 x 10 = Cv = 1000. It thus becomes evident that as far as 
the transfer of momentum is concerned, no change is effected by 
altering the diameter of the cone pulley on the axis of M. At 
every instant the effort exerted at the surface of that pulley 
multiplied by its angular velocity will equal the momentum 
of the wheel. What is true of one pulley is true of two, 
thus at every instant of the transference of energy from one to 
the other, the momentum transferred must be the same as phough 
the rims of the fly-wheels were the pulleys. [In practice the 
result would be modified, because C is not at the centre of 
percussion, but Mr. Last will perhaps make allowance for this. ] 

But it will be seen that these conditions cannot obtain save on 
assumption—that is to say, M' cannot in the time available take 
up all the energy which M can part with—I have explained this 
so fully in a previous letter, that I shall not go over the ground 
again—and consequently the principle of elasticity must be intro- 
duced somewhere. If Mr. Last will permit me, I shall revert to 
my jug illustration to — what I mean. Let us suppose that 
a jug contains water, and that a bottle with a narrow neck has 
to be filled from that jug; furthermore, let us su that the 
jug must be emptied in one minute, but that the bottle cannot 

e filled in less than two minutes, then an attempt to transfer the 
water from the jug directly into the bottle will be attended by a 
loss of water spilled and wasted. If, however, we add a funnel, 
we can empty the jug into it. The funnel will hold the water 
which cannot at first get into the bottle, which, however, is ulti- 
mately filled and the funnel emptied. If we use an elastic ro 
to couple Mr, Last’s two fly-wheels the rope will take the place of the 
funnel. M represents the jug and M' the bottle. The one can 
fill at its rate, the other can empty at its rate, and there will be 
no loss of motion—the water which the jus contained. 

I hope that by this time Mr. Last will understand in what his 
mistake consists, and will see that the conditions are, as I have 
said, those of impact. If he does not, then I would ask him 
once more to look at the diagram, and say how, while D is at 
rest, it is possible for C to come into contact with it without 
collision. If C be made very short, then will the effort with 
which it will strike D be very great. If it be made long, then 
will its effort be reduced, but its velocity will be increased. en 
two bodies, one of which is at rest and the other is moving at a 
constant velocity, come into contact, there is impact. If a body 
moving at one velocity n follows up another body moving with some 


velocity = , Still we have impact to deal with when they come 


into contact. Whether belts, cams, teeth, or other devices be 
employed there is no escape from this conclusion, Mr. 
Last must be content to admit that what he has said to be 
‘clearly false” is, after all, manifestly true. And I repeat 
that it is impossible to use a non-¢lastic belt in the way he pro- 
poses, which belt shall neither slip nor break. 

It is remarkable that Mr. Last has failed to see that he would 
much strengthen his argument if he would adduce some recog- 
nised authority on his side. If there be such an authority I 
shall be glad to hear something about him. He will be found to 
have written no English, French, or German text-boo! 

Finally, I assert that I have not confounded Mv with dynamic 
energy. But I maintain that motion and energy are one and the 
same thing ; in other words, that what is known as energy, or the 
capacity for performing work, is ing bu tion, and 
challenge Mr. Last to cite a single example of the manifestation of 
energy unaccompanied by motion, that motion being the precise 
equivalent of the work done. I do not yet despair of getting Mr. 
Last to see things from a int of view, and I can assure him 
that if he does he will fin the theory that energy is nothing but 
another name for motion, the first step in a ladder on which he 
can climb into regions of speculation, which have as yet baffled 
most philosophers. To repeat what I have already said, let the 
truth that energy is motion be once adopted, and it follows that 
no such thing as “potential energy” or ‘‘energy of position ” 
can exist in any save a conventional sense of the word. It also 
follows that gravity is something more than the nondescript 
“attraction,” and, in a word, a clue is afforded to much that is 
now obscure, mysterious, or utterly baffling, xX. 

London, January 13th. 

THE PREVENTION OF FIRES. ‘i 

Srr,—The recent and almost simultaneous destruction by fire 

of Lord Feversham’s mansion, Duncombe Park, near Helmsley, 








[ | instance many other cases bearing 





Yorkshire—one of the splendid examples that remained to us of 
the grandiose architecture of the period of Sir John Vanbrugh— 
with all its treasures of art, and of a large portion of the Central 
Library at Birmingham, rich in literary treasures, as narrated in 
the public papers of to-day, indicate the almost total impotence 
of our established methods for the extinction of fire during 
periods of severe frost, such as that which has just passed. When 
everything is ice-bound so many difficulties concur to prevent 
the prompt application of water, the prompt application of even 
a few gallons of which would often arrest further mischief, that the 
minds of most reflective and well-instructed engineers will naturally 
turn to the consideration of the question, how to make liquid 
water as immediately available for extinction of fire during _ 
longed frost as upon a summer’s day. Now, the means of effect- 
ing this is already before us, having been thought out at the 
commencement of this century by the ingenious Lord Dundonald, 
the specification of whose patent, descriptive of his proposed 
methods for the protection of buildings against fire, contains 
quite a repertory of suggestive information for every engineer 
interested in the subject. In outline, his lordship’s system con- 
sists in maintaining out of reach of frost, and usually in a vaulted 
underground chamber beneath or adjoining the buildings to be 
protected, a strong metallic vessel of considerable capacity, filled 
partly with water and partly with air, condensed to any desirable 
pressure, usually that which will project the liquid jet to a height 
or distance sufficient to command every part of the premises. 
Lord Dundonald’s specification describes and figures in detail 
many ingenious, and amongst them several automatic, con- 
trivances, for conducting the water thus husbanded under pres- 
sure to the various points of the several stories of edifices to be 
protected. I shall not occupy your space by describing any of 
these details, for which your readers can refer to the printed 
specltianeicn now in the Patent-office ; it will be sufficient here to 
observe that had such a magazine of water existed at Duncombe 


Park and the Birmingham Library, with an empty main pipe 
reaching the different 


rp of the pampestive buildings, the open- 
ing of a stop cock would have sufficed to bring a supply of water 
almost instantly to the point of danger, pe with a probability 
reaching almost to certainty, those treasures of literature or of 
art which money cannot replace, might have been preserved to 


Country mansions, their owners absent, left in charge of 
domestics however numerous, ignorant of everything except their 
own common-place routine of t and duties, are at all times a 
ready prey to fire, if once ed; and during a frost, might 
almost as well be left perfectly tenantless. The kward state 
of the mechanical arts and other circumstances, retarded during 
and after his own lifetime, any very extensive applications of 
Dundonald’s plans ; but the improvements of subsequent years 
which have enabled air-tight globular or cylindrical vessels 
capable of withstanding great pressure to be constructed 
with as much facility and at the same expense as a common 
steam boiler, and the perfection given now to all sorts of 
cocks and valves by the makers of hydraulic ap us 
have removed every difficulty—if any such ever existed—to a 
wide-spread adoption in public buildi and private houses, 
especially of the more costly kind, of his admirable system. That 
system, though even still but little known, has not been left 
without proof—and upon a large scale—of its perfect efficacy, and 
facility of construction and management. More than fifty years 
ago nearly all parts of the Bank of Ireland, formerly the Houses 
of Parliament, at Dublin, were thus protected. An unlimited 
supply of water was obtained from a well of small depth within 
the covered buildings of the bank, the water obtained from which 
was forced into a strong iron air v by the power of the same 
steam engine which actuates the bank-note printing machinery. 
The elastic force thus husbanded is available at any moment for 
projecting one or more powerful jets of water upon any we of 
the premises by merely opening a cock, and Fo om the limited 
supply of water thus always ready for action had been expended, 
the power of the engine was intended to come to its aid in lieing 
up that supply. Steam pumps are now made, with boilers so 
constructed as to produce a working pressure of 100 1b. to the 
inch in about ten minutes. One of Dundonald’s vessels, with 
such a pumping engine as an adjunct, becomes, in fact, a limitless 
supply of water at adequate pressure, out of reach of frost, and 
only requiring a single intelligent mechanic to make it available 
instantly and efficaciously, and for an unlimited period. It 
would be more advisable to expend the necessary forethought 
and moderate amount of outlay for the establishment of such a 
system of protection against fire, rather than to lavish large sums 
year Ly year in fire insurances, which are no insurances at all, if, 
as in the two instances here referred to, the property consumed 
be unique and irreplaceable. R. M. 

Léndon, January 13th. 





LEGISLATION ON PATENTS. 

Sir,—I much regret my having been prevented from giving the 
attention I intended to this subject, especially as Mr. Fulton, in 
his letter of November 18th, 1878, so considerately deferred his 
criticism on my remarks to the full statement of my ments. 
And at present I find myself precluded from doing anything more 
than just noticing the important point on which we seem to differ, 
viz., the d to which the objection to’ preliminary examina- 
tion into utility applies also to that into yam, I think there 
is no such clear distinction between the two as Mr. Fulton indi- 
cates, when he refers to one as “only an impression,” and the 
other as ‘‘a matter of fact.” I know of so many—and can con- 
ceive of other—instances in which the point of utility is involved 
in that of novelty, that I am convinced the question of novelt 
would often a very difficult one to determine, even after 
available evidence as to established fact was obtained. 

In illustration of my —- I will refer to the well-knowu 
and often quoted judgment of the Court of Common Pleas in the 
case of Crane v. Price, on which Lord Justice James said—in 


Murray v. Clayton—‘ Neither I, nor so far as I am aware, vm f 
other judge, ever questioned the principles upon whic 


that case was decided, and which are thus laid down in the 
{genet of the Court, delivered by Chief Justice Tindal :— 
‘We are of opinion that if the result produced by such a combina- 
tion is either anew article, or a better article, or a cheaper article 
to the public than that produced before by the old method, such 
combination is an invention or manufacture intended by the 
statute, and may well become the subject of a patent.’” 

In this case, the utility of the result produced by using together 
two things well known in their separate use led to an opinion in 
the mind of the Court that there was here a “‘new manufacture.” 
But in what sense new? Simply as useful in result of production. 
And on what principle did the judgment rest? Not on that of 
fact open to general apprehension, but on judicial reasonin, 
brought to bear on fact and »pinion founded thereon. I coul 

ing out the same view, and strongly 
corroborating the idea that a judicial inference as to novelty is 
often derived in a degree from the opinion the judge is led 
to form of the utility of an invention. 
WitiiaM Srence, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane, Jan 7th. 








H.M.S. Irts.—The steel despatch boat Iris made a trial of her 
engines on Friday in the repairing basin at Portsmouth. It 
seems that she enjoys no immunity from the difficulties which 
attend all attempts to get very high powers out of engines in the 
Navy. The white metal in her bearings has totally failed, 
not by firing, but by squeezing out, notwithstanding all attempts 
to preventit. The brasses have now been filled with a white 
metal alloy which has been manufactured by Mr. Newman, and 
is of the same character as that now and for some months used 
on board the Shah and the Orontes. The engines were driven 
at full speed on Friday, and the metal was found to withstand 
the strains in a satisfactory manner, 


IRON AND STEEL RAIL EXPORTS. 


THE account of the export of iron and steel rails for 1878 shows 
that the total quantity was less than in the previous year, the 
falling off being attributable to the lessened shipments of iron 
rails. The total exports amounted to 360,560 tons, against 
413,305 tons in 1877, the value being £2,533,927 in 1878, and 
£3,096,563 in 1877. The iron rails exported in 1878 amounted to 
110,678 tons, against 177,852 tons in 1877, the declared value 
being, for 1877, £1,160,172, and for 1878, £677,497. The steel 
rails exported amounted to 249,882 tons in 1878, and to 235,453 
tons in 1877, the value declared being, for 1878, £1,856,430, and 
for 1877, £1,936,391, Taking quantities as the best test, the 
following statement shows the comparative quantities exported 
in 1877 and 1878 :— 











Iron Rails. 

. 1877. 1878. 

Tons. Tons 

To Russia .. j2agua .. 4,237 1,313 
To Sweden and Norway 40,670 12,501 
ToGermany .. %.. « 476 1,755 
ToSpain :. .. 6,244 7,779 
Toltaly .. .. 2,647 8,576 
To United States 333 485 
To Brazil .. .. Sng 20,466 6,042 
ToChii .. jmataa.. .. 346 752 
To British North America .. 6,704 4,286 
To British India .. .. .. 21,430 20,867 
To Australia .. .. 48,181 26,099 
To other countries .. 26,118 20,223 
Total .. -. 177,852 110,678 
The exports of steel rails rose during the'year, as follows :— 

Steel Rails. 

1877. 1878. 

Tons. Tons. 

To Russia .. “demiaciics 75,089 . 53,999 
To Sweden and Norway 18,001 9,183 
ToGermany .. .. .- 21,363 . 34,238 
To Ae peibtac | wal ep 12,539 16,914 
To I co inettes ha) Bee id> . AE na ia'e 9,174 
To United States .. .. .. «. + 405... oe 501 
| eS er RMR eter jal 7,834 
EE hn ean cb Be me 521 . 543 
To British North America .. 27,900 .. . 26,742 
To British India .. .. .. 32,549 33,688 
To Australia .. .. 28,072 .. 40,243 
To other countries .. 11,318 .. 17,323 
Total . +. 235,453 249,882 

It is noticeable that the price of rails fell markedly; the 
average declared value of iron rails fell from about £6 10s. per 


ton to £6 per ton; and steel rails fell, on the average, from 
about £8 5s. per ton in 1877 to rather less than £7 10s. per ton, on 


the average, of last year. 








A stone weighing 2cwt. was placed upon the Portadown 

Railway on the 15th inst. The mail train which came 

in collision with it was little damaged. A single five-eight 

= a short time since caused great on the Great 
estern. 


THe latest applications of electricity was the subject dealt 
with at the last meeting of the Manchester Scientific and Mecha- 
nical Society, and Mr. Faulkner described and exhibited some of 
the recent inventions, and pointed out how electricity might be 
further developed for testing iron, measuring heat, and supply- 
ing the motive power for small —, such as sewing 
machines, &c. In the discussion which followed, however, 
considerable doubt was expressed by the members as to electricity 
—at least in the present state of science—attaining anything like 
the results which had been claimed for it by inventors of late, 
nor did they think it could be utilised with economy for 
translating power, although at some future time it might be used 
as a motor for small machi 


Tue AusTRIAN GuNs OF THE Ucnatius Bronze STEEL.— 
A report upon the new Austrian Gin. gun of bronze steel 
has been sent to the Royal Artillery Institution at Woolwich 
by Major J. F. Owen, Royal Artillery, who has for five 
years past been employed in the Royal Gun Factories, Royal 
Arsenal, Woolwich. e states that the field guns manufac- 
tured of the Uchatius metal in 1875 have given such satisfaction 
that the Austrians are now making on the same pattern much 
larger guns with a bore of Gin. diameter. Although a breech- 
loader the 6in. gun fires a charge of nearly 18 1b. of powder with 
a shell weighing 854 1b., and has given velocities of 1476ft. at 
the muzzle, which is equivalent to a very satisfactory performance 

ainst ironclad ships. In accuracy and range the guns have 

so given = vale ; and as to endurance, Major Owen states 
that they have shown themselves as strong as the field guns. 
Notwithstanding considerable erosion of the bore the accuracy of 
fire had not diminished, and the powder chamber has remained 
intact. pe yo the report is favourable to the gun, but Major 
Owen remarks that although the adoption of the new metal by 
the Austrians may have been judicious for the time being on 
economical L grounds, there being a number of old bronze guns on 
hand, and because the manufacture could be speedily carried 
out in their arsenal, he does not suppose that in the long run the 
material will be able to hold its own against steel, in the produc- 
tion and manufacture of which very great progress has lately been 
made, as exemplified at the Paris Exhibition. 


Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The twenty-sixth annual meeting took place on Saturday, 
the 4th inst., at the Cannon-street Hotel, Mr. Joseph Newton, 
C.E., president, in the chair. The eleotion as an honorary member 
of Mr. Etherington, of the New Kent-road, London, and as an 
ordinary member of Mr. Wilshire, of Messrs. Stothert and Pitt’s, 
Bath, constituted the first business after the reading and confir- 
mation of the minutes. The auditors, Messrs. Fielder and 
Anderson, then produced and read the balance-sheet and 
their report upen it. From these documents it appeared, 
—notwithstanding the wide-spread depression of trade 
everywhere rife—that the institution continued to prosper. 
The ordinary fund had increased since June last to the extent of 
£45 6s. 24d., and it now stands at £498 14s. 34d. The super- 
annuation fund, for the partial maintenance of decayed members, 
and upon which there are at present four pensioners, amounts to 
£1917 11s. 7d.; whilst the widow and orphan fund equals £72 8s. 2d. 
The treasurer, in addition to these sums, is holding temporarily 
and for future investment £131 3s. 1d., thus giving a grand total 
of moneys in hand for all purposes amounting to £2619 17s. 14d. 
After some discussion the balance-sheet and report were adopted, 
nem. con., the auditors receiving thanks for the able performance 
of their duties, and the secre —Mr. W. H. Aubrey—praise for 
the exact and clear manner in which all the accounts of the society 
had been kept. The president then proceeded to deliver the annual 
address. This comprised obituary notices of Messrs. John Penn, 
William Smith, G. Bell Galloway, and John Bullough ; a lengthy 
survey of the past year’s work of the association, together with a 
hopeful forecast as to its future destiny; some rather stirring 
remarks on the depression of trade—its causes and cure ; and con- 
cluded with a glance at many of the scientific achievements with 
which the year 1878 had to be credited. Subsequently, Mr. 
Newton was, for the twenty-first time, unanimously re-elected 
president for the year 1879. Mr. Thomas Haughton was chosen 
vice-president, in the room of Mr. Robert Low, of Woolwich 
Arsenal, who resigned that post. Mr. Robert Coates was 
appointed junior auditor, and Messrs. Ronald, Ives, Gray, and 
Pike were elected to serve on the committee. Ata late hour the 
very numerously attended meeting came to an end. It was stated 





that the twenty-sixth anniversary festival would take place about 
arch next. 
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COMPOUND ENGINES OF THE SS. LORD OF THE ISLES. 


MR. ADAM MILLER, LONDON, ENGINEER. 


(For description see page 40 ) 
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GN AGENTS FOR THE SALE OF THE 
saat ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers 

LEIPSIC.—A. TwizTMeyvER, % 

NEW YORK.—Tae Witmer and Rogers News Company, 
81, Beekman-street. 








PUBLISHER'S NOTIOE. 


*,* Next week a Double Number of Tux Encivesr will be pub- 
lished containing the Index to the Forty-sixth Voume. The Index 
includes a Complete Classified List of Applications for and 
Grants of Patents during the past six months. Price 1s, 








TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we tind it necessary to 
“inform correspondents that letters of inqui addressed to the 
public, and intended for insertion in this column, must; in all 
coon, to camempanens by 6 ? je envelope legibly directed by the 
writer to himself, and a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 


pment pee be 

*,* We cannot undertake to return drawings or manuscripts; we 
must r correspondents to copies. 

*,* All letters intended for insertion in THE Encinezr, or 
containing i must be accompanied by the name and 
address 0) » not necessarily for publication, but as a 
proof of good faith, No will taken of 
anonymous commun 


Amicus.—For information on tinning copper pans see letters on pages 281 and 
$17 of volume xliv. of Tuk ENGINEER. : 

Heicuts or WaTeR JETs.—This article in our last impression was printed 
in the “ P d ” of the Institution of Civil Bngineers, vol. 54, and not 


44, as stated. 

J. J. 8. (Ulverston).— We cannot recommend any work on the construction 
and designing of iron foundries, because, 80 far as we are aware, no work 
of the kind is in existence. 

H. L. M.—You can obtain horse nail making machines from Mr. Jabez 
James, 40, Princes-street, Commercial-road, 8.R., or from Mr. F. Yates, 
Unkel-on-the-Rhine, or from Mr. W. Horsfall, Yorkshire Works, New 
Wortley, Leeds. 

W. P. S.—The maximum pressure registered by diagrams taken from the 
Lenoir gas engine never reached 1001b.; commonly it was about 90 lb. at 
the moment of explosion, The diagrams taken with an o dinary indicator 
were necessarily much affected by hanical diti ted with the 
indicator. 

D. anp W.—The Board of Trade returns give but the imports and exports to 
and from the United Kingdom. In the “ Mineral Statistics of the United 
Kingdom,” issued annually from the Mining Record office, will be found 
the coal brought to bank from the collieries of Great Britain and Ireland. 
The quantities in 1877 were as follows :—Bagland, 101,028,052 tons ; 
North Wales, 2,479,580 ; South Wales, 12,634,335; Scotland, 18,320,074 ; 
Ireland, 138,722 ; total, 134,610,763 tons. This information was recently 
published in Tue Encineer. 

C. anp M. E.—The question raised in your letter is too large to be readily 
dealt with. The cost af patents has been keenly discussed, and the 
balance of evidence is in favour of maintaining the present prices, i 
the market would be flooded with worthless which would severely 
hamper progress. In the United States the cost of a valid negotiable patent 
is very much greater than is generally supposed, the stamp duties repre- 
senting but a swall part of the whole sum which has to be paid to lawyers 
and others to settle the specification. If an invention is worth anything it 
is worth the present stamp duties. You will see from this that your letter 
would probably evoke a reply, which would be followed by another and 
another. Ina word, a correspondence would ensue for which we have not 
space at present. Under these circumstances we have no course open to us 
but to leave your letter unpublished, 

Erratum.—For 1898 and 1896 in column one, poge 10, of our impression Jor 
the 3rd inst., lines 35 and 36, read 1888 and 1886. 











SHIPS’ PLATES AND GIRDERS. 
(To the Bditor of The Engineer.) 

Siz,—Will any poll yo 4 subscribers kindly inform me what ship plates 
from }in. to }in., girders, will cost per square yard putting together 
say 9ft. high and 6ft. wide, and what weight the structure will support 
in a — position ? Wt 
Picke' , Jan. 8th. 





BURY AND TOTTINGTON RAILWAY. 
(To the Bditor of The Bngineer.) 
Sir,—In your impression of Saturday last you describe the engi 
of the Bury and Tottington District Railway as Messrs. Owen and 
Elwes. The engineers are Mr. G. Wells Owen, of 7, Westminster- 
chambers, London, and myself. ALFRED Hopkinson. 
Market-street, Bury, Jan. 10th. 








FOG HORNS. 
(To the Editor of The Engineer.) 
Srr,—Will any correspondents kindly say if ow know of any kind of 
fog horn, or other instrument, in w the sound is created by a gas jet 
or other flame enclosed in the tube giving off the sound? I believe most of 
the fog horns in use are worked by steam or compressed air. y infor- 
mation on the — will much oblige Foo, 
Merrion, Co. Dublin, Jan. 14th. 





REPLIES. 
have been sent to F. W. B. (‘‘Street Drinking Tro *~. 
Co. (“ = Oil Presser Plates"), R. C. ("Eme 1 
Dressing Machines "),°E. A. (“ Straightening Co Shafting "). 
Letters lie at our office for VuLcan (‘‘ Strength of Brass Cylinders ”). 
SUBSCRIPTIONS. 
Tue Enorneer can be had, by order, from any newsagent in town or cou 


Re’ 
Millstone 


at the various railway stations ; or it ferred, be supplied dsrect 
from the office, on the following terms (paid in advance) :— 
Half-yearly (including double nu: « co co M0 Ms. Od. 
i FOF. pmo y otaengee he a «» £1 9. Od, mn 
occur, an extra two sixpence per annum 
ne, oe fre for ein area 
for ie Enoineer Volume, price 2s. 
The following Volumes of Tuk Enaineer can be had, 188. each — 
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THE EXPLOSION ON BOARD THE THUNDERER. 
Unt some definite information is received from the 
Thunderer, it will be impossible to say positively to 
what the failure of the 38-ton gun was due. At present 
all is speculation, but a may have a tangible 
basis to work upon, and may even prove indirectly of 
use by drawing attention to probable contingencies. 
There is, however, speculation and speculation, and some 
of the hypotheses which have found their way into print 
to account for the catastrophe, are to the last degree wild. 
To one more reasonable than its fellows we would direct 
nage attention. It is that the gun burst simply because 
the shot was not rammed home. We alluded to this 
theory last week only to condemn it, for while we admit 
that the a. of the shot from the powder on the 
withdrawal of the rammer might induce an accident, 
some other element must be introduced before the’precise 
accident which really occurred could have ensued. If, 
for example, it followed as a consequence of the 
shell not being home, that it received a blow 
from the powder gas which broke it up, and 
ammed it in the gun, then the gun might have 
n torn in two; but the tearing would have been 
the direct consequence of the jamming of the projectile, 
and not of the presence of an air s between the 
powder and the projectile. Our 1 aie, must bear in 
mind that the been pulled in two by a longitu- 
dinal strain, and that this strain must have amounted to 
some hundreds of tons. So long as the projectile was free 
to move forward in the bore of the gun, its motion being 
resisted solely by its own inertia, it mattered nothing 
where it lay in the gun, no longitudinal strain whatever 
could be put on either the steel tube or the outer coils. 
A fowling-piece may be burst by stopping the muzzle 
with snow—an instance of the kind has come under our 
own knowledge—and it is well known that if a rifle bullet 
is not well home on the charge the weapon will kick vio- 
lently. But the fowling-piece bursts at the side; it is 
not torn in two transversely. In the same way, if the 
Thunderer’s gun had split, there would be some force in 
the argum..t that the occurrence was due to the pre- 
sence of an air space between the powder and the shell ; 
but we repeat that it was mechanically impossible that 
the muzzle portion of the gun could be torn off from this 
cause alone, seeing that the powder gases had no point 
@appui on which to act to put a longitudinal strain on 
the gun. Let us assume, however, that the projectile 
jammed in the gun, and the case is at once altered. 
Suppose, for example, that holes were made in the in 
advance of the shot, and that after the gun ey em 
loaded a heavy cotter was driven through these holes. 
It is obvious that one of three things must take place 
when the gun was fired. Either the cotter would be 
sheared, or the gun would be pulled in two transversely 
at or about the cotter holes, or it would be split behind 
the shot ; which of these things would happen would 
depend entirely on what was weakest. If, then, it ap- 
pears that the shot jammed, the accident is at once 
explained, 
ow Sir W. Palliser, writing to the 7'%imes, asserts 
pretty positively that the projectile was fitted with a gas 
check, and moreover that a ring wad was put over the 
nose of the shell. This wad was the very thing to jam 
the shell, as any mechanician will understand in a moment. 
Such wads do very well as long as no gas check is used, 
because the gases rushing past the projectile will blow 
the wad out of the way; but with a gas check there is 
no vinden and the shell may very easily jam. If the 
shell ly was fitted with a gas check, then it must have 
been one of a new issue very recently put on board the 
Thunderer. As an instance of the effect of powder gas 
in removing obstructions, such as the ring wad to which we 
have alluded, we may cite some experiments carried out 
many years ago by, we believe, General Burgoyne. 
Having occasion to conduct certain blasting operations 
where tamping material was scarce, he had some iron 
cones made about 2in. in diameter and 5in. long. In the 
sides of these cones three shallow depressions were made, 
one for the Bickford fuse. he powder being 


wane at the bottom of the hole, the cone was. 


owered down on it, point upwards, and two 
tapered steel rods or “feathers” were put in from 
the top, the points entering two of the depres- 
sions in the sides of the cone. These feathers were 
tapped in tight with a hammer. The theory was that 
the feathers would jam the cone, much as a lewis is 
jammed in a stone ; and some experiments made showed 
that no available force applied to the point of the cone 
would pull it out of the hole. Yet when the powder was 
fired, cone, feathers, and all were blown out with the 
greatest ease, the fact being that the powder gas started 
the feathers as soon as the cone, and no time was allowed 
for jamming. Subsequently, a sand wad was introduced 
between the cone and the powder, and then the stone was 
> and the invention proved useful. The similarity of 
the conditions to those which, according to Sir William 
Palliser, obtained on board the Thunderer, will be at 
once apparent. 

The explosion, instead of raising doubts in the minds 
of men as to the safety of our t guns, is y 
extremely reassuring, as it is certain that the shot must 
have been jammed in some way, for if it had not jammed, 
then the = would not have Ren pulled in two. It is 
evident that the weapon was ex to an enormous 
abnormal strain, and this strain it completely resisted, in 
the sense that it did not split. It thus appears that 


against all splitting strains the 38-ton gon a 
great reserve of strength. As regards longitudinal 


strains, they need never exceed exceedingly moderate 





dimensions, provided a proper system of loading be 
adopted. By substituting gas checks for studs the 





rotation of the shot may be obtained with a minimum of 
effort in the direction of the axis of the and wads 
may be oars to keep a projectile in its place, which 
under no circumstances cause Jamming. It 
may be urged that Sir W. Palliser’s hypothesis is wrong, 
and that neither a gas check nor a ring wad was 
. is remains to be seen; but no matter 
what the evidence yet to be obtained may be, 
it is certain that the shot jammed in some 
way in the bore. If this idea be rejected, then we 
are at once launched on a sea of doubt, and no 
mechanician or artillerist living will be able to explain 
why the gun failed as it did. It is said that instances 
have been known in which the muzzles of brass field 
pieces have dropped off, after the shot had left them, asa 
result of jar or concussion. It remains for those who 
— the jamming hypothesis to adopt this or some 
other transcendental solution; but true philosophy is 
always content with the simplest explanation of an effect, 
ere that explanation be consistent in itself and with 
the effect. 


MASTERS AND MEN. 


Last week we sought to establish two points, First, 
that a readjustment on the side of capital of the 
division of profits between capital and labour is impera- 
tively demanded ; Secondly, that the re of the 
hours of labour is not the best form, taking all things 
into consideration, which such a readjustment can take. 
Here we shall assume these conclusions as granted, and 
goon to inquire what are the changes which it is the 
common interest of masters and men to agree upon, and 
to carry into effect without delay. We say the common 
interest of masters and men, for the fact that masters 
and men have their main interests in common is the very’ 
fundamental principle on which we base our reasonings. 
Nevertheless it is a fact so often lost sight of, or obscured 
by the conflicts of interest which arise on minor points, 
that it may be well to put it in a clear light as follows: 
Take, for example, the case of an engine builder, whose 
trade is to make and sell steam engines. For this manu- 
facture he has first to purchase raw materials, iron, 
steel, brass, and so on; secondly, to use the aid of skilled 
workmen, to whom he pays wages; and, thirdly, to 
expend certain large amounts on what are called “ fixed” 
or “common charges,” such as fuel, gas, freight, yard 
labour, and office expenses. Adding together the 
prices of materials and the common charges, we 
obtain a sum which may be called the “ outside ex- 
penses” of the business; and the difference between 
these outside expenses and the total of the sales con- 
stitutes what we have spoken of as the profits, which 
have to be divided in some proportion or other, 
between the master and the workman. It is of course 
the interest of each party that his own share in the 
division should be as great as possible; but beyond 
and above this, it is the common interest of both parties 
that the total amount so tobe divided should be as great 
as possible. This proposition is surely so clear that it 
needs only to be stated in order to be accepted ; let us 
see whither it will lead us. 

It is obvious that the difference we have spoken of 
between the total outside expenses and the total sales 
—which may be called the “general profits”—may be 
increased in two ways ; either by diminishing the ex- 
penses or by increasing the sales. It follows then that 
to effect either of these objects,must be part of the 
common interest of master and workman. And it will 
be found that in all departments both master and work- 
men have something to do. Take, first, the cost of raw 
materials. The master can reduce this to some extent 
by buying in the cheapest market, at the most favourable 
time, and to the right amount ; the workman can reduce 
it much more by careful avoidance of waste, and by 
making the fullest use of all the material that 
passes through his hands. Next we have the common 
charges, which are partly variable, such as fuel, gas, stores, 
and tools ; partly fixed, such as rent, taxes, insurance, 
repairs, office expenses, and so forth. The master can 
reduce the former class of sograate by good buying, and 
by adopting any devices which lead to economy of con- 
sumption ; the workman by the careful husbanding of all 
stores and tools, and by at once reporting anything that 
he observes to be defective or wanting repair. The 
latter class cannot be directly affected by either party, 
but the burden of their incidence can be lightened by 
attention to the other great source of profits, viz., the 
increase in the sales. On this head the master can, of 
course, do much by pushing his trade, cultivating a con- 
nection, and taking all possible pains to ensure that his 
engines shall be worth their price ; but the workman can 
do kt least as much by taking care that his own workman- 
ship is always of the best, and at the same time by seeing 
that his work is done in the cheapest possible way, 
and in the shortest possible time. This last point is one 
of the utmost importance, for it has a double influence on 
the general profits ; it increases the “ turnover,” or pro- 
portion of sales to capital, and it diminishes the proportion 
of the common charges to the sales, so that more articles 
are sold, and each article is sold at a better profit. This 
is best illustrated by a particular example, for the 
truth of which we can vouch. A well-known manufac- 
turer of donkey pumps employed a considerable number of 
lathes in turning up the brass plungers required for his 
work. He found that these plungers were costing him 
too much money, and on examining the lathes he 
observed that they were all being driven at a speed which 
was very much slower than was needful. Knowing with 
whom he had to deal, he did not insist on the speed 
being altered, but at the next spare time he took out the 
ptm pulleys from each lathe, and replaced them by a 
single pair of ordinary pulleys, so that the tools could 
now be driven at one speed only, which was of coursethe 
highest that he considered safe. The turners remonstrated 


to a man; but the master told them the question was a 
perfectly simple one: there were the tools, and they 
might work them or not, as they pleased; if they had 
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any doubts whether good work could be done at the 
speed, he should be happy to show them himself that it 
could. Eventually the men went back to their work, and 
the next time the master made a calculation he found 
that the turning up of these plungers was costing him 
just half what he had been paying before ; in fact, he 
was getting two plungers turned out where formerly he 

t one. Now, to show the effect of this, let us suppose 

e had formerly turned out two thousand plungers per 
annum, at a cost per plunger of 3s. for labour, and 2s. for 
common charges, or of 5s. for the two combined. Then 
he would be able to tura out four thousand plungers 
instead of two, and each of these at a cost of 
2s. 6d. instead of 5s.; so that he would be able 
to put an additional profit into his own pocket of just 
four thousand half-crowns. This of course supposes him 
to take his whole profit to himself, which, as it was 
earned solely by his own acuteness, he had every right to 
do. But, looking at it from another side, let us suppose 
the workmen to have come of themselves, and offered to 
make the change, provided they were admitted to a share 
in the advantage. Then it is clear that it would have 
been well worth the master’s while to have doubled the 
men’s wages on that particular job, since he would thus 
have had to pay in the year only four thousand additional 
shillings, while he would equally have received his four 
thousand additional half-crowns. We fail to see how it 
would be possible to put ina stronger light the point 
in question, which may be thus stated: It is for the 
common interest of masters and men that all work should 
be done in the cheapest possible way, and especially in 
the shortest possible time. 

We are not afraid to challenge the Council of the 
Society of Amalgamated Engineers, orany other supporters 
of trade union principles, to find a flaw, if they can, in 
the argument as here stated. But if this argument hold, 
it followsthatthe principles of tradesunionism, as held in 
England, must be immediately and largely modified. Far 
from admitting that it is for the workmen's interest to work 
quicklyand cheaply, they have systematically acted on the 
opposite view. They have continually encouraged men to 
“make the job last as long as possible ;” and on the same 
principle have always opposed piecework, because pro- 
duction is thereby increased. No manufacturer need be 
told that they were unionists who preferred running 
their lathes at half the proper speed ; and the strike at 
Erith is a sufficiently recent and flagrant instance of 
opposition to piece work. It will be observed, however, 
that in bringing this charge against trades unionists we 
were careful to add the qualification “in England,” for, 
unfortunately for Englishmen, the same does not hold 
good in at least one other country. The sharper and 
better educated artisans of the United States have long 
had the wit to see that whatever tends to turn work out 
faster is for their own good as well as their masters’. On 
this head we may refer to an excellent article on “England 
and America as Manufacturing Competitors” in the Con- 
temporary Review for October last. Speaking of the 
textile industry of the States, the author says: “The 
American operative possesses more individuality and 
more independence than is to be found amongst our- 
selves. He works longer hours, and does not hesitate to 
take the fullest advantage he can of the aid which self- 
acting machinery gives him. It was stated as one of the 
grievances of the Lancashire workpeople that in Burnley 
weavers were required to attend to, or to ‘tent,’ six 
plain calico looms instead of four. Why, in Fall River 
City, I found it not an uncommon thing for a weaver to 
tent twelve such looms, while the tenting of six or eight 
by one weaver was as common a practice as the tenting 
of four in this country.” The same holds good of other 
trades. Thus a fitter will not only attend to a machine, 
but will work at a vice beside it at the same time ; or 
he will undertake the care of two or three machines at 
once. These are things which no master would even 
think it worth while to suggest to a Union workman in 
England. Now, those who have studied the question of 
foreign competition are aware that it is America which is 
our one formidable rival. She has already absorbed 
almost the whole of her own internal trade, and she is 
striving hard to supplant us in various other markets. 
This she can only hope to do by excelling us in the 

uickness, and consequent cheapness, of production. 

{asters and men are alike convinced of this, and if 
“Union” principles are still to prevail in England, those 
masters and men will probably win before long the suc- 
cess they will have merited. 

Our readers will have perceived ere this the issue to 
which our remarks are tending. Infinitely beyond the 
advantage to be derived from any temporary lengthen- 
ing of the hours of labour would be the gain accruing 
from a permanent recognition of the principle that all 
work should be done in the quickest and cheapest 
manner. It is not enough that all restrictions on piece- 
work, or other regulations antagonistic to this principle, 
should be expunged from the rules of trades unions. 
Every such act as that of the turners, who wilfully 
ran their lathes at half the proper speed, should be a 
recognised Union offence, to be resisted by Union 
penalties. A master who found his workmen thus mis- 
conducting themselves should be able to report the fact 
at once to the Union, with the certainty of redress, as 
even now the coal masters of the North report various 
offences against the proper regulations of coal working. 
On this it is the best interest of the masters to insist ; 
and this it is no less the best interest of the workman to 
concede. But we would not argue the point on 
the low ground of interest only. To us it is clear 
as the light of heaven that the man who spends ten 
hours over what he could well finish in nine robs his 
employer of the wages and common charges pertaining 
to that extra hour, as much as if he spent it in utter idle- 
ness; and that any association which, directly or 
indirectly, encourages him in such a practice makes itself 
an accomplice in the robbery. We feel sure, there- 
fore, that if the masters put forward this demand, 
firmly and clearly, at the present juncture, they will have 





the support of all who love fair play and justice, as well 
as of af vho are interested in the commercial welfare of 
England. If the men resist they will be wilfully engag- 
ing in an unrighteous struggle, in which they will have 
no supporters, and of which the issue cannot be doubtful. 
If they yield, they will inaugurate a new era in the 
industrial history of the country. It may be that pros- 
perity will not return in a moment, and that some 
temporary concession in the rate of wages may yet be 
necessary, or far better, some defined settlement of that 
rate for two or three years in advance. But confidence 
will be restored once more, and the spirit of enterprise 
will awake from its slumber. We shali soon cease 
to hear of foreign competition ; wages will soon rise 
to their normal level and beyond it; while English 
capital and English labour will advance side by side to 
conquests greater than even the past can show. To 
sum up the whole in a few words: Let master and 
man once feel that they are not antagonists pulling 
against each other, but partners in one firm, whose 
common object is to do the greatest amount of work in 
the cheapest possible manner ; and when they have thus 
secured by this means the fullest measure of general 
profits, they may safely be left to themselves to settle the 
_ in which those profits shall be divided between 
them. 


POSSIBILITIES IN GAS LIGHTING, 


Certain of the London gas companies—apparently 
acting on the advice which we gave them in a recent 
impression of this journal—are taking active steps to 
show that gas lighting is capable of great things. The 
introduction of the electric light has sufficed to prove 
that the world only puts up with gas because it 
can get nothing better ; and that all the convenience of 
gas will not compensate for a manifest inferiority in 
illuminating power. Public authorities, manufacturers, 
and even shopkeepers, are quite prepared, it would seem, 
to incur all the trouble and expense of establishing an 
electric light plant, if only the result be satisfactory ; and 
there is no room to doubt that electric lighting would 
have made much more progress than it has hitherto done 
had the results obtained for a considerable outlay been 
uniformly satisfactory. The time may not be far distant 
when all difficulties will be overcome, and we shall find 
in electricity a certain, steady, and powerful source of 
light, and it will then be adopted, even though a 
little more has to be paid for it than for gas, unless 
it can be shown that gas will do as much, or nearly as 
much, for us as electricity. To urge that the electric 
light can never be adopted because it will cost too much, 
is futile. When London was lighted by oil lamps the 
cost of these lamps was, perhaps, not one-hundredth of that 
now paid for gas. But the additional cost of gas in no way 
retarded its adoption and the putting out of the oil 
lamps. Gas companies are in many respects wiser than 
the public, and as we have said they seem to be deter- 
mined that before electricity shuts up the gas works 
there shall be a fight for supremacy. As a matter of 
fact, the sum*paid for the impossible in gas lighting has 
not been nearly reached ; and if the companies will but 
work properly in the right direction, electricity may find 
it a difficult task to oust its predecessor. 

The most recent improvement in street gas lighting 
has been effected by Mr. C. Woodall, who has re-lighted, 
if we may use the word, the piece of roadway between the 
foot of Waterloo Bridge and the South-Western Railway 
Terminus. The distance is about 500 yards. Very full 
descriptions of the arrangements have been published in 
all the London daily papers ; and as the subject requires 
little technical knowledge on the part of those who have 
written about it, the descriptions in question are so full 
and accurate that we need say very little on the sub- 


ject. Mr. Woodall is the engineer to the Phenix Gas 
Company. The extra light afforded is paid for by the 


company. To give the public an opportunity of com- 
paring the electric light with what can be effected with 

s, twenty-two ordinary street lamps previously used 

ave been replaced by forty-eight others of a new design, 
each giving the light of fifteen candles against twelve 
— before. Reflectors are added to throw down that 
ight which is now wasted upwards by ordinary street 
lamps. At the York-road crossing are two refuges which 
have been fitted with lamps on the excellent triplex 
system, recently introduced by Mr. Suge, one of which 
gives the light of 130 and the other the light of 200 
candles ; besides these certain 50-candle argand burners 
have been added. We advise such of our readers as can 
manage it to go and judge for themselves of the effect 
produced. As to the expense, Mr. Woodall's figures are to 
the effect that the cost of gas for 4200 hours per annum, 
at 3s. 4d. per 1000ft. will £334 per annum. To this 
must be added interest on £120, the cost of the lamps ; 
and cleaning, lighting, and repairing, 15s. per lamp. The 
total amounts to £378 per annum. In other words, 500 
yards of roadway can bs thoroughly lighted for 1s. 7d. 

r hour, as against 5}d., the cost under the old system. 

ut by reducing the brilliancy of the illumination after 
midnight a saving can be effected which will bring the 
cost of the improved system to about 1s. 3d. per hour, or, 
say, three times that of the old plan. It remains to be 
seen if it is possible thoroughly to light 500 yards of 
roadway by electricity for 1s. 3d. per hour. 

It will be seen that all the exertions hitherto made by 
gas companies and inventors, have naturally enoug 
tended to the direct use of gas for lighting purposes. 
But there is reason to think that much more can be done 
with it by utilising its heating power, to secure a first 
class artificial light. A gas possessing great heating 
though bad lighting power, may be made for much less 
than a good ‘ilemtheting gas; and the advantage which 

companies would gain, could such a gas be substi- 
tuted for that in ordinary use, are very obvious. But it 
is unnecessary to go into this we ofthe question. Dealing 
with gas as we have it, we believe it may be shown that 


it is possible, by adopting “i, simple eer ony % 
only seco! a 


produce a light which will 





electricity. Much more has been done in this direction 
than is generally known by gentlemen whose names do 
not come very prominently before the public, while the 
are nevertheless working hard to obtain a first-class arti- 
ficial light. We allude to the makers of magic lanterns, 
Most persons regard magic lanterns as toys, and so they 
were until within the last few years. Of late the magic 
lantern, under various more or less high sounding 
nathes, has come into fashion ; and in its best forms it is 
a beautiful optical machine—we cannot call it an instru- 
ment—engaging in its construction and development some 
very able minds. Now one of the first essentials to a 
first-class lantern is a good light, and endless experi- 
ments have been carried out to obtain this. The lime 
light, in which an oxyhydrogen blowpipe is uséd to 
heat a little lime cylinder, is of course the best of all, 
But although oxygen gas can be ‘had retail for 8d. per 
cubic foot, and four cubie feet will suffice for two hours, 
the cost and inconvenience of the requisite apparatus 
have stood in the way, and prevented the general use of 
the oxyhydrogen light. Next comes the light produced 
by using ordinary coal gas instead of hydrogen, the 
oxygen bela supplied in copper bottles, each holding 
about 8 cubic feet. This light is used to a considerable 
extent, but it has not proved quite satisfactory, and 
attempts have been made, and with success, to dispense 
with hydrogen and oxygen, and use coal gas andair. In 
Germany a lamp has been produced working in this way, 
which has since been improved by Mr. Woodbury, and is 
known as the pyro-hydrogen lamp. The principle on 
which it acts will be understood presently. 

When any substance is burned with the proper quantity 
of air, it will theoretically develope a temperature normal 
to its constituents. Thus, carbon burned with 12]b. of 
air per pound developes a temperature of 4640 deg. Fah. 
Hydrogen gas burned to water with oxygen gives a still 
higher temperature. In practice nothing like this can 
be ottained on a large scale, principally because the 
nitrogen of the air carries off much heat, and heat is also 
wasted by conduction and dissociation. Faraday, 
however, maintained that by using proper precau- 
tions the full temperature proper to the material con- 
sumed would be found to exist somewhere in its 
flame at one time, no matter how it might be dissi- 
pated subsequently ; and he actually proved the truth 
of this statement by fusing a very fine platinum 
wire in the flame of a common candle. By substituting 
oxygen for air we get rid of all the loss caused by’the 
presence of nitrogen; and we also produce a greater 
quantity of heat in a given time by promoting the rate of 
combustion, and so Jess heat is carried off in a given period 
by conduction. There is another way, however, in which 
we can neutralise the cooling effects of nitrogen and 
hurry combustion. This consists in burning a mix- 
ture of common air and coal gas, the air being 
previously heated to a high temperature, and supplied 
under pressure. The pyro-hydrogen lamp consists of a 
stand carrying a small disc of lime. On to the surface 
of this lime is forced a jet of mingled air and coal gas, 
previously heated to a high temperature by being passed 
through a coil submitted to the action of a powerful 
Bunsen burner at the top of the stand. The resulting 
light is stated by Mr. Chadwick, in his excellent 
Manual of the Magic Lantern, to be, although not 
equal to the oxy-hydrogen light, “superior for some 
optical purposes to any oil light with which he is 
acquainted ;” and this is high testimony in its favour, for 
first rate “ lanternists” are of all men the most exacting 
as regards artificial light. So much being premised, it is 
not difficult to see how a large hall mght be lighted. 
Let us take, for example, the Leeds Town-hall. The 
wind is supplied to the great organ in the hall by seven 
water-pressure blowers. ‘These are worked by the 
yressure in the town mains, and such a blower could 
be readily adapted to supply a sufficient quantity of 
air at a uniform pressure of, say, 3lb. on the square 
inch. This air could be led in a suitable tube to a 
small furnace containing a coil of piping. In passing 
through this pipe the air might be raised to a temperature 
of 1000 det. to 1200 deg. Thence it would be led 
through pipes suitably cased in non-conductors, to a 
series of modified pyro-hydrogen lamps, placed in suit- 
able positions. The cost of producing the resulting 
light should, it will be seen, be comparatively moderate. 
Of what the pyro-hydrogen lamp is capable it is impos- 
sible to say without further experiments than have yet 
been made ; but it would appear that it can be adopted 
to the illumination of large public buildings, and possibly 
of streets, and even private houses, Atany place within 
the metropolis it should be possible to obtain a moderate 
quantity of air under pressure, which is the first thing 
needed. There are various ways in which this air may 
be heated ; and given hot air under pressure, and coal 
gas, it would seem that any required temperature may 
be obtained, and with heat enough comes the lime-light 
—the true rival of the electric light. It may be worth 
while to add that experiments which have been going on 
for some months in Staffordshire go to show that large 
volumes of super-oxygenated air may be obtained for a 
very small cost, and if this be true then the work of the 
gas companies would be much facilitated. 





THE SOUTH STAFFORDSHIRE IRON TRADE IN 1878. 


A review of the South Staffordshire iron trade during the 
past year does not show so much that the trade has materially 
fallen away as that it has not increased: This being the real 
form which the dulness of trade in otber districts has taken, 
Staffordshire may be said to have suffered in the same way 
and in a degree similar to other districts. Finished iron has 
sold slowly both in export and home trades, the latter being 

rhaps rather the better. Altogether the trade of the year 
| a8 been much better for the makers of the best iron than 
to those who produce the inferior sorts. Sheet and plate 
irons on the whole afforded the most employment, or the 
most steady employment, though even this trade fell off 
during the last two months of the year. Australia, South 
America, and India, have been the most valuable export 
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markets, a great quantity of galvanised sheets having been 
shipped to those countries. The Australian demand, however, 
has fallen off considerably. Bars of well-known brands 
have been turned out in large quantities, but there has been 
no increase in the sales. Best Staffordshire fell 20s, per 
ton during the year. At the January quarterly meeting at 
Wolverhampton the declared rates were upon a basis of 
£8 10s. per ton for marked bars, and 12s. 6d. per ton extra as 
usual for the Round Oak brand of Lord Dudley’s works. 
The general quotation for hoops was £7 to £8; for sheets, 
singles, £8 to £8 15s.: and for ship and girder plates, £8 5s. 
to £9. Unmarked bars ranging from £6 10s. to £6 5s. Karly 
in the year ironworkers’ wages were reduced 74 per 
cent., and the market was said to be weakened. 
At the July gatherings the ‘‘list” houses, though by no 
means unanimously, declared the prices of iron unaltered. 
Sheets were quoted at from £9 to £10; for boiler plates the 
quotations were £10 to £10 10s., though much iron was 
offered at from £1 to £2 under these figures, and good 
ordinary sheets were freely offered at £8 and less. Before 
the next quarterly meeting, namely, on September 12th, in 
Birmingham, the “list” firms dropped iron £1 a ton, and 
peer bars, which, since the close of August, 1877, had 
been £8 10s., became £7 10s. per ton. In taking this 
course the trade was not uninfluenced by the reduc- 
tion of £1 in bars and £2 in plates, which at the 
opening of — had been declared by the Lowmoor 
Company and the other important Yorkshire firms. When 
the year commenced, some forty-two furnaces out of a total of 
147 erected, were in operation ; by Christmas last this number 
was reduced to thirty-six. The amount of business done in 
native pig iron during 1878 was small, and it was kept at a 
low ebb by the importations from South Yorkshire, from Lan- 
cashire, from Cleveland, and from other districts nearer at 
hand, as Northampton and North Derbyshire. Prices of pigs 
remained aautadier rar and for high-class pigs the 
open market quotation is the same as was fixed eighteen 
months ago. Shropshire and Staffordshire all-mine cold-blast 
igs are officially priced at £5 a ton, and hot-blast sorts £4 a ton. 

he prices of part-mine qualities have been very various, and 
have depended upon the proportion of “mine” used. 
£2 7s. Gl. to £2 12s. was the Spring Vale quotation in 
January, and £2 2s. 6d. isnow the open market price. Agents 
of the good hematite houses quoted at the April quarterly 
meetings £3 10s. as their price, short weight, but during the past 
six months £3 7s. 6d, down to £3 5s. has been their official price. 
Native cinder iron early in the year was abundant at 45s,, but 
it has gradually fallen, until now 40s. and 42s., and in some 
instances even slightly below 40s. is the price. Altgether the 
»ig iron trade has been nearly profitless, notwithstanding that 
blast furnacemen’s wages are lower than a yearago. With the 
close of the year pig iron No. 1 was quoted at £2 17s. 6d. to 
£3 2s. 6d., but second quality was obtained at £2.a ton. Coal 
for manufacturing purposes was sold at 8s. 4d., and occasion- 
ally under that price. 


THE ST. GOTHARD TUNNEL. 

Tr has been held that the workings in the Nevada Silver 
Mines are the hottest in the world; nor is this remarkable, 
seeing that the said workings are driven in what may 
be termed the crust of an active volcano. If the stories 
which reach us from the St. Gothard Tunnel be true, 
the heat in the heading must be even greater than 
that in the silver mines. The total length now bored is 
13,500 yards from both ends. The workmen we are told are 
submitted to such a temperature that ‘‘ they can wear no 
clothes whatever. They return to the mouth of the tunnel 
streaming with perspiration, their faces are yellow and ghastly, 
they cannot bear the light of the sun, they walk with bent 
shoulders, and stagger as if carrying burdens too heav 
for their strength.” “This seems to denote phenomena whic 
deserve attention.» In the Nevada mines the temperature 
is high for very good reasons. In deep mines it is high 
because the nearer we approach the centre of the earth the 
hotter things get, for reasons not too well explained. But in 
the St. Gothard Tunnel there is no approach to the centre 
of the earth, and the constant escape of cold air from the per- 
forators ought to make the place chilly, rather than the 
reverse, Can it be that a voleano may be tapped before the 
tunnel is finished ? Speaking seriously, there would appear to 
be some very great defect in the ventilating arrangements, in 
consequence of which the lights used exalt the temperature. 
If it can be shown that the heat is as great as it is said to be, 
the matter should be investigated by some competent 
authority, as the results of such an investigation may throw 
light on certain questions now very obscure. 








LITERATURE. 


The Magic Lantern Manual. By W. J. Cuapwick. London: 
Frederick Warne and Co, 1878. 
From the days of their childhood most people have been 
more or less familiar with the magic lantern. Everyone 
knows, or is supposed to know, what a magic lantern is. 
We fancy, however, that the knowledge really possessed 
on the subject outside a small circle is very meagre and 
inaccurate. It bearsas much relation to the truth as the 
child’s toy lantern, with its little oil lamp and 2ft. disc 
does to the splendid pieces of optical mechanism, with 
their compound condensers and achromatic lenses, show- 
ing brilliant discs 20ft. in diameter, which can be had by 
those who can afford to purchase them. Within the last 
few years much attention has been turned to magic 
lantern work, and the effects produced when really first- 
class pictures are managed by competent operators work- 
ing with th*ee perfect lanterns are at once so admirable 
and so well appreciated by most audiences that we are 
not surprised to find the magic lantern taking its proper 
place in science. 
_ Mr. Chadwick in the little book before us supplies an 
immense amount of information concerning the construc- 
tion and mannipulation of magic lanterns, Any one unfa- 
miliar with the subject, and taking this book up for the 
first time, will, if he reads with attention, find that a new 
field of scientific research has been opened to him. The 
optician, the mechanist, the chemist, and the photo- 
— have all been called in to lend a hand in pro- 
ucing the modern magic lantern, its light-producing 
apparatus, and its pictures. Mr. Chadwick has done 
Work very thoroughly; and his method of pro- 
dancing oxygen gas is well worth the attention 
of the emist, It is much superior in every 
way to the old chlorate of potash and mercury bottle 





system. On the relative merits of different lights 
he speaks learnedly. It does not appear that the electric 
r, has yet been used for lantern purposes. Mr. 
Chadwick has sv much to say about light, and he says it 
so well, that we are sorry to find fault with him on one 
point. He makes no allusion whatever to the form of 
the reflectors used to throw the light through the con- 
denser. Asa rule, to which in our experience we never 
met with a siugle exception, the reflectors in magic 
lanterns of all kinds are simply each one a disgrace to 
the optician who made it. It is well enough known that 
reflectors must be made with some care, or they are next 
to useless, but the curved silvered-copper plates made 
to do duty as reflectors are never workal to any particular 
curve, and about 30 per cent. of the light which gentle- 
men like Mr. Chadwick rack their brains to obtain is 
wasted. It is in this direction more than any other that 
improvement is now wanted in the construction of 
lanterns. 

We shall not attempt to follow Mr. Chadwick through 
his book ; the price is so trifling that any one interested 
in the subject can obtain it for himself, and even those who 
are not now interested init may do well to read it, because 
they will find that there are worse ways of occupying 
leisure moments than in making or improving lanterns. 
But before we conclude we wish to throw out a sugges- 
tion which may be worth something. Not a few authors 
of papers to be read before scientific societies find mnch 
difficulty in preparing suitable wall diagrams. They 
have small drawings in almost all cases. Now, with the 
aid of the photographer these could easily be transferred 
to glass slides at a small cost, and a magic lantern would 
subsequently reproduce thein on the screen of a lecture 
theatre to a very large size. In some cases the peculiarity 
of a piece of machinery could be rendered intelligible by 
a very few words if only certain parts could be ~ stad in 
motion. This is quite easily done with the aid of a magic 
lantern. For example, a compound slide valve could be 
shown about 10ft. long, and might be made to go through 
all its motions for an audience. For the lecture room 
the adaptability of the magic lantern is marvellous, and 
it is yet more marvellous that this truth has not been 
recognised. When Mr. Chadwick brings out the next 
edition of his little book we hope to see something said 
on the subject to which we have just referred. 


Dangers to Health ; a Pictorial Guide to Domestic Sanitary 
Defects, By T. Pripern Teate, M.A. London: J, and J. 
Churchill; Leeds : Charles Goodall. 1878. 

Ir is difficult to over-estimate the merits of this modest 

little work, which is specially adapted for the use of 

those who, like physicians, know very little about prac- 
tical building or plumbing. Mr. Teale is surgeon to the 
general infirmary at Leeds, and in his ow. practice he 
has met with much disease caused by imperfect sanitary 
arrangements. The same statement holds good of many 
other medical men, and, combining their experience with 
his own, he has produced this we 

The work contains fifty-five well-executed lithographs, 
by Mr. Foster, an artist, and Mr. Burton, a lithographer. 

These plates are partially coloured. Each is intended to 

illustrate some defect in sanitary construction or its 

remedy. ‘The first plate, for instance shows a dwelling- 
house with every possible defect, such as closet in the 
centre of the house ; kitchen sink pipe untrapped, and 
passing directly into the soil pipe ; all the drains leaking 
under the floors, and so on. Plate 2 shows all these 
defects remedied. It is difficult to imagine a faulty 
system of construction which is not here illustrated. To 
take half-a dozen at random, we may mention—Plate 6, 
scullery sink discharging into grate, and untrapped 
sewer; Plate 10, lavatory with overflow joining waste 
pipe below trap; 12, lavatory in bedroom trapped, but 
discharging into soil pipe; 20, disused traps—evapora- 
tion ; 22, fall pipe and ventilating pipe opening below 
bedroom window ; 40, drain running ap-hill All these 
defects have actually come under the notice of the 
author or of some of his friends. The plates are each 
accompanied by a little letter-press on the opposite page 
giving an explanation of what it isintended to on jand in 
many cases a statementof the nature of the disease brought 
about by the defect. This letter-press contains much that 
is worth notice; but the essence of the work lies in the 
plates, which are well calculated to enable every one to 
understand how traps and drains should be constructed. 

Were it not for the excellence of the authority by which 

we are assured that such things really are, we would feel 

disposed to doubt that any builder could be sufficiently 
criminal to construct houses with some of the defects 
illustrated by Dr. Teale, 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL 
January 14th and 15th. 
Re Fryer’s Patent. 

Tuts was the hearing of the petition of the patentee and his 
co-owners for an extension of the term granted by letters patent, 
dated 14th February, 1865, No. 418, in respect of certain 
improvements in the evaporation and concentration of sugar. 
Prior to the date of the patent four systems of evaporating sugar 
were in use, viz., boiling in open pans by fire, boiling in similar 
pans by steam, evaporating in low temperature pans, and, lastly, 
the use of vacuum pans. Fryer’s machine has been described as 
consisting of three principal parts—a tray, a cylinder, and drum. 
The tray is placed as close as possible to the sugar mill, and 
receives the juice direct from the rollers. It is set on a gentle 
slope, so that the juice flows in a continuous stream yin. deep, 
directed from side to side by ribs cast on. The whole length of 
the passage in the machine itself is 140 yards. On leaving the 
tray the syrup passes to the cylinder of copper, 20ft. long and 
3ft. Gin, diameter, making about six revolutions per minute. The 
outside of this is heated y the waste heat from a furnace under 
the tray. From this cylinder the sugar passes on to a drum 
heated by steam internally. 


Very shortly after the date of the patent it was found 


impossible to perfect and push the invention except by 
acquiring an actual sugar property and putting the improve- 











ments into work under the control of the owners of the 
patent. Accordingly an estate was obtained in Antigua, 
and those inter in the process were invited to inspect its 
operation. The French Government, among other visitors, sent 
a ship of war with a commission of inquiry, which resulted in the 
adoption of the process in Martinique. The estate was found to be 
unprofitable, and with the view to improve matters the under- 
taking was extended with the assistance of a limited company. 
This also was not successful, and the estate became unsaleable, 
except as a loss. The — was tested by Messrs. Fryer, 
Benson, and Foster, and the sole manufacturers of the plant were 
Messrs. Manlove and Alliott, of Nottingham. The patentees 
had made profits, but after allowing for their share of the loss, 
consequent upon the depreciation of the estate from various 
causes, it was urged by them that they had been insufficiently 
remunerated. 

Mr. Astron, Q.C., and Mr. Macrory appeared for the peti- 
tioners ; Mr. Gorst, Q.C., Mr. C. Bowen, and Mr. Mackenzie 
for the Attorney-General. The ag was otherwise 
nnop . It was submitted, on behalf of the v imery a 
General, that the loss on the Antigua undertaking could not 
taken into account, without enlarging the view which the Council 
usually took of : or r ble expenditure by patentees, 
and their Lordships—Sir M, Suan, Sir J. Couviux, Sir B: 
Peacock, and Sir R, CoLtrer—took that view, and while bearing 
testimony to the value of the invention, declined to advise her 
Majesty to accede to the application. 


SUPREME COURT OF JUDICATURE.—January 11th. 
COURT OF APPEAL. 
Hinary Sirrtines, 


(Sittings at Lincoln’s Inn, before Lorps Justices JAMES and 
AGGALLAY.) 
FLower v. LLoyp. 

JUDGMENT was given in this case, which was argued in the 
course of last sittings at some length on appeal by the defendants 
from a judgment of Vice-Chancellor Bacon, delivered on the 20th 
of February, 1878. The litigation, which has been of an un- 
usually protracted and complicated character, even for a case 
involving patent rights, was commenced in 1876 by an action to 
restrain the infringement of certain letters patent vested in the 
plaintiffs for’ the manufacture of decora’ and printed tin or 
metal plates. In the course of the action an order was made 
for the inspection by two skilled witnesses of the defendants’ 
process, for the purpose of obtaining full information and 
evidence of the mode by which printed and decorated tin and 
metal plates were manufactured by the defendants. On the 17th 
of March, 1877, Vice-Chancellor Bacon gave judgment in favour 
of the plaintiffs and an injunction restraining the defendants from 
any further infringement. .Upon appeal that judgment was 
reversed in May, 1877. In July, 1877, after the judgment of the 
Court of Appeal, the plaintiffs discovered, as they alleged, that 
such judgment was obtained by the fraudulent conduct of the 
defendants in removing and withholding from the experts 
—- to conduct the inspection some of their printing 
lithographic stones, and generally in preventing the inspectors 
from ascertaining the whole of the process practised by the 
defendants. Upon making such alleged discovery the 
plaintiffs applied to the Court of Appeal for a rehearing 
of the action. The Court of Appeal decided that, as 
constituted under the Judicature Acts, they had no jurisdiction 
to grant a re-hearing, but that the relief to which they would be 
entitled, if the alleged fraud were proved, must be sought in the 
Court of First Instance, in which their original action was com- 
menced. The plaintiffs thereupon commenced a new action in 
Vice-Chancellor Bacon’s Court, fur the purpose of setting aside, 
as obtained by the fraud of the defendants, the judgment obtained 
in the former action. After a protracted trial, Vice-Chancellor 
Bacon, on the 20th of February, 1878, gave judgment in favour 
of the plaintiffs, declaring, in effect, that the decision in favour 
of the defendants was obtained by fraud, and was, therefore, 
defective, and that all proceedings to enforce the same must be 
stayed. From this judgment the defendants had appealed. 

Sir H. Jackson, Q.C., Mr. Marriott, Q.C., Mr. SEELEY, and 
Mr. De Castro appeared in vaect of the appeal; Mr. Kay, 
Q.C., Mr. Aston, Q.C., and Mr. Macrory fer the plaintiffs, the 
respondents. 

Lord Justice BAGGALLAY now gave judgment, and after an 
elaborate investigation of the facts, evidence, and arguments 
stated, as the conclusion arrived at by the Court, that the 
defendants had not been guilty of any fraud or concealment ; 
that the process, as shown to the experts who had inspected their 
works, was the process ordinarily used by them, and that they 
had never used any other process; that in removing certain of the 
stones from inspection they had done so simply for the purpose 
of keeping back the names of their customers, and not for 
the purpose of fraudulently concealing the process carried 
on by them ; and, finally, that in no respect had the defendants 
departed from any honest and correct course of practice. 
The judgment of the Vice-Chancellor must therefore be reversed. 

Lord Justice James added,—We have thought it right and due 
to the defendants to go through the allegations made against 
them ; and their counsel, in fact, scarcely called for any judg- 
ment, except one based on their acquittal of the fraud charged 
against them. But we must not forget that there is a very grave 
general question of far more importance than the question be- 
tween the — to these suits. Assuming all the alleged false- 
h and fraud to have been substantiated, is such a suit as 
the present sustainable? That question would require very 
grave consideratian indeed before it could be answered in 
the affirmative. When is litigation to end if a judgment obtained 
in an action fought out adversely between two litigants sui 
juris and at arms’ length could be set aside by a fresh action, 
on the ground that perjury had been committed in the first 
action, or that false answer had been given to interroga- 
tories, or a misleading production of documents, or of a 
machine, or of a process had been given? There are hundreds 
of actions tried every year in which the evidence is irre- 
concileably conflicting, and must be on one side or other 
wilfully and corruptly perjured. In this case if the plaintiffs 
had sustained on this appeal the judgment in their favour, 
the present defendants, in their turn, might bring a 
fresh action to set that judgment aside on the ground 
of perjury of tl principal witness and subornation of 
perjury; and so the parties might go on ‘alternately ad 
infinitum. ‘There is no distinction in principle between the old 
common law action and the old Chancery suit, and the Court 
ought to pause long before it establishes a precedent which would 
or might make in numberless cases judgments supposed to be final 
only the commencement of a new series of actions. Perjuries, 
falsehodds, frauds, when detected, must be punished and punished 
severely ; but, in their desire to prevent parties litigant from 
obtaining any benefit from such foul means, the Court must not 
forget the evils which may arise from opening such new sources 
of litigation, among such evils not the least being that it would 
be certain to multiply indefinitely the mass of those very perjuries, 
falsehoods, and frauds. 

Lord Justice BacGALLAY : With reference to the observations 
of the Lord Justice, I desire to reserve to myself the opportunity 
of more fully considering the question. Having laid down that 
yee it would still, in my opinion, be right and proper to 

eal with cases in which it was clearly proved that judgment had 
been obtained by the fraud of one of the parties, and which 
judgment, but for such fraud, would have been in favour of the 
other pert. I should hesitate before I felt myself compelled to 
hold that there was no power in the Court to + mat a successful 


fraudulent party of the advantage he had obtained by means of 
his fraud. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


On Thursday, the 16th inst., the annual general meeting of 
the Institute was held in the Hai! of the Institute of Civil 
Engineers, Great George-street, under the presidency of Mr. 
John Robinson. The minutes of the last meeting were read by 
the secretary, and confirmed. 

It was announced by the President that the present meeting 
was an annual general meeting, held in compliance with the Act 
of Parliament for the Regulation of Limited Companies. The 
annual report of the Council was then read by the secretary. 

The President moved, “That the report of the Council be 
adopted.” He called the attention of the members to the fact 
that, by passing this resolution, they would thereby consent to 
the transference of the 4 per cent. debenture stock,’ and all other 
property of the company, from the present trustees to the Insti- 
tute itself. 

Mr. Ravenhill wished to know in whose name the stock would 
stand after it had been transferred from the present holders back 
to the Institution. 

The President stated that it would stand in the name of the 
Institution itself, which under the Companies Act, could hold it 
without an individual name. 

The Secretary read certain rules which had been adopted by 
the Council on the recommendation of the committee, wit 
regard to the lending of books to members from the library for 
fourteen days upon a deposit in money being made, and provid- 
ing for the infliction of fines, and for the replacement of books 
at the expense of the borrowers in case of non-return within the 
specified time. 

The President : The Council suggest to the members that these 

tions shall be in force for one year, and that the Council 

ill then, after the experience of a year’s working, either with- 
draw the rules altogether or make such modifications as they 
may see fit to propose, so that we may consider this as only a 
tentative scheme in order to ascertain whether the library can be 
more utilised by the members than has hitherto been the case. 

The following is the list of members of the Council for the 
ensuing year:—President, John Robinson. Vice-Presidents : 
I. Lowthian Bell, Charles Cochrane, Edward A. Co r, Charles 
P. Stewart, Francis W. Webb, G. B. Westmacott. -Council: Sir 
John Anderson, Wm. Anderson, Hy. Chapman, Thos. R. 
Crampton, Edward Easton, David Greig, Jeremiah Head, Thos. 
R. Hetherington, Hy. H. Laird, Wm. Menelaus, Arthur Paget, 
John Penn, . B. Rennie, Wm. Richardson, John C. Wilson. 

The following new members were balloted for and duly 
elected :—Alexander Armstrong, New Zealand ; Thomas Baldwin, 
Manchester; Samuel Barratt, Manchester; Charles Bergeron, 
London; W. Temple Bourne, Worcester; H. Taylor Bovey, 
Montreal; Charles Brown, Winterarthur ; James N. Douglas, 
London ; Robert H. Ellacott, Plymouth ; John Hayes, 
London ; Jacob Higson, Manchester ; Alexander B. W. 
London; William 8S. Lockhart, London; Robert 
S. Newall, F.R.S., Gateshead; William Parker, London ; G. 
Cope Pearce, Merthyr-Tydfil; Henry S. H. Shaw, Bristol ; 

ison D. Smith, New and; H. A. Otto Weiss, London; 
Joseph W. Wilson, London; David M. Yeomans, London. 
Associate—Edward A. Clowes, London. Graduates—Allan C. 
Bagot, London; J. N. Dady, Bolton; Chas. E. Frossard, 
Gloucester; Joseph G. L. Stephenson, London. 

The President moved the following alterations in the bye-laws, 
which were read by the secretary :—Bye-law 5 to run thus—“‘ The 
Council shall have the power to nominate as honorary life 
members gentlemen of eminent scientific acquirements, who in 
their opinion are eligible for that position.” Bye-law 11 to run 
thus :—“‘ Arecommendation for admission according to Form A 


in the appendix shall be forwarded to the secretary, and by him 
be laid Gow the next meeting of the Council. ¢@ recommen- 
dation must be signed by not less than five members if the appli- 


cation be for admission as a member or associate, and by three 
members if it be for a graduate.” Bye-law 13 to run thus :— 
‘* All applications for admission shail be communicated by the 
secretary to the Council for their approval previous to bein, 
inserted in the ballot-list for election, and the approv 
ballot-list shall be signed by the — and forwarded to the 
members. The ballot list shall specify the name, occupa- 
tion, and address of the candidates, and also by whom proposed 
and seconded, The lists shall be opened only in the pre- 
sence of the Council on the day of election, by a com- 
mittee to be appointed for that purpose. Bye-law 15, Form 
B, to run thus :— “Sir, I have to inform you that on............ 
you were elected 4......... of the Institution of Mechanical Engi- 
neers. In conformity wit’) t':e rules, your election cannot 
confirmed until the enclo-«) form be returned to me with your 
signature, and until your entrance fee and first annual sub- 
scription be paid, the amounts of which are............ and 
respectively. If these be not received within two months from 
the present date, the election will become void.—I am, Sir, 
Your obedient servant, tary.” Bye-law 18 to 


Secre 
run thus :—‘‘ The treasurer and secretary of the Institution shall 
be appointed as and when vacancies occur, by the members at a 
general or special meeting, and shall be removable by the 
Council upon six months’ notice from any day. The secre- 
tary shall give the same notice. The treasurer and _secre- 
of the existing Institution shall be first treasurer 
mo | secretary respectively of the Institution.” Bye-law 19 to 
run thus :—“ The treasurer shall be a banker, and shall hold the 
uninvested funds of the Institution, except the moneys in the hands 
of the secretary for current expenses.” Bye-lay 21 to run thus : 
—“ All papers shall be submitted to the Council for approval, and 
after their approval shall be read by the secretary at the general 
meetings, or by the author with the consent of the Council.” 
Bye-law 26, 2nd clause to run thus:—‘‘ The minutes of 
the previous meeting to be read by the secretary, and, 
after being a; as correct, to be —< by the chairman.” 
Bye-law 26, 3rd clause to run thus .—‘‘ The ballot lists, previously 
opened by the Council, to be presented to the meeting, and the new 
members, graduates, and associates elected to be announced.” 
Bye-law 26, 4th clause to run thus :—‘‘ Papers approved by the 
Council to be read by the secretary, or, with the consent of the 
Council, by the author.” Bye-law 27 to run thus :—“ Each 
member shall have the privilege of introducing one friend to any 
of the meetings ; but, during such portion of any meeting as may 
be devoted to any business connected with the management of 
the Institution, visitors shall be requested by the chairman to 
withdraw, if any member asks that this shall be done.” é 
The President: Before putting the resolution to the ane, 
I am in the unfortunate position of having to move an amend- 
ment upon our own pro . In appointing the treasurer it has 
been pro that he shall have six months’ notice for dismissal 
of his office, or for his resignation ; but it has been pointed out 
to us by a member of the Institution who, unhappily, is not able 
to be present here to-day, that such an arrangement might be 
inconvenient to the Council, and we, therefore, propose that the 
alteration of Bye-law 18 shall run thus :—‘‘ The secretary of the 
Institution shall be appointed, as when a vacancy occurs, by the 
members at a general or special meeting, and shall be removable by 
the Council upon six months’ notice from any day. The secretary 
shall give that notice.” Then to strike out altogether the next 
two lines and a-half. Then, Bye-law No. 19 to run thus :— 
“The treasurer shall be a banker, and shall hold the 
uninvested funds of the Institution, except the moneys in the 
hands of the secretary for current expenses. He shall be appointed 
by the members, but shall hold office at the pleasure of the 
uncil.” So that whenever the Council saw fit to withdraw any 





tion to do so. I hope that the members of the Institution 
generally will appreciate that alteration, and if there is no amend- 
mend put forw I will put the resolution that these alterations 
in the bye-laws, with the amendment, be adopted by the 
Institution. Carried. 

The following new bye-laws were read by the secretary: New 
Bye-law, No. 29, to be added :—“‘ The president shall ex ~~ be 
member of all Committees of Council.” New Bye-law, No. 30, 
to be added :—‘‘Seven clear days” notice at least shall be given of 
every meeting of the Council. Such notice shall specify 
poaiy the business to be transacted by the meeting. No 

usiness involving the expenditure of the funds of the In- 
stitution—except by way of payment of current salaries and 
accounts—shall be transacted at any Council meeting unless 
specified in the notice convening the meeting.” New Bye- 
law, No. 31, to be added :—‘‘ Members or associates, whose 
subscriptions are not in arrear, may compound for their 
subscription at any time by a payment equal to fifteen years’ 
subscriptions, including the current year.” New Bye-law, 
No. 32, to be added :—“In case of members, associates, or 
graduates, elected in the last three months of any year, the first 
subscription shall cover both the year of election and the 
su ing year.” New Bye-law, No. 33, to be added :—*t No 
proceedings or ballot-lists shall be sent to members, associates, 
or graduates, who are in arrear with their subscriptions more 
than twelve months.” 

Mr. Hulse: I think with regard to the proposed new Bye-law 
No. 31, that fifteen yearsis a great deal too long for any member 
to compound for subscriptions; ten years would ample. I 
propose that the fifteen shall be reduced to ten, as that is the 
number of years’ purchase adopted by almost all clubs and other 
institutions. 

The President: I may say that we have looked at the practice 
of the various scientific institutions upon this point, and we find, 
among the rest, that the Institution in whose rooms we now sit 
have sixteen years. The Council did not pass the matter over 
sub silentio, but really discussed it. But I am in your hands. If 
you wish to “> that the number of years’ purchase shall be 
reduced to ten, I shall have much pleasure in putting it to the 
meeting. 

Mr. Hulse: I should not press it except from the conviction 
that offering sixteen years is offering nothing; that is to say, 
there will be no purchaser for that amount. If it is required by 
an institution that the power of purchase should exist, it should 
be at such a rate as may be acceptable. Considering the age of 
this Institution, I think that ten is ample. Perhaps in the case 
of the Institution of Civil Engineers, sixteen years might not be 
too much. 

Mr. Price Williams: I have great pleasure in seconding the 
proposal. I was very much struck myself with what I might 
call the absurdity of the figure. It is simply an actuarial calcula- 
tion. It will take some little time to work it out ; and for a per- 
son who has passed fifty to pay fifteen years’ purchase for the 
value of the chances of his life is ridiculous. You are offering 
him, as Mr. Hulse says, nothing. This is not a question 
of what other clubs or other societies do, but a matter of 
calculation. Taking the average value of the lives of our mem- 
bers, which is a very easy matter, you arrive at what you can 
offer to your members, which is really something tangible. If you 
will give me the value of my own life in the reversion, or the 
value of my subscription, I shall be very happy to compound, and 
no doubt a great many others will be, but it will be of no use to 
put forward an arbitrary figure which has really no value. 

Mr. Ravenhill: Mr. President, if you can inform us of the 
average age of the members being elected in each Institution, it 
will very much help members to a decision. 

The President: I am afraid I cannot. 

Mr. Ravenhill: That is a very important point. There is no 
doubt that fifteen would prevent men after a certain time in life 
from compounding. 

Mr. Paget: I should like to offer a few remarks upon this 
question, use I think that there is a little misapprehen- 
sion. Mr. Williams, in seconding Mr. Hulse’s proposition 
states that this is merely an actu calculation. 1 
think that he is a little mistaken. I do not think it 
is desirable, in the interests of the Institution, to encourage 
life membership by offering it too cheaply. If there is a fixed 
positive value, id would put it a little higher, because if 
that is not done, = retain the power to expunge undesirable 
members. Then Mr. Williams took a man of the age of fifty. 
That is not the right way. If you put it right for a man of fifty, 
what a great advantage you give to a man of twenty-five! All 
young members would immediately compound. You must take 
the age of the youngest member who can compound, and put it 
at that age, because otherwise you will have all ayer members 
compounding, while old members will not have the same chance. 
Therefore I think Mr. Williams will consider that that was a 
mistake which he did not see at the moment, and, considerin 
that, may withdraw his support to the motion. Then I woul 
point out, also, that it is not desirable to put the number of 
years at a lower rate than existing scientific institutions. Taking 
those institutions which admit members at the age at which we 
admit them, we find clearly that fifteen years is about a fair 
average of what was done in other institutions. 

Mr. Williams: Might I, by way of explanation, say that I did 
not take the age of fifty at all? I repeat that it is simply an 
actuarial question, but we have the elements for deciding it. 
Twenty-five years is, I believe, the minimum age at which a 
member can come in. If you take your number of 1100, it is 
obvious, taking the average rate of mortality, twenty members 
out of the thousand must, according to the average rate of mor- 
tality, drop away every year. If you take the life of every indi- 
vidual member from twenty-five, which is the minimum up to the 
extreme, I repeat that you are able to treat this question purely 
as an actuarial one, and satisfy the objection of my friend— 
Mr. Paget—by showing that we shall entail no loss. it we could 
only get at the age of each of our members the figures would 

almost a certainty. I am so certain of this that if you 
would allow me to work out the problem, I could show you 
that you might arrive at almost an exact re which 
would represent the value, taking a mean life—in fact, 
which would insure the institution against any loss. i 
am speaking advisedly in what I have said, because I have 
really considered the subject, and so certain am I that I am 
speaking within the strict limits of correctness, that I am 
pre to back my opinion with that of one of four most 
eminent actuaries, the actuary of the “Equitable.” I have 
incidentally discussed this matter with him, but if you like I 
will submit my calculations to him, and refer them back to you. 
Instead of an arbitrary figure, you might actually and with very 
little trouble, fix a figure which will commend itself to the mem- 
bers of the Institution, as a means of compounding, and insure 
the Institution against any loss. 

Mr. Hawksley : I think, Sir, that we are getting rather astray. 
The first thing to be considered is whether the system of com- 
pounding is to be adopted or not. I am of opinion that it ought 
not to be introduced into our rules at all. In the next place, if 
the system of compounding is to be admitted, it almost imme- 
diately follows that in an institution like this you must havea 
short table constructed upon actuarial principles. e can 
arrive immediately, by a very short -— of calculation, 
sufficiently near for this purpose. f you take the age 
of any proposed compounder from the constant number, 86, and 
divide that by 2, that will give us nearly, as is necessary, his 
expectation of life. For instance, if he is 30 years old, deduct 
30 from 86; that will fre you 56. Divide by 2, and 28 is his 
expectation of life. If he has to pay his subscriptions for 
twenty-eight years, there is a certain sum which ought to 
he the amount to be paid by him when he compounds. 


funds from the custody of the treasurer, they might be in a posi- Then if you are to have compounding as a principle, and 





if you are to do it accurately, or with an approxima. 
tion to accuracy, the thing to be done is to have a 
ier table, or a table we different : -* 

of five years apart "he secre’ as nothing then to 
do but inquire the of the party mf to tell him what is the 
fair amount at which his composition must be - But to 
take it upon a general average would, in fact, be to do this: all 
the young people if they only had money—perhaps they have not 
the means—would compound, and all the old people would not, 
so that ‘no fair monetary results could ultimately be obtained, 
Now I am inclined to think that we ought not to 
have any compounding at all, and that we ought to 
depend entirely upon our annual subscriptions; but if, on the 
other hand, the meeting, under the guidance of the Council, 
think apy © I submit that a short table should be made out 
for the use of the secretary, who will immediately tell a gentle- 
man, of any age, coming into the Institution, what is the right 
amount to be paid by him as composition. If it is necessary, I 
will move a resolution upon the subject, but I think that the 
better way to proceed at first is by asking the opinion of the 
meeting as to whether compounding should be admitted into our 
rules and lations at all. If you will allow me to move upon 
the subject, I will move as an amendment “That the system of 
—— be discontinued.” 

r. Paget: I am convinced by Mr. Hawksley’s very clear 
statement of the case, and I have great pleasure in seconding his 
amendment. 

Mr. Ravenhill: During the time that Mr. Hawksley was 
giving us that valuable information, I just dotted down in 
figures what the terms of compounding would be and if carried 
out in the way suggested, and { think that I can give the Institu- 
tion an idea of what it would be. 

The President: Perhaps you will allow me first tc put the 
general principle, that will be the first amendment which I shall 
propose to the members. Your figures will apply to the amend- 
ment which has been proposed by Mr. Hulse, and not to the 
amendment which has been proposed by Mr. Hawksley, which is 
upon the general question. 

Mr. Ravenhill: I am in the hands of the meeting, but before 
the meeting comes to a vote upon such an important question as 
Mr. Hawksley has put forward, might it not he advisable if we 
knew a little of how the system of compounding would work? 

The President : I thought it might be more convenient first of 
all to take Mr. Hawksley’s cmeuieaas upon the general question 
of compounding. Then the next amendment would Mr. 
Hulse’s, upon which any enlightenment upon the subject thrown 
in by Mr. Ravenhill would be applicable. Unless there is any 
further remark to be made upon the general question of com- 
pounding, I will proceed to put it. 

Mr. Halse : Ishould like to ask Mr. Hawksley what objections 
there are to compounding. I failed to hear a single objection 
raised by Mr. Hawksley to the system. Now what are the ad- 
vantages to be derived ? First of all you have got a payment down, 
saving time and trouble both tothe secretary and to the member, 
and, so far as I know, if it be equitable, you have got an equiva- 
lent of the annual payment if it is calculated on the basis of Mr. 
Price Williams or ite Hawksley. They are both the same prin- 
ciple, though one is more in detail than the other; but I take it 
that you would receive the equivalent of the member’s annual pay- 
ment. But you will have more than that. You will have not 
simply subscriptions — fora few years and then falling off, 
but subscriptions for all time. I take it that if members were to 
compound, it would be for the benefit of the Institution, and not 
at ali to its loss, If there be a loss, then the calculation must 
be a wrong one. As far as I can see, compounding is both useful 
and desirable, and I think, as a principle, seeing that the Council 
have taken it up as a desirable measure, we should still adhere to it. 

Mr. Hawksley s2id that the principle of compounding was 
objectionable in an institution of that kind, because it was im- 
possible to take into account all the circumstances which ought 
to affect the result. If they compounded they must get an 
investigation, not merely of what was the age of the party pro- 
posing to compound, but they must ascertain how long seniors 
continued to be members, because in an institution of that kind, 
where most of the members were engaged in trade, there was 1 
vast variety of circumstances which prevented them continuing 
to be members to the end of their lives. Another point had been 
touched upon which was of no small moment, namely, the fact 
that it might be necessary from time to time, though he hoped 
not, to discharge the Institution of dieniandin members. 
A difficulty would arise in the case of compounders, and he 
thought that, under all the circumstances ot the case, the system 
of compounding would not be beneficial or just, and would not be 
easily worked out in an institution of that character. In his 
opinion, in order to do justice to all parties, they had better 

here to the system of annual subscription, and let the subscrip- 
tion and the members also take their own chance; and if they 
were left to their own chance all parties would be sufficiently 
advantaged and nobody would be hurt. 

The President thought it was desirable that the members 
should know that the Council had given considerable atten- 
tion to this matter. It struck him in this way: They 
had already life members on the Council not absolutel 
by name, but in fact. All past presidents were life 
members of the Council. His experience of life members was 
that they ceased to be /ively members, “and his impression was 
that it would be better for the Institution that they should not 
have life members. But as there might be rv fevan in the 
kingdom who desired make to them a donation in consideration of 
their oing to Glasgow, or Paris, or elsewhere, the Council had 
thought fit to propose terms by which they should be able 
to make a donation by making a fifteen years’ subscription, 
and their names should stand by way of ornament rather than 
use, upon the roll of the Institution. He differed from the pro- 

of Mr. Hulse to reduce it to actuarial calculation, and he 
ventured to suggest to Mr. Hawksley that that being the view 
taken by the Council, they should leave it as it stood. 

A show of hands was taken, and there appeared for the amend- 
ment 16, and against, 12. It was also submitted as a substantive 
resolution and carried. 

The new Bye-laws 29, 30, 32, and 33 were adopted. 

The President said that the next question before the meetin 
was the resolution of the Council at Manchester, which poh seamen. | 
that the Council had the intention of popomns to the members 
that a certain sum per annum, or, at all events for one year, 
should be placed at the disposal of the Council so as to promote 
original research. The Council had considered the subject, and 
had come to the conclusion to ask the members to agree that a 
sum not exceeding £300 out of the funds of the Institution should 
be expended for the purpose of promoting research on mechanical 
subjects. A committee would be appointed for the expenditure. 
Three subjects had already been taken in hand with a view to 
recommendation. 

The Secretary said that the three subjects were, first, the 
conditions of the hardening and the pees yrs | of steel ; secondly, 
the corrosion of different classes of steel and iron ; thirdly, the 
material, and the best form and proportion, of rivetted joints, 
both for iron and steel plates. 

Mr. Hulse suggested whether the Council would not find itself 
in an invidious position in having to decide what the experiments 
would be, and whether it would not be better, in the interests of 
the Council as well as of the Institution, to select a committee 
from the members outside the Council for the purpose of conduct- 
ing any such researches or experiments, 

e President said that it was proposed that the committee 
should be a committee of the Council, but if it was thought 
desirable the committee might be composed of outside members, 
and gentlemen not even members of the Institution. 

Mr. Hulse said that the difficulty before the committee would 
be to avoid appearing to give partiality to any trade. He 
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suggested that the money should be ha peor 9 not upon experi- 
ments in the first instance, but directed rather to the establish- 
ment of some standard works, such as the compilation of either 
a new “ Fairbairn on Iron,” or a new text book of mechanics, or 
of science in general, emanating from that Institution. 

Mr. Adamson thought that the scheme was not one which it 
was desirable for the Institute to carry out. ‘There was some 
inconsistency connected with the Council, There had been a 
resolution carried that premiums should be offered by this society, 
through the Council, for papers of substantial merit; but, 
although offered, they had never been given. He failed to see 
the difference between giving encouragement to a pave indi- 
vidual to bring his resources to bear in order to elucidate any 
hidden subject, and giving encouragement to the fruits of 
research. He believed that there was in the country as great a dis- 
position as before to extend the improvement of our manufactures 
and to investigate the first ors es which should on them; 
and he should recommend that the Institute did not give 
away the funds, or take upon itself the investigation of those 
subjects which could be so well carriea out by individuals. 

The En, ep of Mr. Hulse, with regard to the compilation 
of a text-book on mechanics, failed of a seconder, and therefore 
fell to the ground. 

Mr. Tweddell agreed with the poet of the president under 
the impression that the money voted by the Institute would be 
for the sa yes of concentrating the experiments which would 
still be made voluntary by the members. He supposed that the 
Institute would take no responsibility as og results, beyond 
collecting them and making them available for the members. 

The President said that that was so. The Council, as repre- 
senting the members of the Institution, would take upon itself 
to do that which it thought most wise and most coetel, in com- 
piling. They would have in their reports a compilation of all 
the experiments made in any particular line, together with a 
verification of the results obtained by other persons at the 
expense of the Institution. 

e motion, authorising the Council to expend the sum of £300 
for promoting original research, was carried. 

It was announced by the secretary that a cordial invitation had 
been received from the engineers and shipbuilders in Scotland 
for the Institute to hold its summer meeting at Glasgow. The 
time suggested was either the end of July or the beginning of 
August. The time which seemed especially to suit their friends 
at Glasgow was the week beginning on Monday, the 4th August. 
The meeting would probably begin on Tuesday, the 5th. 

The President stated that Captain Galton’s third paper, ‘On 
the Effect of Brakes on Railway Trains,” was postponed. 
Captain Galton had not yet completed his experiments, and he 
was unwillingto put before the Institution an incomplete paper. 

This concluded the ordinary business. 

The following paper, ‘‘On the Construction of Armour to 
Resist a ig and Shell,” by Captain C. Orde Browne, R.A., was 
then read, 


‘If armour which has yielded to the impact of projectiles 
be examined, it will be found that the manner in which it 
has given way, and the injuries it has suffered, depend on the 
character of the blow that has been inflicted on it. In other 
words, the weight, velocity, calibre, form, and material of the 
projectile which has been employed have each had their influence, 
to say nothing of the question as to whether the effect has been 
simply due to the impact of a shot, o: has been further increased 
by the explosion of a shell; lastly, whether it has been caused 
by one blow or by a succession of blows. It follows that, since 
armour yields in a variety of ways, that which exhibits the 
greatest power of resistance under some conditions may fail under 
others. Speaking generally, its destruction has been effected on 
two distinct systéms, commonly termed ‘ punching” and “rack- 
ing.” On the first system the projectiles are driven completely 
through the armour, with the object of taking effect on the guns, 
men, and whatever else may be behind it. On the second system 
the armour itself is broken up and destroyed, leaving the 
structure it covered exposed to the effects of subsequent fire. The 
results obtained by punching or piercing are more direct and 
immediate. On the other hand those obtained by racking are, as 
regards the armour itself, more decisive and complete. The 
former — originally obtained entirely in England ; the latter 
principally in America, as being suited to heavy guns discharging 
projectiles of great mass with low velocity. It was at one time 
supposed that racking had become nearly obsolete. The early 
experiments with cast-iron and steel armour were very discourag- 
ing; and wrought-iron with wood backing was long thought to 
be the only form of armour that was likely to be employed, a 
form which is specially capable of resisting racking, while it 
admits of being penetra’ by suitable projectiles. Hence the 
English experiments for some years consisted almost wholly of 
trials as to the punching powers of certain individual guns and 
shot, and the resisting powers of individual targets; the chief 
variation in conditions being the increase in the scale on which 
the experiments were conducted, caused by the ever-increasing 
power of the guns and thickness of the plates. Exceptions of 
course occurred, but this was the general character of the trials 
at Shoeburyness. Nor has the assumption that wrought-iron 
armour must be employed been confined to England. Up to the 
present time it may safely be said that, with the exception of 
certain chilled iron shields, no armour exists either afloat or in 
land defences that does not consist of wrought iron in some form. 
Hence in considering the powers of armour to resist artillery fire 
our principal information refers to wrought iron as a material for 
the armour, and to punching in some form for the method of 
attack ; although the questions of greatest interest at present are 
connected with the recent introduction of steel armour, and with 
racking in one form or another. In any systematic review of the 
subject in its present state, it is well to go through the recent 
wrought iron plate and steel plate experiments, distinguishing 
carefully the elements that belong to each class of armour. 

(A) Wrought Iron Plates. —Wrought iron plates owe much of 
their value to the fact that they do not transmit the shock to the 
bolts and adjacent parts of the structure, but absorb the blow 
locally. Hence they may be penetrated easily, but crack com- 
paratively little, especially if supported by soft omy oe Pene- 
tration is effected in various ways, depending on the form and 
nature of the projectile employed. The appearance of a shot 
after impact accords with the supposition that it yields under the 
pressure in lines which lie in a normal direction to the surface of 
the head of the projectile as it forces its way through the armour. 
Thus spherical cast iron shot invariably breaks up. The anterior 
part being under pressure (shown by diagram),* commonly forms a 
wedge with the point presented towards the rear, upon which 
the posterior part coming under violent tensile strain splits itself, 
the front part being afterwards picked up as a fragment, such as 
that exhibited. OF course a great part of the work stored up in 
the shot is thus wasted. A spherical wrought iron or soft steel 
shot is subject to the same forces, speaking generally, but 
yields in a different way by spreading out. A. flat-headed 
projectile meets with resistance directly along lines parallel 
to its axis (shown by diagram); hence there is no tendency 
to form a wedge-like anterior fragment. Sir J. Whitworth’s 
projectiles, being made of steel, hold well together, flatten- 





* [Though a large number of figures of targets, plates, and projectiles 
are referred to by the anthor, we have only ren Dip. 1, We observed 
at the ting that the di hung on the wall were all illustrative 
of the targets and projectiles showing the results of the Nettle, Spezia, 
and other trials, all of which will be found in Tue Enaineer of the 
following dates and pages :—20th October, 1876, p. 269; 29th December, 
1876, p. ve ty heat 5th January, 1877, p. 1; 9th February, 1877; 26th 
March, 1877, p. 200; 11th May, 1877, p. 317; 14th December, 1877, p. 1; 
2ist December, 1877, p. 438; 2nd February, 1878, and 12th’ April, 1878. 
To these we must refer our readers.—Ep. E.] 








I slightly. Ogival-headed projectiles have 
little tendency to form a wedge out of the anterior portion under 
eer po of impact. It may be seen that, by the time the 

ead has entered sufficiently far to meet with great resistance, 
the normal lines are in such directions that the shot is nearly in 
the position of a cylinder with an ogival wedge, whose form, 
while available to open the armour, has no splitting reaction on 
the shot itself. en made of chilled cast iron, however, the 
projectile has comparatively little tenacity, and the posterior 
paren generally shivers to pieces; nevertheless the density and 

ardness of the metal are such that Palliser projectiles have long 
held their own against all others. It is not the object of this 
paper to discuss the relative merits of gees but their 
sag action on plates must be noticed. or this purpose it 

elps to keep the matter clearly in view if it is lected at in the 
form of an equation, having on one side the work stored up in the 
shot, and on the other the work performed on the target. The 
following very simple equation is the one used in the department 
of the Director of Artillery for calculating problems that actually 


ing or setting ~ 
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arise :— 
We oe Rx K xyes 
7 
where W=the weight of the shot. 
V=the striking velocity. 


=the force of gravity. 
=the radius of the cross section of the shot. 
b=the depth of plate penetrated. 
K=a certain constant whose value depends on the 
quality of the plate, &c. 

The left-hand side of the equation is absolutely true, and needs 
no comment, ye | the power of the shot at the moment of 
striking. The right-hand side is open to objection. It may be 
seen that the assumption is made that the plate yields in a circle 
coinciding with the edge of the cross section of the projectile. 
Some have contended that the resistance is proportional to the area 
of the cross section, not to its circumference; and R? therefore 
enters into the expression employed by them. Incertain cases of 
slight penetration into thick plates this may appear to be true ; 
but it can be shown in cases of complete penetration, or anything 
nearly approaching it, that the circumferential assumption is 
approximately correct. Flat-headed and even hemispherical- 
headed projectiles punch holes in plates by driving out the 
piece against which they impinge; thus in separating it from 
the rest of the plate they clearly tear the iron through in a circle 
whose circumference is expressed by 24R. The ogival point 
finds its way i} ~ the plate in a line in prolongation of 
the shot’s axis ; the head tearing the plate open, and bending 
it aside in all directions. If wrought iron plates that have 
been partially penetrated by ogival shot beexamined, it will be found 
that the plate first yields by bending back opposite to the shot’s 
point, tearing open in the form of a star or cross. As the shot 
proceeds, it bends back the corners of the plate thus formed until 
they break off, leaving a circular hole, probably less than the full 
diameter of the cross section of the projectile, but easily enlarged 
so as to allow the latter to pass through. This action requires 
special notice, as having an important bearing upon the plate- 
upon-plate system. On this principle a plate is torn through along 
lines whose total length may be expre as 4R + 2@R, suppos- 
ing the plate opens in cracks at the back. Theoretically then the 
flat-headed shot ought to get through a plate with less resistance 
than the ogival ; and this may be pleaded in favour of the former, 
where an unbacked plate is fired at. Obviously however the 
rough disc of iron which is driven out in front of the fiat-headed 
shot meets with enormous resistance as it gets foul in the backing; 
while the clean point of the ogival-headed shot, which has disposed 
of the plate in the manner described, cleaves its way easily through 
backing and skin ; and the case becomes stronger where the armour 
consists of several layers of = and backing. This naturall 
leads to the consideration of the plate-upon-plate or sandwic 
system, which has found favour in this country ; it has been intro- 
duced into turrets—as for example in those of the Inflexible—and it 
is against this that most of the recent experiments have been 
made. The inferiority per se of lamina to solid armour is 
undoubted, and is especially apparent when the method in which 
a plate yields under the blow of ogival-headed projectiles is 
borne in mind. The thin plates there move on one another and 
accommodate themselves to the bend, just in the way that the 
leaves of a book readily allow it to bend round - wae outer 
margin, while quite stiff at the back. Laminated armour of 6in. 
thickness was found, even in early armour-plate experiments, 
equal to only a 4in. solid plate. Plate-upon-plate targets, where 
each thickness consists of 6in. of iron or more, approach more 
nearly to solid plate, but nevertheless are admitted to be inferior 
in their power of resisting fair penetration. Colonel Inglis, 
R.E., in his latest paper—No. 3.—on this subject, considers that 
the resistances of armour shields 7in. thick, composed of one 
two, or three equal layers, are respectively as 100, 96, and 89 ; and 
that a single plate 174in. thick is about equal to three 64in. plates 
sepa by 5in. layers of teak. The advantage claimed for the 

late-upon-plate system has chiefly been that wider plates could 
Be made, so that no horizontal joint need exist on the surface of 
the turret. That this is a very important matter will be seen on 
considering the Spezia trials, in which every plate struck by the 
shot of the 100-ton gun broke across, instead of being fairly pene- 
trated. Plates have been found to suffer when super in 
actual contact with one another; but on the other hand an 
interval filled by wood allows room for the torn edges of the plate 
to escape from the point of the shot, which thus bites unhindered 
into each layer of iron in succession. To come to actual experi- 
ments: In October, 1876, the 38-ton gun, whose calibre is 
12°5 inches, was fired with a charge of 130lb. and a projectile 
of 812lb. weight at a structure known as “No. 40 target,” 
consisting of three layers of 64in. of iron with 5in. 
of teak ll each, making a total of 19}in. of iron and 
10in. of teak. The ogg e had a striking or of 
1420ft. per second. Using the expression above to obtain 
the penetration 4, and writing as 2°53, which is so 
taken as to give b in inches, we get b = 19°41. This means 
that the shot would just penetrate through a solid iron plate 
19°4lin. thick. It ought therefore to pierce the three 64in. plates 
and teak, with something to spare. It did actually pass through, 
excepting that a portion of the base was left in the nove | E 
ENGINEER, Oct. 26th, 1876.) The 38-ton gun was afterw cham- 
bered, so as to enable it to take a charge of 200]b; and on 16th 
March, 1877, was fired at the same structure—No. 40 et— 
strengthened by the addition of a front plate of 64in. and 
Sin. additional teak. The striking velocity of the shot 
was now 1525ft. per second, which gives a power to’ pene- 
trate a solid plate 2lin. thick, As, however, the structure 
contained 26in. of iron, the problem becomes one of partial 
penetration. It is a very different thing to penetrate completely 
through a plate 2lin. thick, and to enter 2lin. into armour 
26in. thick; because in the latter case the extra metal is 
backing up and adding to the strength of what might other- 
wise be pierced. Hence the shot’s point only attained to a depth 
of about 20in. of iron in all (THE ENGinerr, 28rd March, 1877). In 
these two experiments it may be said that the plate-upon-plate 
system did well. The trial of the 80-ton gun closely resembles the 
above. On Ist February, 1877, this gun was fired, being yet in its 
unchambered condition. Its calibre was 16in., diameter of pro- 
jectile 15°92in., weight of projectile 1700 lb., firing charge 370 lb. 
ith this its striking velocity at 120 yards was 1496ft. per second. 
The target, known as ‘‘No. 41,” consisted of four 8in. plates, 
ivan total of 32in. of iron, sandwiched with 4in. layers of teak 
(ra NGINEER, Feb. 9th, 1877). The penetration 6 under these 
conditions wi found to be 28in., that is to say, the shot ought 
just to penetrate completely through a solid plate whose total thick- 
ness was 28in. As it was fired against 32in. of iron, it would not 
penetrate so far; and 25in., which was the amount of iron the 





points did actually 
ex On 4th May, 1877, the 80-ton gun after cham 
was fired at the same et with a charge of 4251b,, the pro- 
jectile, &c., being as before. The striking velocity was now 
1585ft. per second. The projectile might therefore penetrate 
completely a solid plate 30in. thick. Its point got to a depth of 
about 27in., as shown in Fig. 7, the back of the target bending 
back age! 14in., and opening in a star crack, 2hin. wide, 
through which the point was visible. Before going further, 
attention should be called to certain peculiar features in this 
series of results. In every case a plate yielded by cracking and 
opening in a star at the back, even when the point of the shot 
had only entered to a slight depth—in one instance a mere frac- 
tion of an inch into a plate which was 6}in. thick. One con- 
clusion to be drawn from this is, that the plate begins to tear 
open before the shot has met with much resistance ; and that, 
therefore, the formula’ used, which represents the work done on 
the plate simply as e-peiones to the tearing of this crack, appears 
to be well supported. This conclusion, however, may be somewhat 
modified by a more important feature which must now 
brought into view, namely, the bending of the entire target. The 
structure is not a stiff one ; and its liability to bend is unfavour- 
able to the shot’s power of penetrating, inasmuch as whatever 
work is expended on bending is lost in penetration. No. 41 target 
bent enormously under the last shot of the 80-ton gun. It would 
appear probable that this a i be partly attributed to the thin- 
ness of the layers of wood. If the tongues of plate, that are being 
forced back by the ogival head of the shot, cannot find room to 
escape, but remain pressing against and impeding its point, they 
me more or legs the medium through which the blow of the 
shot acts on the next plate. The latter thus experiences at first 
the pressure of a mass of metal such as would tend to bend it 
rather than to penetrate it, until the actual point of the shot 
gets clear and cleaves its own way. Possivly the bending 
eventually assisted the point of the shot to get clear, as the 
iron found room to escape. On the occasion of the trials 
80-ton and 38-ton guns the effect of powerful common 
shells against comparatively thin plates unbacked was also 
tried. In each case the thickness of the plate was about equal 
to half the calibre of the gun. The common shell of the 
80-ton gun, 16in. calibre, broke an 8in. unbacked plate; and 
those of the 10in. a 5in. plate on two occasions. The shells 
exploded whether fased or plugged, but the fused shell burst with 
most effect. The plate was torn and bent back towards the 
firing point, which appears to indicate that the explosion took 
place after the principal part of the shell was through, but while 
it was still in close proximity to the plate. The feature 
rincipally to be noted, which was first pointed out to the writer 
Mr. Forrest, of the Royal Laboratory, is the evidence shown 
by the fragment of plate, driven out by the plugged 10in. shell, 
of the manner in which the fracture of the plate took place. A 
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rough disc, whose general character is shown in the sketch, Fig. 1, 
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was driven out of the plate. On the centre of this is the impression 
of the gun-metal plug and apex of the shell ; and around it are 
concentric impressions, such as might be madeif theshell was broken 
in successive circles as fresh portions of it came in contact with the 
plate, until the walls of the shell afforded sufficient support to drive 
out the disc, thus allowing the passage of the body of the shell 
through the plate. It will perhaps be admitted that the behaviour 
of this plate shows that, although common shell may pierce un- 
backed plates, a backing would oppose considerable resistance to 
such projectiles. The peculiar concentric and successive mode of 
fracture of the crown of these common shells should be noticed, 
with a view to com: it with a somewhat similar result which 
will be pointed out bye-and-bye as having occurred in the impact 
of a projectile against steel. It is right to notice the recent — 
mentsthat have taken place against air-space targets—thatis, plates 
of iron with vacant intervals between them. Itis notneedful to enter 
into details, but merely to say that in such cases the projectile 
becomes disintegrated, being reduced to atoms, which falls almost 
like a splash of dust on the hinder plate. The effect of these air 
spaces is thus very remarkable ; but in his paper on these experi- 
ments Colonel Inglis observes that little practical use can be 
made of such ‘a device, because steel projectiles are coming into 
use, and it is very questionable if they would behave in the same 
way as chilled iron ones; and also because a shell made to 
explode in the intermediate space might blow off the front eee 
bodily. It would appear, however, that experiments might be 
made on both these questions with advantage. Indeed, it would 
be of t practical value to our fleet if it were known exactly 
what ped of armour was sufficient to cause even the largest 
shell to explode before it had power to fire the backing and wood 
of the ship; because, if a vessel were rendered secure against 
being set on fire, she might stand a great ag of shot frag- 
ments and langridge passing through her side. Probably all our 
newest ironclads, say those carrying over 12in. of armour, are 
in this condition of comparative safety, — many more. In 
any case, this would seem to be a subject well deserving further 
pe meyer We must now leave wrought iron and come to 
other materials. 

(B) Chiiled Iron.—Chilled iron armour is employed in German, 
for fixed turrets, its use being advocated by Herr Griison. 1t 
probably has opposite properties to wrought iron, and transmits 
the shock very directly from particle to icle. When used in 
large masses it is supposed to absorb the blow of impact some- 
thing in the way that an anvil absorbs the blow of a hammer. 
Generally it has been used in thicknesses about 24 times as great 
as would be considered sufficient in wrought iron. For example, 
28°3in. of armour against a 21 and 24 centimetre gun (8°2 and 9°4in). 
Chilled iron has some advantage in the hard surface which it pre- 
sents, especially in resisting shot striking obliquely. For awhile the 
blows appear to have no effect, until some fine cracks make their 
ap) ce, after which the mass crumbles very rapidly to pieces 
under further blows. The Germans use it on sea fronts where 
they do not anticipate its exposure to any continued fire. Its 
use in the Spezia experiments was so insignificant as scarcely to 
deserve notice. (See THE ENGINEER, 12th April, 1878.) 

(C) Steel.—On the other hand, the employment of steel armour 


at Spezia was attended with such remarkable results that to 
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these must mainly be traced the stimulus given to the trial of 
steel armour in this country. The character of the Spezia 
experiments is peculiar. The object was to test the power of the 
100-ton gun, and further to determine the kind of armour that 
could best be applied to the turrets of the vessels Duilio and 
Dandolo, then in course of construction ; the thickness of 22in. of 
wry 29in. of hacking, and 14in. of skin having been previously 
xed on as the best. The descriptions of ts tried are shown 
in the accompanying series of sections. The same tests were 
applied in succession to the various targets, with certain excep- 
tions and with effects shown generally by diagrams. No. 1 series 
exhibits the effect produced by one 16in. projectile on every sec- 
tion, with the exception of ~ Ms which are shown uninjured. 
No. 2 gives the same sections after being further subjected to the 
blow of one 10in. and one llin. projectile fired in a salvo, the 
same three sections again escaping a. No. 3 series shows 
the effect of one projectile from the 100-ton gun on every target. 
The tests thus systematically applied consist, first, of one round 
from a gun of comparatively small power ; secondly, of a salvo 
from two guns of small power, the 10in. and llin. guns being only 
capable of piercing plates of about 13}in. and 14}in. thickness at 
the most ; and lastly, of one round from a gun which was much 
more than a match for the target, the 100-ton gun being capable 
of penetrating between 30in. and 3lin. of armour. The two salient 
features of the experiment are, first, the powers of the various 
sections to withstand the effect of comparatively light artillery ; 
and secondly, the effect produced on the same sections by the 
shock of artillery fire which is much more than a match for 
them. No. 1 im each series exhibits Cammell’s solid 22in. 
wrought iron plates in the upper half, and Marrel’s in the 
lower. No. 2 shows Schneider’s solid 22in. steel plates in 
both upper and lower tiers. Nos. 3 and 4 show sandwich 
targets, the upper ions having front plates of iron 12in. 
thick, then 10in. of wood, next -10in. of iron, and lastly, 
19in. of wood, with skin; the iron in No. 3 section was 
supplied by Marrel, and in No. 4 by Cammell. The lower por- 
tions of Nos. 3 and 4 consist of 14in. of chilled cast iron behind 
8in. front plates of wrought iron, 10in. of wood being sandwiched 
een the chilled and the soft iron in No. 3, while these are in 
contact in No. 4, as shown in the diagrams. The effects admit 
of being dealt with generally. The 10in. projectile, in No. 1 
series penetrated about 10in., the depth being greatest in the 
softest iron, Cammell’s ; less in Marrel’s iron, but accompanied 
with more cracking ; and still less in the steel, with considerable 
cracking. When the salvo was fired, the same results relatively 
were produced in a much more marked degree. Considerable 
penetration (about 13in.) was obtained in C. ll’s solid plate, 
a large piece of plate was detached from Marrel’s, and Schnei- 
der’s steel plate was so much split that it was clearly far 
advanced towards destruction. It thus became evident that steel 
was quite unsuited to withstand the continuous fire of even com- 
paratively light guns. The 100-ton projectile, on the other hand. 
with ease through the iron structures, while the two steel 
plates, in the act of ——. under its blow, so far absorbed 
the work stored up, that the projectile did not penetrate 
the backing, the point remaining as shown in No. 3 series. 
Doubtless attention will be attracted by the 100-ton pro- 
jectile shown as failing to penetrate No. 4 upper target; 
that shot, however, was fired with a so greatly reduced, 
that its penetration ought only to be equivalent to about 19in. of 
plate, and the result accords fairly well with what would be cal- 
culated. The features to notice here are, that steel is well calcu- 
lated to enable a vessel to bear a single blow of a projectile from a 
gun which is much more than a match for its armour; while 
on the other hand, such plating must be ex to crumble 
under the continuous fire of = which could not easily injure 
wrought iron of the same thickness. The Duilio, if clad in 
steel 22in. thick, might run past a fort mounting any guns 
existing; but she might be en by the continuous 
fire of almost any of our more recently constructed ironclads. 
In every instance the plates were broken across by the projectile 
of the 100-ton gun ; thence great fault has been found with the 
ia experiments on account of the narrowness of the plates. 
If the object was to test plates of the size which was to be used 
on the ships, this objection scarcely holds, the design of the 
turrets showing a belt of thick armour of the same width as the 
plates actually fired at, ae te 8in. ; as, however, thinner 
armcur extended above and below this belt, a wider front plate 
might have been used with advantage for the sandwich tangete, 
which were of the same width as the rest. oy ae ich 
was laid down in considering wrought iron, the 10in. wood layer 
in the sandwich targets appears much too thick. The bolts were 
indifferent compared with the ball-and-socket Palliser English 
bolts ; and altogether, in the cases noticed, the armour went to 
pieces by racking as well as by being pierced.* 

(D) Compound Plates.—In this country very interesting trials 
have been made with compound armour of iron and steel, and 
also with steel plates of uliar construction. On 18th Decem- 
ber, 1877, a trial took is on the hull of the Nettle of four 

lates—three supplied nt Messrs. Cammell and one by Sir J. 
Whitworth. Althou, e plates tested on this occasion were by 
no means such as satisfied the makers, they must be looked upon 
as so far embodying their ideas as to give valuable information. 
A nee iron plate of excellent quality had been previously 
made of the thickness laid down for these plates, namely 9in., 
and had been fired at by the same gun—the 9in.—and with the 
same charge as was employed on this occasion. The effects are 
shown by diagrams. ‘The I plates were as follows (THE 
ENGINEER, 21st Dec., 1877) :—No. 1, aa ja by Sir J. Whitworth, 
wasof steel, with steel plugsscrewed into the plate. The object 
of this was twofold—first to break the shot, and secondly to limit 
the extension of any cracks that might be developed by impact. 
No. 2 was of sub-carburised steel made b essrs. Cammell. 
This target simply depended on the excellence of its metal. 
No. 3—standing fourth in position on the ship—was made by 
Messrs. Cammell according to Wilson’s system, and con- 
sisted of a steel plate sandwiched between wrought iron 
Pp to which it was united by being run in between 
them when they were at welding heat. The steel was 
about 4¥in. thick, the iron in front of the steel jin., 
and behind ljin. The object of this construction is, by the union 
of the steel with the wrought iron, to prevent the separation of 
the steel, which would otherwise open by cracking. This gets 
it was hoped might neither “star” in front nor behind. No. 4 
—standing third in position and tested third in order—consisted of 
din. of steel united on Wilson’s method to 4in. of wrought iron, 
the steel being in front. This target might crack and star in 
front, but it was hoped the steel would be held in position by the 
wrought iron, through which the cracks might not extend. It 
will be well to look at the nature of these trials in the light of 
the information obtained at Spezia. There steel had proved its 
incapacity to resist the fire even of small guns. Its remarkable 

roperty was that, in theact of going to [nora it invariably 
Rid it had the power of absorbing the shock of a projectile which, 

ing to ne ought to go through iteasily. It wasits 
remarkable power of distributing into its mass the shock of impact 
thatstopped the shot and constituted the plate’s power of resistance. 
On the other hand, armour that goes to pieces so readily under 
all circumstances by racking is of course open to grave objection, 
Hence the desire in this country has been to secure the power of 
resistance, and yet by some means to keep the armour er. 
In looking into this question, it must be observed t no 
evidence exists of the steel having absorbed the blow more than 
the wrought iron, in the sense of taking up more work to perform 
a given amount of injury. To prove this it would be necessary 
in some way to compare the extent of the fracture made into the 
steel with local injury effected in the wrought iron, which, as 


we targets were illustrated in Tur Enoineer for 29th December, 











far as the writer knows, has never been done. The tests then, to 
which steel and compound plates are being subjected in this 
country, are based upon previous trials such as those at Spezia, 
but are quite different in character. The Spezia targets were 
subjected to the effect of guns, at first, far less than a match for 
them, and then far out-matching them. Between the Llin. gun 
equivalent to 14}in. of armour, and the 100-ton gun equal to 
3lin., there was nothing. The English tests lie midway between 
these. At Shoeburyness, on the occasion of a preliminary trial 
of a Wilson’s compound plate corresponding to the above No. 4 
in the Nettle experiment, the 7in. gun was employed. Now the 
projectile of this gun under the most favourable circumstances 
might pierce a plate 9°0lin. thick, that is to say, it is barely a 
match for 9in. of iron; while at the same time it gives a very 
much more severe comparative test to the Wilson 9in. plate—din. 
of steel on 4in. of iron—than that which proved too much for the 
Spezia 22in. steel plates, namely the blow of the shot of the 10in. 
gun. The testing of the above Wilson plate—No. 5—at Shoebury- 
ness was attended with very remarkable results. The point of 
the shot penetrated only 3}in., five cracks being made in the steel, 
but not extending through theiron. The impression made by the 
shot’s point is especially to be noticed; there the evidences of 
sudden and successive fracture of the head of the projectile may 
seen much more perfectly than as they were pointed out in the 
case of the 10in. common shell. This seems to indicate that the 
steel had power to oppose such sudden resistance as to break the 
shot when only a portion of the force had been impressed on it ; 
hence occurred the central impression made by the point at 
the surrounding impressions made by the surrounding por- 
tions, each striking with a considerable share of the work 
stored up in the shot. The general effect on the target in this 
way seems to have been to bring the blow into a form in which it 
could be borne peculiarly well. The work stored up in the shot 
must in some way be imp: on the target ; and, this being 
so, the present case seems an admirable illustration of the possible 
way of receiving the blow without any serious aiey. There was 
nothing of this kind exhibited at Spezia. The Nettle trial was 
much more severe, since the 9in. gun is a match for 11°43in. 
of armour. It is not needful, or indeed possible, to give all the 
exact details of the results of these experiments. No. 4 plate, 
consisting of steel on iron, corresponding to the Wilson plate 
which had stood so well at Shoeburyness, proved to be of inferior 
mality, being in fact a faulty plate. With this exception 
there is not very much to choose as to results. In every case the 
shot penetra - partially, but the target became rapidly 
disintegrated. For Sir J. Whitworth’s plate it may be pleaded 
that it was ata great wee as to size; and that it had 
not been made, as he recommends, of a cylinder cut through. 
opened out, and tempered in oil. For Cammell’s plates it should 
be said that the union of the iron and steel in no case failed; that 
before the experiments Mr. Wilson stated that the thickness of 
the iron in his plate, No. 3, was much too little, owing to the 
want of experience in the process of manufacture; and that 
nothing corresponding to the qualities shown at Shoeburyness 
was very ap mt, even allowing for the increased severity of 
the test. ubsequent experiments have been made, but the 
writer cannot repert anything essentially different in the general 
character of the results. The question naturally arises whether 
the liar property of the compound plate may not be 
sacrificed by the natural tendency to endeavour to prevent 
cracking by softening the steel, and so compromising the 
character of the target. The best idea seems to be that of a 
hard steel surface which will crack to pieces, but is prevented 
from actual separation by adhesion to a thickness of wrought iron 
sufficient to hold it together. The problem to be solved is how 
to find a harmless form for the work done to take. If it 
could be proved that a given quantity of work stored up repre- 
sented actually a mnadier injury in one kind of metal than 
another, then so much would be gained ; but a claim of this kind 
has scarcely been attempted to be made for steel on any results 
achieved. The hope is rather to force the work to take some 
form which the  ~ may bear, than to decrease the injury in 
actual quantity. en it is considered that the blow of the shot 
from the 100-ton gun represents an amount of work stored 
up which is sufficient to lift a turret weighing 300 tons 
to a height of 78ft., it will be seen how difficult it is to pro- 
vide for the absorption of so vast a shock. The writer when 
originally preparing this paper suggested the trial of thick steel 
armour covered by comparatively thin front plates of wrought 
iron of large area, thinking that the steel might crack and come 
asunder, but might still be retained in position by the iron cover- 
ing. The bolts would gain by holding on to iron instead of steel. 
A remarkable experiment has, however, since taken place. A 
steel plate, which withstood the projectiles fired at it, had an 
iron plate added in the front; when the same projectile was found 
able to penetrate the whole. Finding that the wrought iron on 
the target had produced this effect, Captain English, R.E., sug- 
— that the shot should be capped with wrought iron and 
at the bare steel, when it was found to penetrate, where the 
previous chilled shot had failed. The writer supposes the reason 
to lie in the fact which he has above pointed out, namely, the 
sudden rupture of the shot against the hard front plate before its 
momentum was impressed on the point. Hence the deep im- 
pressions made y Ae fragments strikirg around the point of 
impact proper. e wrought iron, whether on shot or target, 
prevented this action from taking place. It follows, then, that 
actual penetration into such a structure as the writer recom- 
mended would be deeper than into steel; but, since a wrought 
iron tip gives the same advantage to a shot, steel front plates 
are also easily dealt with; and the writer still thinks that 
thick hard masses of steel covered by iron might, on the whole, 
be the best form of armour. It is interesting, in conclusion, to 
consider what would be the resisting power of the various classes 
of armour-clad ships on service at the present time. The old- 
fashioned classes carrying thin armour, such as the Minotaur, 
Warrior, Achilles, Agincourt, &c., would be easily pierced by 
any powerful chilled or steel projectiles. Itis a question if an 
common shell would penetrate them, but Palliser and steel shell 
— do so in such a way as to set them on fire. It is difficult 
to draw any distinct lines dividing the vessels into groups; but 
the Sultan, Alexandra, and Hercules may be taken as likely to 
roof against being set on fire by any but ve werful 
Palliser or chilled shells. On the other hand, they could be easily 
penetrated not only by the 38-ton but by the 25-ton and even the 
18-ton gun. The turret-ships such as the Thunderer, Devastation, 
and Glatton, are generally more — of resisting artillery, 
because not only is the armour thick, but also, the guns being able 
to fire in any direction, the ships can lie with their sides exposed 
to the enemy at such an angle that the projectiles will glance off 
them. It does not appear likely, judging from the Glatton experi- 
ments at Portland, that the turret of a ship would be easily 
injured so as to prevent its working. If penetrated, as it might be 
by the 38-ton or 35-ton tw the missile would enter in the form of 
fragments and langridge flying across the turret or deck. It is 
scarcely likely that} such penetration would disable a vessel 
in any way. The Temeraire and Hotspur come under the 
same heading, inasmuch as, though not turret ships, they can 
fire at almost any angle with their keel. Lastly, there is 
the Shannon class, which is constructed with thickly-plated 
vital parts, but with sides of lin. of iron only, which would let 
almost any projectile through, except rifle bullets, case-shot, and 
ordinary mitrailleuse bullets. A Palliser shell might pass through 
this vessel without exploding its charge. It would, however, 
be very likely to break up. e writer does not pretend to be 
able to do justice to this class of vessel; his remarks have been 
only upon armour, and in this respect these ships are at a great 
disadvantage. It is for those who understand the counter- 
balancing merits of such vessels to advocate their construction.” 
A discussion followed, which we shall publish in our next 
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* It has come to our notice that some applicants to the Patent. 
office Sales Department, for Patent Specifications, have caused 
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mistake has been made by looking at Tue ENGINEER Index Laer 
giving the numbers there found, which only refer to pages, in place 
of ad to those pages and finding the numbers of the Specifi- 
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Grants and Dates of Provisional Protection for Six Months. 

8546. ApriaL Navioation, R. Atkin, King’s-road, Chelsea.— 7th September, 
1878. 

4216. Boor Heexs, F. Richardson, Providence, U.8,—22ad October, 1878, 

4612. Preparine Iron, &., C. Conway, Pontnewydd, Newport.—131h 
November, 1878. 

4715. Nats. R. Leigh, Bolton.—20th November, 1878. 

4864, Sapper Bar, J. A. Barnsby, Walsall.—29¢h November, 1878, 

a ane, &c., Sueer Merans, F. J. Taylor, Wakefield.—7th Decen- 
her, 1878. 

5105. CarBon Ponts for Evecrric Licut, R. Punshon, St. Michael's. 
place, Brighton.—13th December, 1878. 

5108. Evaporatine Brine, R. H. Yeomans, Middlewich. 

5172. Crusuino Matt, J. W. Tasker, Halifax.—A communication from 
C, A. Duprez, Reims. 

5173. SHogs for Horses, W. O. Lampe and R. F. P. V. Roche, Hamburg. 

5174. Resprrator, K. N. M. Douglas, Bournemouth. 

5176. Craars, H. M. Hart, Clifton-gardens, Maida-hili, Middlesex, 

5180. Hostery Yarns, W. Fox and J. Clapham, Leeds. 

5182. Gates, A. L. Bricknell, Pilgrim-street, Ludgate-hill, London.—17th 
December, 1878. 

~~ Tramway Rats, H. T. Grainger, New Church-road, Camberwell 
Surrey. 

5186. Brusues, 8. Ludbrook, Harford-street, Mile End-road, London. 

— Barometers, W. H. McCarthy, Coldbath-square, Clerkenwell, Lon 
on, 

5190. Drivinc by Ropes, J. Barbour and A. Combe, Belfast. 

5192. Swiven Joints, J. Reffitt, J. Reflitt, and J. W. Reffitt, Ealing. 

5194. Spinnixe Yarx, H. Whitaker, Manchester. 

5196. Tareapine Heatps and Waar Tureaps, J. Poole, Bradford. 

5198. Toorn-powper Boxes, G. Bernheim, Manchester.—A communica- 
tion from M. Bernheim, New York, U.S. 

5200. ComBrne Fisrovs Sunstances, H. H. Murdoch, Staple-inn, London. 
_ ne from A. Houget, Verviers, Belgium.—18th Decem- 

, 1878. 

5202. Cocks or VaLves, R. R. Gibbs, Liverpool. 

5204. Speakine Tunes, P. W. Barlow, Argyle-road, Castle-hill, Ealing. 

5206. Poraro Diacina, J. Green, Liperpenk 

5208. Suips and Vessets, J.J. F. Andrews, Nettleton-road, New Cross, 
Surrey. 

5210. Unper-sea Torrepo Rockers, W. Giese, Rue Lafayette, Paris. 

5212. Securine Taps or Casks, W. Taylor, Waterloo, Liverpool.—19th 
Decen, ber, 1878. 

5216. O1 Cakes, J. McDougall, London. 

5218. Treatment of Jute, J. J. Sachs, Barrow-in-Furness, 

5222. Rar-way Steerers, E. T. Hughes, Chancery-lane, London.—A com- 
munication from J. B. Blythe, Bordeaux. 

= MuLgs for Sprxnino, J. Clayton, Delph, York, and W. Wright, Man- 
chester. 





5226. BLeacnine Corton, &c., F. Wilkinson, Manchester. 

5228. Luspricators, J. Lumb and J. Haigh, Elland, York. 

5280. Iyvatip Coucnes, I. Chorlton, Manchester. 

5232. Pepronisep or SoLusLe Meat, 8. Darby, Leadenhall-street, London. 
— 20th December, 1878. 

5234. Gas Stoves, J. 8. Lawson, Barnsley. 

5236. Frames of Umpretas, J. Cross, Whitehaven. 

5238. Braces, J. Imray, Southampton-buildings, London.—A communi- 
cation from J. C. Rosseau, Boulevard Sebastopol, Paris. 

5242. Prerarine Corton, H. 8. Holt, J. Holt, and J. Holt, Oldham.— 
2lst December, 1878. 

5244. Turnine Back Jacguarp Cy.ixpers, C. Hahlo and C. E. Liebreich, 
Bradford.—A communication from J. Dannenburg, Zittan, Saxony. 

— HoresnHoes, J. Saxby, jun., Albert House, Canterbury-terrace, Kil- 

urn. 

5250. THERMO-ELECTRIC GENERATORS, W. Scott, Rood-lane, London. 

5252. Scountnc Hipes or Skins, W. R. Lake, Southampton-buildings, 
London.—A communication from E. Blaquitre, Paris.—23rd December, 


5254. Stream Generators, J. Blake, Manchester. 
5256. Apparatus for Cookin, W. L. Wise, Chandos-chambers, Adelphi, 
London.—A communication from G. Meurer, Dresden. 

5258. 
52°0. 
5262. 
5264. 
5266. 


Curtine Tunes and Rops, W. Crow, Birmingham. 

Furyaces, P. Spence, Manchester. 

ComBustIBLE Gases, T. B. E. Turrettini, Geneva. 

Mountina, &c., Guns, G. W. Rendel, Newcastle-on-Tyne, 

Fiotes, &c., C. A. Drake, Bedford-square, London. 

5268. Onrarxtne, &c., Seeev of Movine Boptes, J. KE. Bennett, Sheffield. 

= Unpercroonp Teceorapns, F. R. Lucas, Hyde Vale, Greenwich, 

ent. 

5272. Srocks and Dies, H. O. Choles, Upper Clapton, London. 

5274. Macninesor Presses, W. R. Lake, Southampton-buildings, London. 
—A communication from P. H, White, E. P. de Normandie, and G. M. 
Wright, Philadelphia. 

5276. Cocks and Vatves, R. G. Warner, Jewin-crescent, and J. J. Brown, 
Bunhiii-row, London. 

5278. Movipine Macutnes, C. Ezard, Bradford.—24th December, 1878. 

5280. Preventinc Burstixne of Borters, J. Scott, Manchester.—26th 
December, 1878. 

5281. E:ecrric Lamps, A. M. Thompson and H. D. Earl, Crewe. 

5282. Sream Generators, H. Ferguson, Fulton-street, Liverpool. 

5283. Covertne CyLinpers, J. 8. Dronsfield, Oldham. 

5284, Fittinc Decavep Teetu, T. Fletcher, i ag 

5285. Sewine Macuiyes, J. Watson, G. Watson, and E. Jackson, Oldham, 
Lancashire. bd 

5286. AncHors, J. Scott and J H. Riddel, Glasgow. 

5287. Cut-orr Gear for Steam Enotes, J. Turnbull, jun., Glasgow. 

5288. Pianororte Actions, C. Kesseler, Mohrenstrasse.—A communica- 
tion from E. Westmayer, Berlin. 

5289. MeasurtNG TexTiLe Fasrics, C. Kesseler, Mohrenstrasse.—A com- 
munication from N. Dautzenberg ard A. Holvorscheid, Bonn, Ger- 


many. 

5290. Trace ArracuMents, H. J. Haddan, Strand, London.—-A communi- 
cation from F. Vernier, St. Maxire, France. 

5291. Purtryrxe Coat Gas, F. Versmann, Whitecross-place, Finsbury, 
and J. von Quaglio, Grove-place, Brompton. 

5293. Hats, &c., A. B. Biggs, Birmingham. 

5294. Pires, A. B. Biggs, Birmingham, G. K..Chapman and J. Heys, 
King’s Norton. 

5295. Discuaxcinc Water, C. de Nottbeck, Petersburg. 

5296. VeLocirepes, H. J. Lawson, London-road Viaduct, Brighton. 

5207. Reapinc and Mowimsa Macuines, P. C. |Evans and P. J. Evans, 
Brimscombe, and H. J. H. King, Newmarket. 

5299. Casks, J. C. e, South Kensington.—A communication from F. 
J. Chadwick, Guelph, Ontario.—27th December, 1878. 

5300. APPLYING PRessuRE of FLuips as a Motive Power, J. F. Meade, 
Eastwood, Irelan 

5301. Venetian Buiinps, H. Simon, St. Peter’s-square, Manchester.—A 
communication from H. se, Berlin. 

5302. Reapinc and Mowinc Macuines, C. D, Abel, Southampton-build- 
ings, London.—A communication from F. Heimel, Vienna. 

5304. Wasuinc, &c., Macuines, J. Windle and P. D. Davey, Liverpool. 

5305. APPLYING MeTaLiine, J. Gordon, jun., Dundee. 

5306, DevELopING MaGyetism and ExLecrric Currents, T, A, Edison, 
Menlo Park, U.S. 

5307. Carpons, J. B. Freeman, Tottenham. 

5308. TrEaTING Corton, &c., W. Mather, Salford, and J. J. Sachs, Preston. 

5309. Woop Pavina, F. Wirth, Frankfort-on-the-Maine.—A communica- 
tion from C. Graff, Stuttgart. 

5310. FricrionaL Sprep Gear, J. G. Wilson, Market-street, Manchester. 
—A communication from F. Gebauer, Charlottenburg.—28th December, 
1878. 

5812. Accorptons, G. W. von Nawrocki, Leipzigerstrasse.—A communi- 
cation from R. Mtthlmann, Klingenthal. 

5316. Fire-arms, C. A. Drake, ete London. 

5318. Too.s, J. Goodrich, Henry, Marshall, Illinois, U.S. 

5820. Looms for Weavinc, H. Portway, Bradford. 

5822. ATracninc Lamps to Carriages, J. Haden and J. Wathen, Bir- 





mingham. 
5824. Conrectionery, A, H. Cannon, Borough, Surrey.—30th December, 
1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
—— for Paintin, M. Gally, Golden-square, London,—1st January, 
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15. Uriiisine the Risz and Fat of the Tipe as Motive Power, A. M. 
Clark, Chancery-lane, London. — A communication from M. J. 
Courtenay, Idlewilde, New York, U.8.—1st January, 1879. 

71. PRESERVING MEAT, A. A. Libby, Chicago, U.8.—7th January, 1879, 





Patents on which the Stamp Duty of £50 has been Paid. 


59. Locks, J. M. Matthews, Lorne-road, London. — ~ 6th couery, 1876, 

73, FormMiIna ema a C. Barlow, South , London. —Tth 
‘anuary, 1876, 

ro Daocas of Concréte, C. Barlow, Southampton-buildings, London.— 
Tth January, 1876. 

83. Looms for Weavina, R. L. Hattersley, Keighley, and T. Pickles, Den- 
holme.—7th January, 1876 

87. Exornes, W. Payton, Masbro-road, Hammersmith, and J, E. Holmes, 
Newton-terrace, Bayswater.—7th January, 1876. 

109. REFRIGERATING ene gd W. R. Lake, Southampt 
London.—10th January, 1876 

198. Distnrectine Fivips, W. ‘Little, Heckington Hall, Sleaford. —18th 
January, 1876, 

* patna Laprets, J. Blair and A. Blair, Glasgow.—@€th January, 


we Wer Gas Meters, J. Urquhart, Manchester, and W. W. Andrews, 
Kingsland-road, London.—8th January, 1876. 

105. BOAT-DETACHING Apparatos, E. P. ‘Alexander, Southampton-build- 
ings, London.—10th January, 1876. 

119. RocK-BORING Macuryes, J. R. Schram, Norfolk-street, Strand.—11th 
January, 1876. 

150. Pompina Liquips, G. 8. Hazlehurst, Runcorn, Cheshire.—14th Janu- 
ary, 1876. 

158. "Genes Boiters, C. J. Galloway, Manchester.—l4th January, 1876. 

161. Convertino Cast [ron into Steet, A. Browne, Southampton-build- 
ings, London.—14th January, 1876. 

176. CLose, &c., Savrcake or other Furnaces, H. Deacon, Appleton 
House, Widnes.—17th January, sy 

212, Empromerine Macnines, W. E. Gedge, Wellington-street, Strand, 
London.—19th January, 1876. 

319. Lene one Oveacinous Sreps, A. B. Semsiier, North-Western Hotel, 
Lime-s SAverper- 26th January, 1 

im. Se ise. Tarn G . Marchant, Huddersfield, Yorkshire.—11th Janu- 

878. 


142. "Goreme, &c,, Sronn, A. Munro, Arbroath, B. Munro, Forfar, and A. 
Dunlop, Glasgow. —13th January, 1876. 

420. Froor Cioran, F. Walton, Staines.—2nd February, 1876. 

717. Dygine, &c., Faprics, z. Chadwick, Chadderton.—2lst February, 








hnild? 





1876. 

134, SckEwine Macniyery, W, R. Lake, Southampton-buildings, London, 
—12th January, 1876. 

139. Sewing Macniyes, J. H. Johnson, Lincoln's-inn-fields, London.— 
13th January, 1876. 

140. Firrmxcs sg Discnarcine Waren, J. J. Wilson, Edinburgh.—13th 
Jaauary, 187: 

118. ar G. W. Weatherhogg, Strand, London.—llth Janu- 
ary, 

141. Venritatine GuLiy, H. ay 01 Halifax.—13th January, 1876. 





Patents on which the Stamp Du: Duty of £100 has been Paid. 

4. Steam Botrex and other Furnaces, C. Schemioth, Finsbury-place 
South, London,—11th January, 1872. 

242, BOaT-DETACHING Apparatus, E. J. Hill, Pimlico, London.—24th 
January, 1872. 

401. SEWING Macutines, N, P. Stockwell, 
February, 1872, 

278. AncHors, R, Saunders, Croydon.—30th January, 1872. 

110. BREECH-LOADING SMALL-aRMs, J. F. Swinburn, Birmingham.—13th 
January, 1872. 

171. — Air and Gases, T. Whitwell, Stockton-on-Tees.—19th Janu 
ary, § 


Regent-street, London.—7 th 





Notices of Intention to Proceed with Patents. 
3413. Mecuanicat Founrarns, J. G. Wilson, Market-street, Manchester. 
—A communication from W. Finsch..- 20th August, 1878. 
3499. CicaRetTTEs, J. G. Tongue, Southampt 8, London,—A 
communication from J, M. A. me 
3510, Macnines for Sewine Straw, &c., J. H. Johnson, Lincoln’s-inn- 


—_ London.—A communication from H. Friedberger.—4th September, 


3530. Vesseis, R. Richards, Mancheste: 


= Grnornoxe, M. A. Wier, Shepherd’ 8 Bush, London.— 6th September, 
87. 


3547. ConstructinG Rinos, J. Temple, Liverpool. 
a CoMPENSATING the Expansion of Wires, G. Schofield, Elland, York- 





3550. Spikes, &c., G. W. Dyson, Sheffield. 

3551. MaNuRE, T. C. Stone, Liverpool. 

3553. Trnuine Lanp, P. Everitt and T. Cooper, Great Ryburgh, Norfolk. 

— on ae oo other Carriaces, J. Offord, Wells-street, London.-- 
mber, 

3557. Wricuine MACHINES, E. H. J. Denial, Le Mans (Sarthe), Fran 

3562, CHANGING LeaTHER into a DecomrosapLe Powper, F. Wirth, 
kfort-on-the-Maine, Germany.—A communication from L. Riss- 

miller and H. Wiesi: 
3564. 8 W Dawes, Kingston-grove, Leeds.—9th September, 


> TEAM ENGINES, 

3579. Rerricrerators, H. J. Haddan, Strand, London.—A communica- 
tion from F. lausch. 

3586. VaLves, J. Harrison, Liverpool. 

3589. Worktwo Hypraiic Apparatns, J. H. Greathead, Victoria-cham- 
bers, and M. D. Martindale, Great George-street, Westminster. 

3590. Preparino, &c., Corton, J. Higgins, A. Higgins, and 8. Whitworth, 
Salford.—1l0th ‘September, 1878. 

8592. Door Locks, 8. Russell, Clarendon-road, vee § hill, London. 

3594. SEWING Saca Ks, E. P. Alexander, South , London. 
—A communication from K. Schultheiss. 

8599. TREATMENT of Brine, L. Mond, Northwich, Cheshire. 

3601. Cases of Barometers, J. Wi itherspoon, Fox-court, Holborn.— 11th 
September, 1878. 

3603. ELecrric Conpuctors, G. J. Stanf: 
don.—A communication from E. F. Philli 

3606. Printine, &c , on Woon, E. P. Alexander, $ 
London.—A communication from L. Zweig and A. Tischler. 

3608. Reapinc Macuines, R. Sorley, Thornhill, Perth. 

yr ee, J.C. Haddan, Akermpan- -road, Brixton.—12th Sep- 
ember, 187 

= \ aaaee Frour, &c., E. Poggioli, Bologna (Italia). —14th September, 


3644. Syrinces, G. J. Stanf bet t 
munication from W. W. Ste 

3650. Locomotive Enaines, D. y i G. habia and W. J. Lineham, 
Leeds.—16th September, 1878. 

8665. WiInpow-sasn SuprorteErs, H. J. Haddan, Strand, London.—A com- 
munication from A. Ryder. 

3666. Toxos, H. J. Had 
L. Lay.—l7th September, 1878. 

8703. Hats, F. arren, Southsea, 

3709. PowER Looms, W. Longbottom, Barnsley.—19th September, 1878. 

8717. Looms, A. F. Firth and J. Boothman, Clifton Mill, Brighouse. 

8727. Micky TINTED cs, 4 —_ mer, Goerlitz.—20th ene 1878. 

3738. Surps’ Compasses, C. bel, 8 mdon.— 
A communication from J. Pan 21st September, 18 

3765. ARRANGEMENT of a, Bertus, J. Jackson, Blackwall Basin, Lon- 

on.—24th tember, 187 
3788. Bay rm Lamps, F. * Merry, Pimlico, London.--25th September, 


1 
3820. Teens; C. H. Murray, Loman-street, S k.— 27th September, 


3801, Comps, H. L. Nelson, Aberdeen.—3rd October, (1878 

3907, STEAM Insectors, M. Benson, South ildi 
A communication from J. H. Irwin.—4th October, 1878. 

8997. Gas, J. E. Dowson, Claverton-street, London. 

4010. Paint Brusues, G.  Russum, Leeds.—10th October, 1878. 

4066. MAGNETO-DYNAMO-ELECTRIC Macaines, J. Imray, ee 
buildings, London.—A communication from the Société General 
d'Electricité, 

4071. Susrenpine, &c., Boats, J. M. B. Baker, Southampton-buildi 
London. —14th October, 1878. 

4134. Sewina MACHINES, A. . Anderson, Glasgow.—17th October, 1878. 

4216. — HeeE1s, F, Richardson, Rhode Island, U. 8.—23nd October, 


4243. A Cops, A. Anderson and G. Browning, Glasgow.—23rd 
“e Wikre Gear, R. Wilson, jun., Patricroft, Lancashire.—-31st Oclo- 


’ 
4488. Gurra-rercua, E. T. Truman, Old Burlington-street, London,—2nd 
November, 1878. 
4540. PICKERS for Looms, D, N. Smith, Dundee.—8th Ni ber, 1878, 
4699. Drivinc MAcuiNnEs by ELECTRO-MAGNETISM, A. Melhado, ‘Ramagate. 
—19th November, 1878. 


4780. REFRACTORY Bricks, E, Riley, City-road, London.—23rd November, 
4798. Drivinc Suvpeies, G. B. Woodruff, Cheapside, London.—25th 
November, 1878, 
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"Strand, London.—A communication from W. 
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4843. Gas, &c., Encives, W. Foulis, G 
ba .s Screw PROPELLER, M. Pratt, 
878. 


4968. Looms, dD. ne and 8. Ayland, Moston.—5th December, 1878. 

5005, SienaLiine, J. 8. Williams, lasgow. —6th December, 1878. 

5052. Cosine Casks for CONTAINING CaUsTIC Sopa, F. H. Mort, Widnes, 
—10th December, 1878. 

5068. Monry iLL, P. E Cashin, High-street, Stratford. 

5072. Reautators for Watcues, F.J. Perkins, Frome, Somerset. 

5079. Extincuisnina Hyprocarpon Lamps, C. B. Pedlar, Nailsworth.— 

ember, 1878. 

5122. INGREDIENTS Forminc Compounps for WRITING _ Saying &e., J. 
Hickisson, Southente: -road, London.—13th December, 1 

6139, Evecrriciry for Licutixa, W. B. Brain, St. Jekn'e Wood, London, 

5144. Presses, T. Moore, Clevelaud-terrace, South Stockton-on-Tees. 

ne. Reap Locomorives, W. L. Holt, Bridge-street, London.—14th Decem- 


N.B. 
Dart th, Devonshire.—16th 


— 28th November, 1878. 
soding London. — 29th November, 


5152, 7. Lames, G. Whyte, Northview, 

5158. Srorrers for Bort.es, J. 8, 
December, 1878. 

5174. Respirator, K. N. M. Douglas, Bournemouth. 

5180. Hosiery Yarns, W. Fox and J. Clapham, Leeds. -17th December, 





1878. 

5193, Sewine Macuines, 8. Pitt, Sutton.—A communication from J. A. 
House,—18th December, 1878 
5221. Securtne Taps in Casks, W. Taylor, Waterloo, Liverpool. 

5215. Comps, J. Hickisson, Southgate-road, London. — 19th December, 
1878, 

5248, Teeniseneine J. Saxby, jun., Albert House, Canterbury-terrace, 
Kilburn.— 23rd December, 1878 

5253. Bossrns, W. Wood, Dukinfield, Lancashire. 

5265. Powper for DestRoyine Insects, J. Cc. W. Stanley, Westbourne 
Park, London.--24th December, 1878. 

5287. Cct-orr Gear for STEAM Evarnzs, J. Turnbull, jun., Glasgow.—27th 
December, 1878. 

5306. DeveLorpinc Macnetism and Exvecrric Currents, T. A. Edison, 
Menlo Park, U.S. 

5308. Treatine Cotron, &c., W. Mather, Salford, and J. Sachs, Preston. 
—28th December, 1878. 

5311. Cuaroine, &c., Gas Rerorts, A. Q. Ross, Cincinatti, U.S.—30th 
December, 1878. 

5332. Maxine Sanp Mou ps, W. Darling and R. V. Sellers, Keighley.— 
31st December, 1878. 

71. Preservine Meat, A. A. Libby, Chicago, U.S.—7th January, 1879. 


heving op an interest in opposing any one of such applications 

chon feeve particu in writing of their objections to such a 

at the office of the Comentetionasy of Patents within twenty-one days after 
date. 





List of Specifications ag: meg during the week ending 
January, 1879. 
8011", 4d.; 1503, 6d.; ae 10d.; 1556, 6d.; 1746, 6d.; 1826, 2d.; 1887, 6d.; 





1935, 10d.; 1963, 1 10d.; 1969, 4d.; ;’ 2087, 6d.; 2051, 8d.; 2053, 6d.; 2082, Is ; 

2120, 6d.; bd.; : 2194, 6d. 2197, 6d.; "2198, 6d.; 2216, 6d. 

2228, 1s. dd. ; 2240, 6d.; 2 , 4d.; 2251 6d.; 2256, 6d.; 2258, 6d.; 2259, 6d: 
2261, 4d.; 2262, 4a.; q 4 * 2270, 6d.; 2271, 2d.; 2272, Gd.; 2273, 2d.; 
2974, 4d.; 2975, 2 d.; 2277, 2d.; 2279, 6d.; 2280, 6d.; 2284, 6d.; 
2287, 2d.; 2999, oa. * p0ug," 6a: 2294, 6d.; 2296, 6d.; 2297, 6d.; 3 2299, 2d.; 

2300, 4d.; 2303, 6a.; 


8 2308, 2d.; 2300, 4d.; 2210, 2d.; 2318, 2d.; 2316, 2d.: 
2317, 2d.; 2319, 6d.; ” 2321, 4d.; 282 + adi 2332, 6d. 
2333, ; 2834, 2d.; 2335, 2d. 23: 
joo 4d; 2343, 6d.; 2345, 2d.; 2346 

? 2367, 4d.; , Od; 2378, 2d.; * 9379, 2d.; * osga,” 2d.; 2388, ba 
oon 6d.; 2394, 2d.; Seer 2d. 2402, 4d.; "2453, 8d.; 2529, 6d.; 2636, 4d.; 
4126, 4d.; 4196, 4d. 








*,* Specifications will be forwarded by post from the Patent-office on 
recei of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office r, made payable at the Post-office, 5, H - 
Holborn, to Mr. H. Reader Lack her Majesty's Patent-office, Sout! 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of | Be 
Her Majesty’s Commissioners of Patents. 





1580. Apparatus — LUBRICATING THE AXLES OF RAILWAY ENGINES, 
CARRIAGES, &c., White.—Dated lith April, 1878. 6 
A floating cphindiar i is placed in the oil box, and by its buoyancy main- 
tains a contact with the axle, to which jit transfers oil as the axle 
revolves. 


1742. Door Fasteninc, C. B. Welin.—Dated 1st May, 1878.—(Not pro- 
ceeded with.) 4d. 

The ordinary chain is replaced by a piece with a head fixed on the 
inside of the door, and a second piece revolving on a hinge, fixed on 
the door jamb, and slotted to receive the former piece which slides 
therein. 

1957. Fiver Presses, H. EF. Newton.—Dated 15th May, 1878 (A com- 
munication.) 
nthe press has become so charged with solid matter that the filter- 
ing will not continue, the supply and exit openings are closed, and water 
under pressure is forced to pass through the cakes and carry ‘off with it 
the soluble saccharine matter that is mixed with the solid matter, which 
is then removed by hand. 
1975. Tix on Orner Merat Cans, &c., FE. Enzensberger.—Dated 16th May, 
1878.—(A eeeniiatoe, }-(Not proceeded with.) 2d. 

The neck of the can is formed with a tube projecting downwards and 
having a nae theongh the side. Into the tube is placed a plug with a 
corresponding hole, so that by turning the plug the opening in the tube 
can be closed or opened. 

1987. Looms, &c., J. Clapham.—Dated 17th May, 1878. 6d. 

The continuous “ beam ” is abolished, and on a shaft are mounted a 
number of flanged bobbins to receive a number of threads or yarns. The 
shaft may be nged so as to be capable of being lifted to any angle, for 
putting on or taking off the full or empty bobbins. 
ei. ee apes For CHEckiNG Casu, A. W. Boker.—Dated 17th May, 

878. 


A oh in the form of a a with sloping front contains two drawers 

(back and front) witha balance between the two, the catch of which secures 

= front drawer when not used, and opened by a token made of slate, 
n which the amount of cash to be en is written, such token passing 

tl rough a slot from the top and striking the balance, thus opening the 

drawer and is deposited in the back drawer, which is secu’ by a lock 

and key. 

1999. Sure Covptine orn Deracninea Hook, P. C. Langshaw.—Dated 18th 
May, 1878. 6d. 

The hook is hinged at the bottom so as to allow the front part to fall 
down when not secured by a spring link which is eae g to the shank 
of the hook, and is passed over the point of the hinged part, which it 

secures in position, until the link is ale’ upwards by means of a rope 
when the point of the hinged part is disengaged, thus — the hinged 
part to drop and release the animal to which it is attached 
2009. Apparatus FoR Propuctne SEAMLESS METAL Press, &c., BE. Quad- 
ling.—Dated 20th May, 1878. 64d. 

For casting pipes the moulds are made of metal or infusible earthy 
matter, and are constructed so that with proper cores they form a num- 
ber of annular spaces from 3ft. to 10ft. in por ge in which the pipes are 
cast. The mould is covered at top and bottom with plates which support 
the core and close both ends, The mould is then plunged into a vessel 
— i the molten metal and the bottom cover removed, thus filling 

the mould, when the cover is replaced, and the mould withdrawn. The 
Thy then passed through ro and finished by placing a mandril 

e, and passing it oom finishing rollers or reciprocating dies. 
2011. Macuinery we! Dressine Fiour, W. and A. J. Houghton.—Dated 
20th May, 1878. 6d. 

The dress’ cylinder consists of two end plates and a helical rib 
extending in the form of a screw thread of slow pitch continuously from 
end to end of the cylinder, and upon the outside of w! is stre' ames pe 
silk or other clothing. Upon a shaft within the cylinder is 


bene Rages ee at their ends alternately, and the inner ones 

3 entirely through the outer ones. A current of water flows 
| oe. the inner tubes, and the refrigerant is in the annular space 
between the two. 

2065. Consrruction or PerMANeNT Way or RatLways, V. Demerbe.— 
Dated 28rd May, 1878. 6d. 

Tbe rails are hollow and of a cross section resembling an inverted V. 
The bed is flat for about half its width, and adjoining the inner ry nad 
the flattened part is a longitudinal groove to receive the flange of th 
wheels. These rails are sunk into the ground to nearly their full d 
in order to remove all tendency of the rails to deflect under the weigh’ 
passing trains. 

2081. Manuracrure or Iron, J. Couper and R. Dobbie.—Dated 24th May, 
1878.—(Veid.) 2d. 

100 lb. of the oxide of iron, containing about 96 per cent. of oxide, is 
added to from 5 to 10 per cent. of the chlorides of the alkalis or earths, 
and 22 per cent. of carbon, such mixture being charged into the furnace 
either in a dry state or first moistened and formed into blocks. 

2086. Apparatus For Prorectinc CLorues, &c., FROM BEING STOLEN IN 
Paces or Pusiic Resort, J. G. Wilson. Dated 24th May, 1878.—(A 
communication. ) 6d. 

This consists of a locking apparatus to be attached to the hat rail and 
also to the garment to be suspended, the same being opened by means of 
a key to be carried by the owner of the clothes. 

2100. ANNEALING Pots, J. Hopkins. —Dated 25th May v, 1878. 4d. 

The improvements consist in the ture of the top 
and sides to be made in one or more pieces, with the blooming out of the 
top, er with the welding on the ends at the joints of the top 
and sides, whereby greater strength and simplicity is effected. 
moss ea For Steam Enoines, J. BE. Bott —Dated 27th May, 

6d. 

The outer ca e is cast in one piece, with an interior cone, which has a 
spiral channel ; in this case a nozzle is screwed, which has a suitable bore 
for the exhaust steam. 


2109. Looms, &c., G. A. M. Malleval.—Duted 27th May, 1878. 8d. 

In the regulator, the divisions of the ratchet wheel are transmitted by 
a milled wheel acting on a disc, to which is fixed the first pinion and 
makes it turn in one direction or the other. The disc is of metal or 
wood and is covered with a sheet of india-rubber, so as to give a firm 
hold to the milled wheel, which recedes from the centre as the cloth 
=— increases in diameter, a spring keeping the wheel against the 





2127. Sewrna emaeee, A. V. Newton.—Dated 28th May, 1878.—(A com- 
munication.) 6d. 

The spur wheel which transmits motion from the driving pulley to the 
sewing m: nism is loose on the stud pin carrying the driving pulley, 
and is independent thereof, except when connected therewith by a 
sliding pin fitted into the hub of the driving pu ley. The spool winder 
is hinged to the framing in such a position that its friction pulley may 
be thrown into contact with the imuer periphery of the driving pulley 
y tipping it on its hinge. A wedged-shaped piece on the frame of the 

il winder forces out the locking pin clear of the spur wheel, when the 
motion of the sewing machine will be arrested, the continued rotation of 
the driving pulley serving only to actuate the spool winder. 


2144. Wasninc, Rixstna, anp Dryinc Woot, &c., &. Brainerd —Dated 
29th May, 1878.—(A communication.)—( Not proceeded with.) 4d. 

This consists in the combination of a horizontally rotating, reticulated, 
or foraminous basket or e, which constitutes a receiver to contain the 
wool or other substance and allow the treating liquid to be forced through 
the meshes of the Posner a curb or cistern to contajn such rotary cage 
and the I’'quil, a steam — or other mechanical mieans for forcing or 
carrying t..c cleansing liquid into the cage and cistern’ and connecting 
with the tank containing the cleansing liquid, and lastly of the suitable 
water supply, connecting also with the interior of the or cistern, the 
cistern being provided at bottom with two clapper or other suitable valves, 
one of which valves governs communication with the interior of the 
cistern, and with a reservoir to contain the cleansing liquid after 
peo has the cistern, and the other valve permitting the rinse water 
after it has done its duty to run to waste. 

2145. MANUFACTURE OF ee Lic Boxes, Cases, &c., H. W. Herbst.— 
Dated 29th May, 1878. 

The metal blank is mtr the side flaps being shaped to admit of 
their a dished by pressure between a matrix and mandril. The 

parts which are intended to be put together are then closed or folded, so 
as to form the body, to which a spring lid in a single piece or in two 
pieces is applied. A sliding or ordinary hinged lid may ¢ be used. 
2146. Ruwsixo Gear or Veuicies, EZ. de Pass.—Dated 29th May, 1878.— 

(A communication.)—(Not proceeded with.) 2d. 

This consists in making the head block of malleable cast iron, so 
shaped that either a double or single reach can be connected to it, with- 
out alteration or change, the single or double reach being made of iron 
pipe, and all the mountings of malleable cast iron. 

2148. Macuines ror Ditcuinc or Excavatine Eartu, G. 8. Terry.— 
Dated 29th May, 1878.—(A communication.)—( Not proceeded with.) 4d. 

An elevation wheel with sharp edges divides the soil by its weight, the 
slice being separated by shoes or cutters pivotted to arms near the middle 
of the wheel. The wheel carries up the soil and deposits it at the sides 
of the ditch over a saddle. 

2140. Support ror Books, P. S. Justice.—Dated 29th May, 1878.—(A 
communication.) 6d. 

In order to prevent books from falling upon their sides when two or 
more volumes have been taken from a row, a thin base plate is employed 
having an upright supporting plate at right angles toi. rising up between 
the extremities. 


a6), amererrns or Common Saut, H. Ransford.—Dated 29th May, 
6d. 


ph the pans in which the brine is evaporated are placed other pans 
which cover them, with the exception of a strip wide enough to admit of 
the salt being raked out. The under side of the upper pan is of a V form, 
so that the moisture which condenses on it may not drip back into the 
pan beneath, but trickle down to the bottom of the incline where a gutter 
is placed to convey it away. The rake employed is formed with the 
blade and handle jointed so as to permit the blade to fold down and ride 
easily over the salt on the bottom of the pan when thrust forwards, but 
draws the salt along when drawn backwards. 

2154. Apparatus FOR CLEANING AND PoLisHinG Knives, W. E. Gedye.— 
Dated 29th May, 1878.—(A communication.) 6d. 

This consists of two su ed plates covered with felt or other suit- 
able material, and between which the polishing material is placed. 

2155. Matcu anv Fusee Boxes, J. Koch.—Dated 29th May, 1878.—{Not 
proceeded with.) 2d. 

This box is made thin enough to yield under pressure of the fingers, 
and within it is placed a sheet of sand or emery paper, roughened metal, 
or other material, friction against which will ignite a match or a fusee. 
2156. MaxuractorE oF Guass or A Nove. Co1our, J. G. Sowerby.— Dated 

29th May, 1878. : 

This consists in the use in the manufacture of glass, of cryolite in com- 
bination with uranium and the usual ingredients of glass making. 
2158. CaNDLESTICKS OR eek er me J. W. Harding.—Dated 29th 

May, 1878.—(A communication.) 6d. 

A sli ing socket is employed, which may be adjusted to admit of the 
candle being or lowered in the socket, thus enabling the candle to 
be entirely burnt. 

2159. bs meer Friction In THRUsT BEARINGS AND Footsteps, J. and 
Lea.—Dated 30th May, 1878. 2d. 

This consists in fixing by key or forging to shaft a strong disc, the ends 
of which are turned half round, £ i.e., hollowed imto each end to one-half 
the diameter of spherical balls ; and into which half round grooves a nl be 

placed a number of chilled cast iron spherical balls, steel hardened balls 
or phosphor bronze or suitable metal balls, the number being 
reg d to the ter of the disc and the nature of their employment. 
2160. SizeInc AND Dressinc WaRPS FOR THE MANUFACTURE OF Hair 

Satine, J. Royle.—Dated 30th May, 1878. Pee proceeded with.) 2d. 

In front of the machine is a creel sup) the requisite num- 
ber of spools or bobbins the threads from whic Ps rst passed through 
areed or comb, or through wire guides or perforated metal plates to 
reduce them to the desired width, and they are then passed through or 
fa ptt a pair of sizeing rollers, the lower one of which dips in thick size 








sue tan drum Fre onpen of radial arms and longitudinal blades in 
lanes parallel with the en of the cylinder; by changing the of the 
linder the hee is conveyed through more or less rapidly, without 
eytine ecting the acting of the centrifugal vanes. 
2046. PREPARING yy &c., W. W. Seymour.—Dated 22nd May, 1878, 
—(A communication.) 4 

The leather is saturated with a solution of resin and benzine, which 
readily penetrates the leather, filling up the pores, and when dry stiffens 
and toughens it, also rendering it w: 4 
2048. baci esky ow Ick AnD CooLine AIR FoR VENTILATION, &c., H. 

Aydon.—Dated 22nd May, 1878. 1s. 

This relates to the production of clear block ice, the cooling of air, and 
the production of, for refrigera purposes, oy ammonia from a 
saturated solution of ammonia, or from ve de materials yee 
pom oon = liquid anhydrous passes into the coil, and is there 

ded, a the heat from air forced through the coil. The 
t ee to traverse annular spaces of 





in coils composed 
series of inner and o' ter tubes in order to produce ice, the outer ones 





ition in a trough beneath. They then pass between 
we eylindrical ‘brushes, and then pass over plates heated by gas or 
otherwise. 


2162. Batancr WEIGHT FOR THE SUSPENSION OF CHANDELIERS, &c. 


. F. Coureur.- a = May, 1878.—(Not proceeded with.) 2d. 
This relates to having a central balance weight termed the 
crown, through w) ch the gas conduit ses, and this latter is made 
telescope fashion. A band chain is at ed on each side of the counter- 


ise; thence they pass over two rollers fixed above and mounted on a 
Bxed ' support at the head of the gasalier ; or yh then descend and pass 
over two more rollers, whence they again and finally descend to sone 
their other ends fixed +o a cup, which aban) the counterpoise when 
the gasalier is pushed home to the ceiling. 

2163. BrEEcH-LOADING FirE-aRMs, J. and R. Bullock.--Dated 30th May, 
1878.—({ Not led with.) 2d. ; 
The ordinary lock-plate is used, with the bridle sear, and sear spring 
and the tumbler. The @ ‘~ of the oane Ds has a hammer head. The 
swivel is dispensed with, but a roller is adaj in the main spring 

traversing up an incline at the base of the tumblers. 
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2164. Sprvninc anp Prerartinc Frames, Rand J. Wright.—Dated 


30th May, 1878.—{ Not se with.) 2d. 
To the end of the lifter rod is secured a square or socket, in 
which is fitted the arm of a loose bracket ; “D the end af thin ore & 8 
flange, against ich works the end of the screw. At the back of this 
fiunge next the lifter rod are two or more = emg adjusted so as to 
bring the end of the rod such a distance from the end of the lifter 
screw that the lifter spin and bobbins are set, and will lift the pro dow a4 


distance to suit the bobbin for which the projection on the loose brac' 

has been arranged for. 

2166. Sua wen ror Borrurs, J. Taylor.—Dated 30th May, 1878.—(Not 
Mis consist in constructing the stoppers of an oval cr acorn shape, or 

of such a shape that the middle gens or of larger pv ihenorwedy oy Pd 


ee ton one nats of On bottle. The sto: are con- 
structed of, or other hard material, and covered with india- 
rabber, or 0! material. 


2167. APPARATUS FoR CALENDERING OR PReEssING TEXTILE Fasrics, H. 
Stead.—Dated 30th May, 1878.—(Not proceeded with.) 2d. 

This consists in the employment of a roller covered with cotton, felt, or 
— ono or a ee UT tion with a semicir- 
of which is polished and shay so 

SS Rani wothe rein os 
2168. Uston Jormst ror Pires, AND WasHERS FoR Same, F. Goodall.— 

Dated 30th May, 1878.—({ Not proceeded with.) 2d. 

This consists in the use and application of two flanges ha’ a nut or 
collar on the face of one side of each to screw or othe: fasten 
on to pipes intended to be jointed. On the other side of one —t the 


flanges is mg ye or rib, which fits into a correspon 
formed into of the other fi ; a washeris then placed 





jueen 
the flanges, and is made to fit wt ~e e ‘projection and into the recess, 80 
that when the two flanges are bolted together a perfect joint is made. 


2169. SeLr-actine Buck. J. = —Dated 30th May, 1873. 6d. 

The buckle of a lar frame of suitable material, upon 
which a bar is fixed in al a manner as to allow it to run vpon two of the 
opposite sides of the frame, and parallel to the two other. 

2171. Sare Brivce, Fire Lapper, anp Hose Etevaror ComBINeED, G. 
Juengst.- —Dated 30th | May, 1878. 8d. 

This of a jointed butt linked ladder, beam, or pole, 
the links of which are pivotted t and ted over their butting 
sides by chains or ropes with one end secured to the top link, and the 
other to the reel of a windlass, by means of which said ladder is wound 
and drawn together, or unwound and stretched out erected, and made 
rigid tangentially from the reel of the windlass, and thus maintained by 
the assistance of check ropes or hooks, so that the ladder may be extendes 
vertically or horizontally, or at any angle, and by such means eo | 
an extensible ladder or bridge, which may with it when di 
one or more fiexible hose pipes for the passage of liquids. 

2172. Cicar Tunes, IW. Scott and J. Yair.—Dated 30th May, 1878.—{Not 
proceeded with.) 2d. 

To an ordinary cigar tube is applied a metal tube formed in several 
lengths, moving telescope-wise one over the other, so that the end of the 
cigar may be covered when necessary to discontinue smoking. 


78. , Rennassen, &c., J. Miniere.—Dated 30th May, 1878. 6d. 
springs are formed with extensions ben rest upon the ribs or 
t 











anaainn to the position in which th are Two 
springs, each with one end formed helical, and = the other projecting 
to in a groove of the stretchers and of the ribs respectively nd 


employed, both in conjunction for closing and retaining the 
in a close compact condition. 


2174. Propuctne PHoToGRaPHs WITH ee Finisn, A. Harman.— 
Dated ya 1878.—{Not proceeded with 
m . the back of the transparency, from which an "enlarged negative is 
a couting of matt varnish is applied, upon which any modification 
ote the lights and shades can be made with plumbago, blacklead pencil, or 
other suitable material. 
21°75. Conpensers or Carpinc Encixes, S. Roberts and §. Hirst —Dated 
30th May, 1878.{Void.) 2d. 

A small roller is placed under the doffer cylinder, and has a series of 
single rows of card teeth at such intervals around its ——— oe 
row comes in the space between the card strips of the d 
roller rotates in an opposite direction to the doffer, and thus om = 
whatever fibre may overhang the strips. 


2177. Treatinc Quinons, E. Ullrich.—Dated 21st May, 1878. 4d. 

Added to a dry quinon is a strong mixture of sulphuric acid and salt- 
petre, or nitric acid. This is heated under pressure in a closed vessel 
until nitro-quinon is produced. By continuing the heating process under 
pressure, dye or colouring matter is produced. 


2178. Copeman Scuoo. Desks or Furniture, G. Newton.—Dated 31st 


May, 1878. 
The desk to; A, ee with the standards or supports by means of 
disc joints, w: can be tightened by means of bolts, so as to retain the 


desk top in the an position. To the under side of the desk top are 
secured brackets which are formed with discs ; and to the board or 
toe or on to the standards or supports are fixed cor di ket: 
also formed with discs ; or the discs may be formed in one piece with the 
standards. 





2182. Manvuracrurnisc PuospHoric Acip axpD SUPERPHOSPHATES, F. 
Wirth. —Dated 31st May, 1878.—{A communication.) 4d. 
In the dissolution of the finely powdered phosphorites by sulphuric 


2196. Winxpvow Sasues, G. Scudamore.—Dated 1st June, 1878. 6d. 
Holes are formed in the lower portion of the lower sash for the —_ 
sion of air, which is directed b plates, so 
prevent di ah and the upper portion of the upper sash is formed “with 
Eemed or partial the cecape of vitiated air, and w: are capable of being 
by a valve or slide. 
a we sees Sevr-actinc MULE ng ee Macutnes, J. se a 
——— lst fom, 1878.—(A communication. )}—( Not proceeded with.) 2d. 
slits, which are aie en to pass 
te yar aad it is of the proper thickness, thus detecting and breaking 
out in the yarn. 
2201. Carpine FLax, Hemp, AND OTHER Fisrous Susstances, R. Wilson. 
oe lst June, 1878. 6d. 
has two feed rolls and two doffers at opposite sides 
of ot the main cylinder. The first feed roll takes the fibres as they are 
yin ae by the rn, and delivers them to the oy oes 
ee them to the first doffer, which strips them off. 
rolls ts Sebueen each section of clothing tangent tes, which are 
moved outwards by excentric end guides at a portion o their revolution 
to push out the fibres from the pins of the doffer rollers. The fibres, as 
they are thrust out from the first doffer, are taken up by drawing-off 
rollers, and transmitted to a second feed roll, which delivers them back 
to the carding cylinder. The fibres are then carried forward and brought 
under the action of the second doffer, which, meeting the fibres, strips 
them from carding cylinder and carries them to the drawing-off 
rollers, which take them from the doffer pins and deliver them now 
carded or combed at both ends out of the machine. 


2202. TeLerpuones, W. H. Preece.—Dated 1st June, 1878. 6d. 

The receiving instrument consists of a polarised relay, whose armature, 
vibrating in unison with the o source of sound, will, by its connec- 
tion | through a wire with the diaphragm o of a drum similar to that of the 
toy t tted sounds. In order to increase 
the sound, the free end of the armature is extended beyond the relay, so 
as to give that « end an amount of motion greatly in excess < —— requisite 
for making and breaking contact, and by connecting the ragm with 
this free end by means of a wire, the amplitude of the vibrations is 
multiplied. 

2203. ieee or Caustic ALKALIES, &e., B. W. Parnell and J. 
Simpson.—Dated lst June, 1878. 

This relates to improvements on patent No. 4144, of the year 1877, and 

josed 











consists of effecting an economy of fuel by we a cl vessel or 
agitator fitted with mechanical means of ag and supplied with 
steam from a boiler. 

2204. Mer. 


ETAL BEDSTEADS AND CHILDREN’s Corts, J. IV. Jones.—Dated 1st 
June, 1878.—{ Not proceeded with.) 2d. 

The ends of the transverse bars are formed with slots, in which slide 
bars fixed to and projecting from the sag of the posts. The slats are 
also formed with slots correspon e former ones, and work’ 
over r pins to bars fixed to hn bars. Across the middle 
the tretcher bar, formed at one end with a tapped socket, 
in which is cont a stud passing ar ang ~ side bar, and formed with 
a head on the outside. By ss * stud, the bedstead can be 
pulled out so as to increase the width. 


2205. Route Mitts ror CrusHINc anp Grinpinc Corn, SEeps, &c., 
eg Rea lst June, 1878.—(A communication.)—-{Not proceeded 
we 

The rollers are larger in diameter than those now used, and are driven 
independently, one being carried in fixed journals, and the other on 
the upper ends of double armed levers, which turn on pivots and carry 
on their lower ends a ent with small toothed wheels at the 
ends of a shaft, to which is at an arm carrying a weight. The 
latter causes the toothed wheels to push the segment outwards, and 
thereby force the roller at the upper end of the lever against the ‘other 
roller. The rollers are cleaned by other rollers revolving in the opposite 
direction. 

2207. Suutries, J. B. Wadsworth.—Dated 1st June, 1878. 6d. 

The spindle on which the bobbin is ar laced is so constructed that the 
act of — the spindle releases the bobbin, which can then be easily 
removed. effect this the spindle is made in two parts, which 
acted upon by a spring, incline, or cam, expand or move outwards during 
the closing operation, and —_ a again by the act of raising the 
spindle into an upright pesiti: 

2208. Taps anp Vatves, J. A. Daniel.—Dated 1st June, 1878.—(Not pro- 
ceeded with.) 2d. 

A round plug is cast around the end of the tap, the outer circum- 
ference being chased, and the end turned down taper or convex. A loose 
hollow cap is employed, part of the inner circum! ary be Be os eke is bw 
size of the pipe to be connected, the os 
chased to correspond with the plug. The -~$7 en the 
smaller hole of the cap, then by means of a tool the + mend of the 
pipe is expanded over the = of the cap, and a Teeter washer 





placed over the expanded part. e plug is now screwed into the thread 
= the cap and ante two thse bo Doowsht to close contact, the washer being 
on its seat. 


2208 Macuine ror Curtinc, BuNDLING, AND BinpiInG Firewood, &c., 
F. Kingston.—Dated 1st June, 1878. 6d. 

The block is cut into slabs by a horizontal knife, the edge of which is 

y el with the grain of the wood placed on a table 

The slabs are placed on an apron, and tt under a second 

knife similarly arranged, which cuts them into sticks. The sticks 

fall pay into a cylinder fitted with o) ton, which when the 





acid, and in separating the phosphoric acid in 
mixing apparatus is —— so that the phosphorite ear cannot 
sink to the bottom, thus counteracting the action of the sulphuric acid, 
as is often the case with han 4 maniguition. 
2183. Process ror Coatinc Wire PREPARATORY TO Drawina, P. M. 
Justice.—Dated 31st May, 1878.—(A communication.) 4d. 
The wire is placed in a bath of a saline character either with or with- 
out an admixture of lime therein and afterwards dried, thus forming a 
coating on the wire sufficiently hard to prevent the wire coming in con- 
tact with the die or draw plate when being “‘ drawn down.” 


2184. Sourrairnes, Stups, &c., 0. P. Martin.—Dated 31st May, 1878. 
6d. 


The stem consists of two arms curved in form, and holding between 
them the circular back, which swings readily on an axis, so as to be 
able to be i edgewise and then cusned flat so as to secure it in 
position. 

2185. InsTRUMENTs FoR ReMovine Prosectinc Points or Nats, &c., 
FROM THE INTERIOR OF Buots, C. J. Light. - Dated 31st May, 1878. 


4d. 

Files surrounded by plain rims are arranged in a handle or ye one 
file being at either end and the handle being suitably shaped to allcew of 
its introduction in the boot to remove nails either from the sole or heel 
of the boot. 

2186. Apparatus ror CLOSING THE ‘THROATS OF AND INTRODUCING THE 
CuarcGE tnto Biast Furnaces, &c., Abel.—Dated 31st May, 
1878.—{A communication.) (Not ‘proceeded with.) 4d. 

The cover of the throat prevents the escape of gases through the 
throat, partly by not raising the cover while the furnace is working and 
partly by a packing between the throat and cover, formed by an annular 
ee: trough on the throat, into which the lower part of the cover 

On the i:pper part of the cover charging-boxes are provided for 
seedeag the chirges before they are introduced into the furnace. 


2187. Brusues, J. L.and W. L B. Hinde.—Dated 31st May, 1878. 6d. 
The back and handle is made of — and metallic pins with heads 





are me holes in a sheet of the two 
te ther by sewing or lacing the caoutchouc to the 

kk, which is is Seas ith holes round the edges and a groove in which 
the thread lies. 


2189. Compounp ror PREVENTING Foot-Rot In SHEEP, F. W. Dallimore. 
—Dated 31st May, 1878.—( Not proceeded with.) 2 
The compound consists of perchloride of me or bichloride of 
mercury, acii of copper, chloride of sodium, pro- 
toxide of sodium, either used separately or tog in tion with 
water. 








2193. Apparatus For Propucinc INDUCED CURRENTS OF ELECTRICITY, 
SPECIALLY APPLICABLE TO TRANSMITTING SIGNALS, &c., A. F. St. George. 
—Dated ist June, 1878. 6d. 

Round one pole of a bar magnet is <= ee a bobbin, around which is 
wound insulated metallic wire of small diameter. Outside this is a 
second coil of wire of greater thickness, through which is passed a 
current of electricity generated by a number of ‘‘ Leclanche” cells, and 

a primary external coil is thus constituted, the ends of the wires = 
which, after passing through the battery, are connected togeth 
At the part 7 the circuit thus formed, where the is situated, “is 

an ratus by which the circuit can be rapidly broken and 
reformed, consisting of a flexible metallic spring, made to vibrate 

a metallic stop by “‘twi ” or moving it with the finger, one wire 

connected with the , and the other with the 
it vibrates, and at each tion an induced currcat is produced 
in the inner or secondary coil. 

2195. Apparatus For GENERATING AND Saaeeaee OxyceEn, &., G. Roby. 
—Dated 1st June, 1878.—{(Not 

The bottom of the ait ng removable to faci tate —_ and repair- 
ing. The gas proceeds fro retort h the cool — usual 
manner to the oe direct, of to a ad This tube, 
besides the mouthpiece, has a communication with the atmosphere, so 
as to draw fresh air in, and thus breathe oxygen diluted with fresh air. 





full, advances and pushes the sti Opin » cover over 
the end of the cylinder so as to bring the sticks ition. 
cover then falls, and the piston still advancing, forces the Pooks through 
the tapering end of the cylinder, so as to press them together, before 
binding them, as they issue from the cylinder. 


2210 a B. J. Mills. — Dated 1st June, 1878. —(Not proceeded 
wi 

A claspis made of sheet metal in three nora a front piece and two 

flaps hinged to the sides of the former by spring hinges, the whole being 

shaped to the form of the barrel of a lor’s knot. 


2211. Rerininc or Sucar, H. H. Murdoch.—Dated 1st June, 1878.—(A 
communication.) 4d. 

This relates to wanes on patents No. 240, dated 20th January, 
1876, and No. 4682, dated 10th December, 1877. © cane juice or raw 
sugar which has been treated Nera to one of the processes with lime 
and carbolic acid, and has thereby been clarified, is, instead of being 

through animal ¢ , concentrated at once in a vacuum pan 
until it crystallises, and the first jet or crop of San so obtained is 
separated from the adhering syrup or molasses. hen the process des- 
cribed in the latter patent is employed, the use of charcoal in refi 
sugar is dispensed with by re-dissolving the sugar in water of a 
di of purity, and boiling down the solution so obtained and crystal- 
it. The sugar is then cooled and mp os from the adhering 
syrup, which carries away the impurities ving almost pure white 
sugar. 
ea | MILITARY Reve 3 Barrows, E. Bazin.—Dated 3rd June, 1878.— 


The rifies are used in p.m with two small wh an axle, a 
small square plate, and a few india-rubber rundles, so as to form a hand 
barrow to relieve soldiers marching of their rifles and haversacks. 


2214. LirHoGRAPHIC AND OTHER PRINTING yer J. he Oy and 
J. W. Mason.—Dated 3rd June, 1878.—(Not proceedec: with.) 2d. 
Instead of wey op be the weight of the riders to hoa the wavers 
pressed down on the slab or stone the journals of the wavers are 
i by springs, which hold them firmly, preventing them jumping out 
a bearings, w <> ape, taeeilaalitaasaccinr ten tptrmsacive 
perfect distribution of the in 


2215. Comprnep Matcu “ne AND LIGHTER, E. Clement.—Dated 3rd June, 
t 


“ay ony with. 
A er slides in a slot ormed in a cylindrical case, within which 
revolves a cage, serving to e matches one by one opposite the slot 
in the case, when the pusher is raised forcing the match u and out 
through an opening at the top, at the same time causing its ignition 
by contact with a rubbing surface placed at the mouth of the opening. 
2219. Neck CoLiar, G. F. Harwood.—Dated 3rd June, 1878.—{Not pro- 
ceeded with.) 2d. 
A piece of linen is cut so as to form two collars, one at each edge, and 
is attached to a band so that either side may be used. 


2220. Lamps FoR BuRNING HyDRO-CARBON AND OTHER OILS, A, BE. Ragg. 
—Dated 3rd June, 1878. 6d. 

In place of Silber’s concentric tube a perforated truncated inverted 
cone is placed in the centre of the inner tube - an “ id". wick 
holder, the cone having a perforated flange anni 
—. at bottom. With argand wicks fa an inch ay a quarter diameter 

=e: of the cap is lowered to within a quarter of an inch of the wick. 

k is formed in two og ng litate its a ae 
proce Parte et meeps tyes be to a semicircular fant 
fectly flat at the bottom. inlet for ‘acter is 
against 

ite idee for 


euch other, those having two a edges of fe wick oder abutting 
ingress of 





2221. pr or PHOSPHATE OF PoTassa on PuHospHate oF Sopa, 
F. Wirth.—Dated 3rd June, 1878.—{4 communication.)—(Not proceeded 


consists in manufacturing vont ry eens and sulphur out of 
sulphates of alkali by means of phosphoric acid. 











2228. RecuLaTiIne THE ee AND THE EXPANSION OF Stream In 
Stream Enoines, W. 2. ige.—Dated 8rd June, 1878.—(4A communica. 
tion.)—(Not proceeded with) ) "Ga. 

Valves composed of a fixed disc perforated with several orifices in a 
pin Te are : ee or closed by an axle with a movable disc at each end, 
same manner as the fixed disc, and keyed on this axle, so 

Bhat sin a slight oscillation the may face 

those of the at full p 


xed disc, and the steam enter the cylind 
This movement is 0; semaed by a small crank and small intermediate 
levers. The exhaust by similar valves, worked directly by a 


sane. + ee or Muriate or AmMMoniA, W. Gentles.—Dated sri 
‘une, 1878. 4e 

Any ammoniacal liquor centai carbonates of ft nee is amar 
into a solution of calcium. The car! ic acid of the ammonia ca 
combines with the calcium of the chloride of calcium and the oxygen nn} 
the ammonia, the result being the production of muriate of ammonia and 
carbonate of lime. 
2225. * oe = a Leves, R. Long.—Dated 4th June, 1878.—(Not 

wit 

The tub tube is semicircular, and when filled with liquid allows the bulb or 

air space to move round the circumference. 


2226. Ser Squares on ANGLES Usep IN ARCHITECTURAL Drawine, W, 
dae oF shoclehes. cangenen con taonel wits Whisk Gaiis bina 
pen or skeleton squares are form eir inner velled 
off, and scales Sevmned Unatenn. 


aa87. Sream Sreerine Apparatus, J. and L. Watson.—Dated 4th June, 
878. 6d. 











The rope from the tiller to the steering wheel is directed through a 
system of pulley blocks, one of which is attached to the h of the 
order, 


piston rod of a orizontal steam Minder so that when in workin, 
and steam is —' into ye dy der to act upon the piston t erein, 
the a tt to the d is carried to one side or the 
ship, and the tiller brought over in the desired direction. 
2230. Sewinc Macuines, B. B. Evers.—Dated 4th June, 1878.—(A com- 
munication. }—{ Not with.) 2d. 

The needle works horizontally instead of vertically as hitherto, and the 
feed has a to-and-fro and pay erg movement at right angles to the 
shuttle, and is front end of the raised part of the 
The motion is given to ‘as feed by a rocking shaft and rocker, 


anne. STONE-BREAKING Macuinery, W. Lester.—Dated 4th June, 1878, 


by the side 
supported another 





me ‘movable 2 is suspended upon an axis su 


q the back, near the lower end thereof, 

axis, recctet in suitable , on the centre of which an excentric 
is mounted, w in beige: bey the back of the jaw to force 
it towards the fixed us crush the stone between them. The 
movable jaw is f back by a spring, and the fixed og is formed in 
one piece, so that it can be soversed end for end, and its working faces 
can also be reversed. The usual revolving screen is replaced by a movable 
screen attached to the jaw. 


2235. Brakes ror Lockinc THE WHEELS oF Carts, &c., B. King.—Dated 
4th June, 1878.—{Not proceeded with.) 2d. 

Connected to the body ot the cart by a joint is an arm, niet by a 
rod to the side of the driving seat, and which can, by means of 
this rod, be turned down so as tu pass between the spokes of the wheel. 
2236. Drivinc WHEELS ror Roap Locomotive Enoines, D. Greig.—Dated 

4th June, 1878. 4d. 

The spur or gear wheel is cast in one piece with arms of such — that 
it be bolted direct on to the T or angle iron ring, which forms the 
periphery of the road driving wheels. 

2237. Ferpixo Borries, N. Kelly.—Dated 4th June, 1878.—(Not proceeded 
with 


The wed is divided lengthwise into two or more sections, =e are 
held together by the neck of the bottle. teat unscrews off the 
flexible tube. 

2241. Rariroap Swircues, W. EB. Gedge.—Dated 5th June, 1878.—(A com- 


munication.) 6d. 
A combined switch and guard rail has on one of its surfaces a raised 
surface along its whole } mally, so that when this surface is 
mua & Guile gening to right will pass on to the switch 
, and so on to the branch or siding, and a train mo 
site direction in the main line will, means of an plane. 
over the switch rail on to the main line. It has also on its uppermost 
surface, when turned away from the main line, a shorter raised surface os 
line with the branch or —w but not reaching to the main track, 
that a train will pass from the branch to the main line, but not dad 
trariwise. 


2242. Biocks anp TiLes ror Buitpina, B. Butler.—Dated 5th June, 1878. 
—{Not proceeded with.) 

tity of sand and Portland cement properly mixed is placed in a 
suttable 1 mould, and on the up _~ lace is eae toes a layer of Portland 
— mixed with Venetian n, or other colouring 
Pressure is then pans be — the tile thus formed with a 

pa ae facing is then removed and placed in the open air to dry. 
2243 Device ror Packinc Steam Enoine Pistons, Rops, &c., A. D. 
Spencer.— Dated 5th June, 1878. 


alot, 








teed age ee chee frame and are formed in 
~~ jointed d together, so as to admit the two being distended 
ing an aperture for the escape of steam. 

The singe tained in each t it of the ied 





e are 

by a sprin, which binds them together. Springs are to the 

tes a "png gw in order to retain the rings about centrally of the 

frame, and also to place a slight strain upon the rings and the rod enclosed 

by them. 

2244. Manvuracture or ORNAMESTAL SrRips, Epaine, &c., A. Golding, 
—Dated 5th June, 1878. 4d. 

The strips are formed of a gutta-percha, or _—_ compounds, 
cut or moulded to any ornamental design, and afterwards painted or 
otherwise decorated to produce any desired effect. 

2245. Prorecrine Canisters, &c., C. Cheswright.—Dated 5th June, 1878. 


6d. 

A sheet of soft metal embossed with any suitable oo on 

the cover of the onan, & so that the canister cannot be without 

breaking away the sheet of metal. 

2246. Dveinc Compep Woot aNp OTHERS i BROUS SuBsTANces, G. Chala- 
6d. 


mel.— Dated Sth June, 1878. 

To prevent the adhesion and fraying of fabrics during the of 
dyeing, when they are ene to the agitation of boiling liquid in the 
dye vat, they are protected by porous screens or guards, which may be of 
basketwork, and which keep the fibres in position, whilst they permit 
free access of the dyeing liquid to them. 

2247. Sueer Suears, 7. Brown. —Dated 5th wae: oe. 
This consists in constructing sheep shears wi spring formed of a 
ece of steel separate from and rivetted or welded to the shanks and 
es, the spring formed so as to curve inwards from the point of 
attachment to the s 
2248. Comstnep Too1s, 7. Browa.—Dated 5th June, 1878.—(Not proceeded 
2d 


with, 

This relates to improvements on patent No. 2189, of the or BOY, os = 
consists of as the handle of the combined spade an 
somewhat ring ferule upon its free end, and blade Et the aa 
is formed with a socket, into which the ferule can be driven, so as to be 
held securely. 

2252. Puriryine Cast Iron, 0. Helmholt.—Dated 6th June, 1878. 10d. 

A continuous thin stream of fluid iron is caused to be led slowly 
against and beneath a similar stream consisting of oxides of 
iron. At the. beginning of its way the mp en stream 
to the opposing stream, which contains om | 
first stream meets in its further way the second stream more bac, 
containing more oxides of iron, - its Fam, ator hi as acid to 
finally flows off purified, whilst the 
phosphoric acid and then silica, 
the iron stream. 

1 ae witHout Furnaces, L. Francy.—Dated 6th Jums 
1878. 

Steam is e the starting point introduced in a reservoir filled with a 
quantity of superheated water. This reservoir is mounted on a frame 
with four wheels, and ava a reasonable distribution of the water saturated 
— steam, on leaving th he reservoir, is transformed into steam, and 

is thence to the cylinders ef the locomotive, and 
Py eye poy tps aury ensans ta tevabereis oreccmaeed 
by a condenser. 

2263 Macuine For CompounDING GELATINOUS AND SACCHARINE SUB- 
STANCES, C. B. Child and B. Giles.—Dated 6th June 1878.—(Not proceeded 


pre) 





with.) 2d. 

The —  iglnie ts of one or more sieves of perforated metal, of a 
semi-cylindrical shape a with solid ends, in which are bearings to take 4 
revolving shaft. A series of brushes are fastened by bolts to arms fixed 

through the perfora- 


to the shaft, which press the substance to be trea’ 

tions of the sieve. 

2264 Repropucrion or Om PartTincs on Panes, Canvas, &., 
—Dated 6th June, 1878. 


H. Bogaerts. 4d. 
This consists in ino chromic iogreien of “ the bod ny | in gelatine or 
a mixture of romic alkali, an‘ d gly taking an im- 
pression from the gelatine, on & goletine tn indie-rubber oe 


doe Sitabie material, and obtaining therefrom, by the 
metallurgy, a plate or ble’ coated with iron, Ww which 


Saeed danoaal 
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plate block being heated and imprinted on the panel or surface by 
ee a press y Boman in the strokes or touches of the painter's 
prush and the reliefs and depressions of the oil painting. 
. Propucine anp Reautatina Execrric Licut, H. Wilde.—Dated 
ates ag nels on laced 1 to each other and are fixed i 
nm are e) r n 
— a s xed to a base of wood or other non- 


separate holders. The holders are 
conducting material, and are sv constructed that the distance of the 


, 

carbons from each other may be adjusted to 7[—Son of closeness with- 
out the holders coming into metallic contact. e carbons are connected 
respectively with the polar terminals of an electro-magnetic machine a 
ducing alternating currents. When the light is required, the circuit is 
completed between the carbun points by a solid conducting substance, or 
hy a paste composed of carbon, mixed with oil or gum. The strength of 
the current and the thickness of the carbons and their distance apart are 
80 proportioned that the light is produced from the upper extremity of 
the carbons, which burn downwards with regularity until they are con- 
sumed. 


9267. Warerrroor Ciorus, J. Northrop and 7. Itlingworth.—Dated 
6th June, 1878.—(Not proceeded with.) 2d. 

The fabric is factured from a bination of silk and combina- 
tion of silk and cotton in such a manner that when woven together a 

t portion of the silk is thrown on to the top of the piece. After the 
piece has been pressed the under side of the fabric is covered with a thin 
sheet of india-rubber, which renders the cloth thoroughly waterproof. 

. Warcues, D. A. A. Buck.—Datd 7th June, 1878.—(Complete.) 8d. 

This consists principally in the peculiar construction of the combined 
spring wheel and barrel. 

2285. ‘Rotary Enorves, Pumps, &c., A. Vacherst.—Dated 7th June, 

1878. 6d. 

This relates to improvements on patent No. 3828, dated 3rd November, 
1875, and consists in operating the sliding valves or pistons, in order to 
move them into and out cf contact with the stationary boss within the 
revolving cylinder by means of stationary cams in lieu of by steam or 
other motive fluid. The cams may be formed by a groove in the frame 
in which works rollers connected to the pistons or valves. 

. VENTILATORS AND CHimNey Tops, H. M. Williams.—Dated Tth 

June, 1878.—(A communication.) 6d. 

A vertical tube or shaft is provided at its upper end with an enlargement 
of somewhat spherical form, the top opening of which is of the same dia- 
meter asthe tube. A cap or cone is elevated above the enlargement and 
is attached to the tube by vertical rods. The lever edge of the cap is o 
considerably larger diameter than the top opening of the enlar t. 
When placed in position with the Geer and cone above the roof of the 
building, whichever way the wind blows a current will be created upward 
through the shaft and out between the cone and sphere. 


2320. Rattway Wacons For THE Transport OF Stores, &c., H. Entz.— 
—Dated 10th June, 1878. 4 

Loaded vehicles are drawn up ladders by means of a windlass 
and chain attached to the wagon, on te a turntable mounted on the 
wagon, which is then turned a quarter of a revolution, so as to bring 
the line of the vehicle parallel to the wagon, when it is secured in position 
until required to unload. 

2353. Dressina Mitistones, A. B. Childs.—Dated 13th June, 1878.—(A 
communication.) 6d. 

This consists in dressing millstones for regulating the proportion of 
furrow surface and capacity to the land or grinding surface of the stone, 
so that the grain or seed acted on may only be granulated instead of 
ground. 

2371. Gerais Brnpinc Macatnes, 0. 8. Gage.—Dated 14th June, 1878.—(4 
communication.)—(Complete.) 6d. : 

This relates toa means of insuring the positive entrance of the wire 
into the slot of the twister, irrespective of the size of the gavel or the 
condition of the grain, which end is attained by forcing the wire into 
the slot of the twister or binding head by a spring push rod or wire in- 
serting mechanisin. 

238'7. Metat Movuxtines ror THE Soves oF Boots and SHoes, A. Teller- 
ing.—Dated 15th June, 1878. 5 

This relates to the manufacture and use of cast metal mountings for 
boots and shoes, consisting of s of any desired configuration, and 
having projecting pins cast on side thereof. 

2407. MANvracruRE oF ARTICLES PRODUCED BY THE ELECTRO-DEPOSITION 
or Mera, W. R. Lake.—Dated lith June, 1878.—(A communication.)— 

‘omplete.) 6d. 

11 eaeee saellitate the finishing off of the edges, the moulds are 
formed so as to produce a depression around the edges on the front side 
of the article, and a corresponding ridge on the back side, the portion of 
the metal beyond the ridge being afte removed by planing from 
the back side to the bottom of the groove. 

2612. Grain Brxpers, 0. S. Gage.—Dated 29th June, 1878.—(A com- 
munication.)~(Complete.) 6d. : 

This consists in the combination of a reciprocating binding —_, a 
slotted intermittingly rotating crank mounted thereon, a travelling 
driving chain carrying a pin working in a slot of the crank arm, a locking 
latch pivotted upon‘ the crank arm, and simultaneously acting upon the 

of the driving chain, and the pitman which actuates the binding arm, 
whereby the binding carriage and binding arm are automatically locked 
in position, and released at the proper moment by a single instru- 
mentality. 

2679. Gratin Brxvers, 0. S. Gage.—Dated 4th June, 1878.—(A communi- 
cation. )—(Complete.) 8d. ‘ i. 

This consists in the combination of a traversing binding carriage, an 
intermittently rotating crank mounted thereon, a driving chain 
actuating the carriage through the medium ofthe crank, locking latches, 
alugor spline on the collar of the crank, temporarily to hold the 
at the end of each stroke, and releasing lugs on the crank itself. 

2026. Ixp1a-Rupper Suoes anv Boots, P. Lawrence.—Dated 23rd July, 
1878.—(4 communication.) 6d. 

The sole instead of being rounded at the heel is extended longer than 
the shoe and terminated in a point, which, when applied to the shoe, is 
bent upwards and made to adhere to the exterior surface of the counter, 
and by vulcanisation securely attached as usual. 

3022, Manuracture or Sopa, 4. Allhusen.—Dated 30th July, 1878. 4d. 

This consists in the system of furnacing in a revolving furnace the 
materials employed in the manufacture of soda, and known as sulphate 
of soda, carbonate of lime, and coal, in which the operation is divided 
into two distinct stages. 

3116. Apparatus ror Removine Cinpers, &c., FRoM STEAM OR OTHER 

G. L. de Maupeou d'Ableiges.—Dated 7th August, 1878.—(Com- 
ete.) 4d. 

ree odd in the disintegration and incorporation with water of 
cinders, scoria, clinkers, and other waste materials derived from furnaces 
and other sources on board ship, and the onion therefrom of the 
resulting mixture, the said operations being effected by means of disin- 
tegrating, mixing, extracting, and motive apparatus. 

3222. Macutnes ror Bortnc oR TUNNELLING HORIZONTALLY BY MEANS 
oF CompresseD Arr, R. H. Brandon.—Dated 15th August, 1878.—(A 
communication.) 6d. 

An air cylinder is fixed at the heading of the gallery, and a shield, the 
front of which faces the gallery, has projecting at the back a cylinder 
open at its other extremity, and of a ient di ter to emb the 
inner extremity of the air cylinder, the two being connected by a packed 
water-tight joint so as to exclude the escape of compressed air, and at the 
same time allow the shield with its cylinder to be moved forward away 
from the air cylinder. As the cutting progresses boring tools are d 
in front of the shield, and are worked by compressed air in a cylinder 
adapted within the shield cylinder. An opening is made in the lower 
part of the shield in order to obtain access to the material cut down, and 
so as to prevent water from filling the shield cylinder, an inclined parti- 
tion is run up from the bottom of the opening to a higher level than the 
top of the same, thus forming an hydraulic joint. <A dredging chain 

through the opening, and is worked by the same motor as the 
ng tools, the material cut away being delivered at the other end of 
the shield cylinder. 

833'76. MecHANISM FoR AUTOMATICALLY Frepina Natt PLaTes To THE 
Currers or Nai. Macuines, W. H. Field.—Dated 27th August, 1878.— 
(Complete.) 6d. 

The rearward movement of the jaws of a clamp is limited by a screw 
passing through a hole in an arm, so that its forward end is struck by an 
arm formed upon the lower part of the jaw. The other jaw is similarly 

rated ; the two screws strike against each other and clamp the nail 
plate, which is then moved forward by the outward motion of a rod, 
which causes the clamp to turn upon a pivot, and feed the plate through 

a barrel to the cutters. The length of feed is adjustable by shifting 

brackets carrying the shaft, through which motion is imparted to the 

eeder. . 

















33'78. Lupricatinc BEARINGS FoR MILLSTONEs, IV. P. Thompson.—Dated 
27th August, 1878.—(A communication. )—{Complete.) 6d. 

The spindle is sur ded by a bushing with oil recesses, and notches 
extending between the recesses and the central opening of the bushing, 
and wherein wicks are placed passing from the recesses to the spindle. A 
grease cup covers the recesses and forms an additional bearing for the 
spindle, such cup being closed in by a cap. 

8493. CircuLaR Saw, W. R. Lake.—Dated 3rd September, 1878.—(A com- 
munication.)—(Complete.) 6d. : 

This consists in a circular saw made “firm,” with reference to its 
radii, but “‘ loose ” with refi to its di ter. 











3520. Baskets, J. J. Cole-—Dated 5th September, 1878. -—(Complete.) 6d. 
This consists of two pieces of thin wood, veneer, or other flexible 
material, one of which constitutes the entire body and the other the 


3532. Device to Factiitate tHe Accurate Use or Frre-arms, W. R. 
Lake.— Dated 6th September, 1878.—(A communication.)—(Complete.) 4d. 
This consists in a plane mirror so fixed to the stock of the weapon that 
when ~ it can be almost instantly placed in position, and when so 


placed will give an accurate reflection of objects behind the bearer of the 
weapon. 
agyer an | W. R. Lake.-—Dated 9th September, 1878.—(A communication.) 
—(Com, 
This 


consists of a toy so constructed that its several portions may be 

readily detached or di cted from each other, and packed when notin 

use, within a box or receptacle which forms the body or other portion of 

the toy when the said pieces are set up or put together. Also of the body 

of a toy carriage provided on its side with cleats, apertures, dowel pins, 

and other suitable means for supporting and holding in view the 

or pictures of animals or other objects ; when not in use can be inclosed 

wii the body in combination with a cover. 

3577. Horsesnors anp Macurnery ror ROLUING BLANKS FoR SAME, H. 
7 ~ 6° home 10th September, 1378.—(Complete.)}—A communica- 

ion. 

This consists in making horseshoes by rélling metal bars with a V- 
shaped flange, notching said flange, and bending the blank into shape ; 
also in blanks consisting of a channelled bar with parallel ridges 
and cavities, together with a longitudinal separating ve ; lastly, in 
a sectional roll, consisting essentially of two heads secured to a driving 
shaft and cylinder fitted to said heads, the cylinder being armed with 
movable dies, whose contiguous ends abut. 

4056. Rotary Enornes, S. Piit.— Dated 12th October, 1878.—(A communi- 
cation.)—(Complete.) 6d. 
This consists in a rotary steam engine of the combination of two 
trically-disposed pistons fastencd on each axle. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE new iron trade quarter indicated by the recurrence of the 
quarterly meetings last week opened very quietly. Scarcely 
fifty per cent. of the capacity of the mills and forges is needed to 
meet the calls now being made upon South Staffordshire for 
finished iron ; whilst in respect of pig iron the furnaces this week 
in blast are only thirty-three out of ape ae my of 148— 

ood, bad, and indifferent—furnaces built et in existence. 

et sellers are not defying the market. n raw and in 
rolled iron alike there is, on the contrary, a disposition 
to secure orders upon terms which should satisfy buyers’ reason- 
able requirements. Marked bars are still quoted at £7 10s., and 
Earl Dudley’s brand—Round Oak—at £8 2s. 6d. per ton; but 
there are few marked bar firms who would refuse a good order at 
less money, and excellent bars are easy to buy at £7. Upon the 
week, marked bars have fallen in demand; and high-class 
plates are not much if at all better in request. At date of 
cage | one prominent finished ironworks was still inopera- 
tive, though since the Christmas holidays began, when work 
was suspended, there has been nearly a month for the accumu- 
lation of orders. Common bars are to be bought at less money 
than has distinguished the business for many years past. The 
open market quotations are a minimum of £6; but buyers make 
no secret of their success in getting supplies at a few shillings 
within that figure. Firms of established position will not, how- 
ever, take orders for common bars for less than the larger sum ; 
and there are not many concerns of the sort indicated who will 
take an order at the price. Merchant bar orders, many of these 
will, nevertheless, book at from £6 10s. upwards, according to 
uality. The nail rod trade is duller than usual. There is ground 
or fear that Belgian ironmasters are getting more than their 
share of nail rod orders from China. The strip trade is inactive, 
and the minimum prices as much as 10s. below the rates at which 
some firms will alone accept orders. Sheets accumulate in stock, 
en for the bulk of uses to which they are put they deteriorate by 
eeping. Hence efforts to sell are this week conspicuous. Only 
indifferent success, however, ensues. The galvanisers do not buy 
with less reluctance this week than last. This is the more hurtful to 
the market, since in the intervalfthere has been an Australian mail 
delivered. Thereislessinquiry upon the whole for galvanised sheets 
than at the date of the preceding mail. The quotations in 
elbourne were : pel Oak, £24; orb, £22 15s.; Davies’ 
crown, £22 10s.; Jones’s emu, Walker’s three crown, More- 
wood’s assorted invoice, and the Redcliffe brand, all £22; white 
Braby’s sun brand was £21 10s. In actual sales the ordinary 
brands of English were £21 1s., and best £21 10s. to £23. There 
had been sales of assortments of ungalvanised sheets, and the 
prices quoted in Melbourne are Nos. 8 to 18, £10 10s.; and Nos. 20 
to 26, £14. Plates were in quiet request at from £9 10s. to £12. 

Hoops were £9 10s. to £10. Fencing wire was selling quietly at 
£12 10s., £13 5s., and £14, for Nos. 6, 7, and 8 respectively. 
Strength still characterises the tin-plate trade throughout South 
Staffordshire and East Worcestershi Firms of best position 
are working to the full extent of their capability. An encou- 
raging number of the orders they are executing have been booked 
at prices in advance of the late minimum of from 3d. to 1s. 9d. 

r box. To-day (Thursday) in Birmingham, and yesterday in 

olverhampton, an advance of 2s, upon the minimum was firmly 
demanded. 

The result of the recent arbitration upon the question of iron- 
workers’ wages in Shropshi been the awarding by the 
arbitrator of the following reductions upon the original rates of 
wages :—Marked bars, No. 4, 15 per cent.; No. 5, 19 per cent.; 
No. 6, 20 per cent.; No. 7, 28 per cent.; and No. 8, 33 per cent. 
The operatives have since resolved to ask their employers to 
associate themselves with the South Staffordshire Wages Board. 

e secre of the employers’ section of the South Stafford- 
shire Mill and Forge Wages Board has forwarded to the men’s 
secretary the employers’ case upon the question of wages being 
regulated by the new statutory ton. With this case before him 
the men’s secretary has drawn up a reply, and-the two documents 
are now receiving the attention of the President of the board. 
The employers’ document proposes to deduct 6d. for the difference 
in the weight of the ‘“‘ton,” which must now be the statutory 
22401b., and not as hitherto, 2400lb. Pending the decision of 
the President of the board, Mr. Chamberlain, M.P., a few em- 
ployers are continuing to pay the old scale at “ per parcel,” or 
** per lot” of 2400 1b.; while others are deducting one-fifteenth 
from the men’s pay notes. 

The question of indexing canal boats as to their carrying 
capacity is one in which this district is largely interested. Plenty 
of the boats plying the canals are indexed as of a certain — 
whereas in reality they carry, most of them, much more. In 
answer to a question upon this subject, her Majesty’s ce 
of Weights and Measures has replied to a trader, that ‘‘ Under 
the new Weights and Measures Act, coal must be sold by weight, 
and under Section 19 any contract or sale not made in accordance 
with the Act: is rendered void. Coal will therefore have to be 
weighed into the boats, as an inspector has no authority to certify 
orin any way verify a canal boat, even though its gauge is marked 
upon it.” 

FThe quotations for Staffordshire all-mine iron are this week 
£3 5s. to £310s, Alike to-day as yesterday, however, all-mine 
iron was offered by a few makers at £3. Derbyshire iron was 

uoted at 50s., and occasionally a little less, and at the lowest 

gures afewsales were made. Lancashire hematites were quoted at 
65s., but were easily procurable at 62s. 6d. Consumers of both 
forge and foundry iron have mostly over-bought, and they are 
still as a rule unable to accept deliveries. 

Coal is now coming in’ freely from even the collieries which 
supply the householders. Cannock Chase is by the b: ing up 
of the ice approachable as well by canal as by rail. The quota- 
tions for domestic fuel are not therefore so strong this week as 
last. Heathen coal mined West of Dudley at Earl Dudley’s pits 





was to be had to-day at 133. East of Dudley furnace coal is to 
had at from 8s. to 93., and best forge at from 7s. 6d. to 8s. per 

n. 

Engineering and iron foundry concerns in and about Birming- 
ham are but quietly engaged. The chief steam and gas wrought 
iron tube manufacturers are well off for orders, but the prices 
alone obtainable are very low. Cast pipe makers have been 
busy all the week in the departments affected by the recent 
frost, and less pressing orders have had to give place. The lock 
and other manufacturers affected by the statement made with 
much prominence this week that they are greatly behind their 
American competitors, are maintaining that their critic is scarcely 
up with the times as to the extent to which machinery is employed 
in this district. 

The tinners oma by Messrs. Izon and Co., hollow-ware 
manufacturers, West Bromwich, who recently struck work on 
account of the decision of the firm to impose a very small fine in 
cases where they passed bad work, have expressed their willing- 
ness to return to work at the terms pro d 

The Birmingham, Tame, and Rea District Drainage Board 
have issued their estimates for 1879. The amount required for 
the expenses of the board during that year is £19,199. Of this 
amount the sum required from the borough of Birmingham is 
£17,399, leaving £1800 to be contributed by the outside authori- 
ties. The assets and liabilities set forth in the estimate show a 
balance of £2678 in favour of the board. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is still very little encouragement to be derived from the 
future so far as the iron trade of this district is concerned, and 
although a more hopeful feeling prevails in some quarters, there 
is no present improvement in business. The heavy stocks held 
by makers encourage buyers to hold back in the hope of securing 
more favourable terms than are at present offered, and although 
makers still refuse to contract beyond the next six months except 
at a premium upon present prices, merchants continue to offer 
over the whole of the year, and some sales, although not of large 
quantities, are reported. . 

There was a good attendance at the Manchester weekly meeting 
on Ewes but the market was extremely dull, with very little 
business of any kind offering, and prices as low as ever. With 
regard to Lancashire pig iron, there is still no material change to 
notice. Makers adhere to late rates, and their quotations for 
delivery into Manchester remain at 49s. per ton for No. 3 
foundry and 48s. for No. 4 forge, less 24 ‘per cent., but as no 
business is being done at these figures they can only be regarded 
as nominal. Outside brands are offered in this district at very 
low figures, No. 3 Derbyshire foundry iron delivered here being 
aes at about 47s. per ton, and No. 4 forge 45s. per ton, an 

incolnshire foundry at 47s., and forge at 44s. 6d. per ton, less 
24, but there are lower sellers than this, and Middlesbrough iron 
delivered equal to Manchester is offered at 43s. 3d. to 43s. 6d. per 
ton, net cash, for No. 3 foundry, and forge qualities at about 6d. 
per ton less. , 

In the finished iron trade there has been no material alteration 
either as regards prices or demand, no change having been made 
in quotations since the quarterly meetings. Works are still only 
partly employed, but there is a moderate warehouse trade being 
done, and the orders coming through merchants enable makers to 
keep their places going, although the general complaint is that 
the prices at which work is secured leave little or no margin for 
profit. The average quotations for delivery into the Manchester 
district are about £6 per ton for North Staffordshire bars and 
£5 15s. to £5 17s. 6d. for Lancashire and Middlesbrough bars, 
—_ for good specifications lower prices than these would be 
taken. 

A tolerably brisk demand is maintained for the better classes 
of round coal suitable for house fire purposes, and slightly higher 
prices, as compared with last month, are being obtained at many 
of the collieries, although the full extent of the advance which 
has been asked in some cases is not being got, and with milder 
weather it is probable the higher prices will only be temporary. 
Colliery proprietors, however, have been able to clear off a good 
deal of their stocks, which will place them in a better position 
for working their pits more regularly during the summer. In the 
lower qualities of fuel the market continues very dull, the depres- 
sion in the iron and other coal-consuming branches of trade 
causing the requirements for forge and steam coal, burgy, and 
slack to be very small, and in the last-named description of fuel 
prices of anything exhibit a downward tendency. The average 
quotations at the pit-mouth are about as under :—Best house 
coal, 9s. 6d. to 10s.; seconds, 7s. to 8s.; common, 6s. to 6s. 6d.; 
forge and steam coal, 5s. 6d. to 6s.; burgy, 4s. to 4s. 6d.; and 
slack, 2s. 6d. to 3s. 6d. per ton. 

For shipment there has been a fair demand, with an improve- 
ment in prices, common and steam coal being now quoted at the 
high level, Liverpool, at from 7s. to 7s. 6d. per ton. 

The meeting on Change at Barrow, on Monday, revealed no 
new feature in the position of the iron and steel trades of North 
Lancashire and Cumberland. The demand for pig iron remains 
very small, and the contracts in are chiefly’ on home 
account, while the small amount of business offering comes mainly 
from home consumers. ‘There are, however, a few contracts on 
continental account on hand, and it is anticipated that with the 
approaching spring, continental users of hematite iron and Bessemer 
steel will take advantage of a more settled state of political affairs 
to secure consignments of these metals at the low values now 
ruling. Steel makers are working short time, and it seems 

robable they will continue to do so for\several weeks to come. 
No. 1 Bessemer is quoted at the old figure of 55s. per 
ton at makers’ works, but sales are at a lower figure than this, 
while forge iron of No. 3 quality is quoted at 52s., and sales are 
noted, in some instances, as low as 50s. The shipbuilding trade 
shows no new feature, the contracts in hand getting gradually 
worked out, with sateen of new orders to take their place. 
The finished iron e is very quiet, and several of the mills are 
stopped altogether, plates and bars being in limited request. 
Engineers and others employed in the minor industries of the 
district. are not employing their full number of hands. Theiron 
ore trade is quieter than for some time past, and sales are chiefly 
confined to the requir ts of lting works in the district. 
The coal trade is depressed in every department, but there has 
lately been an improvement in the demand for house descriptions. 
The steam shipping trade has fallen off lately, and as a conse- 
quence, very little coal is required. A few cargoes of coal have, 
however, been shipped away lately as ballast to foreign ports. 

The system of coal washing in Cumberland is making much 
progress. The Crosby Colliery Company are at full work with 
an apparatus they have erected, and another machine is bein 
put up at the Brayton Domain Colliery. It is said the cost o' 
this machinery is great, that its working parts are complicated 
and liable to get out of order, and that it will be found a too 
expensive luxury. A trial, however, is being made, and if it 
su s will be the means of establishing a better demand for 
Cumberland coal than now exists. 

The smiths, fitters, and moulders employed by Mr. S. J. Claye, 
railway rolling stock manufacturer, Barrow-in-Furness, have 
struck work owing to a notice that they must work fifty-nine 
instead of fifty-four hours per week. The men are supported by 
the trade societies. 

There are several skilled and unskilled workmen out of employ 
in the Furness district. The corporation of Barrow have deter- 
mined to expend £1000 in relief worl:s, with a view of finding 
employment for those who have no work. They have accordingly 
commenced the construction of a promenade on the west of 
Walney Channel, which will ultimately prove one of the best- 
frequented resorts of the town. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TRAVELLERS are now resuming their journeys, and I am 
informed that several of them who have communicated with 
their employers report that orders are = a little more freely. 
Money, ence is hard to getin. In the North, particularly 
in the West of Scotland, the improvement is more marked than 
was expected. The Glasgow Bank collapse is very wv 
pre aos and the brief breathing time which the Scotc'! 
customers have obtained has been of immense service to them. 
Those firms who were sensible enough to have patience, although 
the people were “‘ hard hit,” will not regret it in the coming season, 
as the Scotch have long memories for favours received, and are cer- 
tain to dotheir best for those who were considerate in the hour of their 
calamity. Less encouraging reports come from Bristol and the 
Cornish districts. The af failures in these localities seemed 
to have literally stunned several merchants, and the recove! 
of confidence, even though the extent of the disaster was so muc 
less, will not be so rapid as in the North. The trade is very 
depressed in the Bristol and Cornish journeys. 

Fhe dispute in the coal trade still continues. Since I last 
wrote you, Mr. Mundella, M.P., has recommended a settlement 
by arbitration. He succeeded in inducing the employers to 
consent to this course, and then pi to look up 
the miners’ delegates who had come to the town that after- 
noon. I was present when he met the men, and the way 
in which they received the suggestion did not augur very favour- 
ably for the result. However, Mr. Mundella’s arguments must 
have made a considerable impression upon them, as in the subse- 
quent interview with the employers, the delegates to go 
back and consult their constituents. The question of arbitration 
or no arbitration was referred to the various lodges of the union, 

ding e custom in such cases. The results were received 
and considered at a special meeting of the miners’ council held at 
ley on Tuesday. The coalowners had fixed Monday, the 
13th, as the day for receiving the reply of the miners; but on 
inquiry at the offices here that afternoon, I was assured that no 
moo be been received, and that nothing definite could take 
place until the following Wednesday, when the majority of the 
notices expire. Since y bn the employers, at the request of the 
men, have agreed to extend the notices till the 28th inst., 
by which time the union officials hope to bring the men 
round to the acceptance of arbitration. It was pretty evi- 
dent, I think, from the first that the employers would not 
have it all their own way. The owners’ Association is 
not so strong or united a ly as it once was, and it has 
not acted en bloc in this matter. At several of its collieries the 
notice has never been given at all. Besides, the men have got 
the idea into their heads that the employers do not mean it, and 
they are therefore disposed to present a bold front and cry “‘ No 
surrender.” 

An influentially attended meeting of the local firms engaged in 
the iron e has been held here since my last. It was unani- 
mously resolved to demand a reduction from the moulders. All 
the = be ironworkers havemade concessions, and it is not expected 
that there will be much resistance on the part of the moulders. 
The trade is exceedingly depressed. 

At a meeting of the Council of the Sheffield Chamber of Com- 
merce, Mr. Mundella was requested to inquire as to the general 
effect of the lapse of the Franco-Austrian Treaty upon the tariff 
of British ge The file and steel manufacturers complain that 
the duties on their products are almost prohibitory, and if they 
are not reduced the trade of the town with France will probably 
greatly diminish. 

This has been a week of strikes and threatened strikes. A 
serious dispute is going on in all branches of the building trades, 
and the guards on the Midland have apparently been worsted in 
their attempts to resist reduction in wages and extension of hours. 
In the latter strike very great interest has been taken by the 
public, and much inconvenience has been caused to business firms, 
and particularly to coalowners, by the delay of heavy traffic. 

I have to note this week the death of Mr. Charles Cammell, 
head of the t firm of Messrs. Charles Cammell and Co., 
Limited, Cyclops Steel and Iron Works, Saville-street, East. 
Mr. Cammell, who has long since ceased to take any practical 
direction of the affairs of the company, was born in Hull in 1810, 
came to Sheffield at an earl , andcommenced asa traveller for 
Messrs. Ibbotson Brothers, of the Globe W orks, steel and file manu- 
facturers. With two partners he afterwards started business on his 
own account, and during the extension of the railway system 
between 1837 and 1845 his firm prospered amazingly. He was 
among the first to introduce the heavy trades in = +A material 
and in armour-plates to the town. He commenced life, as he 
has been h to remark, with a £5 note in his pocket, and now 
he is believed to have died a millionaire. The Cyclops Works 
cover an area of about eleven acres; the Grimesthorpe Steel 
Works close on twenty-one acres; and the Yorkshire Steel and 
Iron Works, at Penistone, twenty-five acres; while the compan 
also owns the Oaks Colliery in the Barnsley seam, and its coal- 
field extends to upwards of 1100 acres. He was chairman of the 
company, in which position he will be succeeded by Mr. George 
Wilson, ing director, who has long had the practical 
superintendence of the business on his shoulders 

ere is no change to report in the cutlery and file trades. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE is no change, either for better or worse, in the condition 
of the pig iron trade of the North of England. Prices fluctuate 
a little, but not to the extent of more than 6d. per ton. The 

meral quotations are, for No. 3, 34s. 6d., and No. 4 forge, 34s. 

ers’ stocks are increasing use, with a production which 
has decreased only to a very small extent, shipments are, in the 
natural order of things, considerably less than they were last 
month. The agitation in favour of a reduction of railway rates 
on the carriage of iron to the Midland district is a theme of 
constant conversation in Cleveland. Staffordshire manufacturers 
show such an extreme desire to procure Cleveland iron that it is 
worth while making all possible efforts to secure them as per- 
manent customers. And it is believed that only by a reduction 
in railway rates can this be permanently effected. 

Mr. C. H. Muller, a large iron merchant and shipowner in 
Middlesbrough, writes in his annual circular, just issued, as 
follows :—“‘ The a of pig iron of all qualities in our 
district amounts to nearly 1,000,000 tons ad annum. We have, 
therefore, to find an outlet somewhere for the large surplus of 
over 1,000,000 tons, a task which brings us into competition with 
the iron ucing districts in this and other countries ; and as 
all have been struggling for some time for bare existence, the fight 
has. been often keen and sharp. Cleveland has so far stood its 

und well, in spite of being handicapped heavily in many places 
yy rates of carri or import duties. How long this struggle 
can be carried on in the absence of any decided revival of demand, 
depends upon the extent of our resources and those of our com- 
petitors. We cannot conceal that the bad trade and sacrifices are 
pinching us here, because, this being the youngest of the large 
iron districts, it has not the accumulated profits of two or three 
age to fall back upon, as is the case with the older 
istricts. Cleveland has to rely on its great natural resources 
and its energetic industry, to pass successfully through the 
present crisis, and to hold and extend its position. It is a poor 
consolation, but still satisfactory to our exertions, to find by 
looking round that the results of other people’s labour have been 
equally barren.” 


y * 
The award of the umpire in the question of the reduction of 
ironworkers was received 
Mr. Shaw Lefevre, M.P., the umpire to whom 


the wages of the North of Englan 
on Tuesday. 





final decision was referred by the arbitrators, Mr. E. Williams 
and Mr. Lloyd Jones, awards “that a reduction shall take place 
of 6d. per ton in puddling, and 5 per cent. in all other wages 
customarily aff at each works by the Board district wages’ 
changes. is reduction shall date from the 2nd of December 
last ; that it shall continue for two months from that date, and 
thenceforward, subject to one month’s notice of change from 
either side, after the expiration of such period.” The umpire 
adds—*‘ In making this award, I must express my regret that the 
state of the wrought iron trade should require a reduction of 
wi to a point lower than they have been for many years past, 
and my earnest hope that renewed prosperity and profits in the 
trade may, at no distant period, justify and enable a return to 
higher wages.” The amount of reduction awarded is the full 
amount claimed by the ere. 

This week several large plate mills, which had been laid off for 
the past three or four weeks, have been re-started, so that, from a 
labour point of view, the condition of things in the manufactured 
iron trade is brighter than it has been of late. The strike of the 
men employed at the Eston Steel Works of Messrs. Bolckow, 
Vaughan, and Co., Limited, against a reduction of 10 per cent. 
in their wages, is now over, the men having asked to be allowed 
to resume work at the reduction. These works have plenty of 
orders in hand. During last year they turned out 75,000 tons of 
steel rails, and are now in a position to make at the rate of 2000 
tons per week. 

The — between the iron shipbuilders of the Tees at 
Hartlepool and their men, as to the reduction of wages claimed, 
continues in the same state. The men recently employed at 
Messrs. Raylton, Dixon, and Co.’s shipyard continue out on 
strike, and it is feared that so soon as the notices expire in other 
yards, which will happen early next week, there will be a general 
turnout cf the men. It is, however, possible that something 
may be done to avert such a very serious calamity, and it has 
been sug ested that a mutual basis might be upon whereby 
shipbuilders should reduce the wages of high-paid men without 
materially affecting those of the lower scale. 

The Durham coal trade is in a very depressed condition. 
Several collieries have been closed, and it is feared that others 
will have to follow. Prices are very low, and the demand is 


uncertain. 

The Middlesbrough branch of the Amalgamated Society of 
Engineers has approved most emphatically of the action of the 
Executive Council with regard to the nine hours system, and each 
member has agreed to pay a weekly levy in support of the council. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been very dull during the past week, the 
prices of warrants continuing to e, and those of makers’ 
iron being also in several instances somewhat lower. There has, 
however, been an improvement in the foreign shipments of pig 
iron to the extent of 1414 tons, as compared with those of the 

receding week ; and since Christmas the exports show a total 
increase of 3079 tons. The imports of pigs from Middlesbrough, 
on the other hand, are 1670 tons less than they were in the pre- 
ceding week, and they show a total decrease of 4214 tons since 
the 25th December last. A larger quantity of pig iron than usual 
has been sent into Messrs. Connal and Co.’s stores, which now 
contain 201,746 tons. Three furnaces have n temporarily 
blown out at the Dalmellington Ironworks, reducing the whole 
number in blast to 89 against 86 at the same date last year. 

The warrant market opened quietly on Friday, with business 
at 42s. 64d. to 42s. 44d. cash, and 42s. 5d. three weeks’ fixed, the 
tone being rather firmer in the afternoon at 42s. 44d. to 42s. 6d. 
one month ffixed, advancing to 42s. 6d. cash and 42s. 7d. one 
month fixed. On Monday the market was exceedingly dull, and 

rices fell to a lower figure than for seven-and-twenty years. 
Gadses was done in the morning at from 42s. 5d. to 42s. 4d. 
cash, and from 42s. 6d. to 42s. 54d. one month, while in the 
afternoon the prices further receded to 42s. 3d. and 42s. 2d. cash. 
The market was steadier on Tuesday with business at 42s. 44d. 
for two months. On Wednesday the market was quiet but 
steady at 42s. 5d. one month, and 42s. 44d. cash. To-day—Thurs- 
day—the market was firm, with business at 42s. 7d. to 42s. 6d. 
cash, and 42s. 8d. to 42s. 7d. one month fixed. 

There is little demand for makers’ iron, the prices of which, in 
some cases, are 6d. lower, and the quotations are as follows :— 
G.m.b., f.0.b., at Glasgow, per ton, No. 1, 43s. 6d.; No. 3, 
42s, 6d.; Gartsherrie, No. 1, 49s.; No. 3, 45s.; Coltness, No. 1, 
50s. 6d.; No. 3, 45s. 6d.; Summerlee, No. 1, 48s.; No. 3, 43s. 6d.; 
Langloan, No. 1, 51s.; No. 3, 45s.; Carnbroe, No. 1, 45s.; No. 3, 
44s.; Monkland, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Clyde, No. 1, 
44s.; No. 3, 43s.; Govan, at Broomielaw, No. 1, 43s. 6d.; 
No. 3, 42s. 6d.; Calder, at Port Dundas, No. 1, 49s. 6d.; No. 3, 
44s.; Glengarnock, at Ardrossan, No. 1, 46s. 6d.; No. 3, 44s. 6d.; 
Eglinton, No. 1, 43s.; No. 3, 42s.; Dalmellington, No. 1, 43s.; 
No. 3, 42s.; Carron, at ge gay ere No. 1, 60s.; ditto, specially 
selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 50s. 6d.; 
No. 3, 46s. Bar iron sells at from £6 5s. to £6 10s. per ton, and 
nail rods at £6 15s. 

The prices of manufactured iron, though nominally unchanged, 
are in reality very low. During the past week the exports of 
iron manufactures from the Clyde were larger than they have 
been since Christmas. They included £16,300 worth of machinery, 
of which £8154 went to Calcutta, £4870 to !Cadiz, and £3144 to 


New land; £4500 castings, of which £2065 were sent to 
Bombay, and £1817 to New Zealand; £2129 bars for New 
Zealand ; £2284 rails for New Zealand ; and £4600 miscellaneous 


articles, of which £1940 were despatched to Calcutta, £1450 to 
Rangoon, and £700 to New Zealand. There were besides sewing 
machines to the value of £550. 

In consequence of the long continuance of extremely cold 
weather, the demand for coals for domestic consumption has been 
very good, and there is now also a slight improvement in the 
shipping demand. ‘Trade is dull in the eastern mining counties. 

t Carlisle the Coltness Iron Company has re-opened May- 
field ironstone pit, which was closed on the 10th July, 1875. The 
same company has likewise begun to work the seam of iron- 
stone on Milton Lockheart estate, which was given up some years 
ago by Messrs. Merry and Cuninghame. 

The Executive Board of the Fife and Clackmannan Working 
Miners’ Association held a meeting at Dunfermline on Saturday 
last, Mr. John Burt presiding, an to recommend ‘“‘ That, 
in order to effect a thorough check upon the over- uction 
which at present prevails, miners should avoid taking their 
sons into the mines, and that all districts should adhere 
most faithfully to the eight hours a day SS. It was 
reported that, generally speaking, the collieries in the two 
counties were working about full time. 

The shipping returns of the port of Leith for December show 
a decrease in both imports and exports. 

Messrs. R. Steele and Co., shipbuilders, Greenock, have resolved 
to reduce the wages of their artisans by 74 per cent., and those 
of their labourers by 5 per cent. 

. Ric! 8. Cunliff, who was for many years a member of 
the engineering and shipbuilding firm of Messrs. John Elder and 
Co., G& w, died last week at his residence, Carlton House, 
Stirling, in the seventy-fifth year of his age. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
In pertinent illustration of the necessity that the colliers should 
have a Miners’ Permanent Relief Fund, comes the explosion at 
Dinas Colliery, Rhondda Valley. At this place late on Monday 








night the night shift went in to repair generally, and 

work in order for the morrow, and at wae full Tee Fig an 
an explosion took place of a most violent character, and no effort 
of the employers up to the time of my report has been successful 
in getting near the scene of the calamity. The colliery is known 
as Coffins and Co.—an ominous name—and it has been the 
scene of an explosion some forty-five years ago, when twelve 
men were killed. he colliery is now and has m for 
fifteen years the poepenty of Col. Hunt, and both house and 
steam coal are extensively worked. Like most of the Welsh 
collieries it bears the indication of its progress. First the 
2ft. Gin. vein was worked, then the 4ft., then 6ft. and 
subsequently the 9ft. Between the two main shafts there is 
an air shaft sunk for the purpose of carrying air to the deeper 
veins, and ventilation of the whole is pv on by means of a 
Waddle fan. The lowest depth is 427 yards ; 400 men are em- 
ployed in the pit, 300 of whom take the day turn and seventy to 
eighty generally the night turn. The manager, Mr. John Chubb, 
was —, tried before the authorities for neglect in the matter 
of ventilation, the case being proved by Mr. Galloway, her 
Majesty’s Inspector, and the result was the suspension of his 
certificate for six months. Since then the management has been 
entrusted to the assistant manager, Mr. Hughes, and to the 
consulting engineer, Mr. C. H. James, but it is stated, though 
not on best authority, that Mr. Chubb still remained at the pit. 
The cause of the explosion is unknown. By some authorities it 
is thought that the air shaft from the four-feet to the two-feet six 
became stopped up by a fall of supporting timbers. Mr. Wales, 
Mr. Galloway, and a large number of the leading managers of 
the collieries in the valley, were on the spot, on canvas pi 
and, eventually, brattices were used, but so far ineffectually. One 
of the Albert medalists of the first-class, Mr. Daniel Thomas 
again perilled his life in trying to rescue, but with others was 
beaten back. ‘T'he inquest at Abercarne is progressing, but no 
new facts of importance have been brought to light. 

The export of coal has been unusually good, the total from all 
parts amounting for last week to 130,786 tons. 

A meeting of the shareholders of Richard and Co. has been held, 
and there is a gloomy prospect as to the company being recon- 
structed. The directors have offered to surrender £25,000 worth 
of shares, and accept certificates ing 5 per cent. interest on 
the new arrangement. Losses on shipments to Hong-Kong, 
Bombay, and Singapore occurred to the firm last year of £11,000. 
It was stated at the meeting that when the failure occurred 
various railways seized upon the coal then in transit, the Great 
Western alone taking £1000 worth. 

Three hundred men on strike at Pwllsaint Colliery, near Swan- 
sea, have resumed work on the masters’ terms. 

Monetary difficulties are telling severely on many new projects 
that have n floated of late, and there is a strong suspicion 
entertained that when the West of England Bank begins to press 
for overdraws some must succumb. Subscriptions have i 
started in aid of the firemen at Tredegar and a large sum realised. 
The iron trade at that place continues depressed, and no substan- 
tial orders are in hand anywhere, even for steel. The announce- 
ment that 2000 miles of railway will be commenced this year in 
India has given a good deal of encouragement, as it is maintained 
that the Welsh makers can now turn out rails more cheaply than 
any other. The lowest rate yet accepted has been given to me 
as £4 10s. 

I pomeet out more than twelve months ago in THE ENGINEER 
the finest site for colliery sinking in Wales, and then about the 
— pe untaken. This is the centre of the South Wales coal basin, 
and commands a fine field of virgin 4ft. Iam now informed, on 
excellent authority, that the place has been taken, and that sink- 
ing operations will shortly begin upon a most extensive scale, but 
for the present the speculators remain incognito. The export of 
iron has been very limited of late, and the few cargoes sent have 
been insignificant. Business is brisk at Swansea, and once more 
the shipments of the latter port have eclipsed the former. The 
relative totals are :—Swansea, 20,640; Newport, 16,378. 

An interesting experiment with the electric light is to be tried 
shortly at the Alexandra Docks, Newport, Mon. 








Tue Institution or Crvin Encrvgers. — At the meeting 
of this society on Tuesday, the 14th instant, Mr. J. F. Bate- 
man, F.R.SS., L. and E., president, in the chair, it was 
announced that the Council, acting under the provisions 
of the bye-laws, had recently transferred Messrs. Richard 
fone, Stephen Charles Best, Henry Wollaston Blake, 
M.A., F.R.S., Robert Bell Booth, Henry Chapman, Charles 
Hutton Croudace, Cecil West ‘Darley, James Farrar, Charles 
Ernest Hollingsworth, Edmund Gregory Holtham, Henry 
James Jackson, Richard Lionel Jones, B.A., Robert James 
Quelch, Alfred Ewald Schmid, Charles Percy Bysshe Shelley, 
William Shield, Henry Thomas Tanner, George Thornton, 
William Henry White, Charles Woodley Whitaker, and Joseph 
William Wilson from the class of Associates to that of Members ; 
and had admitted Messrs. William Abbott, Henry Leslie 
Ashmore, John Spencer Ballard, Arthur Beckwith, Harry 
Clifford Biddell, John Buchan, William Chadwick, James Alfred 
Cones, Herbert Henry Grahame Dunlop, William Hayden Gates, 
Edward Gifford, Frederick Gleadow, Achgson Harcourt Irwin, 
Richard Donne Lee James, Alfred William Lancaster, Edward 
Alan Lowe, William Thomas Parrack, the Hon. Charles 
eg Parsons, James Frederick Stilwell, Naosada Taniguchi, 
Robert Henry Thorpe and Reginald Pa: de Winton as 
Students of the Institution. At the monthly ballot, Messrs. 
James Fforde, Chief Inspector of Public Works for the Cape 
Colony, and James Henry Thomas, Director of Public Works, 
Western Australia, were elected members. 
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which produce them. The first research relates to the| If Pes Ps, be the loads per met. run of the spans, 
THE DOURO BRIDGE AT OPORTO. thrust of thearch under the permanentload alone. (Table3. re met. 


No. IV. 

In the calculation of the Douro Bridge the arch 
has been divided into twenty-one sections of variable 
length, but corresponding to the bays of the girder. The 
centre of each bay, taken at its neutral axis, has been 
ch sen for the determination of the sections, or rather for 
their verification. To understand the calculations which 
follow, it will be necessary to refer to the diagrams, Figs. 1 
to 11, on page 58, The provisional project having indicated 
the different pieces sufficient for resistance under the most 
unfavourable conditions, these sections have been adopted 
as definite elements of the arch from which the first table 
comprising all the arguments destined to serve in the 
later calculations has been constructed. (See Table 1.) 

x y are the co-ordinates of the line of neutral axis ; a 
is the length of the neutral axis corresponding to each of 
the points chosen for fixing x and ¥; », are the sections 
of the beams or flanges of the arch totalised and pro- 
jected on the neutral axis; , are the sections of the 
lattices projected on the neutral axis ; @ is the sum of 
the preceding sections; I is the moments of inertia; 
El aterm composed of the preceding elements whose 
employment recurs in each of the following calculations ; 
this term replaces in fact for each of the sections con- 
sidered the integral, 
tnt 1 


S da. 


an EI 


The Table No. 2 contains the calculation of the 
shortening of the chord on the hypothesis that a thrust of 
10 tons is exerted without any vertical load. This has 
been found to be equal to 32°4684 mm. = 1°28138 inches. 

This method may appear at first sight insufficiently 
exact. Why refer to the moments of deflection and of 
inertia at one point rather than at another? The 
height varies from one vertical to another, the mean 
axis is itself not mathematically determined; and, 
lastly, it is entirely in space without any connec- 
tion with the resisting portions of the girder. It 
cannot be denied that these objections have a cer- 
tain weight, but it must not be forgotten that it is 
not a theoretical problem requiring the utmost exact- 
ness that is being treated, but a practical application in 
which it is necessary to know how to appreciate the 
limits within which the data of theory are applicable, 
and to insure the limit of error being as circumscribed as 
possible. It is, however, very difficult to realise com- 
pletely the theoretical conditions of any problem, more 
especially when it relates to the resistance of material. 
No piece of material is perfectly elastic or homogeneous ; 
none can be reduced to its neutral axis nor placed under 
such conditions that the strains to which it is subjected 
can be applied to points mathematically determined. 
The divergencies from the hypothesis of theory increase 
as we pass from full and continuous pieces to lattice- 
work, the neutral axis no longer exists in the part itself, 
the deflection is no longer produced by the inclination of 
one section towards its neighbour, and it appears as if 
theory itself must be entirely in default. Practice, how- 
ever, allows the calculation of lattice structures by the 
general principles of deflection, and the results of testin 
pieces thus calculated corroborate the indications o 
theory. In the case of simple girders, the analogy 
between the formule based on the hypothesis of con- 
tinuity and on the resolution of forces, can be followed, 
and an accord constituted as perfect as practice requires ; 
and there can be no hesitation in extending the same 
method of assimilation to the most complicated struc- 
tures. Inastraight girder, composed of simple triangles, 
the strain on any portion of the beam is chtainal by 
taking the moments of all the strains acting to the right 
or left of the truss opposed to them. This moment for 
vertical strain is precisely that of deflection at the point 
of the neutral axis situated in the vertical line of the 
truss. Supposing the girder to be doubled—i.c., the 
lattice to have the form of a complete St. Andrew’s cross 
—the same segment of the beam will be determined by 
considering the moments at two neighbouring trusses 
between which it is contained, and taking their mean. 
The curve of the moments is in this case a broken line, 
of which the summits correspond to the trusses, whilst 
the mean is exactly the moment of deflection at the 
middle of the bay. 

When the beams or flanges of the girder are not 
parallel this estimate of the strain is not exact—it is 
merely an approximation, but differing so slightly from 
reality, that when it refers to the determination of the 
coefficients of work per unity of section, it disap so 
to say, oy a ‘o every work subject to the effect 
of rolling loads the vibration and oscillations are sources 
of much greater divergence from the results of a mathe- 
matically correct calculation than those of the above 
hypothesis. The characteristics of a thrust, or the aug- 
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mentation of the chord due to a known thrust, having 
been established, the calculations of the valuation of the 
maximum of strain in each portion of the arch can be 
proceeded with by an examination of the different causes 


If the load produc 
in a small number o: 
are considerably sim j 
he coefficient of any weight placed on each of the 
points an easily be determined to obtain the corre- 
sponding thrust. Taking the weights at 1 ton, Table 
o. 4 will be found to give a reswmé of the operations | 
relative to this determination. 


an effect on the arch be collecte 
rhe the calculations of the thrust 
i) : 
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1, 1,, l,, 15, be their length, or? = 2, = 28°75 








and 1, =/, = 37°375 
. - F 16.5. : 
: aheest vases: 5 iaecrm arc ae * J 
a i L 
B A L M N 


| then for the expression of the reaction in B we shall have 


Tasie No. 1. 









































































































































Lengths | | Sections of Total | Moments : 
Co-ordinates of the ‘corresponding) Length Accumulated Sectionscf the diagonals| sections of inertia | value of 
No, of neutral axis. toeach | computed | _ lengths of the flanges. | projected with the | of thetwo/ | , 
sections section. between the | the preceding on the axis. diagonals. | axes. EI 106 
sections. column, 
| x y a | wi Wy a | z 
° | 4°30 430 | Ss 
1 2°80 3°00 8°10 8°35 12°65 | 0°260696 | — 0° 293296 0°246 0°006173 
2 8°40 9°00 8°15 8°10 20°73 | ~+~«07280348 «| «~—-0°043600 0°273948 0°538 0007796 
3 14°10 14°55 8°15 $°3 29°05 | O°223848 | 0°037600 0°264448 1°153 0° 006428 
4 20°40 20°42 | 8°80 6°20 35°25 0°217848 =| 0°035000 0° 252848 1°848 0°006077 
5 25°25 24°20 | 8°80 6°60 42°05 0°217848 | 07024000 0° 241848 2°463 0°002333 
6 31°00 28°30 9°80 9°50 51°55 0°210848 =| 0°025200 0° 236048 2°863 0°006054 
7 89°75 82°73 10°03 10°60 62°15 | 07201098 | 0°024200 0° 225298 3°486 0-005901 
8 49°15 36°85 10°40 16°50 99°65 | 0°197848 | 0° 024200 0°22.048 3°758 0° 006373 
9 59°20 40°35 | 10°75 10°60 83°15 | 07197848 | ~— 0-025200 0°22 848 4°220 0°006394 
10 69°60 42°25 | 10°50 10°50 93°7 | 0°204348 | 0°024000 0° 228348 4°609 0°006016 
11 | 80°00 42°65 5°25 x wi | "294348 0°024000 0°228348 4°696 0-002980 
TABLE No. 2. 
Calculation of the Diminution of the Chord for a Thrust = 10°000 Kilog. = 10 Tons. 
RATS Oh NS : 
| 
| Na ay ay 
No. of y a 2 Ea Ny=n z1 “1” 
sections. 
1 2 | 3 6 7 
1 3°00 "8°10 0°293°296 | 0°0172 30°000 0°006173 0°1852 
2 9°00 8°15 | 0°273°948 | 0°0186 90°000 0.007796 0°7016 
3 14°55 8°15 0° 264°448 0°0193 145°500 0° 006428 0°9352 
4 20°42 8°80 0°252°848 0°0217 200°420 0°006077 1°2179 
5 24°20 3°80 0°241°848 0° 0098 242°000 0°002333 0°5646 
6 28°30 9°80 0° 236°048 0°0259 283°000 0° 006054 1°7133 
7 32°75 10°05 pH ther 0°0279 327°500 0°005901 1°9325 
8 86°85 10°40 } *222°048 0°0292 368°500 0° 006373 2°3484 
9 40°35 10°75 | 0° 222°845 | 0°0302 403° 500 0° 006394 2°5800 
10 42°25 10°50 0°228°348 0°0287 422-500 0° 006016 2°5417 
ll 42°65 5°25 0°228°348 0°0143 426°500 0°002980 1°2710 
0°2428 Total for deflection 15°9914 
Total for compression .. 0° 2428 
Total for half the arch .. 16° 2342 
Total for the whole arch 32°4684 
TabLe No. 3. 
Determination of the Thrust under the Permanent Load. 
- | Moment py Moments p, nl? 108 
No. of | ordinates. oY | 106 due to | ay ©7120 due to —— El 
oceit kI the weight!, | EI N = 341336k. Me . 
ae 3°00 0°006°173 1125°3 6°945 1°024°0 101°3 0°625 | _ 
. 9°00 0°007°796 8278°0 25°555 3°072°0 206°0 1°606 | _ 
3 | 14°55 0°006°428 5268°9 83° 867 4°966°4 302°5 1°944 | _ 
4 | 20°42 0°006° 077 7264°0 44°143 6°950°0 314°0 1°908 | _ 
5 } 24°20 0*002°333 8642°3 20°162 8°260°3 382°0 0°891 | _ 
6 | 28°30 0°006°054 9825°6 59° 484 9°659°7 165°9 1°004 | _— 
7 82°75 0°005°901 11341°7 66° 926 “178° 163°0 0*962 | — 
8 36°85 0°006°373 12710°7 | 81°005 132°6 0°845 _ 
a 40°35 0°006°394 13709°S 87°005 — 63°1 cee | 0°404 
10 42°25 0°006°016 14310°7 86°093 — 110°8 _ | 0°666 
ll | = 42°6 0°002°980 14412°3 42°948 — 145°7 _ 0°434 
554°133 9°785 1°504 
And for the whole arch .. .. .. 1108°266 8281 
1108* 266 on 
= 1 = $41°336k. Compression 
# _ 32°4084 0°2128 X 34°133 = — 8°287 
— 0°006 
And for the entire arch = — 0°012 
N should be then stronger by 10°000 X a = 4 kilog., and may be considered as exact. 
1. In the following calculations the values of » are given in metre tons. 
TABLE No. 4. 
| Weights placed at A. Weights placed at B. Weights placed at C. Weights placed at D. 
a. = nn 106 | eg y war Fs “ | ay 106 » ay 106 » ay 106 
| in met. kil. | “gz°2 in met. kil. | *y° in met. kil | * gy" in met. kil | “ §T° 
1 2°80 0°006173 2800 17°26 2800 17°26 | 2800 17°26 2800 17°26 
2 8°40 = 0" 007796 8400 65°40 8400 65°40 8400 65°40 8400 05°40 
3 14°10 0°006428 14100 90°50 14100 90°50 14100 90°50 14100 90°50 
4 20°40 = 0° 006077 | 20400 124°00 20400 124°00 20400 | 124°00 20400 124°00 
5 25°25 0° 002333 23750 55°40 25250 58°90 25250 58°90 25250 58°90 
6 31°00 0°006054 | 25250 152°8€ 31000 187°80 31000 | 187°80 31000 187°80 
7 89°75 0°005901 | 25250 148°97 39750 234°50 89750 | 234°50 39750 234°50 
8 49°15 0°006373 | 25250 160°91 49150 313°00 poe pm bon 49150 313°00 
9 59°20 "006394 25250 161°45 54000 345°00 592 | 378° 59200 378°00 
10 69°60  0°006016 25250 151°90 54000 | 824-50 64400 387°00 69600 | 419-00 
ll 80°00 , 0°002980 | 25250 75°24 54000 ' 160°60 64400 192°00 74800 } 223700 
1203°89 _— | 1921°46 9018-86 2048°36 canola 2111°36 
~~  —r Nw = 192146 ~ 9-599 Nom 26°56 _ 9-687. N = 2111°36 — 9-659, 
N= seu °° goagrea °° 3246°S4 : 3240°84 











Note.—The calculated thrust is supposed to be two weights. placed symmetrically with regard to the centre of the arch ; therefore, the sum of 
the expressions « aA must always be double for the whole arch, and then divided by 2 to obtain the figure relative to a single weight. 





The upper girders being continuous, the division of the 

oad on the points of support can be calculated in the 

usual way, and is as follows :— : 
Central Girder.—A weight p, per metre run uniformly 





FIG.4 
2 SN RE GE EG 
B' c ry D c . 
divided over the length of five equal openings of which 
this girder is composed, gives :— 


In Band B'R =0'395 pl, 

In Cand C' T, = 11131 pl, 

In Dand D! T, =0°974 pd, 
Lateral Girders.—These girders have on one side four 
and on the other five openings, but as no sensible error 
can be feared from the assumption that the reactions on 


the point of support in both cases would not differ, the 
calculation was made for the case of four openings. 








grok 
355°5 
p; ¢;),andin A 
T= 857+ 15,1,—-6R 
wae ied a? “Cia 


Ri= tel + (28°55 p 1 — 7°89 p, l, + 3 De. i 


these expressions are based on the formule of M. Piarron 
de Mondésir. The value of the reactions at B and at A 
are all that are required for the calculations of the arch, 
but one of the hypotheses to be examined—that which 
supposes a load extending to the right and left of the 
centre of the arch ever a — of 40 metres—does not 
admit of the employment of the above formule. It 
gives really a length loaded /' = 14 metres, starting from 
the point B, and requires the use of complicated formule 
too long to be given in extenso. The result of the calcu- 
lations, however, are in this case : 


The reaction in B is R' = 9'354 p 
in A is T' = 4°646 p. 
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To resume the reactions produced by the girder and 
by the load on the different points of support : 
(1) Reactions produced by the load on the whole of the 


0518 kilog. 
. At point C—Fig. 3—T = 11131 x 4000 x 1040= 
47050 kilog. ; 
At point B—Fig. 3—R = 0°395 x 4000 x 10°40 = 
16432 na 
R = 0395 x 4000 x 10°40 = faite 
__ 4000 x 2875 , 4000/0, } 62,383 
RE a OOM ED + 5575 (20708 x 28°75 + kjlog, 
2 x 37°375) = 45,951 


At point A, T! =* 4000 x 28°75 — 6 x 45,951 = 
126,794 kilog. 


(2) Reactions produced by the load extending over one- 


half of the arch. This condition, in which the centre 
opening is partially loaded, requires again a special cal- 
culation, of which the results are— 


OMTD Piaieiticgh ise sis tae ase, Dy Se OS 
On D' symmetrical to D, a load of 3067 
CREE See andes 5s ak ee = 48,109 
i) res CS 
On the same point the reaction 
already calculated proceeding 62,200 
from the lateral girder is pro- 
OE sc ick: face. ane) ine) A 
On A as above ... ... vee St TOS 


(3) Reactions produced by the load extending over 80 
metres of length symmetrically to the centre of the arch. 


AsaboveinD ... ... T, == 40,548 
ie ge a ee ee 
” » B R = 16,432 


R' =9'354 x 4000 = 37416 | 53,848: 
» yy A, T! =4°646 x 4000= 18,584 
By the aid of these data the corresponding thrusts in 
each case are easily calculated. Their values are given 
in tons as below. 
Thrust due to the load of the upper girders :— 
Tons. ‘ons. 


126°8 x 0°370 46°91 Tons 
N=2 62°4 x 0592 =9 36°94 __ 280°62 

47°00 x 0°637( ~ “)29°94( ~— 

40° x 0°650 26°32 


Thrust due to the load extended over half the 
arch* ;— 


Tons. Tons. 
126°8 x 0°370 46°91 
62°2 x 0°592 36°82 Tons. 
Ns 481 x 0°6375 = <30°63) = 140°16 
36°6 x 0°650 23°79 
31 xX 0°650 2°01 
Thrust due to a load extending over 80 metres 
symmetrically to the centre of the arch :— 
Tons. Tons. 
186 x 0°370 6°88 
N= 2) 538 x o502( _ 31-85 =a 
=e 47°0 « 0°637( ~~ )29°94( ~~ 
40° x 0°650 26°33 


In our page of illustrative diagrams the scales are as 
follows :— 
Scale of the arch ... 1... 
Scale of diagrams of forces due 
to the weights (Figs. 3, 4, 5, 


rb en | Ce ae 
Scale of forces due to dilata- 


0002 ~= per 100 kilogs. 


0°00025 per 1000 kilogs. 


tion (Fig. 3) sue nee eee 0°0025 per 1000 kilogs. 
Scale of diagrams of wind force 

(Fig. 7and8) ... ... ... 00005 per 1000 kilogs. 
Scale of diagrams of moments 

of deflection (Fig. 9)... ... 0°000625 per metric ton 
Scale of diagrams of upward 

flexure (Figs. 10 and 11) ... 0°000625 per metric ton 


Fig. 1 is a diagram of one-half the arch, with the load 
applied at each vertical. Fig. 2 gives the projection of 
the lattice at the neutral axis, and shows the length of 
the arms of the levers, or the leverage at which the wind 
pressure acts, Fig. 3 is a polygon of the forces due to 
the permanent load and to dilatation. Fig. 4 is a polygon 
of the forces due to the maximum leak Fig. 5 is a 
olygon of forces due to the maximum central load. 
ig. 6 is a polygon of forces due to the maximum load 
placed on one half the arch. Fig. 7 gives a development 
of the intrados, with projection showing the shearing 
strain upon the lattice; and Fig. 8 is the same with 
—— to the intrados. Fig. 9 shows the horizontal 
deflection due to the wind ; and Figs. 10 and 11 refer to 
the moments of upward flexure. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible 2s the opinions of our 
correspondents. 





THE INSTITUTION OF CIVIL ENGINEERS. 

Str,—I hoped that some more able pen than mine would have 
continued the discussion on the late action of the Council of the 
Tnstitution of Civil Engineers in excluding Associates from the 

but as the matter seems to have dropped through, will 
you kindly allow me to say a few words on the subject ? 

At the last annual general meeting the Council, through the 
secretary, stated that they had advisedly omitted to place the 
names of any Associates on the house list, as they were not 
eligible for election. I shall be glad to hear in what this disability 
ies. I can quite understand that the Council would object to 
receive amongst their number those who are of the Associate 
Member class, because they are supposed to be comparatively 
untried engineers ; _but the Associates of Council have never 
been drawn from this class, except in the case of Royal Engineers, 
who may or may not belong to it, but have been elected from the 
number of those who do not cy ogy the profession. In what, 

en, are they less eligible now to hold places on the board than 


* The complete cal: 
he.ateen z ® caloulation for the thrust on the arch in this case will 








they were formerly? It may be said that Associates are only 
Corporate Members by chance, and therefore have no right to be 
represented on the Council; but if this argument is » how is 
it that there ever were iates of Council if they were not 
believed to be Corporate Members? E. 
London, January 22nd. 
MASTERS AND MEN. 

Srr,—In the very able article under the above heading in your 
last week’s issue you quote a case in which, by the speed of lathes 
being doubled, double the amount of work was turned out. This 
is, of course, self-evident; but you are, I believe, wrong in 
arguing that there was therefore a saving of 50 per cent. in the 
net cost of production. To take the case in question as an 
example. An owner has formerly turned out 2000 brass plungers 
per annum at a cost of 3s. each for labour, and 2s. for common 
charges. Now, by doubling the speed of his lathes, he is enabled 
to turn out 4000 with the same cost for labour, but the motive 
power required will be double, as also the wear and tear of the 
plant and tools—both rather considerable items. Thus, although 
the saving in labour and in part of the common charges, viz., 
supervision, interest on capital, office expenses, and gas, will 
undoubtedly amount to 50 per cent., yet, 1 imagine, the cost of 
the plungers will be considerably nearer 3s. 6d. than 2s. 6d 
each, as stated. Must not a lathe employed in turning brass be 
running very slow to permit the speed to be doubled with 
safety ? J. J. TALMAN, 

January 18th, 

Boo is by no means clear to us that the lathe power required to 
drive the lathes in question, or the wear and tear of machines 
and tools, was doubled, although the —_ of work turned out 
was doubled. The resistance of 





small lathes is due, in a consi- 
derable d , to continual friction, not much affected by the 
speed; and we have yet to learn that the wear of lathe tools 


bears an invariable relation to the speed at which the work is 
driven, If our correspondent will adduce some proofs of the 
accuracy of his assumptions, we, and no doubt many others, will 
read them with interest.—Ep. E.] 





THE LAWS OF MOTION. 

Srr,—As “ X.” still posits in his statement with regard to 
my fly-wheel example that ‘‘ the conditions are those of collision 
or impact, and the theorem must be dealt with according to the 
laws of impact,” I will try to convince him of its erroneousness 
by a fresh course, viz., by showing that it leads to an absurdity. 
For he allows that the arrangement will work if the belt is elastic, 
and therefore that the conditions will be those of elastic impact, 
which are that the total energy as well as the momentum shall 
remain constant, and under the circumstances we know this to 
be a sheer impossibility. 

Neither does the arrangement sketched in your correspondent’s 
letter of the 13th inst. support him, for the forees acting between 
C and D at their point of contact are necessarily equal, and the 
also act for equal periods, but as D is ten times the length of 
while the mean radii of the two wheels are equal, it is evident, 
from the principle of the lever, that the effective force acting on 
the mass of M'is ten times that acting on M; but since in all 
cases of collision the forces acting on the two masses are equal in 
ge ys it is clear that the two cases are entirely distinct. In 
‘* X.’s” investigation of this case he has commit the error of 
taking the velocity with which a force acts, instead of the time 
during which it acts, in estimating the momentum generated, and 
thus by an example which is really fatal to his case he at first 
sight appears to be supported. 

Another way theoretically of reducing the wheels to a common 
velocity, which is free from the objections “ X.” has raised to 
my previous peeepanent would be by connecting Mz with a 

ump which would force water into a reservoir until one-half of 
its energy was thus expended, when the suction could be shut off, 
and this water be caused to drive a perfect turbine or other water 
motor connected with My, by which means the same result is ob- 
tainable indirectly as with the conical pulleys, and therefore, as 
has already been shown, momentum can be created by a redistri- 
bution of the energy of a system. 

The following example affords still further proof of the un- 
tenable nature of ‘‘ X.’s” constant t ng uppose 
a mass M to be thrown to the top of a tower 64ft. high, then it 
is known that it must have been projected with a vertical velocity 
of 64ft. per second, and therefore the original momentum was 
64 x M units, Let now this mass be connected, by a rope pass- 
ing over a fixed pulley, with another equal mass on the ground, 
by which arrangement both of the masses can be brought to a 
common level of 32ft. without altering their cumbined energy. 
If then both are allowed to fall they will reach the ground with 
a velocity of 45ft. per second, and therefore the combined 
momentum of the two bodies, which originally was only 64 x M 
units, will be increased to 2 x 45 x units, so that by this 
device 26 x M units of momentum or motion can be created, 
while, as is easily shown, the total energy remains unaltered. 

Manchester, January 20th. W. J. Last. 








ADIABATIC CURVES. 

S1r,—Can one of your readers furnish me with, or refer me to 
an approximate formula for calculating the adiabatic curve of 
sat’ steam acting in acylinder? In Mr. Goodeve’s ‘‘ Text 
Book on the Steam Engine,” p. 129, it would appear that the 
curve in question is constructed by taking, for the abscisse to the 
curve, the specific volumes as stven in a table of penne ere 
pressures, temperatures, and specific volumes of saturated steam ; 
and for the ordinates the tabular pressures corresponding to the 
specific volumes. ‘This curve is correct — on the assumption 

at the temperature varies according to the tabular volumes. 
There would in such a case be no condensation of steam during 
expansion, it remaining exactly saturated. That this is not so 
appease from a statement on page 128, where the author states 
that when saturated steam at high-pressure expands while doing 
work, its temperature falls, and a portion of the steam is re-con- 
verted into water. In ‘‘ Maxwell on Heat” a similar statement 
appears, and on taking the specific heat of steam at constant 
volume, as 0°365, and computing the temperature for my point on 
an adiabatic curve, from the work done in expanding, I find it 
much lower than its tabular value, which means that condensa- 
tion of a portion must take eet the latent heat, however, of 
that portion, becoming sensible, keeps up the temperature of the 
remainder to a point higher than it would be in the case of a 
perfect gas expanding, but lower than the tabular value corre- 
sponding to the pressure and volume on the curve constructed as 
first mentioned. 

It is quite gre that I have misunderstood the matter, and 
if so I should feel obliged by anyone setting me right on the 
point. é. M. S$. 

Rugby, January 17th. 

LEGISLATION ON PATENTS. 

Srr,—In former letters I have urged so many considerations in 
opposition to prelimin, examination, that to some persons it 
= be needful to explain that I have all along endeavoured to 
look at the subject in its bearing on the interests of inventors. 
From the patent agent’s point of view, there is much to be said in 
favour of official examination, inasmuch as it would invest his 
work with more importance in the eyes of his client. I think 
also it would have a tendency to raise the status of the competent 

ent by bringing practitioners to their yore level, ‘and giving 
him as competitors a better class of professional men than many 
of the mere adventurers calling themselves patent agents, and 
commonly regarded as such by the general public. 

Thus much may suffice to guard inst any possible miscon- 
struction of my real motive in so decidedly opposing the alteration 
of the law by the introduction of preliminary examination in 
the manner contemplated in the Government Patent Bills. And 
I will now proceed to consider what may be regarded as the 





positive side of my whole argument: that is to aay, the practi- 
cability of rendering the existing law efficient without changing 
its essential character, but only by amending its practical admin- 
istration, so as to bring it into closer conformity with its under- 
500d theory. 

There is so much misconception as to what constitutes the 
essential features of the existing law that I think it advisable, by 
way of laying a ground for my argument as to the sufficiency of 
the law, rightly administered, to show what I consider those 
features to be. And in order to do this the more clearly and 
intelligibly, I will endeavour to point them out in comparison 
with the 7 rench and American systems, which, with the English, 
I consider to form the three great typical systems at present 
existing. 

The importance of regarding the English system in the light of 
this comparison, especially with the American, is obvious from 
the frequent reference made to it by persons apparently desirous 
of introducing the American system into England, and by the 
evident misapprehensions of such persons as to the essential 
features of the two systems respectively. I have lately seen two 
instances of the kind published in the Times, both of which 
contained an argument based on a misrepresentation of each 
system. 

It may be said broadly that in the matter of preliminary 
examination the English occupies an intermediate position 
between the French and American systems. But this statement 
is not sufficient to identify the English system, beyond the point 
of its doing more than the French and less than the American in 
the way of official examination. It is very important to notice 
particularly what degree of examination is involved in it, and 
what are the grounds on which such partial examination seems to 
rest. This will enable us to form an opinion as to its practical 
value in comparison with the French and American systems 
respectively. 

n England, as is well-known, a patent is granted on the 
deposit of a provisional specification, which is required to indi- 
cate an alleged invention in terms sufficiently clear to identify at 
least its essential features, so as to fix the limits of the claim to 
exclusive right that can be legally made in the final document. 
But this provisional specification is not required to describe the 
invention in such a manner as to render it intelligible to the ‘‘com- 
petent workman,” since it gives place entirely to the final 
specification when the latter is filed, its only remaining use being 
to limit the scope of the ultimate claim sustainable by the 
patentee. 

Still the provisional specification being that on which the 
atent is granted, and on the deposit of which a date is secured 
or the patent, is an all-important document, and ought to be pre- 

cise and accurate in its terms, from which the invention 
ultimately claimed ought to be distinctly predicable. 

This document is submitted to the ae officer, on whose 
po ri provisional protection is allowed, and the applicant 
obtains his patent without further official examination, and he 
files his final specification describing his invention, and reserving 
to himself a claim to exclusive right, subject only to decision in a 
court of law, if called in question. 

Then as to stamp duties, the applicant has to pay £5 at first, 
£5 more within four months, and £15 more within six months 
from the original application. Also, at the end of the third year, 
he has to pay £50 more, and at the end of the seventh year £100 
more. From this it will appear that a patent for three years costs 
in stamp duty £25, for seven years £75, and for fourteen years 
175. Wu Spence, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane, W.C., January 22nd. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
January 15th, 16th, and 17th. 
Re BAut’s Patent. 

Tus was the hearing of the petition of Messrs. Ball and 
Burgon, of La Plata Works, Sheffield, the patentee and his . 
assignee respectively, for an extension of the term of certain 
letters patent, dated 2nd February, 1865, for improvements in 
the manufacture of sheep-shears. Prior to the date of the patent 
shears were made by forging a bar of iron and welding a 


strip of shear steel to form the cutting edge. ‘The 
shanks, bow, and blades were all drawn down from a 
bar. Mr. Ball, the patentee, proposed to make shears 


by cutting or stamping blanks out of sheet steel and 
then working them up in known ways to the required 
shape. He claimed that his improved shears were superior to 
those of the previous make in every respect. Mr. Ball became 
og oe with Mr. Burgon in the year 1870, prior to which time 

r. Burgon had worked the patent as a licensee. As partners 
they had exported large quantities of their shears, chiefly to 
South America, and during the progress of the hearing, evidence 
was gone into as to the kind of shear suited to colorial 
wants, there having been a suggestion that the petitioners 
had not made so large a profit as they should have done 
in consequence of their own default in making the shears for the 
South American market too light. The petitioners’ accounts 
showed that on the whole trading they had not made more than 
£2500 profit, after allowing annual drawings to the partners in 
the shape of salary. The accounts were in some respect hypo- 
thetical, many of the books of the firm having been destroyed in 
a fire in the month of June last. The application was opposed 
by Messrs. J. Sorby and Sons and Messrs. Ward and Payne, both 
firms of Sheffield, who contended that the merit of the invention 
was not sufficient to justify the interposition of the Council, and 
that moreover the alleged invention was not new. 

Upon this latter proposition a question of practice arose. The 
notice of objections filed by the opponents stated that the inven- 
tion was wanting in novelty, and cited as instances of anticipa- 
tion certain previous patents. Subsequently to the filing of 
these objections the opponents were able to procure some steel 
shears made as far back as 1851, and upon their introduction in 
cross-examination the petitioners objected on the ground that 
this anticipation was not specified in the particulars. The point 
was argued on both sides, on behalf of the petitioners upon 
analogy to the practice in patent actions. Their Lordships, how- 
ever, declined to reject the evidence, on the ground that the strict 
practice in respect of breaches and objections at law did not 
apply to applications such as that before them. 

e case was watched with much interest by the Sheffield trade, 
and the court was crowded throughout. 

Mr. Astoy, Q.C., and Mr. Macrory appeared for the peti- 
tioners; Mr. Wester, Q.C., and Mr. Coapwyck HEAtgy for 
the opponents; and Mr. Gorst, Q.C., Mr. C. Bowsn, and Mr. 
Mackenzie for the Crown. 

Their Lordships—Sir MonracueE Sairu, Sir James ConviLye, 
Sir Barnes Peacock, and Sir Ropert Cottier —in the end 
declined to recommend her Majesty to extend the patent. They 
did not consider the merit of the invention sufficient to call for 
their assistance, and they allowed a sum of £200 for costs to the 
parties opposing. 








New Marerrat For Saartinc.—Herr Krupp has done some 
remarkable work in his time, but an American contemporary 
credits him with an astounding achievement:—‘‘The electric light 
has been applied to the celebrated steel works of Herr Krupp, at 
Essen, Prussia, the lamp used being one patented by Herr Krupp. 
The regularity of the current is maintained by a fan revolving on 
an axis of mercury; the carbons are arranged vertically one over 
the other. Abundant ae being available, the electric 
light is judged to be one-third cheaper than gas.” It will be seen 

m this that mercury can be used for shafting, with the obvious 
advantage that no lubricant will be required. We have no 


reason to think that the mercury is frozen, 
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Tue above illustrations show some very neat examples of 
smallengines, designed by Mr. T. C. Watts, of Leadenhall-street, 
London, for the many kinds of work to which small engines 
are now applicable, one of the forms being specially designed 
for launch and torpedo boats. We do not give an exterior 
view of either engine, but it will be gathered from the differ- 
ent sections that the whole of the working parts are inclosed, 
and that the engine presents a very neat ap ce, our 
illustrations, Figs. 1 and 2 show vertical sections through the 
cylinders and frame, respectively along and transverse to the 
crank shaft, of a double-cylinder single-acting simple engine. 
Fig. 3 is a vertical section along the crank shaft of a 
double-cylinder single-acting compound engine. In this and 
in Figs. 5 and 6 the distributing valve is circular, with a 
rotary action, the motion being imparted to the valve 
by means of vertical shaft between the cylinders worked 
by means of bevel gear between the two cranks. 
The engines are, however, sometimes arranged with a 
slide valve worked by means of a cam between the 
cranks, which transmits reciprocating motion to the valve 
through a rocking lever, as shown in Fig. 4. Figs. 5 and 6 
show the arrangement of the engine as adapted for the smaller 
sizes of general purpose engines which are usually built 
with the cylinder and valve at the bottom. As water engines 
this arrangement is also adopted as providing more easy egress 
for the water from the cylinders and valve chamber. In all 
cases the cylinders are fitted with trunk pistons, to which 
the connecting rods are directly attached, as shown. For 
small ——— engines Mr. Watts prefers to make these con- 
necting of phosphor bronze, and H-shaped in transverse 
section, as shown in Figs. 3, 5, and 6, but for large engines 
the connecting rods are made of steel tubes, with heads or 
ends of phosphor bronze, as seen in Figs. 3 and 4. It is 
unnecessary to explain the action of the engine, as our illus- 
trations are so complete, but it may be mentioned that the 
exhaust steam is not passed into the box enclosure formed by 
the engine frame, but is exhausted into the atmosphere or 
into a condenser in order to keep the space in which the work- 
ing parts are enclosed free from steam, so that leakage from 
the cylinders may be easily detected, and so that the 
may be examined without inconvenience. The exhaust ports 
are most clearly shown in Fig. 3. When a reversing arrange- 
ment is required, the valve stem is divided into two parts 

















connected to a long sleeve by cotters or pins; inside this 
sleeve are spiral grooves, into which the cotters or pins fit in 
such manner that when the sleeve is raised or lowered the 
upper part of the stem, and with it the valve, will be shifted 
or turned through half a revolution on its seat, thereby 
making the necessary alteration between the relative positions 
of crank and valve. In the compound engines shown in Fig. 3 
the small and large cylinders are concentric with each other, 
and the pistons of the large cylinders annular. The pistons 
are provided at their lower ends with flanges, by means of 
which the pistons are secured to each other, so that the two 
pistons act jointly on the crank through one connecting rod. 








HOPPER DREDGER. 

Tue ENGINEER of May 3rd, 1872, contained an illustration 
and description of the Canadian Government hopper dredger 
Canada, constructed by Messrs. W. Simonsand Co., of Renfrew. 
That Government were so well satisfied with the work done 
by the Canada that they ordered from the same firm the St. 
Lawrence, twice the size. These two vessels have been con- 
stantly employed deepening the various ports and bars along 
the coast of British North America. 

The engravings, page 64, represent the Australian 
Government hopper dger Willunga, constructed by the 
same firm. The principal dimensions of this vessel are :— 
Length, 182ft.; breadth, 38ft.; depth, 134ft.; hopper capacity, 
20,000 cubic feet. It has two independent sets of compound 
engines of 50 nominal horse-power, each driving its own 
screw propeller. The buckets excavate to 30ft. depth of 
water, and lift at the rate of 350 to 400 tons of free soil per 
hour. After being satisfactorily tried at work on the Clyde 
the vessel was filled with sufficient coals to steam out to 
Australia. It also carried all its dredging gear, and accom- 
plished the voyage to Port Adelaide in ninety days. 

Regarding the Willunga, Mr. Hickson, C.E., the Govern- 
ment Harbour Engineer, in his annual report for 1877— 
published in the South Australian Gazette of 13th June last— 
states as follows :—‘‘ The hopper dredger Willunga has raised 
at the rate of nearly six times as much stuff as our No, 1 
dredger—on the old system—at rather less than a quarter of 
the cost; or putting it another way, the Willunga can do 
twenty-four times as much dredging work as No, 1 dredger 
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at the same total cost. This is fan important fact. Since 
June, 1877, this vessel has been employed on the outer bar 
and recently completed a channel fhrough the bar 150ft. in 
width, with a depth of 20ft. at low water springs. She is now 
engaged in widening this channel to 300ft. All the limestone 
crust and soil raised by the Willunga was deposited in the 
gulf seven or eight miles distant.” 

The Willunga for some time has raised and removed 10,000 
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tons of soil per week from the exposed outer bar at Port 
Adelaide ; her working expenses (at Clyde rates) for w 
fuel, and stores per week is £31 10s.; while a barge loading 
stationary dredger, and its two steam hopper barges, of eq’ 

wer and capacity to the above, is fully double that of the 
Villunga, namely £66 per week for crew’s wages, fuel, and 
stores. 


The cost of sending out an ordinary dredger and two hopper 
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vessels to Australia is about £5000 more than sending ahopper 
dredger, as the former fleet requires three crews, and to coal 
at nearly all the ports on the way out, vid the Suez Canal. 

In the monthly report of the harbour engineer for May 
last, published in the South Australian Register of 11th July, 
1878, he states as follows :—‘‘ The Willunga has been engaged 
at the outer bar, and notwithstanding several ir.terruptions, 
had raised 30,655 tons, the cost of raising being 4d. per ton, 
and for depositing 1}d. per ton.” ; 

One of the most powerful barge loading Clyde dredgers, 
No. 9, attended by deve hopper steamers, in the first seven 
months raised 104,700 tons of silt, which the three hopper 
steamers deposited ; while the Willunga alone in the same 
length of time raised 159,860 tons of the same kind of stuff, 
an — her own dredgings seven to eight miles off in 


the G 
At Swansea the hopper dredger Abertawe in two = 
raised 93,173 tons of extremely hard till and clay, with large 
boulders, and deposited her own dredgings five or six miles 
out in deep water, and has reduced tly the cost of 
dredging. No. 7, Clyde punt loading dredger, in the same 
time—two years—raised 86,965 tons of hard clay, till, and 
boulders ; but a number of barges and a tug steamer were in 
attendance. ‘ 
Messrs. Simons have just completed the eighth patent 
hopper dredger for the Harbour Commissioners of Newhaven 
ussex. It is named Neptune, and several important im- 
provements have been adopted in its machinery and err 
— of which may be given in a future number of THE 
“The hopper 4 Abe ad Will 
e hopper ers rtawe an illunga, were con- 
structed jake nee direction of Mr. Abernethy, C.E., and 
Mr. Kinipple, C.E., respectively. 








PARIS EXHIBITION.—TIN 

MACHINERY. 

Amonast the numerous labour-saving machines shown 
at the Paris Exhibition, in which the ingenuity of 
Americans is perhaps more exercised than that of any 
other nation, few attracted greater crowds than the tin 
box making machines of Messrs. Bliss and Williams, of 
Brooklyn, ew York. This was possibly chiefly owing to the 
simplicity of the operation being within the reach of the 
most modest intellect on the one hand, and not having any 
rival with which their performances could be compared on the 
other; nevertheless the exhibition of itself, and the general 
class of the work, deserve the highest commendation. 
There were in all seven different machines on the stand, the 
first three of which were employed in the manufacture of 
sardine or blacking boxes. The first is a very powerfully 
constructed apparatus for shaping the boxes themselves, con- 
structed with an inclined frame, by which the delivery of the 
finished boxes is es Se. with double standards. 
The outside or top mandril is driven direct from the crank, 
while the inside or bottom one is actuated by roller cams or 
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| lever rods outside the standards. The cams are not actuated 
| during the descent of the piston until the tin plate is reached, 
| when the remainder of the stroke of the top die and the 
‘up stroke of the lower one are made simultaneously. The 
| depth of work and heading is adjusted by means of the lower 
| die. The clutch which sets the crank in motion is worked 
by_a foot lever, so that the attendant has both hands 
at re’ for manipulating the plate. The whole of the parts 
| are of charcoal iron and very massive, with the exception of 
| the shaft and crank, which are of steel. 

There is a good deal of superfluous finish about the machin 
which is all very well for an exhibition, and no doubt carries 
a certain amount of weight with it, as it shows the quality of 
the material, but might otherwise be very well dis nsed 
with. Fig. 1 illustrates the class of machine without further 
description. Another form of press, on somewhat the same 
a for light work,’ such as box covers, and stamping 
etters was shown, in which the cams are replaced by a strong 
spring under the lower mandril, which serves the double pur- 
pose of resisting the thrust of the top die and throwing off 
the work as it is completed. There was a very powerful 
press for making three sardine boxes in train, in which the 
whole of the work is done by dies worked from the 
crank, the principle being much the same as the first-men- 
tioned. A pan-making press is very ingeniously constructed. 
The top press descends and holds the plate firmly, when the 
inside die is actuated by cams and forms the pan, which 
is afterwards delivered by the rising of a plate worked by 
two outside cams and two connecting rods. The four guide 
rods are very nicely fitted, and although there must be a great 
strain on them, the friction is apparently very slight. As 
soon as the s are formed they are removed to a spinning 
lathe shown in Fig. 2, in which A represents the two cutter 
discs for trimming the edges, B the lipping wheel for formin 
the rim, adjustable by the hand lever C, and D and E two han 
wheels for giving two different motions to the loose wheel F, 
for taking out the seams. The workmanship of the loose 
wheel is very good, and in working it does not run warm at all, 
as might have been expected from the double direction of the 
a Fig. 3 illustrates a small heading machine for 

lacking boxes, the top spindle of which has a hinge motion 
with springs, and is brought into play by a foot lever and rod. 
The machine is very light, and mth An to the statement of 
the exhibitors a boy can finish about 1000 boxes per hour. 
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In the case of sea shoals there is also the same similarity as 
with harbour bars. Here also are two counter forces at work, 
one to build up and the other to cut down. Take the grand banks 
of Newfoun d, for instance, with which most — le are 
familiar, The translating power of the waves has built im- 
mense shoal, and is continually building it, and that they have 
not long ago built it into an d having an altitude high out of 
water, or even to the extent of joining it on to the main land, is 











due solely to surface currents cutting it down off its top as fast 
as it is now being built. These surface or littoral currents may 
be of a steady nature, originating far off, like the Gulf Stream, 
but are also most frequently due to a sudden wind setting the sea 
running—on its surface—without blowing long enough to get up a 
heavy undulation. Again, if these banks once get their head 
above water, so as to oe an impediment to the run of the sea 
over them, they will quickly build up into an island, limited in 
size only by the impinging littoral currents and the angle of in- 
cline of the composing material. Sable Island, a near neigh- 
bour to the banks, and having its head above water, may be cited 
as an illustration, as well as almost any other island having 
similar conditions, of which there are thousands. Though the 
result of this wave action on the bottom is very decided and 

lain, its peculiar mechanism of action is quite a riddle ; it has 

requently been denied that waves, though they run a mile a 
minute, are constituted by any actual translation of water, but 
are merely formed by the rise and fall, otherwise the undulation, 
of water. It certainly seems impossible to conceive of the move- 
ment of water or anything else that does not involve translation. 
If water admitted of compressibility, this theory might be ac- 
cepted as correct, and explained by some theory of pulsation ; but 
as compressibility is not a property of water, it must be acknow- 
ledged that there is a translation of water in wave action by the 
fact that there is a movement of it from crest to hollow or wave 
to wave, which cannot occur without actual translation, and 
though such translation is not ordinarily apparent, it is a reality 
nevertheless ; it is the natural sequence of the water seeking an 
equipoise or balance of weight or column, and necessarily implies 
a change of particles, or translation from one column to another. 
A book of statistics gives, as the deductions of Mr. Douglas, that 
when a wave has a height of 8ft., there are.35 to a mile and 8 per 
minute ; 15ft., 5-6 to a mile and 5 per minute; 20ft., 3 to a mile 
and 4 to a minute. In the ty of the 20ft. wave we have 
given a speed of 1} miles per ininute. On _semi-diurnal free tide 
waves the same book gives their s as follows :—In lft. depth 
of water, 5°7ft. per second; in 10ft., 17°9ft.; in 20ft., 25°4ft. ; 
in 40ft., 35°9ft. ; in 60ft., 43°9ft. 

From this it is apparent that the water of a wave has motion, 
and consequently power, even if it is denied that translation is a 
property of wave action. is motion is originally vertical, and 
constitutes a force, and the question is, what becomes of that 
force? Let us take a sufficient section of a wave crest weighing, 
say 1000 tons, and, according to the above table, moving in 60ft. 
depth of water at the rate of 43°9ft. per second, which would 
represent a force of 44°319 foot-tons. ow it is obvious that as 
the depth of water under this crest of 1000 tons shoals half, or 
from 60ft. down to 30ft. depth, one half of this force disappears, 
and when the water shoals to 0, the other half disappears also, 
and consequently there is just so much vertical force, 44°000 foot- 
tons, that has disappeared within a few seconds of s , and has 
to be accounted for, which can only be done on the hypothesis 
that this vertical force has changed into horizontal force, and is 
then rapidly dissipated or consumed by its friction on the bed of 
the sea. If the bed be of yielding or unfixed material, like sand, 
mud, or pebbles, it will be unable to withstand this amount of 
friction, and in consequence it is rapidly heaved and carried w 
on the beach or shore until the angle of incline of the beach is 
such that it is able to withstand this force, in which case the 
equilibrium of force and resistance is established, and the beach 
remains stationary except as it may be affected by littoral cur- 


rents, 
Tf translation of water or its atoms is a condition pertaining 
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to wave action, why is it not apparent to the eye? The theory of 
the author is that it is not apparent, for the reason that such 
translation of the atoms themselves is excessively limited or 
small, because the height of the wave or amount of water con- 
stituting the crest, bears so small a proportion to the depth of 
water, the translation of atoms being not entirely in the wave 
itself, but throughout the entire height of the vertical column of 
water under the wave or crest, and though the space through 
which these atoms move be locally small se limited, it is because 
the sum of the motions to equal the motion of the wave crest is 
made up throughout the vertical column, thereby giving suffi- 
cient aggregate of translations to equal the contents of the 
wave. 

The translation of the atoms of water cannot of course be con- 
tinuously ahead with the direction of the running wave, but on 
the contrary, it is backwards and forwards, that is to say, the 
water of the vertical column immediately under the wave 
becomes flattened down by reason of the greater pressure that 
exists in the proximate vertical column under the hollow, and in 
consequence sufficient of the forward half of the water under the 
wave column is pressed forward to assist in making up the wave 
forming ahead, while sufficient of the backward half is impelled 
backwards to assist in making up the wave advancing in the rear. 
In other words, the wave column is divided by a vertical centre 
or axis drawn perpendicularly from the crest, from which com- 
mon centre the water is ptessed in two opposite directions. Thus 
it is that the whole amount of translation to which the atoms of 
water are subjected by wave motion, in a water of uniform 
depth, is merely a continuously intermittent backward and for- 
ward movement of the atoms from column under crest to column 
under hollow, the hollow being then thrown up into a wave by 
the momentum of the water acquired by being pressed from the 
columns under the two crests towards the one common column 





1 
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under the hollow, as in Fig. 1, the winds, otherwise force, which 
primarily caused the undulation serving to give direction to the 
waves and maintaining their size, amplitude, &c.+ If undula- 
tions could exist without being caused by exterior force, these 
hollows and crests would have a fixed position, merely changing 
one with the other alternately, without advancing, as is always 
observed ; but the fact that they do advance does not seem to in- 
terfere with the phenomenon, as explained, the two movements 
being merely a combination such as may pertain to any body. 
Such is the phenomenon when the depth of water is equal; 
but as it shoals the height of the wave becomes less, and the 
amount of water to equal the wave, the force remaining the 
same, being yet unconsumed, must be made up in increased 
breadth of the wave and the entire plane of its vertical column 
or section, and consequently must be transmitted to a greater 
horizontal distance and at a greater rate of horizontal speed or 
motion, and that it is not more apparent that such is the fact is 
because a large part of the impelling force is used up by the in- 
creased friction of the water on the bed of the sea or beach, and 
in carrying the mud, sand, &c., further up on the beach. As 
an illustration in this case, the column B, Fig. 2, having the 
greater vertical height or capacity, furnishes an equal and posi- 
tive amount of matter to column C having a less vertical height : 
and to accommodate and receive this amount of water increased 
breedth of column of wave C must be proportionately enlarged, 
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therefore increased width must necessitate increased speed, the 
time and undulations being the same. And so it goes on, the im- 
pelling force being continuously used up by the friction on the 
bottom, and the friction on the bottom being always propor- 
tionate to the amount of inclination or shoaling of the beach or 
bottom. 

In the re-translation of the water from the backward half of 
the wave having the less vertical height and greater breadth—as 
before explained, the water of the vertical column under the 
wave dividing and going in opposite directions to make up the 
contiguous waves—this action is just the reverse, and the fric- 
tion on the bottom is below the mean, while in the other case it 
is above the mean, the difference in friction probably being two 
to one in the two opposite translations, while as the result of this 
difference in the one case we get a beach rapidly built up, and in 
the other case never torn down, one being decidedly positive, and 
the other negative. This is because the water passes from a 

‘smaller sectional capacity C into a larger sectional capacity 
towards B, causing the atoms of water to continually decrease 
their speed as they enter the enlarged sectional capacity, just the 
same as the current of a river will decrease when entering the 
enlarged section of a river, and vice versd, consequently the fric- 
tion of the water on the bottom, in backward motion from the 
shoal or beach towards deep water, becomes proportionately 
reduced, thus losing its power to carry back the sand, and the 
result is the constant tendency of the beach to grow, and the 
water along shore to shoal. 

Why shoals do not always build their heads above the sea is 
due to littoral currents, and frequently in positions exposed to 
the full sweep of the sea the very excess of wave motion cuts 
their tops off, by reason of the wave motion from a deep sea 
being so excessive that as it rapidly passes over the shoal, and 
has its vertical motion converted into horizontal, the speed of the 
water becomes so great that it is actually converted into a strong 
littoral current or tideway, and thus cuts off the top or head of 
the shoal as fast as formed, and in cases of great storms even 
faster, leaving for calmer seas or waves to build up again. There- 
fore, wave action being the cause of bar formation,t and the 
upheaval of sand in the mouth of a river, it is only necessary to 
check the undulations of the sea to obviate it, and this the author 
proposes to effect by what in higher science would be called in- 
terference. 

. The height and amplitude of waves, as well as their velocity, 
depends on the primary condition of depth, the velocity or force 
being proportionate to the square root of thedepth, andasthe depth 
decreases the height as well as the velocity decreases, resulting in 
2 proportionate amount of force or motion being lost by friction 
in any position of decreased depth, which force or motion the 
waves cannot gather up again after passing over the shoal or 
decreased depth—be it ever so limi in breadth—and entering 
over deep water again. That force once gone can only be re- 
covered by means of the winds that primarily caused it, and no 





* Say on a depth of water of 100ft. there is a wave of 5ft., then 5 per 
cent. of this vertical column will equal the wave. 

+ If stone is dropped in smooth water the undulations of all move 
from a common centre; so do waves move from the common point of 
force, modified by and towards a decreasing depth. 

t It is absurd to suppose that the great rise of tide in the Bay of 
Pundy is caused by the narrowing of the shores; there is no theory of 
hydraulics that will stand that explanation. The immense rise of tide of 
that locality is caused by the sloping beach outside the harbour, convert- 
ing the vertical motion of waves into a horizontal run of the sea, 





matter how deep the water may be under the waves after passing 
the shoal, their height and force can only be in proportion to the 
depth over the shoal, which is the only force they have left 
them, all with this exception being taken from them by their 
friction over the shoal or bank. 

To carry this peasy Sete practice for the prevention of the 
formation of harbour , as well as to cut down those 
formed, which the author does on the theory of interference to 
wave action, he proposes to lay a line of obstruction, otherwise 
construct a barrier directly across the mouth of a river or har- 
bour on the outside of its bar, in a — of water, say 50ft. or 
G0ft., and having a height of from 20ft. to 30ft. above the bed 
bottom, otherwise that its apex shall be submerged 20ft. or 30ft., 
according to the depth of water desired over the bar. As the 
height of this barrier is the only quality necessary to produce 
the required interference to wave action, the thickness or width 
need only be measured by the required solidity necessary to with- 
stand the force that it is intended to detract from the sea waves, 
which solidity will probably be far less than would at first 
appear. This barrier, as the author proposes to build it, will 
not offer the slightest impediment to the free discharge of the 
waters of the river into the sea, but, on the contrary, it 
protects and facilitates that discharge. Neither will it offer 
the least impediment to vessels passing in and out at all 
times, as its top is submerged below the apex of the bar, and 
its sole and only use will be to destroy the building up power of 
the waves, leaving unimpaired the full force of the river to cut 
out the bar, which will be two to three times its previous force. 
This barrier will probably be quickly sanded up on its outside, 
thus giving it great and sufficient strength to stand the force of 
the seas, and until it is sanded up to its apex no sand of any 
amount will be carried over it by the seas, as the force of the 
seas to translate becomes immediately reduced the instant they 
pass the apex, while there is no possibility of the sand remaining 
on the apex or building itself into a ridge above the height in- 
tended, as the run of the sea with its increased horizontal motion 
acquired by reason of the barricade will cut it off instantly, 
thus leaving the entrance to the harbour always as free as in- 
tended, and until the same level or depth of the apex of the 
barrier is reached or ge by the bar, the bar and bed bottom 
will continually be under the process of being cut down by the 
outfiow. 

When the angle of incline of the sand on the outside of the 
barricade has got to be so gentle—extended base line—that the 
sand then washes over into deep water on the inside, it is evident 
that the whole space between the barricade and the bar must be 
built up level with the apex of the barricade before the bar will 
commence to be built up again, and this will necessarily be a far 
slower affair than formerly, because there will be a long level line 
that the waves must pass over, which will use up the small amount 
of friction remaining to the water, so that by the time the wave 
force has reached the bar there will be extremely little of its trans- 
lating powerleft. But of course in time as it rearranges the angle of 
incline of the bed it will come back to its old state in the case 
of delta rivers, before which happens the barrier must be carried 
further out seaward, and the process repeated. In how many years 
this will be necessary is a matter of calculation, dependingon local 
circumstances, the distance seaward the barrier was built, its 
height, and natural incline of bed, not forgetting the new 
element to be carried into the calculation, that the force of the 
river's outflow would be entirely preserved to itself 
forward, unimpeded by wave action or bar, until it got beyond 
the barrier, the eroding effect of which up to the barrier would 
be all-powerful in preventing sanding above the line of its apex. 
If the mode of figuring ‘this contingency be the same as is 
adopted by the advocates of narrowing a channel by jetties, 
probably twenty to thirty years can be put down as the satisfac- 
tory duration at our worst delta rivers, while at other harbours, 
mas. as the Channel ports, the —— word “ever” is quite 
proper, because we protect the river force fairly cut in a littoral 
current or tideway that sweeps all sedimentary matter away. 
At those Channel ports, where there exist strong littoral 
currents and tideways, such as Boulogne, Dieppe, Rotterdam, 
and Newhaven, these barriers are especially adapted, and will 
be by far the most economical, effective, and durable of any 
means that can be executed for giving a deep and perfectly 
safe entrance at all times and tides. Placed in 50ft. or 60ft. of 
water, with their apex below the draught of any vessel at 
extreme low tide, they not only allow a vessel to pass over them 
at all tides and winds with perfect safety, but, once inside of 
them, a vessel is immediately in a harbour of refuge, where she 
may anchor, quite protected from the surging billows on the out- 
side of the barrier, and, when the weather permits, the vessel 
may readily put to sea again with but little trouble, having 
plenty of sea-room to get under weigh, provided she has not 
entered up the narrow entrance of the river or port, The 
durability and position of these barriers will be found per- 
manent in the channel, as the strong tideway existing from 
500ft. to 1500ft. off the mouth of these ports will sweep away 
the sand outside of the barriers quite as fast as thrown up, so 
that the sand is unlikely to reach a height sufficient to be 
thrown over them on the inside and shoal the harbour. If it 
did, the effect of the littoral current would be to cut away any 
deposits from the inside of the barriers also, while, as before 
observed, any ports favoured with the force of an outflowing 
stream or river will be doubly secured. With delta rivers it is 
probably best to limit the length of these barriers to about the 
natural width of the river above its bar, so as to allow the seas 
freedom to heave up the sand on each side, and thus to fourm the 
natural shores on each side more quickly, and weed help the 
tendency of the river current to concentrate itself properly. 
Placed before canals, these barriers would be fully as_bene- 
ficial in preventing the sea throwing up the sand, as before 
rivers; but, as canals have no outward flow or current to erode 
and carry away seaward in suspension the sediment, the success 
of this method would not be so pronounced as atariver. As 
it is now known to be impossible to keep the mouths of canals 
debouching into the sea open without the most extensive and 
costly dredging, the managers of such waterways certainly will 
not fail to avail themselves of this method, particularly at the 
great India highway—the Suez Canal, and the Amsterdam 
Canal, at both of which places may be anticipated the most 
favourable and satisfactory results. At the Amsterdam Canal, 
having made a close examination, the author speaks most de- 
cidedly as to the benefit to be derived by the application of 
this system, and he does not doubt but that the circumstances 
at Port Said will be found very favourable, though, without 
doubt, the method applied to the New Sluis at Rotterdam 
would give at least tt. more depth of water over that bar 
than could be got at the Amsterdam Canal. It was stated, a 
short time since, that the coast at Port Said was advancing at 
the rate of 50 yards per annum; that a greater extent of 
dredging will be required year by year, 937,000 cubic yards 
having been removed in 1875, as a 161,000 cubic yards 
in 1871. ‘This fact of itself should be quite sufficient to show 
the impracticability of building the Fort St. Philip Canal at 
the Mississippi river, for the purpose of securing a deeper 
entrance than the mouth of that river now offers. But to this, 
if we add the experience ery A gained by American engineers of 
the unstable bottom of that locality, where a 201b. weight will 
sink many feet into it, it certainly looks impossible and imprac- 
ticable to get a foundation for the massive masonry required for 
the locks of such a work at that place. Neither a coffer-dam nor 
an air caisson would enable it to be built, and even if built, it 
would certainly silt =p far more rapidly and to a far greater 
extent than any natural pass of the river. 


A very important contingency will no doubt follow pet oe 
deepening of the bar of any river or harbour, viz., a ction 
of the height of the bed bottom inside the river or harbour. 
On this point a passage is here quoted from Mr. Thomas 











Stevenson :—‘‘ The preservation of the depth of harbours at a 
level lower than that of the original bottom involves both uncer. 
tainty and expense. Where the deposit is confined to the space 
between high and low water marks, the scouring by means of fresh 
or salt water is comparatively easy. But where it forms a bar out. 
side of the entrance the possibility of maintaining a greater 
depth permanently becomes very doubtful. ‘The efficacy of 
the scour, so long as it is not impeded by enlargement of the 
channel, may be kept up for a great distance, but it soon comes 
to an end after it meets the sea.” It may be said that there 
will be but little use in putting an extra depth of water at the 
entrance of the Channel ports, as inside those harbours, and quite 
down to the mouths, the bed bottom of mud and sand 
will still keep its original height. Now, the height of 
the bed bottom of the inner harbour is dependent entirely 
on the height of the bar, and when that is reduced the 
ebb-flow of water will soon cut out and sweep away 
the mud and sand to an equal depth approximating to 
the bar, the beneficial effect of which, in many harbours, will 
be, in a sanitary — of view, quite as valuable as in other 
respects useful. This ability of reducing the bed bottom of a 
harbour or river is certainly one of the most valuable conse- 
quences that could follow the deepening of a bar, and if there 
was no other useful result than the sanitary benefit to the town, 
that alone should be sufficient inducement to carry out the 
sroject. So much for small harbours, but when we come to the 
arge delta rivers like the Mississippi, the consideration of 
reducing the bed bottom is one of enormous financial magnitude. 
The peculiarity of this and other like rivers is that its mouth 
or delta advances seaward some few hundred feet yearly, and in 
consequence the incline of the river from its source to its mouth 
is being reduced little by little, and as the incline is reduced the 
flow becomes more slow yearly, thus proportionately reducing its 
ability to carry away sediment, for which reason its bed bottom 
is being raised higher and higher each year, which necessitates 
its banks or levées being built up higher each year by artificial 
means in order to prevent an overflow at each freshet, generally 
once or twice yearly, and submerging the country many feet in 
depth for hundreds of square miles, often amounting to a 
national loss of millions, though borne by individual sufferers, 
The actual cost of maintaining these levées is some millions 
annually, and there is a proposition now being urged by nearly 
the entire population of the Mississippi valley that the National 
Government shail take on itself the work of building and main- 
taining these leveds, 

This continual overflow of the river is its natural way of 
building up the country, and though it may be prevented 
temporarily from overflowing by false banks, when it does over- 
flow, as it must at times, it will make up all its losses by delay. 
This is readily seen when it is stated that the philosophy of 
such a river overflowing its bank is that the surrounding 
country may be built up at the same rate that the bed of the 
river rises, by the immense quantity of sediment that is washed 
over by the flood and frequently deposited in a layer of some feet 
over the surface of the country flooded. If it was not for such 
intermittent deposits the river surface would in time be perhaps 
30ft. or 40ft. above the country plane. ‘To ameliorate this fearful 
condition of nature, most thoroughly antagonistic to the tempo al 
interests of the valley, the author proposes, instead of building 
and raising levées at a fabulous cost with which to defeat nature, 
that the mouth of the river be opened at a comparatively mode- 
rate cost, and so opened, it is within reason to predict that the 

resent level of river bed and banks will be ear t a to accommo- 

ate the river for very many years to come, though in the end of 
long periods of time the river must and will overflow occasionally 
in spite of all man can do. But the author's object in opening the 
mouth of the river has nothing to do with the river’s overflow. 
That prevention is a fortunate contingency which follows the 
opening of a good, broad, and deep channel for navigation and 
commerce, * 

Why these barriers will cut down the level of the bed bottom 
of a river or harbour is simply because they facilitate and assist 
the river’s outflow, and the result of that facilitated outflow 

ives amore rapid current, enabling the river to cut away its 

ttom and carry away in suspension a greater amount of sedi- 
ment, and also to discharge its surplus waters with more 
freedom, thus preventing retardation and accumulation, the 
consequential tendency of which will also be to straighten the 
upper part of the river, and cut away many of its elbows and 
nds. 

This paper would hardly be complete without reference to a 
theory of bar formation that is ably supported by many pro- 
minent engineers, who attribute bar formation solely to what 
they term the ‘‘ dead angle theory,” and as they see no way of 
avoiding the trouble caused thereby, are almost invariably 
opposed to the execution of any plan or proposition for the im- 
provement of the natural mouths of a dee river as involving 
only a useless expenditure with a strong probability of com- 
pletely destroying an already poor entrance or passage. This 
“dead angle theory” designates a space without currents, on 
the plausible supposition that at the mouth of ariver the fresh 
water being lighter rises on the top of the salt water, and in con- 
sequence the sediment that was pushed along the bottom by the 
river current is allowed to remain on*the bar. This theory is 
very ably argued by Major-General Humphreys, U.S.A., and 
though the author does not attach sufficient importance to hold 
it as the cause of but little of the trouble, if any, he still gives it 
full consideration, and whatever part in the bar formation it may 
act will be done away with by the interference of these same bar- 
riers, constructed to destroy or impede wave action at the mouth. 
As this “dead angle theory” implies also currents of unequal 
velocities, as well as counter-currents, it is virtually endorsed 
by Mr. Robert Stevenson, who, in “‘surveying the Dee at Aber- 
deen, found that while there was an outward upper current of 

water, there was an inward under current of salt water.” 
Another instance of such an under current, “though not occa- 
sioned by the presence of a river, was found to exist in a marked 
degree at the Crom Firth, where Mr. Alan Stephenson found, 
in 1837, currents greatly exceeding the surface velocity.” This is 
certainly substantial endorsement of the theory, and it would be 
egotistical, as well as absurd, not to give it due consideration asa 
factor of the trouble. If it is the sole or only part of the 
cause of bar formation, it will be met and obviated by the 
author’s system of shutting off or out the inward under currents, 
and leaving the outward over currents room for a full sweep 
seaward. 

_The author has endeavoured to make this paper cover every 
vital teat bearing on the subject, and in so doing has unex- 
pectedly doubled its length, for which reason it will be better that 
the description of the special mode of constructing these barriers, 
their size, shape, and other points relating to their location, be 
a for a future paper, which he hopes to contribute to the 

iety. It is, however, to be hoped that this —_ will not only 
pase teresting to the bers, but will also the means of 
eading to a practical solution of what has hitherto been. one of 
the most mysterious, complex, and important questions in 
hydraulic science that the engineering profession has had to 
contend with. 











Navat ApporntMENTS.—Admiralty, Jan. 14: William Robert 
Macavoy Soe to the rank of Chief Engineer in her 
Majesty’s Fleet, with seniority of the 27th December, 1878. 

A very large lathe is being constructed at Woolwich Arsenal 
for turning a 100-ton gun, for the manufacture of which an order 
is ex consequent on the success of the 80-ton gun. Another 
of the coming mechanical giants is a 200-ton revolving crane. 


* It may be asked if this same iment would not apply to the 
Thames, Rhone, and other rivers that have of late years developed an 
immense tendency to flood the country. 
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RAILWAY MATTERS. 


From a recent report on French railways we notice that their 
total lengthy comprising those then in course of construction, was 
on the 31st of December, 1877, 33,406 kilometres—that is, 9 
kilometres 110 metres to 10,000 inhabitants. The length of the 
great lines of so-called ‘‘ general interest” was at the same date 
26,559 kilometres. In 1856 it was 11,653 kilometres, in 1862 it 
had risen to 16,791 kilometres, and in 1869 to 22,065 kilometres, 


On November 28th the New South Wales ministerial railway 
yolicy was submitted to the Assembly. It includes a railway 
| so Duhbo to Bourke, 227 miles; various suburban lines about 
Sydney, 32 miles ; western line towards Wilcannia, 150 miles ; 
western line to Mudgee, miles; Great Southern Railway to 
Cooma, 120 miles ; Cootamundra to Gundagai, 34; Gunnedah to 
Narrabri, 60; Grafton to Glen Innes, 113; Glen Innes, vid 
Inverell, to Warialda, 115; Narandera to Hay, 96; Hanging 
Rock to Jerilderie. 


Tue report of the directors of the London, Brighton, and 
South Coast Railway, issued last week, shows that £1,445,000 
of stock is to be created for the purpose of completing and work- 
ing several works already partly constructed, at a cost of about 
£1,000,000. These works, when finished, will secure to the 
Brighton Company an alternate line to Brighton and Newhaven 
by way of East Grinstead, and by Lewes and Hailsham, a new 
and more direct route to Eastbourne. These will occupy the 
district, and render competition very difficult by new lines 
against the five lines which the Brighton Company will practi- 
cally have to Brighton and the South Coast. The company will 
have, in effect, five routes to Brighton and their South Coast line. 


Tue following shows that in these days of iron horses the coach 
may be as easily stopped as in days gone by :—A sum of £28,000, 
consisting of remittances to Europe from merchants in Mexico, 
has been captured by fifteen brigands on the railway between 
Puebla and Vera Cruz. About a dozen brigands took third-class 
tickets, and seated themselves in a carriage next the goods van, 
and about half an hour after starting severed all the carriages 
behind them. Leaving these on the line, they forced the driver 
to continue at full s up toa point where twenty-five armed 
men on horseback ordered a halt, whereupon the whole party 
carried off the money on mules, killing the guard and seriously 
wounding an inspector of the line. 

A NEW railway, about twenty miles in length, was opened on 
Monday from Okehampton to Holsworthy, and will yookead be 
the means of carrying the London and South-Western Railway 
into Cornwall, Great rejoicings took place all along the route, 
and at Holsworthy there were rove demoustrations, attended by 
Earl Stanhope, Sir Massey ves, M.P., Mr. J. G. Johnson, 
M.P., Mr. Carpenter Garnier, M.P., the high sheriff of Devon, 
and the chairman and directors of the South-Western Railway, The 
line was constructed by the Devon and Cornwall Railway from 
pane of Messrs. Galbraith and Church, and hasnow been purchased 

y the South-Western ery Mr. Relf was the contractor, 
and the cost has been about £12,000 per mile. Seven miles of 
the land were given by Earl Stanhope, Archdeacon Woollcombe, 
and two other gentlemen. 


A Line of railway is in course of construction which is intended 
at a future period to shorten the journey from Calais to Paris. 
Starting from St. Pierre, it runs between Guines and Ardres to 
Fauquembergues and Fruges, joining at Anvin the line which is 
directly connected with Amiens through St. Pol, Frévent, and 
Doullens. It was originally drafted to begin at Fréthun, where 
the Submarine Channel Tunnel Railway would — from 
under the Channel to its land levels. It would be hard to say 
whether or when it will be applied to its primitive object as a 
continuation of the South-Eastern and London, Chatham, and 
Dover lines. The tunnel works at Sangatte have of late been 
restricted to the enlargement and lining with brick to a depth of 
about fifty yards of the shaft, through which borings were made 
for the purpose of ascertaining the underlying strata and winning 
the geological speci now ited in the Museum of the 
Ecole des Mines at Paris. 





Some idea of the influence of railways on the increase of the 
town populations of Germany may be gathered from the follow- 
ing figures, which show the growth of towns having the advantage 
of railway communication. Of 2528 towns of over 2000 inhabi- 
tants only 867 in the year 1867 were provided with a railway. In 
1871 there were 1049, and in 1875, 1270. In the course of these 
eight years the total population of 2528 towns rose from 8,848,000 
to 12,424,000, Of 1837 towns of from 2000 to 5000 inhabitants, 
in 1867 there were 1388 without any railway communication. In 
1871 they had fallen to 1263, and in 1875 to only 1095, Of 591 
towns of from 5000 to 20,000 inhabitants in 1867, 268 were with- 
out railway ; in 1871, 213; and in 1875, only 162; while those 
provided with railways increased from 323, with a population of 
2,759,000, to 429, with a population of 4,000,000. Of the 88 towns 
of from 20,000 to 100,000 inhabitants, all were vided with rail- 
ways in 1875. Their population i d from 2,750,000 to 
3,500,000 during the interval in question. Of towns of more than 
100,000 inhabitants, all, of course, also provided with railways, 
the population increased from 2,050,000 to 2,665,000. The total 
increase of the population of the towns of more than 2000 inhabi- 
tants from 1871 to 1875 was 1,511,000. The population of the 
bey — Empire only increased in the same period by 
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In a paper on the economy which may be secured by the use of 
automatic yy read before the Society of Arts on the 15th 
inst., Mr. T. A, Brockelbank makes an estimate of the time lost 
on the railways of England in one year through the want of auto- 
matic and rapid coupling apparatus. songs the goods train 
mileage as 44} millions one year, the service of goods trains per 
year as 4,220,000, and the number of wagons per train on average 
at 25, he arrives at the conclusion that, irrespective of the extra 
ome work at large places such as Birmingham, about 325 
millions of coupling operations are performed per _ He then 
assumes a saving of ten seconds per operation in favour of auto- 
matic couplings, as compared with manual labour. He obtains 
from the seconds’ saving alone no less a period than 100 years 
(night and day) clear to the traffic superintendents, in twelve 
months’ working, for the despatch of other traffic. In this total 
the actual working of these journeys only are included ; 
no estimate can be given of the many millions of other couplin 
operations which are effected continuously day and night at suc’ 
large centres of traffic as nag rom ristol, Glasgow, Liver- 

»001, Manchester, Newcastle, on Peterborough, or 
Swansea, in the intermediate manipulation of trains; nor of the 
work accomplished in the great London yards, such -as 
Paddington, Bricklayers’ Arms, St. Pancras, Maiden-lane, 
Willesden, or Poplar, in all of which, apart from actual train 
formation for a journey, multitudinous operations are executed 
which would be facilitated by such an improvement. The 325 
millions of operations are calculated at but three per vehicle ; 
every wagon of a train must at least be coupled up and recou led 
at one end; in numerous cases both operations occur more than 
once on a journey. This apse us 75 operations from start to 
destination. No account is taken in this total of ema trains. 
‘These journey from station to siding, and from siding to station, 
transferring from place to D asap as many as 200 vehicles in the 
journey, the engine executing various shun! operations on the 
way, necessitating 500, 600, or at times 1 istinct coupling 
operations, with a pick-up and shunting engine on a og ree ey 
It is an every-day occurrence for an engine driver to told by 
the official in charge of the siding or goods yard from which he is 
booked, that he has been so long in og the train made up 
that he cannot get through for at least half an hour; an 

instances could be given where a delay of two minutes has entailed 





NOTES AND MEMORANDA. 


Ia France Médicale states that M. Delboeuf has found that if a 

rson afflicted with Daltonism looks through a layer of fuchsine 
in solution, his infirmity disap . A practical application of 
this discovery has been made by M. Joval, by interposin 
between two glasses a thin layer of gelatine previous] tinted 
with fuchsine. By regarding objects through such a medium all 
the difficulties of colour blindness are said to be corrected. But 

1 are not affected with respect to the same colours; would 
fuchsine apply in all cases ? 

Ar the electrotype works of the Société Val D’Osne in Paris, 
M. Cadias, the engineer, has for the past two years employed two 
Gramme machines to transmit the superfluous power a: an engine 
from one part of the works to another. The connecting wire is 
about 5 milimetres diameter, and from 150 to 200 yards long. 
The power transmttted is said to be about 60 per cent. of that 
employed. The second machine drives another dynamo-electric 
machine, which furnishes the current to electro-plate large 
surfaces, some of the articles electro-plated weighing several tons. 

A VARNISH made of Canada balsam, dissolved in turpentine, 

supplies the means of making paper transparent. The mode by 
which this is most satisfactorily accomplished is by applying a 
pretty thin coating of this varnish to the paper so as to permeate 
it thoroughly, after which it is to be coated on both sides more 
thickly. The paper is kept warm by performing the operation 
before a hot fire, and a third or even a fourth coating may be 
applied, until the texture of the paper is seen to merge into a 
homogeneous translucency, The materials are highly inflam- 
mable. 
Some time since we noticed that the use of sawdust in mortar 
was recommended as superior even to hair for the prevention of 
cracking and subsequent peeling off, of rough casing under the 
action of storms and frost. Someone of the name of Siehr, says 
that his owr house, exposed to prolonged storms on the seacoast, 
had pieces of mortar to be renewed each spring; and, after trying, 
without effect, a number of substances to prevent it, he found 
pene A i | satisfactory. It was first thoroughly dried, 
and sifted through an ordinary grain sieve, to remove the larger 
particles. ‘The mortar was made by mixing one part of cement, 
two of lime, two of sawdust, and five of sharp sand, the sswdust 
being first well mixed dry with the cement and sand. 

THE following aids for roughly estimating the quality of cast 
iron, as detailed by Spretson, may be of service to some of our 
readers. When the colour is a uniform dark gray, the iron is 
tough, provided there be a high metallic lustre ; but if there be 
no metallic lustre, the iron will be more easily crumbled than in 
the former case. The weakest cast iron is that in which the 
fracture is of a dark colour, mottled and without lustre. The 
iron may be accounted hard, tenacious, and stiff when the colour 
of the fracture is lightish gray, with a high metallic lustre. 
When the colour is light gray, without metallic lustre, the iron 
is hard and brittle. When the colour is dull white the iron is 
still more hard and brittle than in the last case. When the 
fracture is grayish white, interspersed with small radiating 
crystals, the iron is extremely hard and brittle. When cast iron 
is dissolved in muriate of lime or muriate of magnesia, the 
specific gravity is reduced to 27155; then most of the iron is re- 
moved, and the remainder consists of graphite with the impuri- 
ties of cast iron. A similar change takes place when the weaver’s 
paste is applied to iron cylinders. Sea water, when applied for a 
considerable time, has the same effect. It takes much longer to 
saturate white cast iron than to affect gray. The soft gray iron 
yields easily to the file after the outer coating has been removed, 
and in a cold state is slightly malleable. It may be stated that 
+ ab emery of iron in a melted state is readily judged by a prac- 
tised eye from the nature of the agitated aspect of its surface. 
The mass of fluid seems to undergo a circulation within itself, 
having the appearance of ever varying network. When this 
network is minutely subdivided it indicates soft iron. If, on 
the contrary, the iron be thrown in large convolutions, the 
quality of the metal must be hard. 

THE Prussian Privy Councillor Herrfurth has recently pub- 
lished a statistical report on the muncipalities and communes of 
Prussia, from which:the following tabular summary shows in 
English money the financial condition of some of the chief towns 
in Prussia and the amount per head of direct taxation paid to 
the State by the inhabitants :— 





| Gross 


Amount per 








| Gross 

Number value of lamount of head direct 

of in- municipal/municipal taxes paid 

jhabitants. property.| debt. ‘tothe State. 

| | £ | £ £8 4. 

Berlin .. .. .. ..  .. | 1,019,620 | 9,000,000 | 5,050,000 0 14 9 
Breslau .. . «+ ee | 258,674 | 1,300,060 | 1,200,000! 0 12 6] 
Cologne .. .. -- | 187,464) 1,800,000} 900,000) 0 16 4 
Konigsberg .. ++ | 127,785} 500,000 | 350,000 0 8 7 
Hanover... .. .. .. 106,677 | 500,000} 250,000; 0 10 8 
Frankfort-am-Maine .. 103,136 1,100,000 | 1,050.00, 1 1 9 
| Niptaggees peal 100,302 400,000! 300,000' 0 7 3 
*Barmen.. .. 86,504 500,000; 200,000, 0 6 7 
*Dusseldorf .. 80,695 450,000; 450,000 0 9 § 
*Elberfeld .. .. 80,589 300,000} 200,000 0 8 5 
* Aix-la-Chapell 79,606 400,000! 50,000 0 910 
MENMEEE 45° cas xs 67,828 | 150,000} 160,000, 0 6 7 
*Essen .. .. .. .. «| 53,510; 250,000} 200,000 0 8 5 
*Munchen-Gladbach |. <. | — 35,890/ 95,000/ 87,600 0 5 5 
MA Fass wack 29,282 100,000; 50,000 0 7 1 
*Bonn .. * 28,075 50,000; 50,000, 0 11 44 
*Treves .. 22,027 | 50,000) 25,000, 0 5 2 








The Rhenish towns marked with an asterisk have been selected 
—— the chief in a district remarkable for great industrial 
activity. 


THE largest bell in the United Kingdom is ‘‘ Big Ben” of 
Westminster. Before “‘ Big Ben” was cast there was a ‘‘ Great 
Tom of Westminster,” which was purchased for St. Paul’s 
Cathedral in 1698. As ‘*Great Tom” was being conveyed 
through Temple Bar it fell, and was broken. It was recast by 
Philip Wightman in 1708. “Big Ben” was cast in 1856 by 
Messrs. Warner and Sons, but was accidentally cracked. It 
weighed 16 tons 11 cwt. 2 qrs. 201b.; was 7ft. 10in. high, and its 
diameter at the mouth was 9ft. 5in.; the thickness of the metal 
at the sound bow was 9in., and the four quarter bells weighed 
about 8 tons. The present ‘“‘Big Ben” was cast in 1857 by 
Messrs. Mears. Its weight is 13 tons 16 ewt. 3 qrs.15lb. The 
next largest bell in England is ‘“‘ Big Peter of York.” This bell 
was cast by Messrs. Mears in 1845. The oldest of the “big 
bells” is “Great Peter of Exeter,” which bears the date 1484. 
This was the date of the original bell, the present one having 
been cast in 1676. ‘‘ Great Tom of Oxford” is the ‘‘ Mighty Tom” 
referred to in the familiar ‘‘ Bonny Christ Church Bells,” by Dean 
Aldrich, and is 7ft. lin. in diameter. ‘‘ Great Tom of Lincoln ” 
was originally cast in the Minster-yard in 1610 by Henry Oldfield, 
of Nottingham, and William Newcomb, of Leicester. It was 
recast by Messrs. Mears in 1834. Other ‘‘big bells” are the 
** Victoria Bell” at Leeds, which weighs 4 tons 1 cwt., the great 
bell at St. mee a Nae angers A date 1762, and Worcester great 
bell, cast in 1868 by Taylor, of Loughborough. None of the bells 
refe: to equal in size the ‘‘ Great Bell of Moscow,” or the 
** New Bell” of that place ; nor the great bell at St. Petersburgh, 
and bells in other countries. The ‘‘ Great Bell of Moscow” 
weighs, it is said, 192 tons 2 ewt. ; it is 21ft. in height, exclusive 
of the cannons, and 63ft. in diameter. The ‘‘ New Bell” is also 
21ft. in height, and is 18ft. in diameter. There is a fine bell at 
Lyons weig' rom something like a ton and a quarter, and beauti- 
fully decorated. The on bell at Erfurth weighs 252,000 lb., 
and the clapper, which is 12ft. long, weighs 1100]b. At 





a four-hours’ wait at one spot on a train journey.” 


MISCELLANEA. 


Tue Cheltenham Waterworks Company has presented Mr, 
Landsborough, its engineer, with an honorarium of £600, 

Tue Government of New South Wales intimated their willing- 
ness to undertake the carrying out of the intended Exhibition in 
1879 if the Agricultural Society were doubtful of their power to 
make it a success. The society has in reply expressed its desire 
for the Government to take it out of its hands. 

Messrs. Epwarps AND SyMes launched from their shipbuild- 
ing yard at Cubitt-town, on the 11th inst. a light-draught 
twin-screw steamer, 112ft. long and 20ft. 4in. beam, for the 
Central African Trading Company (Limited), London, designed 
by the builders to carry 85 tons on 4ft. Gin. draught of water, 
in addition to machinery and 12 tons of coal. The steamer is to 
run on the West African rivers. 

In an account ot the shipbuilding during past yearin the A ber 
deen and in the various ports in Aberdeenshire and along the 
Moray Virth, the Alerdeen Free Press states that there were 
thirty vessels launched at the ports in question of an aggregate 
tonnage of 10,409 tons, while there are at present on hand fourteen 
vessels of an aggregate of 6546 tons. ‘These figures are consider- 
ably lower than those for the preceding year, when twenty-two 
vessels of 11,901 tons register were launched, and twenty-one vessels 
of 9806 tons were on hand. 

THE Illinois and St. Louis bridge has been sold under a decree 
foreclosing the first and second mortgages. The bridge was 
bought by Mr. A. J. Thomas, of New York, on behalf of the 
Stacia, for 2,000,000 dols. After the sale is judicially con- 
firmed the bridge will become the apeeey of a new company 
recently crganised at St. Louis under the title of the St. Louis 
Bridge Company. This new company will give to holders of the 
first mortgage new bonds at par, to holders of the second mortgage 
first preferred stock, and to holders of the third mortgage second 

preferred stock. 

THE old moorings laid down by Messrs. Maciver in the 

river Mersey for their Cunard line of steamships have latterly 

proved not quite heavy enough, owing to the increased dimen- 

sions of some of the later additions to their fleet, notably the 

Gallia, a vessel ranking next in size to the Great Eastern. To 

avoid all risk Messrs. Maciver resolved to lay down anchors of 

much greater holding power, and having fixed upon Smith’s 

patent stockless anchor as the best for their purpose, have 

ordered two, weighing upwards of 34 tons each, from Messrs. G. 

Bogle and Co., Glasgow. 

DvrinG last week considerable injury was done to the sea wall 
in front of the Beaconsfield estate, at Bridlington Quay, by the 
heavy sea. breach some 15ft. long was made in the bottom 
terrace walk, and before it could be repaired other portions gave 
way, but on Saturday, the 1ith, it was sufficiently repaired to 
prevent any further damage being anticipated. On the South 
side of the town, where the cliff is merely protected by wood- 
work, a great deal of cliff has been washed away, and in one 
part the sea has encroached to within some twenty yards of some 
newly-erected dwelling houses. 

In the year which has just closed the lifeboats of the National 
Life-boat Institution have been successful in saving a total of 
471 lives, in addition to seventeen vessels saved from destruction. 
In the same period the Lifeboat Institution voted rewards for 
saving 145 lives by fishing and other boats, making a grand total 
of 616 lives saved last year, mainly through its instrumentality. 
Altogether, since its formation, the society has contributed to 
the saving of 26,051 shipwrecked persons, for which services it 
has granted 980 gold and silver medals, besides pecuniary rewards 
to the amount of £56,850. Notwithstanding the peril and expo- 
sure incurred by the gallant crews, not a single life was lost last 
year from the 269 lifeboats of the society, although about 12,000 
men were out in them on all occasiuns. 

THE manufacture of beet-root sugar has been commenced in 
America. The Portland, U.S., Press says: ‘*‘ Wednesday, 
October 30, 1878, will be memorable in the annals of this State, 
for on that day, and in the presence of Governor Connor, the 
Maine Beet Sugar Company, of Portland, turned out over 12,000 

sounds of granulated beet sugar, the first ever made in the 

Jnited States from beets grown in America. Several establish- 
ments have, it is true, made small quantities of raw sugar of 
excellent quality, but a regular boiling of refined sugar made 
from raw beet sugar produced in the United States has never 
before been attempted in the Atlantic States. The company has 
already expended 15,000 dols. in cash, and will probably pay out 
10,000 dols. more in t\eir comparatively limited operations of the 

resent season. This sum was all spent in the employment of 

abour, and most of it in the State of Maine. The product of 
the ery year will not be sufficient to entitle the company to 
much of a bounty, yet the present crop, small as it is, will save 
the dpe ct of Maine about 10,000 dols. that would otherwise be 
paid out for foreign sugar.” 

So great has been the anxiety of men to do something in 
the way of inventing a new electric lamp, that in more than one 
instance old and well-tried designs have been re-patented. ‘‘ We 
do not impute any sharp practice to those who have taken out 
patents,” says the Electrician, ‘‘ but we have no hesitation: in 
saying that the patents should not have been taken out. For the 
moment, light by incandescence is a a direction for experi- 
ment. Werdermann shows a light, Reynier straightway claims 
that Werdermann has derived the idea from him, Werdermann 
replies by showing that Harrison patented a lamp on the same 
principle years ago; Edison claims to work in this direction, but 
is met with the rebuff that Starr—in England King for Starr— 
had done the work before; and now Professor Ayrton tells us 
that De Moleyns claims priority over all these men. The Wallace 
lamp is described in the Mechanics’ Magazine of May, 1849, so 
that one begins to doubt if the money paid into the coffers of the 
Patent-office indicates any real progress. There is another 
reason, too, which makes us acubiy oubtful of what has been 
done ; real inventions are generally well tried before they are 
hurried into public gaze, and we question if many of the gentle- 
men who have favoured us with inventions really understand 
what is required.” 

THE present severe and long-continued frost has an unexpected 
effect on the demand for water in Liverpool, and threatens serious 
consequences to the town. The normal quantity of water con- 
sumed by the community is about 97,000,009 gallons per week, 
at which figure it stood before the commencement of the frost. 
Since then, however, the consumption has steadily increased. In 
the week ending December 10, whee the frost had- fairly set in, 
the quantity of water delivered from the waterworks was 
101,000,000 gallons, which was raised to 121,500,000 in the follow- 
ing week. On the 31st of December it had risen to 135,000,900, 
and in the week ending on Wednesday last the quantity supplied 
was 139,500,000. According to the corporation officials, the ex- 

lanation of this extraordinary increase is that householders, to 

eep their pipes from freezing, allow the taps to remain open. It 
is also assumed that during the intervening thaws various service 
pipes may have burst under-ground, and the fact cannot be ascer- 
tained while the crust of the earth remains hard by subsequent 
frost. The present demand is far in excess of local resources. 
The utmost quantity that the pipe-line from the Rivington works 
will convey to Liverpool is about 84,000,000 gallons per week, 
and the full capacity of the local wells is about 46,000,000 gallons 
per week. Thus the full resources of the corporation are equal 
only to 130,000,000 per week, while the present demand is con- 
siderably greater. An appeal has been addressed to the inhabi- 
tants to abstain from keeping their water-taps constantly open, 
and they are plainly told that if they do not follow this advice it 
will become necessary to put the town on a short allowance of 





Antwerp Cathedral there are thirty-three bells, the largest bein, 
7ft. wae and 8ft. in height. ¢ - - 


water. An intermittent supply will make them careful to do 
S constant, 


nothing to cause the loss of t 
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PUBLISHER'S NOTIOE. 


*.* This week is published a Double Number of Tue ENGINEER 
*-ontaining the Index to the Forty-sixth Voume. The Index 
includes a Complete Classified List of Applications for and 
Grants of Patents during the past six months, Price 1s. 





*.* With this week's number is issued as a Supplement, No, CXI. 
“of the Portfolio of Working Drawings, representing a Bogie 
Express Engine on the London, Chatham, and Dover Railway. 
Every copy 18 issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
receive it. 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. y s 

*,* We cannot undertake to return drawings or ‘manuscripts ; we 
must therefore request correspor 3 to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address 0) the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken 
anonymous communications. 

Are VoLo.— Strains on Bridges and Roof Trusses,” by T. Cargill, pub- 
lished by Messrs. Spon, Charing Cross. 

Anxious Enquirer.—/t is extremely doubtful that cast ivon between steel 
plates would act efficiently to keep out shot. The iron certainly could not 
be poured in as you propose, for the wooden backing would be set on fire, to 
say nothing of other practical objections. 

A. G. (Newry).—ZJa the last two impressions of Tuk ENGINEER you will find 
drawings of the compound engine of the Lord of the Isles. The cylinder 
ports of this engine are very well proportioned, and you can easily deduce 
Srom them the dimensions proper to be given to ports for a smaller pair of 
engines, 

Enoimnnn.—The only treatise on cranes with which we are acquainted is that 
published in Weale’s Serves. If you will say whut specific information with 
regard to cranes you require, we shall be happy to advise you. There is 
nothing about them which cannot be dealt with by ordinary rules for pro- 
portioning machines to bear given strains. x 

J. W. 8. (Queen's Park).— Your eagine will give out a Little over one-horse 
power for every 10lb, pressure of steam ia the cylinder, which will average 
abvut two-thirds of that in the boiler ; about one-third of the power of the 
engine will be wasted in driving the shafting. Probably you will have 
about 4-horse power net left for driving the machinery, 





SCOTCH CEMENT. 
(To the Editor of The Engineer.) 


S1r,—Will any reader give me a recipe for making what is known as 
Scotch cement? JOINT. 
Glasgow, Jan. 21st. 





COMPRESSED PAPER. 
(To the Editor of The Engineer.) 
S1r,—I should be greatly obliged for the address of a manufacturer of 
compressed paper, so as to be able to obtain a sample of the same. 
Crewe, Jan, 21st. Anxious Inquirer. 





SIEMENS’ PUDDLING FURNACES. 
(To the Editor of The Engineer.) 

Sim,—I would feel much obl: if any of your readers would kindly 
inform me if there are any puddling furnaces worked by gas produced 
from Si * gas prod 3, and if puddling by these means is econo- 
mical as compared with the working of the old puddling furnaces? 

Ruasia, Dec. 29th. JA 








CANAL TOWING. 
(To the Editor of The Bngineer.) 

Sir,—Some years ago a good deal was done in the matter of wire rope 
haulage on canuls and rivers by Messrs. Fowler, of Leeds, but nothing 
has been heard of the results obtained by this system. May I ask any of 

‘our readers who can supply information on this matter to let me have 
t? I want specially to know how long the ropes lasted, and whether 
they were found to interfere with the lock gates, or the lock gates with 


em. ALPHA, 
Athlone, Jan, 22nd. 





SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it ¥ preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tur Enorveer is registered for transmission abroad. 

Cloth Cases for binding Tur Enaineer Volume, price 2s. 6d. each. 

The following Volumes of Tak ENGINEER can be price 188. each :— 


Vols. 8, 5, 10, 4, 21, 24, 25, 26, 38, 89, 40, 41, 42, 43, and 44. 
Foreign bubscriptions for in Paper ‘Copies will, untit further notice, be 


rates, 

Remittance Post-ofice Order. — Australia, Belgium, 
columbia Brith Guiana, Canada, Cape of Good nop , Denmark, Keypt, 
nae o only), Germany, Gibraltar, India, Italy, Japan, Mali 
— etherlands, New Brunswick, Newfoundland, New South Wales, 

ew 


itzerland, Tasmania, Turkey, 
West Indies, China vid South- 


ustria, Buenos Ayres, Ceylon, France 
and ey , , Norway, : fon ussia 
ene fom, Sweden, £1 16s. Chili, Borneo, and Java, £25s. India 
vid . £2 5s, Od. : 
ADVERTISEMENTS. 
*4* The charge for Advertisements S Sang and eee saa teen 


for every two lines one lines are 


charged one shilling. The line a seven . When an adver- 
tisement measures an inch or more the is ten shillings inch. All 
single advertisements from the country must be accompani pb fypan shed 
payment, ae ne oe be a with —- 
regularity, t regularity can guaranteed such case. 
cneapt werkly advertioonante are saben subjest to thie eondlélon. 
ADVERTISEMENTS UNLESS DELIVERED BEFORE 


OT BE INSERTED 
Stx o’cLock on TauRsDAY EVENING IN EACH WEEK. 
*,* Letters relating to Advertisements and Publishing Department of the 
are to be addressed to the Publisher, Mr. George Riche; all 
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mii , the papers read be “The mye 8 Water Supply,” by Mr. 
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Mr. Joseph y, M. Inst. C.E. 


CLEVELAND INSTITUTION OF ENGINEERS.—Monday, Jan. 27th, at 7.30p.m.: 
(1) List of new members. (2) Resolutions on the “Causes of the 
rd De; ion () ie,” by Mr. Jeremiah —. M.L.C.E., 
jbrough-on-Tees. ion on ‘ Roadways,” r 

read at last meeting by Mr. James Hall, Stockton-on-Tee: han 


‘ees. (4 
“Electric Lighting,” by Mr. James N. Shoolbred, MALO. West- 
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FEED-WATER FOR LAND BOILERS. 

UESTIONS connected with the corrosion of marine 
boilers have received a great deal of attention, while very 
little is heard of the effect of feed-waters from different 
sources on the life of land boilers. It is quite unneces- 
sary to attempt to account for the fact; but we have 
reason to think that many of our readers would like to 
have some expression of opinion, one or two hints, or 
even a little advice, from us on the precautions to be used 
in dealing with certain qualities of feed-water, to the use 
of which they are perforce driven. For example, it not 
unfrequently happens that the land water in a given 
locality is so charged with salts of lime that apparently 
it cannot be used to feed boilers. Under these circum- 
stances, rain water is employed, large tanks or reservoirs 
being employed to hold it, while surface condensers are 
sometimes used, not so much for the sake of a vacuum as 
to secure a supply of feed-water. The power of the 
boilers thus fed is usually, and for obvious reasons, small. 
But it is of just as much importance to the 
owner of a 10-horse Cornish or vertical boiler, that 
that boiler should last a long time without repair, as it 
is to the employer of hundreds of horses-power that his 
steam generators should not be frequently under repair. 
Indeed, the throwing of a single boiler out of work, when 
a man possesses but one, may be a much more serious 
matter for him than the laying off of half a dozen boilers 
would be to a great manufacturer. It will be readily 
understood that if a boiler has to be worked with a surface 
condenser or fed with rain water on land, the conditions 
are practically identical with those which obtain at sea. 
This being the case, it seems likely at first sight that if 
pure or distilled water is injurious to marine boilers, we 
ought to find land boilers fed with similar water liable 
in like manner to speedy decay. The conditions are, 
however, not quite the same; but there is reason to think 
that land helbas worked with very pure soft water, or 
with that supplied from surface condensers, are liable to 
rapid destruction from corrosion. In spite of all that has 
been done to clear up the mysteries of corrosion, it is certain 
that much remains to be learned. So impossible is it 
to overlook this fact, that a very important series of 
experiments is now being carried out under the super- 
vision of Mr. Parker, chief engineer survevor to Lloyd’s, 
which will, we have reason to think, teach much that the 
world wants to learn. To those of our readers who may, 
from ignorance of the subject, fancy that the mystery of 
the questions involved has been overrated, we may point 
out that while one set of marine boilers will last for as 
much as five years with unimportant repairs, the destruc- 
tion of another set, worked apparently under similar con- 
ditions, may proceed with appalling rapidity. A few days 
since we examined a portion of a new 3in. boiler tube, 
apparently of excellent material, which was eaten through 
in a dozen places, the whole mischief being accomplished 
in only twenty days’ continuous steaming ! All the tubes 
were more of less attacked. 

Mysterious as the corrosion of boilers may be in many 
respects, enough, fortunately, is known to enable steam 
users whether on land or sea, to adopt certain precau- 
tions which will do much to neutralise the bad effects of 
special feed waters. We shall notattempt to explain here 
why rain-water should corrode boilers. There can be no 
doubt that in a sense it does, and forour present purpose it 
will suffice to take the fact for granted, and try to suggest 
a means of avoiding the evil results which its use may 
bring about. The surest way to avoid risk is not to use 
rain-water except occasionally, and for the specific pur- 

se of cleaning out the boiler. In most cases it will be 

ound that rain-water has a powerfully solvent action on 
deposit. Ifa dirty boiler be blown out, filled up fresh 
with rain-water, and fed with nothing but rain-water for 
a couple of days, a very large {quantity of deposit will 
usually come away when the boiler is next blown out; and 
surfaces which would otherwise have required the 
hammer and chisel to free them from incrustation, will 
be found almost quite clean. This result does not 
invariably ensue on the use of rain-water, but the 
exceptions only prove the rule. Rain-water is regu- 
larly used, so far as our experience goes, only when 
land water is very hard. But in all such cases it 
would be much wiser to soften the land water than 
to use rain water. The softening may be effected 
either by Clarke’s process, which consists in addin 
more lime to the water, allowing it to settle an 
drawing off the clear water ; or, which is much better, by 
heating the feed-water before it is pumped into the 


boiler in the following way :—Let a tank be constructed 
of wood or galvanised iron ; it need not be steam-tight, 
but should water-tight. Into the lower portion of 


this the exhaust steam in whole or in part should be 
conveyed, the exhaust pipe traversing the whole length 
of the tank, and being perforated with numerous holes todis- 
tribute the steam well. The feed-water must be pumped 
in at the top and permitted to fall on a series of shelves 
or trays set at a small angle. Down there the water will 
run in a thin sheet, and will fall over the lower end 
through a height of a ig of inches on to the 
next tray. The trays are best made of old sheet 
iron or other worthless material, as they soon become 
coated with lime, and it is = to throw them away 
than to clean them. The theory of the action of 
the apparatus is this. Salts of lime and mag- 
nesia are more soluble in cold than in hot water. 
The temperature of the feed while passing through a 
tank full of steam in the way we have described will be 
raised nearly to the boiling point, and much deposit 
which would otherwise find its way to the boiler will 
be thrown down on the trays. Furthermore, the feed- 
water will be mixed with condensed steam, which will 
tend still further to soften it. Sparing use should be 





made of tallow in the cylinder when this arrangement is 
adopted, or priming cay ee caused by some of the 
- finding its way to the boiler; but there is reason to 

lieve that any good mineral oil may be used to lubri- 
cate the piston without ri The cost of such an 
apparatus as we have described should be very small. A 
wooden tank, sft. long by 4ft. wide and 4ft. deep, 
with eight trays in, ought to be amply large enoug 
for a 10-horse horizontal boiler, pox: would not cost 
more than a few pounds; of course a lid must be pro- 
vided and a stand pipe to carry away the condensed 
steam. There are no patent rights involved, and con- 
siderable economy of fuel will be effected by the use of 
hot instead of cold feed water. 

Where there is not room for such an appliance as that 
we have described, and rain water must be used, zinc 
should be put into the boiler in the shape of thin sheets. 
It should be hung from longitudinal stays if such exist, 
otherwise __; shaped irons ought to be fixed in the boiler, 
and the zinc sheets, which should be at least in. thick, 
secured to them by bending over and rivetting, or other- 
wise. The great point to be attended to is that the iron 
and zinc must both be clean at the point of contact. 
How much zinc should be used is quite an open question, 
which can only be solved for each boiler by direct experi- 
ment. One square feot per square foot of grate may be 
taken as a rough-and-ready rule on which to begin 
operations. Instead of using zinc it will sometimes be 
found sufficient to mix the hard water with the rain 
water in such proportions that a thin skin or crust of 
deposit will form on the surface of the boiler inside. 
Such a crust causes the waste of very little coal, and is 
the _ defence against corrosion which it is possible to 
employ. 


HEATING RAILWAY CARRIAGES. 


In every civilised country save one, railway carriages 
are heated during winter by special apparatus of some 
kind. In Great Britain and Ireland, passengers, sometimes 
aided by hot water boxes, are left to their own devices 
to keep themselves warm. On the various metropolitan 
lines, hot water boxes are not provided, the theory being 
apparently that the journeys are too short to reduce the 
temperature of a passenger below freezing point. The 
explanation is not satisfactory, especially to passengers 
who are compelled to spend half an hour in making a 
trip which ought, according to the time bills, to occupy 
ten minutes. During the present winter, icicles have 
been found hanging from the roofs of railway carriages 
on one of our southern lines, which, being thawed by the 
warm breath of the luckless ones in the - carriages, 
dripped incessantly, till they were broken off and thrown 
out of the windows. We believe that in no place out of 
Great Britain could anything like this be seen ; certainly 
not in France, Germany, Austria, or America. In the 
three former countries very efficient appliances are used 
for warming railway carri In the United States 
and Canada stoves are fitted in every car. These stoves 
are dangerous and imperfect in various ways, but they 
are better than nothing. The Pullman cars are scientifi- 
cally heated by hot water apparatus, somewhat on 
Perkin’s system ; the fire being carried in a species of 
vertical boiler stowed away in an iron-lined cupboard at 
one end of the car. It is to this arrangement that 
travellers by the Pullman cars on the Midland and 
Brighton lines are indebted for the comfort which they 
enjoy during the present weather. It is high time that 
the example set them by others was followed by 
British railway directors. If any real difficulty stood in 
the way, or if the trouble and expense were great, we 
could find it easy to excuse railway authorities ; but, as 
a matter of fact, the problems presented for solution have 
been repeatedly solved in various ways, and nothing 
prevents the total supercession of the comfortless foot- 
warmer system by arrangements infinitely superior, save 
the unwillingness of railway directors to stir in the 
matter. 

There are three distinct systems of heating trains, all 
of which are more or less in use. The first of these may 
be called the direct system, and is represented in its 
crudest and most imperfect form by a stove in the 
middle of a railway car. It is unscientific, and has 
caused many accidents, but it is cheap and handy. It is 
wholly inapplicable, we are happy to say, to English 
railway carriages, and we need not allude further to it. 
In another shape it has been used extensively and with 
some success on the Continent. Foot-warmers are pro- 
vided in each compartment, which are really small 
“ chaufferettes,” or little flat stoves, each of which is 
charged with cakes of a composition which will burn 
away slowly. The composition varies in its nature. 
Nitrate of soda and charcoal, or nitrate of potash and 
charcoal, usually combined with coal-dust, sawdust, 
common salt, and mucilage of some kind, have been 
employed at various times. These compositions being 
ignited, smoulder away aa developing sufficient heat 
for the required purpose. There are many objections to 
the plan, however. Now and then the fire goes cut in 
the chaufferettes ; at otherjtimes it burns away much too 
fast, raising the temperature unpleasantly. It is difiicult 
to avoid the dissemination through the carriage of unplea- 
sant fumes and carbonic acid, and thus notwithstanding 
the expenditure of much ingenuity on the construction of 
the apparatus and the composition of the fuel, the plan 
is not sufficiently successful to warrant its introduction, 
much less its adoption, into this country. A somewhat dif- 
ferent device is used on several continental railways. A 
small stove burning compressed fuel is fitted beneath each 
carriage. The stove will work without attention for several 
hours on the slow combustion system. It is surrounded 
by an iron casing, from which pipes lead into all the com- 
partments of the carriage. The motion of the train, or in 
some instancesa fan driven off theaxleof one pairof carriage 
wheels, forces air through the casing surrounding the 
stove and the pipes into the compartments through 
suitable registers. By turning a handle connected to each 


of these registers the hot air may be shut off altogether or 
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admitted in any required Seer at the will of the 
ee oN This plan is said to work very well in careful 
ids, but the action of the stoves does not appear to be 
all that is desirable, and they need a deal of atten- 
tion, which can only be bestowed on them when there is 
a stop made of sufficient duration. Half an hour would 
be needed to make up all the fires in a long train, unless 
several men worked simultaneously. Still, for runs of 
four or five hours the plan works very well ; but the fuel 
is rather expensive, and is not burned to the best advan- 
, tage. The second plan consists in warming the carri 
with steam, led through suitable pipes under the train. 
This steam is almost invariably taken from the blast pi 
of the locomotive. The objections urged against the 
scheme are that water accumulates in the pipes, and pre- 
vents the passage of the steam ; that when the trains are 
not running, this water freezes in the pipes, and bursts 
them; that back pressure is set up in the cylinders ; 
and, finally, that while the carriages near an engine 
may be unpleasantly warm, those at the other 
end of the train are hardly heated at all, the steam being 
all condensed before it reachesthem. We fear that there 
isa good deal of truth in these charges, and that simple, 
and consequently attractive, as the scheme is apparently, 
in practice it will seldom be found to realise all the 
advantages claimed for it. The third plan consists in 
heating carriages with hot water, and appears to us to be 
the best, of all. Water will carry heat to long distances 
much better than steam, and, if properly used, its em- 
ployment is attended by not the slightest risk. This is 
not true of steam, which is competent to inflict very 
severe scalds, although its pressure is not above that of 
the atmosphere. To the close-coupled trains, now exten- 
sively used on most metropolitan lines—as, for example, 
the South London—hot water apparatus appears to 
- sed suited, and to trains of this kind we shall for 
the present confine our attention. 

The principles on which water acts as a heat distri- 
butor should be well understood, but they are often for- 
gotten. Two lines of pipes are required in all cases, one 
of which must be at a higher level than the other. 
These pipes communicate with each other at both ends. 
The communication at one end takes the form of a 
“boiler,” or chamber to which heat may be applied, 
while the pipes are united at the opposite end by 
a short length of piping, one bent to the shape of a 
> being generally adopted. The column of water at the 
boiler end being lighter than that at the other end, a 
continuous current is set up in the pipes, which gradually 
become filled with hot water, and radiate heat from their 
surfaces. In applying apparatus of this kind to a train, 
we are met at the outset by a difficulty. The hot-water 
pipes should be about the level of the floor. If they are 
to be at different levels, both cannot be at that of the 
floor. If the return pipe is placed below the floor, it 
will be useless to warm the carriage, and will itself waste 
much heat to the air outside. “Te it be just inside the 
carriage, then the flow pipe being higher would either 
come right across the doorways, or else constitute an 
insufferable obstruction in the middle of the carriage. 
In long cars like those of the Pullman Company this 
difficulty does not exist, because the doors are at the 
ends not at the sides, and the pipes are accordingly carried 
along the sides ; but this will not do for English carriages, 
and some other arrangement must be adopted. It is for 
this reason that heating with hot water has made so little 
progress on English and continental railways. Unless a 
difference in the level of the pipes can be secured, some 
special arrangement must be adopted to cause circulation 
in them. Either of two plans can be adopted, and we 
shall simply describe both as adapted for a close coupled 
train of say ten carriages and a brake van. 

The heating pipes, of iron, about 2in. in diameter, run 
in two continuovs lines, one along each side of the train, 
a little above the level of the floor, but they are bent 
down and sunk in each door sill, so as to be out of the 
way. The pipes may be bent in flat U’s under the seats, 
or otherwise arranged to give sufficient surface. The 
pipes are coupled between the carriages by short “rs 
of India-rubber hose. As these trains are seldom taken 
apart or put together the hose will cause little trouble. 
The two systems of pipes are united at one end, so that 
if water be forced into one it will traverse the train to 
the extreme end, flowing down one side and returning up 
the other. In order to heat the water and cause its 
circulation two methods are available. The first, and 
apparently the simplest and best, is that to which we 
= meer) last week as being in use on the Grand Central 
of Belgium lines. It consists in connecting an injector 
with one end of one of the pipes, and forcing water from 
the tender through the system. This water will of 
course be heated up in its passage through the injector 
to about 180 deg. Fah. The water, after its passage 
throughout the length of the train, returns still warm to 
the tender. to us f 
thing in its favour. It is economical in fuel, simple to 
the last degree, perfectly safe, cheap to fit up, and easy 
to handle. There is, however, a difficulty in applying it 
on metropolitan railways which would interfere seriously 
with its adoption. The regular trains have frequently 
strange vehicles attached to them. For example, a 
couple of horse-boxes coming from the North will be 
tacked on in front of a train going to Victoria, or Waterloo, 
or Wimbledon. These vans of course would not be fitted 
with the necessary appurtenances. In short much the same 
difficuities would arise as those met with in securing the 
general adoption of continuous brakes, owing to the 
running of strange carriages on lines to which they do 
not belong. It would under these circumstances be best 
t» make each train complete in itself and independent of 
the engine as a source of heat. This could be done by 


putting a small slow combustion stove in the guard’s van, 
in which asa rule there is plenty of room. This stove 
could be traversed by a coil of piping through which the 
water would pass, and to cause circulation nothing more 
would be required than a little centrifugal pump driven 
directly off a pulley on the axle of the van wheel 


This system appears to us to have every- | grea’ 





by a gut band. A very simple arrangement, similar 
in some respects to that used to cool smiths’ tuyere irons 
would prevent any over heating or boiling dry of the coi 
while the train was standing at stations and the pump 
not in motion. The cost of ‘the apparatus would be very 
moderate. It is evident that it could be applied to long 
trains just as well, only that the train ought to be made 
up in sections, each with a brake van and stove. On 
the Eastern Railway of France an apparatus patented by 
the company, and known as the thermo-syphon, has been 
used for some time with much success. A small boiler 
with an internal furnace is placed under each carriage. 
From this pipes extend right and left containing hot 
water ; flat boxes or chaufferettes of cast iron are let in 
flush with the carriage floors, and the hot water traverses 
these. The whole of the details have been very carefully 
worked out, and the result .is in practice that the 
temperature of the chaufferettes is maintained at about 
130 deg. Fah., so that no one need suffer from cold feet. 
The temperature of the air in the carriage is easily kept 
at 30 deg. to 40 deg. above that of the external air. 
The cost of fuel is 0°05 of a franc per hour per third- 
class carriage with five compartments. No trouble has 
ever been experienced from the freezing up of the appa- 
ratus. Here we have an example of the combination of 
two distinct systems. Why is it that we can have 
nothing of this kind in Great Britain? Possibly it 
will be urged that in this country we seldom have 
weather which renders it desirable to adopt special 
heating apparatus. This is not true. The expense 
incurred now in heating carriages on the hot-water foot- 
warmer plan is very considerable. Less money judi- 
oe expended in some one of the, ways we have sug- 
gested would give results infinitely more satisfactory to 
the public. Of course, if.directors make up their minds 
that they will not do as much to make their customers 
happy as continental directors think it well to do, there 
is no more to be said. We have endeavoured to show that 
no mechanical or financial obstacle need stand in the way. 
If our carriages are not properly heated, the travelling 
ublic must sadesitend, that engineers are not to 
me. 





PUBLIC BODIES AND COMPETITIVE CONTRACTS, 


Ovr readers will recollect that some time ago we endea- 
voured to expose a number of abuses and irregularities con- 
nected with competitive tenders. Our efforts, however, do not 
seem tohave had the desired effect, as the following narrative— 
which we trust will be interesting and instructive to engineers 
in general—-proves :—Somewhere about a couple of years ago 
the trustees ofa certain dock invited tenders of the latest designs 
for certain machinery which they required, without giving 
the usual intimation, ‘‘ That the lowest or any tender will not 
necessarily be accepted.” Some half a dozen firms responded to 
the request, most of whom went to very great expense in pre- 

ring drawings, which were required to include the necessary 

uildings. The tenders were duly opened, and it was found 
that the lowest tender did not come from the firm who had the 
highest reputation for such work. Thereupon an attempt was 
made by the trustees to obtain a modification of the leading 
firm’s tender to enable them to give that firm the order. This, 
meanwhile, became known to two firms who occupied the 
lowest places as tenderers, both of whom protested against 
such an unfair proceding, and one of them threatened an action 
at law for the cost of the designs and work connected with 
tendering. This had the desired effect of sending the work 
to the lowest tenderer ; and now comes the sequel. The 
machinery was finished in due course, certified for by the engi- 
neer, and paid for afteraconsiderable delay and procrastination 
on the part of the trustees, the usual sum of 10 per cent. being 
held as security against a time guarantee. This guarantee 
expired, the machinery working without any hitch, whereupon 
ademand was made for payment of the balance, with the 
result that it was refused, the plea being that the trustees are 
not satisfied that the machinery is right, and while ignoring 
their own engineer, they proceeded to the appointment of an 
eminent independent doc ae to report tothem. This 
gentleman accordingly visited the dock, but his report was 
not shown to the makers of the machinery, who learn that 
the gentleman in question is too favourable. The trustees 
then set about to find another engineer who might be less 
favourable, and of all others in the world they selected 
one of the unsuccessful competitors for the contract, whom 
they asked to examine and report upon the machinery, 
Under such circumstances, is it, we ask, possible that 
an unbiassed judgment can be had? For obvious reasons, we 
mention no names; but as the matter is, we understand, in 
the hands of the lawyers, the whole circumstances are likely 
to be made public very shortly. 


THE FIRE AT MESSRS. TYLOR AND SON’s WORKS. 


Tue recent fire at Messrs. Tylor and Son’s works in New- 
gate-street and Warwick-lane destroyed some of the last 
remains of a building to which considerable interest belongs. 
The part burned, and now in ruins condemned as unsafe, 
was formerly the old hall of the old College of Physicians. 
The college had a history dating for some years before the 
+ fire. After its destruction at that time, Wren built a 
college upon a portion of the ground belonging to the historic 
house of the 1 of Warwick. The college was begun in 
1674, and opened in 1689, so that though Wren did not receive 
a very great salary per year as architect on his works, he had 
several of them on hand at one time, and did not complete any 
of them in a hurry. The site was chosen as being con- 
veniently near to the old college, but in 1825, the neigh- 
bourhood of the college having po from apple orchards 
to shambles and narrow streets of small houses, the physicians 
removed into the more agreeable quarters built for them by 
Robert Smirke in Trafalgar-square. For a short time after 
this removal the old premises were occupied by an ‘‘ equitable 
loan company,” but in 1826 the premises were sold by auction 
to Messrs. John and Henry Tylor, who also bought some of 
the small houses adjoining. The entrance to the college in 
Warwick-lane was through a portico opening into the chamber 
under the octagonal dome, which remained until 1866. Of this 
dome Wren is said to have thought much, but Messrs. Tylor in 
1826 converted the lower part of it, and of the old hall, 
together with the room obtained from the old houses, into a 
meat market, the buildings being altered so as to get the 
n light through glass roofs, and so as to use the upper 

of the dome and of the old hall as workshops. Messrs. 
Mrylor's market became popular and profitable until the open- 





ing of the Metropolitan Meat Market, when the owners found 


its occupation and about £6000 per year gone together, In 
1866, Messrs. Tylor and Sons took the old dome down, and 
the portico and other stonework went to Stoke Newington for 
the construction of a lecture room. After this removal the 
workshop room was increased, the old dining-hall strength. 
ened, and heavy machinery placed on two upper floors, 
The wall of this hall, it may be remarked, consisted 
largely of chalk surfaced with stone, which the other 
day carried some of the fruit and flower carving de. 
m3 by Wren. In the course of the various alterations 
which have been made on the premises, the owners have made 
several interesting discoveries, and among others it may be 
mentioned that they found a certain Saxon wall, built upon 
what was the lower part of a Roman wall. As is often the 
case the recent fire showed some curious instances of selection 
of parts to be destroyed, and it is probable that the fire would 
have been much more serious except for the outpouring of 
about 30,000 gallons of water contained in tanks in the upper 
part of the building, used for testing meters, the apparatus 
used for this purpose, including the high stand-pipe, being 
curiously eae Messrs. Tylor ond Sons are enabled to 
continue their business as usual in Newgate-street. 


AMERICAN LOCOMOTIVES IN SWITZERLAND. 


ENGLIsH people are wanting work, and yet for some reason 
or want of it our locomotive builders allow a country nearly 
2000 miles farther away from Switzerland than we are to 
supply locomotives to that country. It is stated that the 
enterprise of our most energetic competitors in manufactures 
has sent a locomotive to Geneva specially in order to test its 
capabilities of producing steam from the anthracite coal 
found in the Valais. This cannot be used in Swiss or French 
locomotives, as at present constructed, but the experiment 
with the American appears to have been an entire success. 
The furnace arrangements of the American locomotive are 
said to be admirably adapted to the employment of this coal, 
which is not unlike, in its behaviour in the fire, that used in 
America. The engine will run with fuel which would bring 
the ordinary continental locomotive to a standstill; and the 
system if adopted in Switzerland and other parts of 
Europe, as some such doubtless will be, will effect an im- 
sg saving in coal to those countries, and give work to 
others, 
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Mines and Mineral Statistics. Annual Report of the Depart- 
ment of Mines, New South Wales, for the year 1877. Sydney : 
Thomas Richards, Government Printer. 1878. 


Tus collection of reports issued at the Mines Depart- 
ment, Sydney, and addressed to the Hon. William Henry 
Sutton, M.P., Minister for Mines, &c., in the colony 
of New South Wales, is so largely a statistical compila- 
tion that we must confine our notice ofa few of the prin- 
cipal facts which it reveals to very narrow limits; not be- 
cause the facts lack interest forevery British subject settled 
at our antipodes, and for very many besides interested 
in mining and metallurgic industry, but because 
the facts detailed and the results of their discussion are 
only secondarily interesting or instructive to the large 
proportion of the readers of Tuk ENGINEER whose more 
important industrial interests lie nearer home. This 
report for 1877 refers to a confessedly unfavourable year 
for mining interests in New South Wales, where one of 
those prodigious perturbations of weather and season, 
which latterly have been experienced more or less in 
every quarter of the world, had resulted in a continuous 
and prolonged drought, which dried up all the streams, 
and deprived the miner both of gold and tin of his most 
indispensable instrument for separating these more valu- 
able metals from the crushed quartz or the alluvium in 
which they are chiefly found; nevertheless, broadly con- 
sidered, the main facts recorded are highly encouraging, and 
suggest to the most prosaic reader the aptitude of the title 
given to our Lnatedlian colonies of “The Greater Britain,” 
which it appears almost certain they must hereafter 
become. The report on gold takes the lead, and from it 
we learn that, during the year to which the report refers, 
the quantity of gold found was 124,110 oz. valued at 
£471,418, of which but a small preportion was produced 
from quartz reefs, mechanical rock drillings and other 
improved machinery for working which is in course of 
introduction. The position and earnings of the mining 
labourer are very clearly set forth, and enable us at home 
to perceive that his calling, though a precarious one, and 
notwithstanding the competition of Chinese labour, is 
yet such, as taken all round, and including such immu- 
nities as he enjoys from the = aga of rent and taxes, 
affords a fair subsistence. ith respect to tin we find 
that, “The extent of the colonial known tin-bearing 
country is about 8500 square miles, or 5,440,000 acres. 
Of this area only about 8 square miles have, up to the 
present time, been actually opened, and but a 
very small portion of this area has been exhausted, 
and yet the value of tin already raised amounts to 
£2,376,066.” 

The methods in use so far for separating the crystal- 
lised oxide of tin from the surrounding useless matter 
are, as yet, far from reaching the pervaen of those 
employed in Cornwall, and although the smelting of tin 
is so simple a process, and requires so moderate a tem- 
perature that it is already largely conducted in the 
colony, it is probably also attended with a good deal of 
loss of metal. Tin lodes, like those of copper, labour 
under the disadvantage of the difficulty and cost of 
transport in a country as he imperfectly supplied with 
roads. The energies displayed by the colonial Govern- 
ment will, ere long, supply this gee | necessity, an 
such energy is strongly illustrated by the award which 
has recently been made to the Great Victoria Com- 
pany at iiilone, of the premium of £1090, offered 
for the first discovery of “ payable —- at a greater 
| lerinamtonmnlliae: 800ft. below the cap of the 
reef.” 


Whatever may be the case with respect to copper 
hereafter, there can be little doubt that the smelting of 
New South Wales tin stone is not likely to be trans- 
ferred to any considerable extent to England or Europe, 
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put will become one of the great staple industries of the 
colony, Where coal fuel in future time may not im- 
robably be obtained more cheaply than even in England. 
Vith respect to the present state of this industry, 
we find that the coal raised in 1877 exceeded that 
in 1876 in quantity by 124,353 tons, and in value 
by £55,698 2s, 8d. Beds of shale yielding kerosene 
or fossil wax, some of which are probably destined 
hereafter to yield valuable products for dyeing 
purposes, derived from the aniline series, are bein 
worked, and three new shale mines have been open 
during the year of the report. Two creditable sketch 
geological maps covering a considerable area respectively, 
by Professor Liversidge, who directs the geological sur- 
vey of the colony, and some good illustrative plans and 
sections of collieries at work, are to be found in the 
volume. Some speculations having for their object the 
identification of certain thick seams of coal found in the 
New South Wales formations with certain well-known 
seams in the Newcastle coal-field of England s2em greatly 
to stand in need of confirmation, and indeed belong to 
too airy a branch of economic geology to find place in 
a report such as that before us. We have also 
brief reports or notices with returns of produce 
of antimony, the ores of which appear to occur in con- 
siderable abundance, and of lead and silver-lead ores 
which are more sparingly found. Whatever may be the 
fates which futurity may hold in store for the industries 
of our own venerated isle, it may be gathered with 
certainty that those of our posterity who may be destined 
to find a field for their energy out of England, will never 
want scope in New South Wales for the employment of 
their industry in mining or agriculture, nor fail to obtain 
their reward. 








DEATH OF MR. WILLIAM HOWE. 

WE announce with much regret the death of Mr. William 
Howe, a veteran engineer, whose name will always be con- 
nected with the history of the locomotive. Mr. Howe was 
engineer for many years to the Clay Cross Colliery Company, 
for whom he carried,out many important operations. He died 
on the 16th inst, in A@w5th year of his age, and was interred at 
Clay Cross Church, Chesterfield, on the 18th inst. His reputa- 
tion as a mechanical engineer stood very high in the district sur- 
rounding the scene of his principal labours; but he was a man 
of the old school, and made so few exertions to push himself 
into prominence that to many of our younger readers his 
name will possibly be almost unknown. When we state that 
he appears to have been undoubtedly the originator of what is 
known as Stephenson’s Link Motion, it will be understood 
that no ordinary inventor has passed from among us. 
Up to the year 1843 nothing like the link motion 
had been invented, and a host of attempts had been 
made to devise some arrangement by which steam 
could be worked with variable expansion in a locomotive 
engine, while the operation of reversing would not be affected. 
Among the various inventors who worked in this direction, 
may be named Richard Roberts, Gray, Dodds, Carmichael, 
Crampton, Hawthorn, and Cavé. As a rule, however, loco- 
motives were worked with four excentrics; two for forward 
and two for back gear, the excentric rods terminating in gabs, 
which laid hold of pins in arms on rocking levers, other arms 
on the same levers driving the valves; one set of gabs was 
lifted out and the other pair thrown into gear by the same 
motion of the reversing lever. It is obvious that under these 
conditions the engine was always either out of gear or in full 
gear to go forward or backward. Little expansion of any kind 
was possible, and its amount was invariable. In 1843 Mr. 
Williams, of Newcastle, designed something resembling the 
fixed or Gooch link, but with excentric rods so short that 
the apparatus could not make a single revolution, and nothing 
came of the idea. In the same year Mr. Howe invented 
the well-known Stephenson link ; it was never patented, but 
was brought under the notice of the Stephensons, and by 
them at once adopted, with results now well known; 
various attempts have been made to dispute the originality 
of Howe’s claim; but these have all been disposed of, and 
some years since a valuable testimonial was presented to Mr. 
Howe, as the inventor of the link motion. Those who wish 
to go turther into the subject we may refer to Tue ENGINEER 
for April 29th and July Ist, 1870, and April 24th, July 31st, 
and on. 18th and 25th, 1874, where they wili find much to 
interest them. Mr. Howe was an active member of the 
Chesterfield and Derbyshire Institute of Mining, Civil, and 
Mechanical Engineers, of which Lord Edward Cavendish is 
the president this year. He was a universal favourite, and held 
in high esteem by all who had business relations with him. 








EXPRESS ENGINES, LONDON, CHATHAM, AND 
DOVER RAILWAY. 

Tue development of Continental traffic on the London, 
Chatham, and Dover Railway rendered an addition to 
the company’s stock of express engines necessary- 
Accordingly, about two years since, Mr. W. Kirtley, 
locomotive superintendent of the line, prepared designs 
for a new type of engine. For many years the “ boat 
trains” had been worked principally by three bogie engines, 
the Echo, Flirt, and Coquette ; but the action of the 
bogie in these engines was susceptible of improvement. 
The new engines are accordingly different in man 
respects from those which they have practically superseded. 
The working drawing which we publish this week 
pre nearly all the information that a drawing can 
afford concerning their construction. We commence, in 
addition, the publication of the specification to which 
they were built. This specification is very lengthy, but 
it is such an admirable example of what such a document 
should be, that we have in no way abbreviated it. We 
may add that the line from Victoria to Dover is very 
heavy, abounding in sharp curves and long and steep 
inclines. The boat trains consist of ten to twelve car- 
riages ; but the new engines have frequently to work 
much heavier trains than this, at express speed, in the 
summer season. 

The engines described in the i ificati 

ke gi the following aitins are known 


as cl M. The following are their mm ensions :— 
Diameter of cylinders, 17}in.; stroke of cylinders, 26in.; dia- 





meter of bogie wheels, 3ft. 6in.; diameter of coupled wheels, 
6ft. Gin. ; total wheel base of engine, 21ft. O}in. ; total wheel base 
of tender, 12ft.; heating surface of tubes, 962 omy feet ; fire- 
box, 107 square feet; total heating surface, 1) square feet ; 
grate surface, 16°3 square feet ; capacity of tank, 2550 gallons. 

Quality of Materials.—Where “brass” is specified it must be 
good tough metal. Gun metal must be composed of five parts of 
copper to one part of tin. White Metal.—This must be com- 
posed of—Tin, sixteen parts; antimony, two parts ; copper, one 
part and a-half. Other materials to be obtained of the manufac- 
ture to be hereinafter specified, unless the consent of the com- 
pany’s locomotive superintendent in writing be first obtained to 
an alteration. 

Boiler.—Barrel, dome, fire-box casing, and smoke-box tube 
plate, and all angle irons, rivets, and stays to be made of Low- 
moor, Bowling, Taylor’s, or Cooper’s (best Yorkshire) iron. 
Barrel to be made in three plates as shown, transverse joints to 
be made with a butt strip ring, and to be single rivetted, the longi- 


Care must be taken that this grate fits accurately round the steam 
and blast pipes. 


Dimensions. : 
ft. in. 
Length of smoke-box, inside .. .. .. - 2 & 
Width on centre line of boiler, inside .. ow on 
Thickness Of WMO 6. 3. we tse ae ee we oe O OH 
Section of angleiron .. .. .. a: 
Pe round doorhole.. .. .. Sin. byjin... —— 
el ee eee Be 
Pitch of rivets, about .. .. .. .. ce aa we 


Chimney.—To be of BB Staffordshire iron; joint to be made 
with a butt strip, and the rivets to be countersunk, and filed 
smooth on the outside. The bottom to be quite free from hammer 


marks, and to be carefully fitted to smoke-box. The top, of cast 
wing. 





tudinal seams to be butt jointed, and to have inside and outsid 
strips, and to be double rivetted ; seam of middle plate to be 
welded, and to be strengthened by a liner plate rivetted on inside 
under the dome flange. Tube plate to be attached to barrel by 
a ring of angle iron, bored, faced, and turned on edges and zig- 
zag rivetted to both. ‘I'he dome to be in one plate welded at the 
seam, and flanged at the bottom to fit barrel, to which it is to be 
double riveted ; to have an angle iron ring in the top, and to be 
fitted with a strong wrought iron cover. The cover and angle 
iron must be accurately faced so as to make a perfectly steam 
tight joint. The foundation ring to be of the form shown, so that 
the casing plates may be double rivetted at the corners, and having 
lugs to carry the ash-pan and fire-bar brackets. The fire-hole to 
be circular, and both the fire-box and casing plates must be kept 
well clear of the inner edge of the ring. A girder stay is to 
fixed to the smoke-box tube plate by an angle iron of the section 
shown, and also to be flanged and rivet to the barrel in the 
manner shown on drawings. Double gusset stays must be Loney 5 | 
rivetted to the back and top plates of the fire-box casing. / 
the plates are to be planed or turned on the edges hefore being 
put together. ‘The holes must be drilled or punched slightly 
countersunk, and rhymed out perfectly fair with each other in 
plates and angle irons, drifting will under no circumstances be 
allowed; care must be taken that the smaller diameters of the 
holes come together, that all burrs are carefully filed off, and that 
the plates are brought well together before any rivet is put in. 
All rivets must completely fill the holes, and the heads must be 
perfectly true and central. — caulking tliht may be required 
must be done with a broad-f tool, so that the plates may sus- 
tain no injury. Fifteen brass wash-out plugs, and four mud 
doors of wrought iron are to be placed in the positions shown on 
drawings; the latter are to be fitted in position before the fire-box 
is put in. Before being lagged the boiler is to be tested in the 
presence of the company’s locomotive superintendent, or his in- 
spector, to a pressure of 200 lb. per square inch with water, and 
afterwards to 160 1b. per square inch with steam, and it must be 
perfectly tight under these pressures, 


Dimensions. 
ft. in. 

Length of barrel > w. 
Diameter, outside .. - 43) 
Thickness of plates... - 0 Of; 

” tube plate - O 0% 

Re dome plate . O Of 
Diameter of rivets .. “60 - O O88 

Fire-Box SHELL. 

Length, outside 3... .. «2 ee se oe os er ee is 
Breadth at bottom, outside... .. .. .. + +. +» « Sl 
Bottom of foundation ring below centre line of boiler .. 5 2 
Thickness of side, top, and back-plates.. .. .. «.. «. 0 ot 

° throat-plate .. .. . 
Diemsqvet of TENGES ... 5. ne. ke oe te - 2 of 

A foundation ring rivets ia Aa, ace ee ee 
Height of centre line of boilerfromrail .. .. ore 


Fire-box.—The fire-box yaa to be of copper of the very best 
quality, obtained from Messrs. Everitt and ns, Grenfell 
and Sons, Vivian and Sons, or other approved makers, The 
stays and rivets to be made from the very best soft rolled copper 
bars, by the same makers as the plates. The plates to be 
annealed both before and after flanging, and to stand a test of 
being doubled cold without showing any sign of fracture. The 
sides and crown to be in three plates, the crown plate to be curved 
as shown and stayed to roof bars by bolts turned rey where 
they go into the plate; these bars are to be connected to angle 
irons on the casing plate by sling stays. Great care must be taken 
to bed the ends of the roof bars accurately on the fire-box plates, 
also that the sling stays are the correct length. The copper stays 
are to be tightly screwed into the fire-box and casing plates, and 
to be neatly rivetted over at the ends, the thread being turned 
off the portion of stay between the plates. Six palm stays to be 
placed on the barrel of boiler in the positions shown, the outer 
ends of the copper screws in tube plate to be countersunk and 
neatly rivetted over. A brass plug with fusible lead centre to 
be inserted in the crown of fire-box. A brick arch to be built in 
the fire-box, supported on studs in the manner shown on drawings. 


Dimensions, 


ft. in. 
Length at top, outside .. - & 0 
oe bottom ” . 5 4 
Breadth ite ik Bsc 5 a 
Depth, inside .. .. .. «. « . 8s 
Water space at bottom, all round - 0-8 

Thickness of plates .. .. «. ‘ : of 
Thickness of tube-plate ..  .. «1 se te te we { on 
Diameter of fire-hole .. 1 3] 


Section ,, ‘ Sjin. by Sin... 
oof bars .. 


ae ek ee 
Depth... .. . Bix to be 6in., two to be Sin... — — 
Teeeeeeh.. 5. tn ka ce es ce ROO REO ORem., © of 
Diameter of roof bar bolts .. e Fe OR eee 0 
” copper rivets .. . 0 of 
” copper stays .. 2. +. ee ts oe oe oe 
Distance of copper stays apart, about .. .. .. «. «. O 4 
Diameter of copper screws of palm stays .. .. .. .. Ol 
Tubcs.—To be of copper, solid drawn, of either Everitt’s 


Green’s, Wilkes’, Birmingham Battery Compan: ’s, Broughton 
Comper’ Company’s or pre ao make, 9 BWG at the fire- 
box end tapering to 12 BWG at the smoke-box end. To be 
secured by a roller tube expander—great care being taken that 
the tubes are not cracked—and fixed with ferules at the fire-box 
end. Ferules to be of ferule steel, and to go into the tubes a 
tight driving fit. The tubes are to project through the smoke- 


box tube plate y,in. 
Dimensions. 

ft. in, 

| y Ra aoe Se ——— 
Length between tube plates co ce ce oe AO OE 
Diamdten, eutedds: 63 eke ck ka ce! oe Se ee eel O iq 

oe at smoke-box end for a length of 4in... 0 1 
Thickness at fire-boxend .. .. .. .. No.9, BWG.. —— 

yd smoke-boxend . .. No. 12, BWG.. — — 
Distance apart of centres, about ok; ae! ae. $8, 6p) ee ee 


Smoke-box and Spark Arrester.—Plates for smoke-box and door 
to be of BB Staffordshire iron, having a perfectly smooth surface, 
The rivets are to be countersunk outside and filed smooth. 
bhi sa iron liners are to be placed against the tube fp! and 
the sides and front of smoke-box. The door to be dished as shown 
on i and fitted with baffle plates and suitable dart, 
handles, and hinges, the latter to be finished bright. 

A cast iron for arresting sparks to be su 
smoke-box in a horizontal position just below 


in the 
top of blast pipe. 


iron, to be made to drai 
Dimensions. 
ft: in. 
Height of top of chimney fromrail.. .. .. .. .. ..13 33 
Diameter iusideat @igcc si os 5s oe) ee ws ce ce 1 
ve ye bottom .. cae ws ae A 
Thickness of plates .. .. .. . 0 0 


Ash Pan.—To be made to hold water, and fixed to lugs on the 
foundation ring as shown on drawings ; to be fitted with a damper, 
front and back, each to be worked separately from the foot-plate ; 
the damper rods to be on the right-hand side of foot-plate. 


Dimensions. 
ft. in. 
Thickness of plates of ash-pan .. 0 0% 
Depth of ash-pan .. ., .. -- 12 
Width a R 3 4 


Safety Valves.—To be of the kind known as “ Ramsbottom’s 
duplex ” safety valves, to be fixed on the fire-box casing. The 
columns to be of brass turned bright, fixed on a cast iron manhole 
cover. The springs (of approved manufacture) und gear to be 
made accurately to drawing, and set so as to blow of at 150 1b. 

r square inch. The seating to be of wrought iron, carefully 


tted to the fire-box casing. All the joints must be accurately 
faced, so as to be perfectly steam-tight. 
Dimensions. 
ft. in 
Diameter of valves.. .. .. 0 3 
Distance a; of columns .. 0 104, 
Height of columns 1 0} 
Diameter of spring steel . 0 Ot 
” manhole cover. . 1 6 
Thickness of seat .. .. .. on 


Regulator and Steam Pipes.—Regulator to be of cast iron, the 
head to be fitted with double valves. The steam pipes to be of 
copper sheets hard soldered together on the inside. nges and 
cone to be brass. Steam pipe in boiler to be fixed to tube plate 
by a turned ferule of best steel and to regulator by means of 
three claw bolts, Elbow pipe in smoke-box to be of cast iron. 


Dimensions. 


Diameter of steam pipes, inside nese) dines ee 
Thickness 2 iar hee . No.7, BWG.. 
Blast Pipe.—The blast pipe to be of cast iron fitted with an 
adjustable nozzle to be worked by suitable gear from the right- 
hand side of foot-plate. 


ft. in. 


0 44 


Dimensions. 

ft. in. 

Smallest diameter of nozzle .. .. .. .. «2 «. «» © 43 

Height of nozzle above toprow of tubes .. .. .. .. 0 2 
(Zo be continued.) 








Tue MeTeoROLOGICAL Soctety.—The annual meeting of this 
society was held on Wednesday, the 15th inst, at the Institution 
of Civil Engineers, Mr. C. Greaves, president in the chair. The 
report of the council showed that the chief features of the pro- 
ceedings during the _ 1878 had been the final completion—on 
a comprehensive and well organised basis—of the arrangements 
for systematic inspection of the society’s stations, an object 
which has engaged the sedulous attention of successive councils 
for the last four years, and the delivery of a series of lectures on 
meteorol by certain members of the council. The total 
number of fellows now amounts to 425; forty-one having been 
elected during the year. The president delivered his address 
“*On Dryness v. Humidity,” the following gentlemen were elected 
the officers and council for the ensuing year :—President, Charles 
Greaves, M. Inst. C.E., F.G.S. ice-presidents: Charles 
Brooke, M.A., F.R.S., F.R.C.S.; Henry Storks Eaton, M.A.; 
Rev. William Clement Ley, M.A.; Captain Henry Toynbee, 
F.R.A.S._ Treasurer, Henry Perigal, F.R.A.S. Trustees: Sir 
Antonio Brady, F.G.S.; Stephen William Silver, F.R.G.S. 
Secretaries : rge James Symons, F.R.S.; John W. Tripe, 
M.D. Foreign Secretary, Robert H. Scott, M.A., F.R.A.S, 
Council: Arthur Brewin, F.R.A.S.; Edward Earnest Dymond ; 
William Ellis, F.R.A.S.; Rogers Field, B.A., M. Inst. C.E. 
Rev. Charles Henry Griffith ; William John Harris, M.R.C.S.; 
James Park Harrison, M.A.; John Knox Laughton, M.A., 
F.R.A.S.; Robert James Lecky, F.R.A.S.; Honourable Francis 
A. Rollo Russell; Richard Strachan ; Henry Samuel Tabor. 


Mr. I. L. Bett on Recrprociry on Prorgcrion.—Mr. Isaac 
Lowthian Bell, M.P., expressed, when recently addressing 
a meeting at West Hart epool, his disapprobation of any 
attempt to return to a policy of protection or even reciprocity. 
It was, he said, not surprising, considering the existing 
state of trade, that a good many doubts should have been 
expressed as to the soundness of those principles known as 
free trade, and there had been whispers of the desirability 
of a system of reciprocity. It seemed hard that we should 
be asked to receive the productions of Belgium, Germany, or 
France free of duty, and at the same time, if we wished to send 
our iron into those countries, that we should be asked to pay 
duty. Butupon that —— they had heard a very great deal 
of nonsense talked. e had seen a letter from a bishop, who 
stated that the wages in Belgium were so low, and the workmen 
were so clever, that they could, after receiving iron from Middles- 
brough, convert it into girders and return them to this country 
cheaper than the highly paid and less intelligent English work- 
man could manufacture girders at home. He felt a little indig- 
nant at that supposition, but knowing that that bishop was a 
kind-hearted man, and would not desire intentionally to cast any 
reflection upon Engligchmen, he restrained his indignation and 
made no answer to those remarks. They were, however, an 
entire misstatement. No English iron was sent to Belgium and 
converted into girders. There was a very cheap iron manufac- 
tured there which was used for girders, some of which were sent 
to England, but it was not English iron. There was no.doubt at 
all that the importation of iron from Belgium and other foreign 
countries had of late assumed rather serious proportions, for in 
the year 1868 we imported only 81,000 tons, and in 1878, 215,000 
tons. When he saw Belgian iron landed at West Hartlepool, 
and knew that there were blast furnaces and rolling mills there 
which were standing idle, he could not help the thought that it 
would be very much better if that iron should be made there 
rather than abroad. But they had to consider the matter in its 
entirety. The theory of reciprocity was openly canvassed, and 
a mee’ had been called in London for the purpose of consider- 
ing whether some steps should not be taken by Government to 
inquire into our commercial relationship with other countries. 
But it was impessible to dictate to foreign nations what they 
should do in the matter of duties. We could not compel them to 
remove them. Of the 215,000 tons of iron which came from 
abroad, about 100,000 tons entered into direct competition with 
our own produce. That was 3 percent. of the total quantity of 
iron manufactured in this country, and supposing we were to 
shut it out by duty, what answer would we have to make to our 





farmers. 
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WE illustrate above an historical locomotive. Our engraving 
is copied from one published in the U.S. Railroad Gazette of 
December 27th, 1878. It is thus described by the correspondent 
who sent the particulars to our contemporary :—‘‘I notice in the 
number of the Gazette of August 2nd, an error in the nomencla- 
ture of the Winans’ engine you illustrate. It is correctly sta 
to be the second of the series, but was known as the Coal Crab 
and not the Mud Digger. The latter came third in the list, and 
has a horizontal boiler and eight connected driving wheels, 
worked by spur gearing in the same manner as the Coal Crabs. 
I send you a photograph (the engraving herewith was made from 
this photograph) of Mud Digger which was made by Mr. R. K. 
McMurray, now of the Hartford Steam Boiler Insurance Com- 
pany, in 1864 or 1865 from the old Cumberland, No. 37, Baltimore 
and Ohio Railroad. The last I saw of the engine she was shunt- 
ing in Cumberland yard, but is now cut up, as are, I believe all 
of them, some of their cylinders being still in use on stationary 
engines at Mount Clare. The cylinders are 17in. by 24in., and 
the wheels 33in. diameter. Weight I do not know. They were 
heavy engines for their time, and earned their title by the manner 
in which they shook up the light superstructure of the Baltimore 
and Ohio Railroad. Tne gearing is back of fire-box, similar to 
the Coal Crab engine illustrated heretofore. The Camel engines 
were the next series of engines built by Winans, on which the 


spur gearing was dispensed with and the fire-box was enlarged. 
—J. Syowpen Beiu.” Mr. § Hayes, who was for 
many years connected with the Baltimore and Ohio Railroad, 


and to whom the above statements were referred, writes :— 
“ As I understand your correspondent, he is right as to the names 
of the several classes of engines. The first lot of engines built by 
Winans for the Baltimore and Ohio Railroad, as represented by 
the Arabian, Washington, &c., had upright boilers and cylinders, 
and had working beams ; they were called Grasshoppers. The 
second lot, illustrated in the Gazetteof August 2nd, was represented 
by the McKim, Mazeppa, &c., and had upright boilers and hori- 
zontal cylinders ; they were known as Coal Crabs. The third 
lot was represented by the Hercules, Gladiator, &c.; had hori- 
zontal boilers and cylinders and eight driving wheels connected. 
These were known as Mud Diggers. The first of these engines— 
the Hercules—came on the road in October, 1844. The spur 
shaft ran across the back of the boiler, and was connected with | 
the boxes of the back driving axle by rigid bars, so as to always | 
keep the axle—on which the — was keyed—at the proper 
distance from the spur shaft. e Grasshoppers and Coal Crabs 
had given trouble, from the fact that the spur shaft and pinion | 
shaft were fixed rigidly, while the driving axles were free to move 
up and down in the estals.—S. J. Hayes.” This description 
of these engines is given because it forms a portion of the history | 
of locomotive engines in the United States which has thus far re- 
mained unwritten. The Camel engines, which were the class 
built by Winans next after that which we illustrate above, also 
varied somewhat in design. Our contemporary has hopes of 

etting drawings or photographs of these which will complete the | 
Fistory of the growth or development of the locomotive under 
Winans’s jurisdiction on the Baltimore and Ohio Railroad. This 
development was entirely distinct and separate from that in other 
parts of the country, and was quite »riginal with him and his 
associates, 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last impression we brought down our report of the 
annual meeting of the Institution of Mechanical Engineers last 
week to the end of Captain Browne’s paper, ‘‘ On the Construc- 
tion of Armour to Resist Shot and Shell.” | 

At its conclusion the Chairman said that it was desirable that, 
before commencing the discussion, they should know the form | 
and the material of the projectiles which were used in the Spezia | 
experiments. Later on they might have a discussion upon the | 
— of steel and iron plates, which was a very important | 
sub) 


| 


“MUD DIGGER” 





Captain Browne said that the shots used at Spezia were supplied 
by the Elswick Ordnance Company, and might be en 6 as 
identical with the service shot. They were chilled iron projectiles 
with ogival heads, that is to say, the head was of the form of a 
Gothic arch, struck witha radius of either 14 or 1} that of the shell. 
The head was chilled through, and the body was in a mottled con- 
dition, the head being cast in chill, and the upper part of the mould 
being in sand. The shot was cast point down. It might be well 
for him to state that he did not now feel himself to be in the 
position which he occupied when he wrote the paper, for he was 
then lecturing at the Naval College, and he had information on 
the whole of the experiments that had taken place. 
two subjects under experiment at the present time, but the 
experiments were being conducted confidentially. Two series of 
experiments were being made for the pu e of determining the 
best shot for penetrating armour, and different manufacturers 
were invited to send in shot. The most important feature of the 
experiments was the fact which was brought out, of the imme- 
diate action of steel in breaking up the shot before it produced 
much effect, and also the great power of steel to hold 
together. There existed ain. steel shot of Sir Joseph Whit- 
worth, which had been three times through a solid 12in. plate of 
iron, and the shot was still a good one. he authorities were not 





There were | 


= able to submit the whole of the results for public discussion. | 


e other subject which was under experiment was the use of 
coal for she 
vessels which might be brought into service at the time of war. 
It appeared from the Times that the last of these experiments 


took place on the 16th December, when the Oberon, which had | the shot’s path. Speaking from a naval point of view, he could 


fittings made in it to contain a thickness of from 8ft. to 10ft. of 
coal, into which was introduced two jin. boiler plates, and 10ft. 
of coal of different sorts, was fired at by the Bloodhound with a 
light 7in. gun, which gave a velocity of not more than 1400ft. 


per second, the weight of the shot being 1151b. Such a shot was | 


capable of penetrating about Sin. of iron, but it failed to pene- 
trate the 10ft. of coal with the jin. of iron. A shell, with a 
bursting charge of 24lb., failed to set the coal on fire, and pro- 
duced no real damage. After that the so-called double shell was 
fired, which contained a bursting charge of about 11]lb. This 
also failed to set the coal on fire. 

Dr. Siemens said that he was present at the experiments on 
board the Nettle, and he arrived at the conclusion that the com- 
pound armour-plate would not give all the results that were 
ex of it. It stood to reason that if they united two sub- 
stances which were different in their rate of expansion, a tension 


| must be set up between them in their laminous position; and if 


such a compound plate was struck by a shell the inevitable con- 
sequence must be that either the two metals would separate or 
the weaker metal would be torn to pieces by the stronger. That 
seemed to him to be the case in the experiments. The iron 
seemed to be in an almost condition where the projec- 


po 
| tile had penetrated the steel. Sir Joseph Whitworth’s plate was 


tried on the same occasion. It was on a different principle, and 
it no doubt withstood the action of the shot remarkably well ; 
but he—Dr. Siemens—thought that Sir Joseph had not had time 
to develope his idea, and the plugs seemed to act as so many 
starting points for cracks. A steel plate which would resist if it 


was taken as a whole would crack or tear wheresoever the con- | i 
| such a position as to be able to deliver a broadside at right angles 


tinuity was broken. Sir Joseph Whitworth has since constructed 


| an armour-plate in which he had substituted carefully tempered 


rings of steel screwed one into the other, and this plate had 


| resisted exceedingly well. On general principles it appeared to 


him—Dr. Siemens—that, whereas the projectile ought to be very 
cohesive and tenacious in order to penetrate a resisting surface, 
the resisting surface itself ought to be of a yielding character ; 
no doubt if an armour-plate was made very hard and thick, an 
was fired at with a shell of inferior ——— the shell might fly 
into a thousand pieces, but it would always be possible to make a 
shell of a superior metal to that which had to resist it. The 
projectile, being smaller in mass than the armour-plate, could be 
put through yo pe and ame peer — much more 
stematically and uniformly than could the armour-plating. If 
that was the case the resistance ought to be taken up in such a 


— of the vital parts of unplated merchant | 


| the direction of the shot’s path. 
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way as to involve the greatest amount of work. The surface 
ought not to resist absolutely, and therefore destroy the projec- 
tile, but it ought to yield to the greatest possible extent to the 
penetration of the projectile. He believed that the French tried to 
make an armour of steel which should resist in a similar way by 
yielding. At the Creuzot Works they had gone to great expense 
to produce large masses of mild steel, and if they should succeed 
in giving a large mass such uniform ductility as to yield without 
rending, they would no doubt produce a very formidable armour. 
This would present another way out of the difficulty which was 
more easily attainable. 

Mr. Hulse, referring to the sandwiched a said 
that the shot was there shown as acting perpendicularly to 
the plate, and in that case it would have the whole depth of the 
united plates to meet in resistance. Suppose they took the flat- 
headed shot shown in one of the di and fired obli ely, 
would not the plates be taken snl broken up in detail? It 
cones to him that the first and second plates would be broken 
and the hindermost plate exposed, and then a small shot might 
afterwards penetrate the remaining plate. Had there been any 
experiments with the sandwich plate oblique to the line at an 
angle of, say, 30 or 45 degs.? All the diagrams showed the shot as 
entering the plates at right angles. 

Captain Colomb said that it appeared to him that the difference 
between a wrought iron plate and a chilled plate or steel plate 
was that in the case of the wrought iron plate the work was done 
on the plate in the direction of the shot’s path, whereas in the 
steel and the chilled iron the work was dene at right angles to 


say that they wanted the work done at right angles, and not in 
They did not expect to suffer 


| from the racking of the plates, for they would not be likely to 





have many shots upon one point of the ship. The guns would be 
moving, and the ship, which formed the ny would be also 
moving, and it was almost impossible that there could be any 
racking effect due to the continuous striking of projectiles upon 
one single point. And though the plates might break up alto- 
gether, as in the Spezia targets, the ship might still attain its 
end ; for after having defeated the enemy once, they would not 
expect to have to defeat him a second time, and they might calcu- 
late upon being able to get under repair before meeting a second 
enemy. Therefore they must not be too hasty in condemning 
steel or chilled plates. As to the important point of ships being 
set on fire, the writer of the paper had assumed that ships like 
the Sultan, the Alexandra, and the Hercules were proof against 
being set on fire, except by very powerful Palliser or chilled 
shells. The backing under the armour was not liable to be set 
on fire, but the armour cove; a very small part of the whole 
surface, and the decks and — woodwork inside were liable 
to be fired by the smallest shells, as ny were only protected by 
#in. iron. third point related to the power which ships like 
the Glatton, and turret ships generally, had of resistin ot by 
presenting their bow toward the enemy, so that the shot could 
not strike the ship at right angles. As to that point, the fact 
was that two ships fighting would be moving bodies, and although 
the fire might be delivered obliquely for one or two shots, they 
must in any arrangement which they made with regard to the 
armour of ships calculate on the enemy getting eventually in 


to the armour. 

Captain Galton said that what appeared to him to be one of the 
most interesting points in the paper was the fact that a steel shot 
covered with wrought iron at its tip was able to penetrate into a 
steel plate. Sir Joseph Whitworth mentioned to him—Captain 
Galton—some time ago that he had fired a shot at one of his 
hardened steel plates, and the backing was so he a A strong 
that the plate could not move, and the shot crumbled to pieces. 
In his—Sir Joseph Whitworth’s—next experiment, he tried the 
plate backed against » mound of earth, for the sake of greater 
security, the target being moved backwards about 18in. In that 
case the same shot penetrated a certain distance into the steel 
instead of being entirely py oe This result was in the same 
sense as the fact mentioned by Captain Browne. Perhaps further 
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riments would enable a shot to penetrate an iron plate better 
if ft was provided with a more ductile point instead of with an 
utely harden ‘ 
at Price nda understood to ask how the gies of 
a wrought iron capping 4 the shot could be reconciled by the 
author of the paper with his suggestion to have a wrought iron 
covering to the plates? It ap to him—Mr. Williams—that 
if the ‘‘ thimble,” as the author had termed it, in front of the 
shot kept the shot together, that would be more surely the case 
if the steel plate itself had wrought iron in front of it. The 
wrought iron plate, as as it seemed to him—Mr. Williams—would 
serve the same functions as the thimble. : 
Mr. Paget noticed that in the diagram showin 
plates the shot seemed to be broken up and divided dis- 
tinctly into halves and slightly into quarters. He wished 
to ask whether the nature of the iron at the rear of the 
shot was such that at the moment of having half buried 
itself, it had jumped up, as he presumed it might have done, 
and whether, therefore, the thickness of the plate literall 
tore the jumping-up rear of the shot off from the other parts. If 
this was the case, it added very great strength to the remarks of 
Dr. Siemens that the increased depth of the armour was of 
greater importance than the actual nature of the surface. It 
seemed of very great importance that the depth of the armour 
should exceed the length of the shot, and then, whatever material 
was used, there would be not only actual resistance to penetra- 
tion, but an action in a direction at right angles to the path of 
the shot, which Captain Colomb said that naval men desired. If 
there was no such jumping action, would it not almost seem as if 
in the armour of ships they should try to approach the system of 
semi-earth works which was adopted in d fortification, in 
which case they endeavoured to get an armour which would 
gradually absorb the force of the shot? As Dr. Siemens had said, 
they wanted a ductile cheap armour, and not a fancy material, 
such as steel, the cost of which was almost equivalent to that of 
silver by the time the steel got on the ship’s side. The extra- 


the sandwich 












































ordinary fact of the ogival head of wrought iron so much increas- 
ing the penetration of the shot seemed inexplicable a upon 
one theory, which h advanced with diffidence. They knew 
that in using a lubricating material, the harder the material the 
more strongly viscid or required the lubricant. Bearing in 
mind the viscidity whic - Tresca had shown to exist in 
wrought iron, he—Mr. Paget—wished to ask whether it was not 
possible that the wrought iron capping acted practically as grease 
on the front of the shot, and lubricated it in its passage through 
the plate ? 

Mr. Adamson, while thanking the author for the paper, 
regretted that there was no statement of the composition of the 
materials upon which the shots worked. They all knew that 
steel varied in ten th 1 el t 





y ways, and the slightest 
change might disturb the resisting power. e ultimate pure 
metal in wrought iron could not be very different from the ulti- 


mate pure metal made in the casting process, and it was a great 
misfortune that they had not the composition of the iron, and. 
more especially, the resultant cinder. He was deeply impressed 
with the fact that the quantity of cinder, un y distributed 
throughout a wrought iron plate, had a tendency to resist the 
breaking up of the metal in right lines when struck by shot. 
When a plate of iron was polished, it was seen that the cinder 
was never distributed with anything like uniformity. He thought 
that they would be all of opinion that merely to resist the impact 
of a shot the metal must depend materially upon its hardness ; 
but they also knew that as they increased the hardness they 
increased or diminished the ability of the metal to resist percus- 
sive action, and hence there was the ter need that they should 
know exactly the composition. If their friend, Mr. Paget, wanted to 
have a cheap armour-plate in the shape of an earth fort, he had 
better put so many feet of earthy matter between two thin skins. 


It would not be ve eS carry, and it would certainly con- 
— a great deal of force before the shot could reach the armour- 
plate. 


ut he—the Te pe lle also impressed with the belief 
that a mild cast metal, when devoid of carbon, would have the 
wer of resisting im and would not be subject to that 
estruction which was illustrated in the diagrams. It was true 
that there was no cinder present in the steel, and hence the little 
interruptions which he named before would not be there; but the 
chances of getting a steel plate which would not break up must 
depend entirely on its composition. No doubt the view of Dr. 
Siemens was a correct one, namely, that mechanically they would 
always be able to get a higher class of material in the case of a 
shot than they could get in the case of an armour-plate, and on 
that account there would probably always be something in favour 
of a steel shot over the armour-plate. 

In answer to Mr. * 

Captain Browne said that the flat front shown on one of the 
diagrams as the form of the shot bearing the wrought cap was 
approximately the form before impact. The int was as nearly 
as possible through the thimble, and the thimble came up to the 
flat end as shown. 

Mr. Hulse said that he had questioned, in his own mind. 
Pape org the flat form had not facilitated the punching power of 

e shot. 

The President asked what was the proportion between the 
thickness of the steel and the thickness of the iron in the com- 
pound plates. 

Captain Browne, in replying upon the discussion, said that in 
Wilson’s plates the proportions were not very unevenly divided. 
The plates of one metal were about 4in., and the other about 5in. 
The remark which Dr. Siemens had made as to the continuity 
of the surface was an objection to all that class of targets, and so 


far he favoured the sandwich form. As he, the author, had pointed 
out, especially in the case of the chamber gun, a quantity of the 
blow must have been absorbed by the bending of the entire 
target. Of course it was a case of construction how far a vessel 
might be capable of bending without being injured. With regard 
to the oblique blow of the flat Whitworth shot, it had been asked 
whether such a blow would not destroy the plates of the target 
in succession, by tearing them. As a matter of fact, the hole 
made by the flat-headed projectile was more or less a round hole 
with the disc driven out when the shot was fired direct ; and 
when the shot was fired obliquely the hole was very much of the 
same character. The tendency of the shot wkextoed obliquely, 
was to turn in the normal direction, unless the shot actually 
glanced. If the shot became at all entangled in the surfaces of 
the plate, there was a tendency in it to turnin. It had been 
argued by Mr. Lancaster, that, up to a certain point, the ogival 
shot had a greater tendency to turn in than the flat-headed shot ; 
but he—the speaker—thought that that was contrary to truth. 
The first time that he saw the Whitworth shot penetrate at an 
oblique angle, he thought that there was some “‘ dodge ” in it. 
There existed an angle beyond which the ogival shot would 
glance, and a flat-headed shot would turn in; but he did not 
think that it followed from that that a flat-headed shot was 
necessarily the —_ because the tendency existed only through a 
certuin number of In the case of a sandwich plate, if 
the flat-headed shot formed discs, so far from such a shot havin 

an advantage, it would have a disadvantage, because it woul 

have to move the disc in front of it, and the flat- 
head would have a greater difficulty in falling on the next plate 
than it would if the point found its way through without such an 
obstruction. Captain Colomb, in advocating steel armour, had 
remarked that after a ship had been meee in action, it would 
not need to come into action again until it had had an es ag eg | 
to repair its plates, or, if it did, it was very improbable that it 
would be struck a second time in the same — The photo- 

r) 








graphs of the Spezia experiments, however, 








shot, The base of that shot spread out so as to ey ey to say 
that the iron was not of such a good quality as the chilled projec- 
tiles previously fired ; but there had been a blow upon it r 
than any other shot had ever previously had. With to the 
suggestion to absorb the force of the shot, it must be remembered 
that an ordinary siege gun could eee 25ft. of earth, and 
= —— be os foomantons = 88 = add to a aS 
‘orm of un 5 . Paget, who suggested t in 
had also asked whether the wrought iron cap might not panibly 
have acted like grease on the front of the shot. As a matter of 
fact, the pieces of wrought iron and steel that were picked up 


where the shot had been in contact really sometimes to 

f by the extraordinary heat and pressure ther. But 

~- ing that to be the case with regard toa 1 cap on the 
0 


f a shot, it was difficult to suppose that it could happen to 
any appreciable extent where a plate was very With 
I to the possible lubrication, he could not give an opinion. 
Mr. Adamson had enquired as to the qualities of the materials of 
which the plates were com . The steel was what chiefly con- 
cerned them, and that employed in No. 2 was described as sub-car- 
burised steel, and he—the s er—uni that it had only 
0°13 per cent. of carbon. No. 3 had 0°57 cent., and No. 4 had 
0°64 per cent. of carbon. He believed that what was needed in 
connection with the subject was that the attention of those who 
understood iron should be brought in a practical way to bear upon 
the experiments of those who only to deal with the ts, 
and who did-not understand the working of iron. That had been 
his object in preparing the pe i e believed that the main 
difficulty which was found with regard to Mr. Wilson’s compound 
plates, where iron and steel were united by fusion, was that the 
character of the iron was destroyed, and that the iron got a steeley 
character, so that, in point of fact, it failed to hold together. 

A unanimous vote of thanks was accorded to Captain Browne 
for his per. 

The President remarked that if the author would look at a 





owed that whole | paper read by M. Tresca at the Paris meeting, he would find 
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THE HESLOP ENGINE. 


lates were stripped off, and it would be seldom that ships would 
oman an opportunity of coming home after an action to have new 
plates put on. As to the probability of a ship’s deck being set 
on fire by a shell, if it was remembered that ashell would strike 
thedeck at anextremely oblique angle, and that the deck was plated 
with a certain thickness of iron, the danger of fire would appear 
very small. If a thickly plated vessel was penetrated by a 
Palliser shell, and theshell burst, the whole of the flash would be 
expended before it had power to reach the deck. In point of 
satet from fire, such vessels were very different from those which 
pa «| be penetrated any 4 something which, after peneetine, 
would explode inside. ith regard to vessels like the Glatton, 
which could fire been | to their keel, though they could not 
guard against the possibility of getting a direct shot, there was a 


greater probability of their being struck indirectly, and that was 
something to be considered in battle. Those vessels were for the 
most part to 


rams, and there appeared a very great advantage 
such vessels especially in being able to fire pT come on to thelr keel, 
Mr. Williams had remarked that the results obtained by capping 
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ashot with wrought iron showed that putting a front plate of 
wrought iron and the steel plate behind would be of great value ; 
but it also showed that the advantage gained by having the front 
plate of steel might be got rid of by capping the shot with wrought 
iron. The reason —— he—Captain Browne—pro: an outside 
plate of thick wrought iron was that though, no doubt, the pene- 
tration would be greater than if the front plate was steel, there 
would not be such a liability on the part of the steel plates when 
fract to come positively away. ith regard to the jumping 
up of the shot, the quality of the iron in question was such that 
though under ordinary circumstances it would not behave so at 
all, yet the jumping up had happened in two cases. At Spezia, 
with a 100-ton gun, the shots spread out in an unexpected way. 
The body of the shot was of a mottled whitish character. me- 


thing of the same kind happened in the case of an 81-ton gun 
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that considerable light was thrown upon the question which had 
been raised by Mr. Paget as to the lubrication of the head of the 
shot by a wrought iron cap. He would ask Captain Browne's 
acceptance of a copy of that paper. 


The meeting was then adjourned to the following day at 11 
o’clock, when Mr. H. A. Fletcher, of Whitehaven, read the 
following paper, ‘‘ The Heslop Engine: a Chapter in the History 
of the Steam Engine ”:— 


‘So far as the writer is aware, no work upon the steam 
engine or illustrative of its progress and grad development 
contains any mention whatever of the remarkable and inge- 
nious engine invented by Adam Heslop, and patented on 17th 
July, 1790; and yet he conceives that it forms an import- 
ant chapter in the history of the steam engine, as a some- 
what successful competitor with the improved engine of 
James Watt, and as containing within it the germ of the 
compound engine of the present day. Probably it was never 
much known beyond the somewhat limited coal-field of Cumber- 
land, where for many years it enjoyed favour ; and even 
within that district it is at the present time gradually becoming 
forgotten, and its principles and merits are understood by only a 
few. Only one specimen now remains, which has outlived by 
many years all other members of its family ; and as this also, 
after a faithful service of more than fourscore years, will cease 
from its labours in a few months—when it will probably find at 
the South Kensi m Museum an honourable place of retirement 
in the company of the Soho sun-and-planet engine, and the loco- 
motives Rocket, Sanspariel, and Puffing Billy—the present seems 
a fitting opportunity to place on record some account of the 
Heslop engine. e accompanying drawings, Figs. 1 and 2 
are copied from the engraving attached to the original 
specification, beneath which is the following explanation :— 
“A receiving cylinder A is placed under the beam of 
the engine B, between the centre of the beam and the end 
opposite to that which is moved by and connected with the 
working cylinder C used in the common fire engine. The 
aforesaid receiving cylinder is filied with steam from the boiler 
D sufficient to produce a vacuum in the working cylinder for the 
next stroke of the engine, and which steam so received in resérve 
is made to assist in raising a piston E, which must be loaded 
with so much weight upon every square inch as the steam shall 
be stronger than the pressure of the atmosphere, and which will 
co uently assist the engine in its effect by giving an opportu- 
nity f loading the working piston F with the same weight. Near 
e of the said working piston F is placed a valve L, 
which admits the discharge of a small portion of water which 
arises on the descending stroke of the said piston F, and supplies 
the same with water. e steam valve marked G, which opens 
the communication between the boiler and the receiving a 
is similar to that in the common engine, and worked in the same 
way. The passage for the steam from the receiving cylinder to 
the working cylinder is by a connecting pipe H, which is opened 
and shut alternately by valves marked I and K, and the motion 
is communicated to those valves by working gears nearly similar 
to that of the common engine. e working cylinder C, together 
with the connecting pipe H, to be constantly immersed in cold 
water. The injection or sinking pipes of the working cylinder 
are all similar to those in common use.” This explanation is not 
very explanatory, and is worded with evident caution ; for it was 
probably as necessary and desirable ninety years ago as it is now 
to say but little in a patent specification, and to say that little 
cautiously. With the aid of the drawing, however, the action of 
the engine will be readily understood, It will be seen that it is 
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furnished with two —— ylinders, one on each side of 
the main centre of the beam, both of them single-acting, 
although their pistons are acting in the same direction. These 
cylinders are described respectively as the ‘‘ receiving cylinder” 
and the “working cylinder,” the latter being possibly so 
called lest Boulton and Watt should contend it was only 
a condenser with a piston in it; but in actual practice they 
were known, and perhaps more correctly, as the hot cylinder and 
the cold cylinder. The steam on being admitted into the first or 
hot cylinder helps to raise the piston by its pressure underneath ; 
the return stroke is then made by the weight of the pump rods, 
&c., in the pit, suspended by a chain working over an arched 
beam-head. During the down stroke of the pamp rods, the educ- 
tion valve I being opened, the steam passes from this cylinder to 
the second or cold cylinder by means of the connecting pipe con- 
stantly immersed in a trough of cold water, which uces suffi- 
cient condensation to “‘ kill” or reduce it to atmospheric pressure 
as it enters and fills the cold cylinder. The cold piston havin, 
arrived at the top of its stroke, and its cylinder being thus fill 
with steam, the injection valve is opened, admitting a jet of 
water beneath the piston, and thus bringing a vacuum into play. 


In the case of rotative engines the return stroke was made by 
the weight of the connecting rod, ¢c and a heavy = of 
inks attaching the hot piston to the beam, assi: y the 


momentum of the fly-wheel. The two pistons are heavily 
weighted in equilibrium, and the action of the steam in the 
hot cylinder is simply to take off the weight of the hot piston 
and allow that of the cold piston to come into play. This arrange- 
ment is necessitated by the arched head and chain connection, 
which, though proper to receive a pull, will not admit of a thrust. 
In order to prevent the ibility of injection water ing from 
the cold cylinder to the hot one, the latter is elevated above the 
level of the former. By this arrangement of two cylinders, Heslop 
obtained advantages closely approaching those of the separate 
condenser, and effected a signal superiority over the atmospheric 
engine of Newcomen, even as it then exi with all the struc- 
tural improvements introduced by Smeaton, who was compelled 
to admit that in its best state 50 per cent. of the steam was 
wasted by the alternate heating and cooling of the cylinder. 

Mr. Heslop does not appear to have been oe by any fixed 
rule in the relative proportionate capacity of the two cylinders. 
In the specification drawing they appear to be practically equal 
in contents, whilst in five instances in which the dimensions have 
been ascertained the hot cylinder is invariably the larger, being 
respectively 8, 53, 75, 78, and 87 per cent. larger in capacity than 
the cold one. Doubtless he found sufficient reasons for gradually 
decreasing the proportions of the cold cylinder, but with higher 
pressures of steam than were then in use there seems no cause 
why these proportions might not be reversed. Fifteen engines on 
the Heslop principle may be mentioned as a authenti- 
cated ; there were probably some others, of which all trace or 
record is lost. The list here given has regard to locality rather 
than to probable chronolegical order, and only includes the more 
important :—No. 1: A pumping engine, known by the name of 
** Old Dolly,” at Messrs. Harris’s Greysouthern Colliery. The 
beam was of wood, with arch-heads and chains, and the pistons 
were weighted with pig iron; in fact, even to the boiler 
and chimney, it was ost exactly similar to the engine 
shown in the specification drawing, except that the main 
centre of the beam was not carried by a wall, but by a wooden 
A frame, the sides of which, being ed all round, formed 
asort of p idal hut over the hand gear. This is believed to 
have been the earliest engine of its kind. It retained nearly all 
its original features and details until the last, and was broken up 
about thirty years ago. Its boiler, like those of all the Heslop 
engines, was of the haystack form. The hemispherical tops were 
of cast iron plates, not fitted, and fastened together by means of 
bolts and rust joints, whilst the lower portions were of wrought 
iron. The maximum working pressure was usually about 3 Ib. 
per square inch above the atmosphere. No. 2: A winding 
engine with cast iron beam at John Pitt, gs go It was 
built in 1810, and was called 16-horse power, and wound coals 
from 95 fathoms depth, with the assistance of a balance sheave. 
It was altered into a hi — engine by Daniel Hawthorn, 
a brother of Robert an illiam Hawthorn, of Newcastle fame, 
and for some time manager at Lowca Works under Messrs. 
Tulk and Ley. The Heslop engine seems to have been a puzzle 
to Mr. Hawthorn, who con! that he never could thoroughly 
comprehend its working, adding, however, the consolatory reflec- 
tion that he was quite sure nobody else did. No.3: A winding 
engine at Hodgson Pit, Harrington. This may be regarded as 
exhibiting Mr. Heslop’s best work and later improvements. ‘The 
beam was supported by a cast iron framing, whilst the whole 
engine stood on cast iron girders, requiring only two or three cross 
walls for the support of the whole. The was a single 
casting of peculiar form, convex on the lower side but flat on the 
upper, the main centre being in the same line with the upper 
a but fortified by a semicircular piece over it. This engine 
stood exposed to the weather for some time after its abandonment, 
and was broken oe coe fourteen years ago. No.4: A large 
winding engine at William Pit, Whitehaven Colliery, erected in 
1809, and shown in the accompanying drawing, Fig. 3, which is 
copied from one in the possession of the Earl of Lonsdale. The 
beam B was acombination of w and iron, consisting of two 
open-sand castings, somewhat in the form of the principals of a 
king-post roof, bolted together, with a log of wood between 
them. The throw of the crank was 5ft. 6in., the hot cylinder A 
44in. diameter with a stroke of 3ft. 6in. or 3ft. 7in., and the cold 
cylinder C 28in. diameter with 4ft. 9in. stroke. The piston-rod 
of the cold cylinder was connected to the beam by means of a 
parallel motion ; and that of the hot cylinder by links, with 
guides for the crosshead. he engine was furnished with an air- 

ump 14in. diameter ; and the fly-wheel was 20ft. diameter. For 

orty-years this engine drew a large quantity of coal daily from a 
depth of 106 fathoms, with considerable economy of fuel, and 
with a remarkably small expenditure in repairs. It was broken 
up in 1850. No. 5: A winding engine at y Pit—afterwards 
removed to Wilson Pit—of which also a drawing is extant at the 
Whitehaven Colliery office. Judging by the scale the hot and cold 


ing, made about the year 1823, shows an air-pump placed 
outside the cold cylinder, and worked through a double 
radius parallel motion, by means of a small beam attached 
to the end of the main beam by a long connecting link. 
Nevertheless the cold piston still did its work through a chain 
and arch-head, and it was probably not till 1837 that the now 
existing links and crosshead guides were substituted. ‘lhe original 
cast iron fly-wheel shaft has been replaced by a wrought iron one 
of the same dimensions. The winding gear is on a second motion 
shaft, which is not parallel to the first, and is driven from it 
by a bevel pinion Bb on the fly-wheel shaft, working into an 
ordinary spur wheel with parallel teeth upon the winding shaft. 
The curiously bent connecting S was a common feature in all 
Heslop’s rotative engines ; and though its obvious intention is to 
clear the hot cylinder, he contended that it gave a certain amount 
of elasticity which was beneficial and desirable. ‘The cold water 

ump discharges itself on the top of the cold piston, from which 
it overflows on the up stroke into the cistern on which the 
cylinder is placed. This engine also pumps, by means of a cast 
iron beam added about forty years ago, and placed some 4ft. or 
5ft. above the level of the main m, to which it is connected 
by links. An attempt has been made to indicate this engine ; 
but from its ricketty condition, bad joints, and rather insuffi- 
cient supply of cold injection water at the time, the result 
was not entirely satisfactory Pe sufficient to prove the mode 
of operation of the steam. With about 20 Ib, per square inch 
pressure in the boiler, which is not the original haystack but 
an ordinary egg-ended boiler, the maximum pressure in the 
hot cylinder was 164 lb. In the case of the cold cylinder 
it was needful to attach the indicator to a tube inserted in 
the top of the piston, the presence of the injection water in the 
cylinder making it impossible to apply it in the usual way. In 
the up-stroke of this piston the diagram showed the pressure 
reduced to the atmospheric line, which it follows till towards the 
end of the stroke, when there is a slight fall below that line, 
arising, it is believed, from some of the cold water that is con- 
stantly poured over the top passing the badly-packed piston into 
the interior of the cylinder. The diagrams were taken whilst 
the engine was pumping. 

Adam Heslop was the son of a blacksmith, settled at Work- 
ington, and said to be a Scotchman. Along with his two 
brothers, Crosby and Thomas, Adam also followed the same 
craft, which then included what little was known or requisite 
in the fitting of machinery and the use of the lathe; and all 
three were employed as smiths at the Seaton Ironworks 
near that town, then and sometimes now better known 
as the Barepots or Beer-pot Works. Thomas seems to have 
been an adept in the art of boring cannon for the armament of 
merchant ships, a considerable article of manufacture in the days 
when every foreign-going vessel carried a number of guns. In 
very early life Adam Heslop went to Coalbrookdale and the 
neighbouring iron district, for the purpose of improvement and 
experience ; and it was whilst ae at Ketley, near Welling- 
ton, in Shropshire, that he patented his engine in the year 1790. 
Probably he returned to Seaton Works not long afterwards ; and 
it is conjectured that two or three of the earliest of the engines 
which bore his name were construc there. But in 1798 or 
1799 he founded the Lowca Ironworks, near Whitehaven, in 
conjunction with his two brothers, Mr. William Stead, of 
Bolton, Cumberland, Mr. Johnson, a merchant of White- 
haven, a lady named Ritson, and Mr. Millward—who ulti- 
mately became proprietor of the whole—under the style or 
firm of Heslops, Johnson, Millward and Company. Adam held 
three-sixteenths, Crosby two, and Thomas one; but Thomas 
retired in 1803 in order to join a Mr. Mead in the business 
of an iron merchant and anchorsmith, receiving for his 
interest in the concern the modest sum of £186 18s. William 
Stead was a younger brother of the John Stead or Steed—Stead 
is pronounced Steed in the vernacular of Cumberland—who 
whilst occupied at Birmingham in the year 1781, patented the 
application of the crank to the steam ae Watt states, in 
the well-known letter on the subject to his son, which is pub- 
lished in Muirhead’s ‘“‘ Mechanical Inventions of James Watt,” 
that he himself was then experimenting with the crank, but that 
whilst he was considering about it Stead took out his patent; 
and he accuses one of his own workmen of treachery in the 
matter, but at the same time admits that Stead might have 
invented it independently, as no doubt he did, 4 according 
to the statement of his grandson, Mr. Charles Wilson, now of 
Shotley Park, taken the idea from his wife’s spinning-wheel. It 
is a curious fact, however, that no trace of Stead’s patent is to 
be found, alth a god and careful search was made for it 
at the Paten ce by Mr. Bennet Woodcroft ; possibly some 
cause or other may have prevented the a of the complete 
specification within the time prescribed by law.” 


Mr. Fletcher said that since the writing of the paper, the real 
engine shown on the di had m carefully moved to 
South Kensington, and was now being erected in the Patent- 
office Museum. The erection would be concluded in the course 
of a fortnight. In making that announcement, he wished to 
acknowledge the very ready way in which Lord Lonsdale, the 
owner of the engine, consented to present it to the museum, and 
also the ready way in which Colonel Stuart Wortley made room 
for it, under circumstances of considerable difficulty, in the 
Museum, which, as they all knew, was already very much 
crowded. He would also mention that the London and North- 
Western Railway Company had carried it at a very reduced 
freight. Referring to the diagrams, the valve in the eduction 
ipe shown by the specification drawing did not appear to have 
mn made use of in practice. It had never existed in the real 
engine, nor was it shown in either of the two early drawings of 
that real engine; and he had not been able to ascertain that it 
had been used in any other engine. 

The President asked what was supposed to be the object ot 
loading both pistons with the same amount of weight, because it 
seemed to him that as one was on the one side of the beam, and 
the other on the other, the result was nothing. He could not 
understand what was the object in loading both pistons with the 
same t of weight, so as to make the mass so much the 





cylinders appear to have been respectively 30in. and 20in. diameter, 
with strokes of 2ft. Sin. and 3ft. The date of this engine is su 
to be 1795, and it was without any air-pump, like all male 
previous to the year 1800, in which Watt’s first patent terminated, 
after having been prolonged by Actof Parliament in 1775 for the ad- 
ditional period of twenty-five years. The piston-rod of thecold cylin- 
der was attached to the wooden beam by means of achain passin; 
over an arch-head, whilst that of the hot cylinder was por mse, 
by cast iron links. The boiler was fed, as was then usual, by a 
jack-head pump, the delivery box of which does not appear to 
ave been more than 7ft. above the water-level ; consequently the 
boiler pressure could never exceed a maximum of a little over 
3lb. on the inch. This pump, being connected with the discharge 
pipe from the cold cylinder, must to some extent have also served 
as an air pump. er earlier engines had a similar arrangement. 
No. 6: The last of these engines whichremains to be noticed is the 
one first alluded to as the only existing representative of its kind. 
It was probably made about 1795, or a few years earlier or ‘ater, and 
was originally at Kell’s Pit, then at Castlerigg, and in 1837 was 
removed to its present position at Wreah Pit, all owned by the 
Earls of Lonsdale and forming part of their Whitehaven Colliery. 
The accompanying drawing, Fig. 3, is made from actual dimen- 
sions taken recently. The hot cylinder A is 34in. diameter with 
2ft. 10in. stroke, and the cold cylinder C 25}in. diameter with 
3ft. 3in. stroke. The wooden beam B has been frequently re- 
newed, and a Ry of fracture in the present one is met by 
two pieces of old a patched over the middle portion : 
the present hog-backed shape is modern, the ori beam having 
been elin form. The air-pump of 12in. diameter has been 


an addition; and the ing valve in the cold piston 


is plugged up, being apparently no longer necessary. A draw- 





greater for the engine to move at each reciprocation. 

Mr. Paget said that, if he had urders' rightly, the weightin 
was only in the chain engine. If this was so, the weighting would 
be for the purpose of keeping the chains taut. 

Mr. Fletcher, in explanation, said that it must be borne in 
mind that at that time there was no mode of connecting a piston 
with a beam, except by means of chains and arch-heads, without 
infringing upon Watt’s parallel motion, and it would be seen that 
in the first cylinder Mr. Heslop had desired to avail himself of 
the small pressure of steam then in use in order to lift the piston, 
but the chain did not receive that pressure. Therefore he—Mr. 
Heslop—balanced both pistons with pig iron, in order to get a 
ver good pressure of steam on the beam. 

e President: Then the weight on the top of the working 
cylinder would hold up the chain above the piston of the 
receiving cylinder. 

Mr. Fletcher replied in the affirmative. He said that of course, 
afterwards, before Mr. Heslop adopted the heavy link in the 
winding engines, which he very soon did, he found it necessary to 
have some counterpoise at the end of the beam on the return 
stroke in addition to the connecting rod, and he then adopted 
this very heavy link, which effected the object without the 
clumsy expedient of the pig iron, and, at the same time, gave 
additional weight at the end of the . He—Mr. Fletcher— 
might also say that although all the engines which had been 
traced were colliery es used for pumping and wining Se 
was one exception, and that was a rotating engine used by Mr. 
Heslop for driving machinery in his own works, which it had 
continued to do for yd of forty years. At the end of that 
time, one or both of the cylinders having become worn out, it had 








been converted into an er double-acting condensin, engine, 
It was not, perhaps, one of the best construction, and he-Me 
Fletcher—did not suppose that there was much attempt, if an 
at expansion of steam ; but it was a notable fact that when ths 
engine was altered there was not found any sensible diminution 
in the consumption of fuel. 

The President thought that the interest of the paper was con- 
siderably increased by the fact which Mr. Fletcher had reoorted 
that the original engine had been removed to South Kensington, 
and he—the president—had no doubt that gentlemen present, 
when visiting the museum at South Kensington, wenil find it 
very interesting to visit this engine, which was certain evidence 
of great mechanical invention on the part of its constructor, 
They were, therefore, very much obliged to Mr. Fletcher, and he 
—the president—would propose that the thanks of the Institute be 
given to Mr, Fletcher for the paper which he had been good 
enough to communicate. 

Carried by acclamation. 

The President, referring to the discussion of the previous day 
respecting the Committee on Research, said that there seemed to 
be some misapprehension as to the course intended to be pursued, 
He wished to explain that the subjects which had been men. 
tioned by the secretary yesterday were merely put forward as 
samples of the subjects which would be taken up by the com. 
mittee, and not as a list of adopted matters. It might tend to 
put the question in a clear light to the members of the Institute 
if he asked the secretary now to read the report of the Committee 
on Research, 

The report in question was read by the secretary. 

The President said that he might add that at the meeting of 
the council and part of the committee that morning it was 
thought desirable to send a circular to every member of the 
Institution, asking for suggestions upon subjects to be taken up 
by the committee ; and they would be glad if gentlemen present, 
and those with whom they came into contact, would be good 
enough to make those suggestions, for it was desired that the 
basis of research should S as wide as possible, although, of 
course, in the first year, or in any year, too many subjects could 
not be taken up at once. 

A paper on “The Economy of Railway Working,” by Mr. 
Price Williams, which we shall give in our next impression, was 
read by the secretary. 








Smion’s Gas Enorve.—In our last impression we gave an 
account of a trial of one of Messrs, Louis Simon and Son’s gas 
engines, and noticed the fact that the calculations based upon 
the diagrams taken gave less power than was obtained on the 
brake. ‘This was difficult to understand, but Messrs. Simon have 
cleared up the mystery by explaining that the diameter of the 
working cylinder instead of being 8in., as given by them to us, is 
9}in. Calculating with the data already given and with this 
alteration in the diameter of the working cylinder, the power 
given off by the working cylinder and that absorbed by the com 
pression cylinder will be respectively 7°73 and 2°09, or 5°64 net 
indicated horse-power, which is 1°405 more than that obtained on 
the brake. A correspondent has pointed out that the stroke 
0°833 was left out of the upper — of the equation in our last 
impression, for the power used by the compressor. 


Sanrrary ConpiTion OF THE Dewspury District. — A few 
months ago, in consequence of the pe ys of. infectious 
diseases in the Dewsbury district, the Local Government Board 
sent Dr. Thorne to inquire into the sanitary condition of the 
Dewsbury registration district. His report to the Local Govern- 
ment Board, dated the 19th November, now published, contains 
upwards of —, printed pages of foolscap. According to this 
report, it would be very difficult to find a centre of population 
in a worse condition as respects sanitary arrangements than 
Dewsbury and the many small towns surrounding it. The 
very poorest districts of cellar-inhabited London are healthy 
compared with some of the dirty parts of Dewsbury. Dr. 
Thorze’s report concludes with recommendations respecting the 
work to be done at thirteen adjacent townships in the district. 
These are very similar for each place, and those relating to Dews- 
bury will give a good idea of the whole. (1) No unnecessary 
delay choukd be allowed to occur in sectring for the district a con- 
stant high-pressure water service. Means should be adopted to 
provide for the free entrance of air into the mains during periods 
of intermission which may occur pac g Bie oy xy or otherwise. 
(2) A house-to-house inspection should made by some com- 
petent person with a view of ascertaining whether there are any 
supplies direct from the water mains into closet pans, urinals, 
&c. Wherever such exist they should be immediately done 
away with, as by the provision of service cisterns. Regulations 
should also be drawn up to prevent any such direct con- 
nections being made in the future. (3) No unnecessary de- 
lay should take place in providing Dewsbury with efficient 
means of sewerage and drainage. All house drains which, 
owing to faulty construction or otherwise, are a source 
of nuisance should be replaced by efficient drains; they 
should all be properly ventilated, and no direct communication 
should exist between the interior of houses and the sewers. (4) 
The sanitary authority should without delay consider the best 
means for the disposal of the excrement and refuse of the popu- 
lation, and in arriving at a decision in this matter, information 
may be obtained from the ‘‘ Board’s Report on Certain Means of 
Preventing Excrement Nuisances in Towns and Villages.” All 
water-closets should be provided with efficient means of venti- 
lation, and their water supply should invariably be by means 
of service cisterns. All ideaaetdien now causing nuisance 
should be effectually dealt with, and every new house 
should be provided with a sufficient water-closet or privy. 
(5) Steps should be taken to do away with any nuisance 
arising whe the keeping of pigs, and no piggery should be 
allowed within GOft. of a dwelling-house or public thorough- 
fare. (6) The keeping of urine for trade purposes should 
be placed under strict regulations. The receptacles for the 
urine should be made of some impervious material, such 
as metal, and they should be covered. Their contents should be 
removed at least once a week, and they should not be sanctioned 
within less than 60ft. of any door, window, or public thorough- 
fare. (7) The bye-law relating to the sufficiency of space about 
dwellings shuld in all cases be strictly enforced, If, however, 
owing to the somewhat limited space remaining in the borough 
for building purposes, it should be deemed, after due considera- 
tion, necessary to sanction the construction of any back-to-back 
houses in rows, this should only be done under strict regulation, 
which, amongst other things, should, as far as practicable, limit 
the length of each row, and should ensure the free movement of 
fresh air about them. Houses so constructed and their surround- 
ings require to be kept by the local authority under particular 
systematic supervision, both as to state of occupation and as to 
nuisance. (8) With a view to the adoption of some of these 
recommendations, and to facilitate the sanitary administration of 
the district, the existing bye-laws should be revised. In effecting 
such revision the authority should consult the model _bye-laws 
recently issued by the Local Government Board. (9) The return 
of deaths now made to the medical officer of health once a month 
should for the future be made weekly. (10) It is important that, 
with a view to prevent the spread of infectious diseases within 
their district, the authority should have in readiness—Ist, some 
means for the immediate isolation of persons suffering from 
infectious diseases, and who in their own houses are without 
proper lodging and accommodation ; 2nd, some apparatus for the 
efficient disinfection of infected bedding, clothing, &c.; and 3rd, 
a proper mortuary. It will possibly be found advantageous to 
make these mee provisions, in conjunction with one or more of 
the adjoining sanitary districts, 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents, 


* Phage Sam to our notice that nate ents a Se Patent- 
Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office —_— ! giving ised number of the page of THE 
ENGINEER at Cg Pg io. oe: wth te Speotiotion Th 
tead o, ao, te nw 0, ton, 
mistake has y as y looking at THE ENGINEER Index and 
giving the st we he found, mohich only refer to pages, in place 
of turning to those pages and finding the numbers of the Specifi- 


catio 

Grants ~ Dates of Provisional] Protection for Six Months. 
9572. Iron and Sree, W. Drake, Sheffield.—10th September, 1878, 

2696. CONDENSER, F. »: W. Packman, Ringwood, Hants.—19th September, 


1878. 
4808. DIMixisHiING \ VALVES, &c. - Rog Pires, J. J. Royle, Market-street, 
5090. Destroyine Insects, J. Wilson, Penrith, Cumberland.—12th Decem- 





ber, 18 

5171. WeIR Penstocks, G. Waller and F. Colyer, Holland-street, South- 
wark-street, London. 

5178. ARTiFIcIAL Woot, E. A. Brydges, Belle Alliancestrasse, Berlin,— 
A —— from M. Neumann, Raab, Hungary. —I7th December, 


nan Tedenaciee Execrric Licnt, H. Wilde, Manchester.—18th December, 
187 


8. 
§220. Grvino Licut, W. J. Tabor, Portobello-road, Notting-hill, London. 
—20th December, 1878. 
5246. Motive Powsr, J Boden, Brighton-terrace, Victoria Park, Lon- 
don.—23rd December, 1878. 
5313, TeLeoraPHic Recorpinc Apparatus, R. K. Boyle, Bloomsbury, 


5317. Heatine Water, J. Tem: Be 
5319. Prorvu.sion of Vessexs, J. Goodrich, ol Marshall, Illinois, U.S. 
wte — TELEGRAPH WIREs, %. 8. Pierson, Broeklyn, New 
or! 
23, HoisTinc or Lirtinc Apparatus, H. H. Lake, Southampton-build- 
= London.—A communication from C, Stokes, ‘Chicago, I ois, U.S. 
5325. Hotper for Draawinc Materiats, J. Kellett, Laisterdyke, near 
Bradford.—30th December, 1878. 
5327. Book-HoLpeR, A. Steele, Camden-street, Camden Town, London. 
5328. Top-ROLLERS, W, F. Mason, Cheadle Heath, Chester, aud J. Hold- 
ing, Manchester. 
5330, Kneapine and Mixtnc Macuines, P. Pfleiderer, Norwood. 
5331. Roaps, C. M. ae hp Nine Elms, Surre 
5333. Mittstonge, H Haddan, , Strand, London. —A communication 
from W. Johnson, Milwaukee, U.S. 
5334. Mou.ps for Castino, H. J. Haddan, Strand, London.—A communi- 
cation from E. Cowles, Cleveland, Ohio, U.S, 
5335. Cramps, H. C. Tucker, Peterborough 
5336. Tin, &c., PLates, 8. M. Phillips, Abercarn, Mon. 
5387. Horsesniogs, J. Whitaker, Oxenhope, near Keighley. 
5338. Printine, D. Payne and F. Payne, Otley. 
6339, Steam ENGINEs, T “C Watts, Leaden 
5840. Screw Nuts, W. OC. Stiff, Birmingham 
: Morive Power Enotnes, P. W. illiams, Bow, London. 
2, Santrary Trap, J. Smeaton, Wood-green, and 8S. Palmer, Upper 
Park-place, London. 
5343. Workino Brakes, J. Holden, Marlow House, New Swindon,.—3lst 
D cember, 1878. 
1, Bicycres, &c., 8. L. Broom, Lianelly. 
2. ATMOSPHERIC AIR, &c., Encrves, H, Williams and J. Baron, Water- 
street, Live: 
8. Hose and Pipe Coupiinos, J. C. Nicholson, Vauxhall-road, Live 1. 


“street, London. 





4. Optarntnc Writinos by Evecrricity, A. Browne, Southam ton-build- 
yp) = be London.—A communication from G. P. L. Bellet and C. H. O. H. 

6. FIncer Suretp, M. Fawthrop, Huddersfield. — 

6. Sarery Hook, J. G. Wilson, Market-street, M hester.—A i 


cation from ae and Company, Greiffenberg, Silesia, Germany. 
8. Fevrep Ciorn, J. G. Wilson, Market-street, Manchester.—A communi- 
cation from G. Miller, Fulda Hessen, Nassau, German 


9. Fata G. Dittmar, Berlin.—A communication a C. Zender, 


10. Santrary Recerracies, H. Whiley. Manchester. 

11. Sutps’ Lamps, T. R. Brailsford an: Cc. Wood, Trinity- square, London. 

12. Sewine Macuines, J. Keats, Wood-green, London, 

13. Harrows, R. Cichowski, Gracechurch-street, Londo 

16. Presexvixe the EQUuILIBRIUM of Bens, &c., W. R. sets Southampton- 
buildings, London.—A communication from J. Corduan, Beetkive, 
New York, U.S. 

17. Screw-privers, A. I. L. Gordon, South Kensington, London.—lst 
January, 187! 

18. FLExiste Powroons, &c., J. ss North Finchley, Middlesex. 

19. Sprxpies, &c., J. Brooksby, Blackburn. 

20. Tramways, J. ” Speight an D. yey ht, Leeds. 

21. BREECH-LOADING ORDNANCE, Loeaes = ang F Queen Victoria-street, 
London. —A communication from se Krupp, Essen, Germany. 

22. Horse-rakes, J. R. Jefferies, Orwell Winks, Ipswich. 

23. Conpensers for STEAM ENGINES, W. E. Kochs, Woodville-terrace, 
Cathays, Cardiff. 

24. Sarety Pins, R. Barlow, Dalston, Middlesex. 

25. PRESERVING MILK, &e., Ww. Riddell, Foulden-road, London.—2nd 
January, 1879. 

* Sueet Merat, J. Jones, Southwark, Surrey. 

. Evecrric Licut, B. A. Raworth, Manchester. 

HG Friction Civtcues, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from F. G. Bates, F. P. Pendleton, and H. B. Lincoln, 
Philadelphia, 

20. Gas PRESSURE Reouators, J. Stott, Oldham. 

30. Horsesnor, &c., J. Wilson, Birmingham. 

31. Steam BorLer FEEDING Arparatos, H. J. Haddan, Strand, London.— 
A communication from C. Ault, Montreal, “Canada. 

82. Dress-no.pers, G. R. McDonald, Bartholomew-close, London. 

83. Disinrecrants, &c., R. V. Tuson, Royal Veterinary College, Great 
College-street, a Town, London. 

34. Huss or Naves, B . Tillett; Pine-grove Villa, Fairlop-road, Leyton- 
stone, Essex.—A communication from E. 8. Bennett and John H. Row- 
land, Denver, Colorado, U 

85. METALLIC Prees, 8. Fox, iat 

86. RatLway eae a A. M. Sullivan, Clapham, Surrey. 

. Locks, J. Tomlinson, jun., ‘Aiutendcorced, St. John’s Wood, 

ndon. 

88. Enricninc ILLUMINATING Gas, J. —— Victoria-chambers, and J. 
Kidd, Eglantine-road, Wandsworth, §' 

FURNACES, G. F. Redfern, South-street, Fansbery, London.—A com- 

munication from A. Palma, Rome. 

42. Ceramic Opsects, B. Hunt, Serle-street, Lincoln’s-inn, London.—A 
communication from L. Hottot, Paris. 

43. YetLtow Cotovrina from BENzOLE, F. Wirth, Frankfort-on-the- 
Maine.—A communication from F. Graessler, Cannstadt, Wurtemberg. 
—8rd January, 1879. 


44, ALaRM Locks, A. o. Herts, Bloomsbury, London. 
45. Copyinc Scutprure, &c., W.c C. Prescott and G. Simonds, Bucking- 
ham P: -road, London. 


46. INK-BLOTTER, F C, Glaser, Lindenstrasse, Berlin.—A communication 
from J. Imann, Neustadt-on-the-Hardt, Germany. 

47. Emery Wueets, J. B. Hannay, Glasgow. 

48. Brearinas for Axxes, &c., D. . Cuthbert, Glasgow. 

49. Puosrnorus, J. C. Mewburn, Fleet-street, London.—A communica- 
tion from J. P. Serve, pare France 

51. Sonatina, E. K. Du tton, St. Ann a oe Manchester,—A 
communication from F. Reese, Dortmund, German: 

53. oT Locomortion, hs L. Bricknell, Pileein- -strect, Ludgate- 

ndon. 

55. IMITATION Cioar, H. Al d 
from A. Alexander, Berlin. 

57. Scnoor Desks, J. Glendenning, Chalk Hill Works, Norwich.—4th 
January, 1879. 

59. SeparRatino CreaM from MILK, E. P. Alexander, Southampton-build- 
ings, | London.—A an cman from W. Lefeldt an Lentsch, 


German 
61. Baskets, &c., H. B. 1 Victorla-road, Oxton, Cheshire. 
63. OPENING and CLosino CARRIAGE Doors, W. R. Lake, Southampton- 
ne London.—A communicaiion en G G. V. Fosbery, Cherbourg, 


65. Evectric Lamps, A. M. Clark, Chancery-lane, London.—A communi- 
cation from Eug®ne Ducretet, , Paris. —6th January, 1879. 


67. Bouts, J. Davidson, G 
69. Wire Rorg, R. 8. Ne y Pamadeten Gateshead. 
FFERVESCING Drink, G. H. Comfort, Great Suffolk-street, 


Ww Sanat 





.—A communication 





73. NUTRITIVE 
Southwark, London.—7th January, 1879. 


Inventions Protected for Six Months on the Deposit of 
rie - Complete Specifications. 
'OLDING Tapess, &c., W. E. Gedge, Wellington-et 
—A communication from G. Balas, F, Balas, and 8, 
» France,—8th January, 1879, 





Strand, London. 


St. Chamond, 





—A communi. 
1879. 
Arnold, San 


102, Sweat Banps, H. A. Bonneville, Piccadilly, London. 
cation from T. T. W.B Bracher, New York, U.s.— th Janua 
104, DIREcT-ACTING ENGINEs, ichman 
California, U. 8.—10th January, 
144. ELEcrRic Licut, W. Morgan-Brown, Southampton-buildi , Lon- 
don.—A communication from Colonel W. F. McCarty and m R. 
Sellitre, Rue Laffive, Paris. —13th feoumry, 1879. 
a CHAIR Backs, &e., N. Harwood, Massachusetts, U.8.—14th January, 


156. DENTAL Piates, W. R. Lake, 8 London.—A 
communication from LN. Winderling, G. N. Winderiing, aa" F N. 
Winderling, Milan.—l4th January, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

145. Hincep Dovusie Suoe for Reapine commas E. P. H. Vaughan, 
F.C.8., Chancery-lane, London.—13th January, 18' 

243, FURNACES, R_ 8. Casson, Round Cak Works, Brierly Hill, Stafford- 
shire. —2lst January, 1876. 

i Supp.yine Fvev to Furnaces, M. H. Smith, Halifax.—l5th January, 


386. , ae “ELECTRIC Macuines, A. M. Clark, Chancery-lane, London.— 
3lst January, 1876. 

387. Propucing Heat, &c., A. M. Clark, Chancery-lane, London.—3lst 
January, 1876. 

894. Copyine Lerrers, &c , E. de Zuccato, Great Queen-street, Lincoln’s- 
inn-fields, London. —Ist February, 1876. 

180. Mountinc Wueexs, W. Johnson and J. Phillips, Ripley, Yorkshire. 
—17th January, 1876. 

206. Lockina Rariway Sienas, &., F. W. Webb, Crewe.—19th January, 


1876. 
303. er Borters, A. V. Newton, Chancery-lane, London.—25th Janu- 
ary, 5 
173. Low-Water ALARM Apparatus, J. Allmann and 8.Turton, Manches- 
ter.—17th January, 1876. 
240. a Sucar, H. H. Murdoch, Staple-inn, London,—20th Janu- 
ary, 6 
274. AntisEeptics, &c., C. T. Kingzett, Shaftesbury-terrace, Warwick-road, 
Kensington, and M.: Zingler, Buckland-terrace, Belsize Park, London.— 
24th January, 1876. 
416. ORNAMENTAL GLAZED Bricks, W. D. Cliff and W. Cliff, Wortley, near 
Leeds.—2nd February, 1876. 
185. CLeaninc WooLLy, &c., Skins, J. J. Johnstone and J. Straiton, 
Bootie, Lancashire.- 18th January, 1876. 


nm and U. 
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Patents on which the Stamp Duty of £100 has been Paid. 
131. " eraeeemene Macaiyery, J. H. reenhill, Belfast.—16th January, 
187; 


149. , TEE Tiyts to Peeqeenarm, &c., A. M. Clark, Chancery-lane, 
London.—17th January, 1872. 

188. Faprics, J. YY Nottingham.—20th January, 1872. 

592. APPLYING BRAKES, &c., O. G. Bolitho, Penalverne, Penzance.—23rd 
February, 1872. 

174. Securtne Corks in the Movurus of Borttes, H. A. Bonneville, Picca- 
dilly, London.—19th January, 1872. 


Notices of Intention to Proceed with Patents. 
15. Urtistne the Rise and Fatt of the Tipe as Motive Power, A. M. 
" ancery-lane, ndon. — A communication from M. J. 
Courtenay.—lst January, 1879. 
3572. Inon and Stee, W. Drake, Sheffield.-—10th tember, 1878. 
3604. Dininec Tastes, J. G. Wilson, Market-street, inn com- 
munication from R. W. Ruscheweig.—12th September, 1878 
= cman Hinoes, J. T. B. Bennett, Birmingham. —13th September, 
‘ 
3629. Paper Baas, B. Hunt, Serle-street, Lincoln’s-inn London.—A com- 
munication from F. E. Bilon.—14th September, 1878. 
3639. Gas Burner Reocutators, G. J Parkinson Mosely-road, Balsall 
Heath, near Birmingham. 
3640. VenTILators, &c., 8. Brading, Landport, Hampshire. 
3641, VeLocirepes, R. J. Rae, Hampes ndon. 
2653, Castors, G. Dean, Kydlestone-road, Derby. 
3654. Borers, &c., F. W. Butt, Old George-street, Cork. 
es, Sax BoLTinc Reets, J. Smith, Carshalton,'Surrey.— 16th September, 


3656. pygeom A. H. P. Stuart-Wortley, Rosslyn House, Grove End- 
London 
“— Currixe, &c., Soap, W. Wright, Droylsden, and T. Bintliff, Man- 


ester. 

260. Drats Pires, E. Brooke, Field House Fire-clay Works, near Hud- 
ersfie! 

3662. Winpow-RoLLERs, &c., W. 8. Simpson, Battersea, London. 

3664. CUTTING VENEERS, H. J. at Strand, London.—A communica- 
tion from H. 8. Smith and H. W.S hipman 

3668. Trucks, L, Sterne, Victoria 8, West .—A communi- 
cation from E. R. Esmond. 

3671. Cootrne Liquips, A. Bowen, Birmingham. 

3672. Securtnc Wrxpow Sasues, H. Matthews, Birmingham. 

3676. Macwets, &c., H. E. Newton, -lane, London.—A commu- 
nication from H. G. Hosmer.—17th September, 1878. 

$681. Punka Lamps, I. Blake, Birmingham. 

3685. ReouLaTInG ‘APPARATUS, T. Gilmour, Kilcattan, Bute, N.B.—18th 
September, 1878. 

3693. CenTRIFUGAL Pumps, J. Gwynne, Hammersmith, 

3695. CurTER-HEAD, R. Naatz, Berlin. 

$698. VENTILATING Sups, J. , Liverpool. 

$704. STEERING Apparatus, J. elson, Gateshead. 

$706. ILLUMINATING CLotn, P. L. Deighton, Leighton-crescent, Leighton- 
road, Ken Town, London. 

3710. ScrEw- PROPELLING Suips, F. H. F. Engel, ree —A commu- 
nication from A. H. I —19th & L 878. 

ar a of ASBESTOS, C. A. Wells, York-buildings, Dale-street, 

verpoo! 
$716. Claret Jucs, W. H. Wilkinson and G. Wilkinson, Birmingham. 
s7al. PrevENTING [NcRUSTATION in Borers, G. W. von Nawrocki, Berlin. 
communication from 

9723. Torsines, W. Vernon, Fole Mills, b sregenne Staffordshire. 

3730. WasHING "FaBrics, J. F. C. Farquhar and J.B. Macfarlane, Long 
Acre, London.—20th September, "1878. 

$753. Partno the Curis of Hat Brims, W. E. en, Stockport. 

$757. Suarrs, &c., A. M. Clark, Chancery-lane, London.—A communica- 
tion from R. B, Boynton, M. D. 

$758. Buxper for BRUSHES, A. M. Clark, Chancery-lane, London.—-A com- 
munication from . Marsden.—23rd September, 1878. 

3829. Dresstne Gray, H. Cutler, High-street, Borough, Southwark, Lon- 
don.—28th September, 1878. 

3868. Corkscrews, E. P. Alexander, 8 g8, London.— 
A communication from W. R. Clotgh.—2nd October, 1878. 

3908. Fisrovs Sunstances, E. Crossley, 8. Matthews, and J. Marsden, 
Halifax.—4th October, 1878. 

3943, MoTIVE Power, J. W. Hill, Kimbolton-road, Bedford. 

3945. Feepino Fuei to FURNACES, &e.,J. McMillan, Glasgow. —S8th October, 
18 


Seni, 
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78. 
4013. Moutptne Buves, &c., R. M. Collingham, Kingston-on-Hull.—1l0th 
78. 


Me 
4050. CRUSHING, oe Mrverats, &c., M. Coulson, Spennymoor, Durham. 
—12th October, 187: 

4143. WEAVING, : Crossley, Halifax.—A communication from A. Heald. 
—18th October, 

4617, IRONING eaene C. J. M. Newton, Canonbury-square, Islington, 
London. —-14th November, 1878. 

4681. Rottnc Mut, T. J. Smith, Fleet-street, London.—A communica- 
tion from A. Mechwart.--18th November, 1878. 

4743. Supptyine Fue. to Furnaces, J. Newton and J. E. Newton, Old- 
ham.—22nd November, 1878. 

— wan Yarns, H. Schoch, Zurich, Switzerland.—29th November, 


wr . re ESTING Macurines, W. G. Manwaring, Banbury. 
4914. CoLouRING Matter, F. , Frankfort-on-the-Maine.—A commu- 
nication from W. Meister, E. Lucius, and A. Briining.—2nd December, 


878. 

4987. Finine, &c., Torrepo Boats, W. R. Lake, 
London.—A communication from J.L. ant December, 1878. 

5012. Gas Furnaces, A. N. Porteous, Edinburgh. 

be ane CompounD, J. Burbridge, Tottenham, London.—7th Decem- 

, 1875. 

5178. ArTiFIctaL Woot, &c., E. A. Brydges, Belle Alliancestrasse, Berlin. 
—A communication from M, Neumann. 

5183. Evecrric Liontine, W. R. Lake, Southampton-buildings, London. 
—A communication from J. B, Fuller.—17th December, 1878. 

5196. THreapiInc of Heaps for Weavinc, J. Poole, Bradford.—18th 
December, 1878. 

5220. Grvrxe Lieut, &c., W. J. Tabor, Portobello-road, Notting-hill, 
London.—20th December, 1878. 

5234. Gas Stoves, J. 8. Lawson, Barnsley.—2lst December, 1878. 

5258. Curtine Rops, ~~ w. -—24th December, 1878. 

— Pressinc Fiviws, J. F. Meade, Eastwood, Newtown-Mount-Ken- 

Wicklow.—28th December, 1878. 
ng Baton Recorper, R. K. Boyle, New York, U.S. 
anak ConrecTiongery, A. H. Cannon, Borough, London.—30¢h December, 


878. 
5337, Kneapine and Mrxino Macaines, P. Pfleiderer, Norwood. 


+h “i hnildi 








-_ * oes &c., Pratzs, 8, M. Phillips, Abercarn, Mon.—38lst Decemier 
14. Presszs for Prixtine; M. Gally, Golden-square, London.—Ist Janu 


a 

18. "De neees: J. Pullar, North Finchley, Middlesex. 

26. PRESERVING MILK, &., W. Riddell, Foulden-road- London.—2nd 
January, 1879. 

69. Wire Rope, R. 8. Newall, Ferndenc, Gateshead.—7th January, 1879. 

79. Fotpino Tapes, &c., W. E. Gedge, Wellington-street, Strand, London. 
—A communication from G. Balas, F F. Balas, and 8. Balas.—8th Janu- 
ary, 1879, 

104. % IRECT-ACTING EnGrINneEs, &c., H. Richmann and U. K. Arnold, San 
Francisco, California, U.S ~10th January, 1879. 

151. CHarr Backs, &e., N. Harwood, Massachusetts, US.—l4th January, 
1879. 


an interest in opposing any one of such applications 
Pe a mphe parti in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date, 





List of Specifications published during the week ending 
18th January, 1879. 
953, 6d.; 1448, 2d.; 1846, 2d.; 1663, 2d.; 1734, 2d.; 1871, 2d.; 1879, 2d.; 


1881, 6d.; 1919, 2d.; 2122, 2d.;'2138, 2d.; 2150, 6d.; 2200, Sd.;° 2231, 6d.: 
2238, 4d. 2239, 6d.; 357, 6d.; 2260, 6d.; 2278, 4d.; 2288, 6d.; 2295, 2d.: 
2298, 6d.; 2301, 4d.: 2305, 2d.; 2306, 2d.; 2312, 6d.} 2315, Gd.; 2318, 6d-; 
2328, 6d.; 2329, 6d.; 2340, 2d.; 2344, 6d.; 2355, 2d.; 2356, 2d.; 2358, 2d.; 
2350, 6d.: 2360, 2d.; 2362, 2d.; 2364, 2d.; 2366, 2d.; 2373, 4d.; 2377, 2d.; 
2380, 2d.; 2381, 2d.; 2382, 6d.; 2390, 2d.; 2398, 2d.; 2401, 2d.; 2409, 2d.; 
2412, 2d.; 2418, 2d; 2420, 2d.; 2421, 2d.} 2425, 4d.; 2428, 2d; 2430, 4d.; 
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2458, » 4d.; 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. ums exceeding ls. must be 
remitted by Post-office co Order, made paya’l< at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue Encuveer at the office of 
Her Majesty's Commissioners of Patents. 





1503. Force Hammens, &c., W. E. Gedye.—Dated 15th April, 1878.—(4 
communication. )—{ Not proceeded with.) 6d. 

Air heated by gas is used as the motive power. When the hammer is 
about to fall, as the piston can slide on its rod at the moment that the 
hammer touches the anvil, in yoy of the speed acquired, the 
piston continues its descent and falls upon tappets, these compress 
springs, which cause them to enter the cy! linder, and the piston descends 
until it comes on to the bottom of thecylinder. At the same time the piston 
causes the escapement slide valve to lower by striking against a tappet fixed 
to this slide valve ; the opening of this slide valve comes into connection 
with a clack valve, and vitiated air escapes. At this moment the springs 
of the first-mentioned tappets expand and cause the piston to rise again 
(the hammer not rising); a vacuum is formed between the bottom of “the 
cylinder and the piston. The escape slide valve rises again, and the clack 
valve prevents the air re-entering on this side. 

1552. Macutvery For THRASHING AND SEPARATING Cory, Kc., 
J. Bonnall, and H. Shield.—Dated lith April, 1878. 10¢ 

The grain and straw pass together from the thrashing drum on to the 
straw shakers, and the crank which actuates these shakers is made in 
two parts, so that it may be case-hardened without material distortion, 
and these parts are keyed into a piece which completes the middle throws 
of the crank. The shakers are connected with the crank by means of 

bridge picces of plate iron fixed to the shakers on their under sides, and 
which are connected by bolts passing through slotted holes with wooden 
blocks seated upon the crank throws. The straw passes from the end of 
the shakers over a straw board, which is made as a box to contain and 
carry the riddles for use in the machine. 

1556. APPARATUS FoR OPENING THE Supply or Gas TO BuRNERS, IGNITING 
THE Gas AND SHUTTING Orr THE SuppLy, H. Green.—Dated 17th April, 
1878. 

This consists in securing, by escape or leakage of gas from a suitable 
holder into which gas has been forced by augmentation of pressure in the 
main, an interval of time between the reduction of the augmented gas 
pressure in the main tothe normal or ordinary working pressure, and 
the opening or closing of the gas-way to the burner. 


1746. Macuine ror Fititine Sacks, W. R. Lake.—Dated 1st May, 1878.— 
(A communication.) 6d. 

At the upper part of a frame is al geet a hopper, having a mouth bent 
round whi: eh brings into a verti — the opening of the hopper, 
below which the sack is eee by a collar. A disengaging device 
is employed, by means of h the edge of the sack may be instan- 
taneously released from the position in which it is held + sero the 
collar and the metal tappets provided to hold it during the operation of 
filling. 


J. Hornsby, 


1826. APPARATUS FOR ——. - eeneaaoag or Borzers, J. Napier.— 
Dated 7th May, 1878.—( Void.) 

This consists in attaching to the boiler or vessel a plate of copper or 
other metal of similar quality and ductility, which plate is firmly secured 
between two perforated plates of iron or other metal, and is covered 
by them on its upper and lower sides, except at the places of per- 
foration, these places corresponding to each other in the upper and lower 
plates. 

1887. Apparatus ror Givinc STABILITY TO TWO-WHEELED VEHICLES, W. 
EB. Gedge.—Dated 10th May, 1878.—(A communication.)—(Not proceeded 
with.) 6d. 

A pr ho is placed behind the cross piece to which the trace bar is 
attached. The second cross piece carries two latches placed in opposite 
directions, to each of which is suspended by means of a socket an iron 
rod bent to an angle of 45 deg., and joining on to that of the opposite 
side to form a parachute, which is then placed perpendicular to the 
middle of the cross piece, and replaces the fulcrum or bearing which is 
lost when the horse happens to fall. In addition to this, at the point of 
junction of the two branches is fixed another iron arm, which comes as a 
prop beneath, and in the middle of the axle keeps the —— in the 
position given to it when the apparatus has been regulated. 

1985. Macuine Gons, W. R. Lake.—Dated 14th May, 1878.—(A comimuni- 
catron.)—{Complete ) 10d. 

This consists, First, in the combination of the shifting devices aud the 
barrel sup porting discs and gs, whereby the barrels may be readily 
shifted at Pine will of the operator ; Secondly, the muzzle-supporting disc 
working in a ring ited on tr which, while permitting the 
group of barrels to be rotated, also permits them to be readily tilted as 
occasion requires; Thirdly, the feeding mechanism, consisting of a 

‘ooved cartridge holder eee with springs attached to its rear side 
for holding the cartridges lace, and of a grooved hopper or feed tube 
provided with arms or a ent devices projecting inwardly for releasing 
the cartridges from the holder or case. 

1963. Vatves, &., C. W. King and A. Clif.— Dated 16th May, 1878. 10d. 

This consists of an excentric revolving with the crank shaft of the 
engine and moving clear of the valve face. On this excentric is fitted a 
ring wide enough to serve the purpose of a valve, and thicker than the 
excentric. The excentric is placed in the usual position for giving the 

uired cut-off of the steam (or other motor), and as it moves round, the 
outside edge of the en bo being the valve, admits and cuts off the steam, 
while the inside edge of the ring being the valve governs the exhaust ; 
one side of the valve works upon the steam port face, and the other upon 
the valve facing cover. The steam ports are so shaped that when the 
steam is cut off the edge of the port coincides with the outer edge or cir- 
cumference of the valve. 

1969. Bier, S. Stretton.—Dated 100 May, 1878. 4d. 

The two side bars are formed o: ‘or metal, and are connected at 
their ends by cross legs, kept upart by stay bars, jointed so as to close in 
with the other . The coffin is supported by straps attached to the 
side bars, and capable of sliding along them. 

2083'7. Gas Motor Enornes, S. Clayton.— Dated 22nd May, 1878. 6d. 

Fitted on to the bed plate is a cylinder which is jacketted, and in 
which jacket water is allowed to circulate. Under the cylinder, and 
firmly bolted to it, is a pump communicating by a passage with the 
engine cylinder port. The engine cylinder is made larger than the pump, 
which allows of fixing the exhaust valve in the centre of the engine 
cylinder for the escape of the consumed gascs, and also provides a space 
at the back of the piston for a new charge of air, gas or vapour, or for air 
gas, and air. 

2051. Crcar-makinc Macuines, A. M. Clark.—Dated 23rd May, 1878.—(A 
communication.) 8d. 

This consists, First, in the use of a solid bed having a flat surface, Sg 
which the tobacco leaf is cut out of exactly the desired size and shape to 
form the cigar wrapper. Secondly, the arrangement of bunch holder, in 





combination with a narrow endless belt to enable cigars of different form 


Thirdly, the arrangement of paste holding cylinder com- 


to be made. 
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municating with the small end of the bunch holder for finishing the 
cigar. 


2068. Sarety TREADS ok Foorsoarns, B. Rhoies.—Dated 23rd May, 1878. 


Pintos or frames are cast with taper or conical holes in them, lea 
portion of metal between each. Into the holes are secured correspon : 
cones of lead, white metal, or other suitable metal. 

2082. Macutve ror ORNAMENTING Net AND OTHER Licut Fasrics, P. J. 
Tuquet.—Dated 24th May, 1878. 1s. 

Spots of chenille are fixed at at equal distances apart on the fabric to be 
ornamented, the _ of one row | combined with those of the next 
row b displacing alternately texture. The chenille is fed from a 
roller between cutters a divide it into the proper shaped pieces, 
such pieces afterwards — on by nippers, so as to bend the 

on to the of a cap when the net descends, and by the aid of 
fin’ bars the spots are secured in position. 


2120. Heatinc Apparatus, R. Rundel.—Dated 28th May, 1878. 6d. 
An upright boiler is composed of wrought iron tubes with the ends 
ee tubes of smaller diameters, tees, and elbows of great 
This series of pipes forms two sides of a triangle, in order to 
Utilise ali the heat arising from the fire at its base. In the main pipe isa 
stop tap with outlets on both sides, serving to cut off communication 
between the outlets when required to empty or refill the boiler, and is 
composed of a centre spindle terminating in a 
Over the spindle is placed a cap, which, on being screwed down on to the 
indle, closes the h the ‘top. When required to draw out 
the water the spindle is removed, and a small rotary force pump is 
employed. 
2166. Rock Dritts, J. Brown, sen.—Dated 30th May, 1878. 6d. 
ms and rod are made in one solid piece, with side grooves at 
ay. - of the pistons A s pring ring surrounds the piston rod and 
pa eee NE oy iy pense with the stuffing-box. There 
are three ports in the cylinder for the admi of d air on the 
inlet side, and two ports on the exhaust side, the Pistons ——— to 
and fro, and also turned by the compressed air acting on the grooves 
formed at the ends. The piston acts as a valve. 
2101. Macurvery For CoMBING aND Danssmo Sirk, &c., &. C. Lister.— 
Dated 31st ey 1878. 6d. 
This relates to improvements on patent No. 3600, dated 25th September, 
1878, and consists of two endless combs made to travel at the same speed 
el to each other, and also to a “‘Lister’s” nipping head, so as to feed 
somefaiea machine. Endless 








e fibrous material into the self-acting 
combs, with the working part angles to the nip, 
are instead of the bars cards ae in the former invention. 
21904. MacuInery FoR MANUFACTURING IRON AND —. Hanp SHOVELS, 
&c., J. Ralph and H. Sims.— Dated 1st June, 1878. 
are formed out of one blank, b first stamping out 
a the metal of e — = 4 
giving eo ey bee oy curvature e stamp ies, an 
then ie wt eon bon the (which is thus entirely of — by further 
bending the metal thereof over into a complete tubular form. The 
machine for bending the handle consists of two hinged clams or dies 
curved to close round a mandril of the required form, the clams being 
actuated by levers. 
2197. Poraro Piantinc Macurxe, G. W. Murray aed T. Ferguson.— 
Dated ist June, 1878. 6c. 
This relates to improvements on patent No. 2129, dated 10th June, 
1875, and consists of making the links of the chain by which the potatoes 
are lifted the ho| with a transverse pin, to take into a slot 
Samed in the tail of next link. The double part of each link is 
ene —— into a i ye rte ope to receive and elevate the potatoes. A 
=a than “ Damm a be carried up in 


.~- cup “An a pasing wil force hack th © spring, which will dis- 
‘odes t e extra potatoes, allowing at to fall back into the hopper. 


2198. RapraTion oF THE AXLEs Or Rartway Carriaces, &c., J MacLach- 
lan.—Dated 1st June, 1878. 

For six-wheeled the central axle is mounted in a framing free 
to move horizontally and crosswise under the vehicle. The end axles 
are also carried in ite framings and are pivotted to the carriage bya 
= —s the centre of the axles. The inner parts of the end fram 

ged until they meet over the central axle, where they are united 
a —~ a in dang slots in the terminal portions. e ends of 

the central f are also united to the end frames by pins yon 
oblong slots, so that in over a curve the end axles are compelled 
by the transverse ition of the central axle at any instant aainy 
with the body of the vehicle to become radial or normal to the curve. 
2216. Hypraviic Horstinc Apparatus, A. Samain.—Dated 3rd June, 
878. 6d. 


The frame of the lifting atus is suspended to a chain passing over 


two leys, and ae! Shi the other extremity carries a movable 
coun’ it in a cylinder and furnished with leather, beneath which 
the liquid is caused to enter under pressure by means * of a special dis- 
tributor. 


Frirrtnc oF WATER-CLOSETS AND OTHER SANITARY APPARATUS, J. J. 
and W. A. Tylor.—Dated 4th June, 1878. 18. 2d. 

The container and traps are made in one piece, so as - enable the same 
to be placed above +7 fioor level. The actuating part for peng ye 
contents of the pan is arranged so that by means of a guide and slot, to 
enable the pull-up arrangement to rise and fall in an inclined or vertical 
line, and so avoid the angularstrain. Closets with the discharge situated 
above the closet are — a A employing a vacuum or pressure of air or 
steam. e fi PD indt acme dn. pra by a pipe 
running the whole on A ball is introduced in traps or syphons, so 

to — the escape of foul air by falling over the outlet orifice, when 
0 discharge. 


2240. ApPpaRaTus FoR Printinc WovEN AND OTHER Fasrics, J. Christie 
aad G. Izatt.—Dated any ge 1878. 
e 


The centre of the ved on one plate and the end borders 
are ited on an: ras ety but instead of first printing all the centre 
ion leaving spaces for the borders which are printed rwards, the 


several centres and end borders are a on the piece in their proper 
order, and in consequence a much better fitting together of the centres 
and end borders is obtainable. 


2250. Ciaret Jues, Decanters, &., H. W. Dee.—Dated 5th June, 1878. 


4d. 
a jug or decanter at the neck is provided with a metal plate, in the 
rahe d which is a hole to receive the ree » & spout os from the 
fale te to the edge of the plate. The sto encircled b d with 
trunnions pivotted in eyes formed in S Suted end ofa a, the other 
end of which is hinged to the handle of the j jug. The — can thus be 
withdrawn from the neck without being detached from the jug. 


Gate. Maseuee FoR Puaitine Ciotu, &c., 4. Miller.—Dated 5th June, 
The machine known as the ‘‘ American plaiting machine” is arranged 
= ae ae —— tne a Seles 
rpose a a is at the end and extending 
across the machine. The disc is connected b a rod to the sliding blocks 
which carry the plaiting blade A pulley is fixed to the shaft so as to 
pes the machine by a belt. The heater box on the base plate is actuated 
by attaching to the sliding blocks a cam to act on a lever and 
thereby raise and lower the heater box at the r times to admit the 
cloth and knife, and to press the cloth properly when the knife is with- 
wn. 
anes. THERMOMETERS, IW. D. Bowkett.—Dated 6th June, 1878. 6d. 
The instrument is more particularly intended to be used for clinical 
purposes, and consists of a close vessel fitted with any fluid or liquid 
expansible by variations of temperature. A bent tube is arranged so that 
the interior communicates at one end with the contents of the vessel. 
The outer end of the tube is d with a 
of a lever mounted on a fixed centre, 80 that as the fluid in 
the expands or contracts, the bent tube will tend tostraighten out 
or become more curved, and this motion will be communicated to the 
lever, which is provided — a pencil made to bear on a dial rotated by 
a clockwork ted or divided into degrees corre- 
sponding with the aguas 4 | temperature. 
2258. Bicycies, W. Morton.—Dated 6th June, 1878. 6d. 
Two chain wheels are placed on the axle of the driving wheel, and their 
ins pass over two wheels of cog ge diameters mounted on the 








2259. Apparatus ror Hot-pressinc Woven Fasrics, W. Cochrane.— 
Dated 6th June, 1878. 6d. 


A series of hollow iron rollers are employed, and are in a 
horizontal row with their end journals in borizontal slots in two parallel 
side frames. The rollers are a ae mee horizontally by hydraulic 
cylinders acting against the bearings of the roller at the otherend. The 


rollers are pen hy ae in alternate directions by means of worm wheels on 
their journals, and a longitudinal worm shaft driven from a first-motion 
shaft. Some of the rollers near the — are heated, whilst 
those near the deli end are cooled. endless cloths are combined 


pee A ade png the -» to be h preted a - - 3 ennges them, 
and fo ng a serpentine course lower and upper 
halves of the alternate rollers in order. 
2261. Preservation oF MEAT, on Fruit, &., W. R. Lake.—Dated 6th 
June, 1878.—{A communication. Re 
lid substances are covered with borate of soda, either reduced to 
powder or dissolved in ina suitable liquid. For preserving liquid substances 





a small quay ot borax alone is dissolved therein, or a mixture of borax 
and alum may be used. 
apes. Pistons oR Piuncers, W. Gibb.—Dated 6th June, 1878. 4d. 

'y springs used for packing are replaced by oval helical 
Bf. formed of wire coiled helically, and so as to form an oval con- 
tour. ese springs are fitted in recesses in the body of the piston, so as 
to exercise pressure upon the rings. 
2266. Manuracture or Imrration Stac Horn, S. Oxley and T. Smith. 

—Dated 6th June, 1878. 2d 

Artificial stag horn is produced from bone, wood, vulcanite, or other 
substance, by means of rotary cutters, which cut out such arts thereof 
as will cause them to have indentations similar to real stag horn. 
22°70. Camp Kircuen, H. Bntz.—Dated 7th June, 1878. 6d. 

A movable stove is mounted on wheels, and receives in groups the pots, 
which, to insure their being — vertical, are suspended by ears to the 
handles. To cook whilst mare ng, a tin float is added to each utensil, 
and which, furnished with a small air tube, prevents loss of liquid. The 
stove consists of a case with one or more grates at the rear, and above a 
plate cut to receive each pot. The cuts or openings for two tive 
rows are le so as to bi them as close together as possible. A 
perforated plate placed above the fire spreads the heat uniformly. 
22°71. Hanpues ror TABLE CuTLeRY, &c., J. P. Skinner.—Dated 7th June, 

=e Not proceeded with.) 2d. 

es are metallic, and are east on to the blades or prongs in 
BB moulds 
2272. Insectons For Feepinc Steam Generators, &c., J. H. Storey and 

J. Westley.— Dated 7th June, 1878, 6d. 

— of the water cone—that is, the conical passage into which the 
jet of steam is delivered —is constructed in a movable part in order that 
such portion can be withdrawn so as to provide an enlarged overflow 
passage, into which the jet of steam can be delivered. 
22°73 OrNaMENTAL TILEs, W. Gibbs.—Dated 7th June, 1878.—(Not pro- 

ceeded with.) 2d. 

The tiles are made of small pieces of plate glass shaped to form a design 
and coloured at the back. Patterns are formed thereon by stencil 
plates, after backing the clean parts with oil, varnish, or water colours, 
the whole being covered with a solution composed of shellac, and 
covered with tin foil, oiled silk, linen, or paper. 

2274. Buinps, W. Nightingdale.—Dated Tth June, 1878. 4d. 

ew J clips are attached in a line alon, the roller, the blind being 
i and nipped between the roller and the clips, instead of being 
attached to the roller by nailing as ordinarily. 


22°75. Movipine Boxes, C. Pieper.—Dated Tth June, 1878.—(A communi- 
cation.)—{ Not proceeded with.) 2d. 
ae order to form a number of moulds by a single set of boxes, each box 
is divided vertically into two or more parts which are bolted together. 
The walls of the boxes are made concave or convex or angular in section, 
so as to prevent the sand from falling out when they are lifted. 
2276. Wisp Encines ror Prope.irne Boats, J. Adams and F. W. 
Flower.—Dated Tth June, 1878.—{Not proceeded with.) 2d. 
The driving fan or screw blades are made curvilinear in the manner of 
a propelling screw, two such fans being placed on one shaft. 


mal Drivina eroeraen Be Bevis, R. D. Harrison.—Dated 7th June, 1878. 
1 wit 

A anand strip of leather > placed on each edge of the strap, so that the 

edges are double the thickness of the middle portion. 


22°79. Brake Apparatus WoRKED BY FLUID Pressure, G. Westinghouse, 
jun.—Dated 7th June, 1878. 

A ‘hexible dia) on by an adjustable sprin hoes fixed in a 
valve box, and from its centre a stem extends through a Le ming to 
the outer air. This stem a collar which acts asa val oe, desing the 
hole when the diaphragm is pressed down by the spring, and the part of 
the stem beyond the collar is Soumoved or flattened off on one or more of 
its sides, in a tapering form, so that according to the position which the 
stem occupies in the hole, there isa greater or less area of passage through 
it. The operating fluid, when it acts soas to apply the brake, passes 
through the valve box under the ———-. which it presses in opposi- 
tion to the spring, thereby causing the stem to move in the hale (when 
the pressure exceeds the cintenen to which the reg | is adjusted) and 
so permitting more or less escape of the working fluid, and causing 
corresponding reduction of its pressure. By suitably grooving or 
flattening the stems, the reduction of pressure can be adjusted to suit the 
increase of friction as the velocity diminishes. 


2280. Sucar-canE Mitts, C. D. Abel.—Duted Tth June, 1878.—(A com- 
munication.) 6d. 

The canes having been crushed in a triple or multiple roll mill, the 
™m therefrom is raised by a travelling chain to sufficient height to 
be delivered to the first pair of pressing rolls. The megasse from these 
is moistened with bo: water, and again raised by a chain to another 
pair of rolls, and so on the juice is completely extracted. In each set 
of pressing rolls there are two main pressing rolls mounted vertically one 
above the other and geared together, and in _— of these there is a feed 
roller of smaller diameter mounted in beari ng: free to _ and pressed 
by strong springs against the lower part of the upper roll. 

2284. Trovens orn Buckets ror FREEING THE INTERIORS OF STEAM OR 
— er CYLINDERS FROM WatTeR, 7. B. Fishwick.—Dated 7th June, 
878. 

The buckets are made ao that they can be fastened at one end under the 
cylinder end by means of a part of the bucket being made long enough 
to go under the cylinderjend, and the other end also made long eno’ to 
be fixed to a block or ring in the cylinder. The mid-feather of the 
bucket is made double or two-fold, and also the base, which is fixed in 
the cylinder body, is made broader, and has a greater surface hold on the 
cylinder body than the ordinary bucket. 


2287. Fitrertve tHe Arn AND Preventine Dust, &., From Passina 
into Rooms, A. R. and_J. W. Harding. —Dated 7th June, 1878.—(Not 
proceeded with.) 2d. 

A frame with canvas or other suitable material stretched upon it is 
placed in the tube through which the air passes in a diagonal direction, 
thereby providing a much larger area of canvas than when it is p) 
horizontally in the tube. 

2202. Water Heater ror Barus, &., 8. and T. W. Siddaway.—Dated 
8th June, 1878.—( Not proceeded with.) "od. 

This consists of a cy lindri rical vessel ; near its mouth or Boag! end a plate 
is fixed air and water-tight. Between the plate and the edge o! ao 
mouth ample space is provided to form a reservoir for water. The 
is perforated to receive a number of tubes, whose ends are flush wit! the 
face of the plate. Near the base of the vessel is another plate fitted like 
the upper one, but plain and having one outlet only. e gas is intro- 
duced near the base of the vessel, and the heat is communicated to each 
tube’s surface. The liquid enters at the upper end of the vessel. 


2293. Breecu-Loapine Fire-arms, J. W. Wilson and I. T. Millikin.— 
Dated 8th June, 1878.—(Complete.) 6d. 

This consists in a means of securely locking the barrels in place when 

closed by means of a compound, treble, and aoa grip and positive 
wedge fast action, and a quintruple Pp 


2294. Pavine or + oom A, Neuber, 9a Sth June, 1878.—{4 
communication.) 6d 

Tne roadway consists of blocks laid down close t and 
by asphaltum. The blocks are made in metal =. aud consist of 
cobble stones combined with asphaltum. 

2296. ARRANGEMENT AND he age or Stripe Vatves, J. Stannah and G. 
Pinker.—Dated 8th June, 1878. 

The steam is distributed by an ordinary slide valve, this valve being 
moved at each stroke of the main piston = a weighted lever or by an air 
or steam chamber, or by a sp and a smull auxiliary piston, the pres- 
sure of steam on the auxiliary piston acting in such a manner that the 
slide valve is reversed at each f meas of the main piston without the use 
of tappets or studs. 


2297. Trunk or Bopy Patrern ron MEASURING Seen, BE. T. Hughes. 
Dated 8th June, 1878.—{A menage ner | 








tod 
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a VEGETABLE CHARCOAL, 
Not 2d. 


~ W. Hollmann.—Dated 8th June 


plants or mosses of the genus sphagn 

drying them in the open air or in sheds, or artificlally, Te is then -—s 

bonised in retorts or heated cylinders, and afterwards pulverised or 

reduced to grains of the required size. 

2309. ApraRatos FoR MARKING a Tennis Courts, &c., R. J. Con. 
stable.—Dated 8th June, 1878. 

This ap tus consists of a a mounted ona frame upon wheels, 
and con’ vag ee colouring wash or matter. An endless band, by pre- 
ference of india-rubber, a through this vessel so as to become coverod 
in its passage through essel by the colouring matter, and thence 
over a wheel in front of the apparatus, by which wheel the endless band, 
_— a or charged with the colouring wash, touches and so marks 

16 groun 


2810. Vices, J. Pattinson.—Dated 8th June, 1878.—(Not proceeded with.) 


mie consists in making the box =A two or more parts, and in cutt: 

the thread for the screw in a loose lin “Ried and fixing it in the box rs | 

of cutting the thread in the solid bo 

2313. ed Sappues, A. Stewart. Dated 8th June, 1878.—(Not proceeded 
wi 

This consists in dispensing with the ordinary pommel and 
connecting the base of the saddle tree by an iron bridge or ant 
the withers, so that there is no part of the saddle-tree that can press on 
the withers. 

2316. Sream Enaines, &c., F. H. F. aye —Dated 10th June, 1878, —(A 
yy we] ro  w with. ‘ec 
e steam from the er e ¢ * ae an inject: 
we is shy tee t in connection with the exhaust eg he ee, 
is means sucked out of the cylinder, compressed, and 
ro dy with the direct steam from the boiler, brought to the distribut- 
ing pipe of the engine. Between the injector and the exhaust pipe are 
placed a suction valve and a reservoir with a tap for waste water, 
2317. iy ae Rakes, £. H. Tooley.—Dated 10th June, 1878.—(Not proceeded 
wi 2 

Two u — are fixed to the rocking bar, and a cross-bar or spindle is 
= on the top of them, and connected to such cross-bar or spindle is 

Es pve or weighted rod. When the driver with his foot pushes 
lig! noo bey oy this cross-bar the pendulum will fall forward and give an 

to the rocking frame, assisting thereby the throwing over of 
oy 
2319. Botts anv REELS FoR Dressinc MEAL AND Four, H. B. Sears.— 
Dated 10th “ 1878. —(A communication.) 6d. 

This n the on of a brush or brushes carried by a 
shaft or shafts, = held in position by a spring or springs, with a toe- 
piece or toe- -pieces resting on and actuated by a form or forms. 

2321. Treatine Raw Maize, A. Sézille,—Dated 10th June, 1878. 4d. 

The chemical decortication is effected in baths lined with lead, in 

pouring on to the grain 8 per cent. to 10 per cent. of sulphuric acid at 
66 deg. Beaumé. In three quarters of an hour the decortication is — 
plete. The husk is dissolved, and the nm is washed by Sending She 
water three or four times in an hour, - od is — to drain and dry 
for seven or eight hours. The n _—- in mills or by special 
crushers, and the germ is easily from hey cerns 
by profiting by the SG ot ae of. the grain and germ ; this is 
effected in water of more or less density. 
ee Enaines, A. Dobson.—Dated 11th June, 1878.—{Not proceeded 

witi 2d. 

Rotary valves are employed, and they are formed with a succession of 
passages through them, so as to form a sort of grid, by which, with a 
small amount of rotary motion to such valve, a large amount of steam 
~~ is gialely obtained, either for the admission to the piston or for the 
shut off. 

2327. Macuives ror Sewinc Braw, &c,, 18 THE MANUFACTURE OF Hats 
ag Bonnets, P. Jensen.—Dated 11th June, 1878.—(A communication.) 


This relates specially to the mechanism that is used to present the 

— to the needle. © rollers are ¢ =e but instead of their sur- 
aces being cylindrical, they are either prismatic or in the form of an X 

sectionally ; the braid ing between two rollers of this 

receives a crimp or fold, and it is held while the needle passes 

the fold. There are notches in the of the rollers that allow of 

— passing through the folded braid and the hat fabric to which it is 
. These prismatic or X-shapod rollers are revolv: vely to 

feed the braid and hat ame as the sewing progresses; they remain 

stationary while each stitch is being made. 

2331. Bars ror ALBerT on Breguet Cuarns, J. B. —- and W. C. 

Pervins.—Dated 11th June, 1878.—(Not proceeded with.) 2 

The bar is constructed in two or more tubular parts sliding a aoe 
within the other, or two within the third upon the te! 
and governed by a si coiled spring; or, in the case of ~ ie = ~ 
two coiled springs within the tube or tubes of the extending part or parts 
cay be unaibad d, and be received within a tubular centre part. 

2332. Bakers’ Ovens ror THE Came on Fiecp, C. D, Abel.—Dated 11th 
June, 1878.—(A communication.) 6d. 

The main of the oven are the top, constructed of corrugated 
sheet metal resting on feet; the back wall with a ent 
for conducting off the gaseous py products of combustion and vapour ; and 
_ front wall with hae oe i whieh parts may be taken to 

eces to faciitiad 
2333. ct FOR camas orn Greasino AXLEs, Pistons, &c., A. S. 

Fluetelot.—Dated 11th June, 1878. 6d. 

The cock which regulates the flow “ the oil is provided with a diffe- 
rential auxiliary groove of gradually dim: section. A control box 
is placed between the oil reservoir and the part to be lubricated. At the 
entrance of the channel leading from this control box to the a us is 
interposed a small movable piece, valve, or clack, closing the orifice of the 
disc! e pipe and opening ‘t at each stroke of the piston under the 
influence of the vacuum or of pressure produced in those 
2334. Prarrine Mac Aree C. J. Appleton.—Dated 11th June, 1878. —(Not 


proceeded with.) 
This consists of an ecilla frame whose side Tier, are pivotted at or 
— their centre on the axis of the lower RY the said frame 
a plaiting knife whose axis is alwa: same position 

vmhe a are 


relative iy to the axis of the lower cylinder. geared 
Soma manner. The frame receives 


its oscillating motion from the rod whose lower end is connected to the 

treadle in the usual manner. 

2335. Packine Stups on BaLe FasTeninos, J. B. Shepherd.—Dated 12th 
June, 1878. 2d. 

This consists in taking a bar of iron or steel rolled in an {J or H section 
and sawing or shearing therefrom transversely pieces of a suitable thick- 
ness to form the fastening. 

2336. Dryer Fasric For Paper Makino Macuinery, J. Porritt.—Dated 
12th June, 1878. Py ond on — with.) 2d. 

The warp and weft to form a compound cloth con- 
sisting of two or more webs or folds bound together in weaving to form 
one cloth or web. 

2337. VaLves ror PREVENTING THE ESCAPE OF "ier ao, T. L. Pater- 
son.—Dated 12th June, 1878.—{ Not proceeded with 

This consists in the construction and use of a ey or hinged valve, 








character 





together and held by side frames in th 





preferably made of glass, — porcelain, | or hag ee redo y ded, or 
other incorrosive talli r keeping » ani 
—y at its aoe outester when used for ukoatal pipes, or 

side and loaded or counterbalanced by a weight when used for 
certhoud pipes, so as to be automatic in action. 


2339. aman B. Mérat.—Dated 12th June, 1878.—(Not proceeded 
wi 
This consists of a frame F opens into compartments in which are 
business or address cards. The compartments are arranged in such a 
manner that only one card may be taken at a time. 
2341. Winpers on Ho.pers ror TExTU.£ AND OTHER Faprics, H. J. 
Haddan. a 12th June, 1878.—(A communication 





This relates to a system of trunk or zation, where at the compo- 
nent parts are rendered movable or sijnetsthe by a rang 
of elastic clasping which ts them to fit or sutomati lly 





and exactly the shape of the person’s. body on which the pattern is 
2299. 4 dor pn H. J. a age 8th June, 1878.—(A communi- 
cation ‘ot proceeded wi 

This consists in the a} 
to a glass or other tub 
burner. 

2300. APPARATUS FOR REGULATING THE SPEED oF MACHINERY, H. J. 
Haddan.—Dated 8th June, 1878.—(A communication.) 4d. 

This consists of a spindle to which rotary motion is imparted by any 
motive power; and on said spindle is fitted a fixed or sliding cone. 
Under the cone is acrosshead or bars, bearing bent arms pivotted therein. 
As the spindle revolves the arms are thrown out at their lower extremi- 
ties, but impinge on the cone with their upper extremities, and so the 
speed of the spindle is varied by friction on the cone caused by the 
velocity of its motion. 

2303. Se.r-inkine Pen, 7. Prioux.—Dated 8th June, 1878. 6d. 

This consists of a cylindrical metal tube constituting the ink reservoir; 
within this is a small pump with piston and rod connected, and to the 
lower end of the pump is an air chamber or bell for taking in the air 


lication of a cover or covers of metallic gauze 
r chimney, which may be fitted on any collnery 


n for the functions of the pen ; the inferior end of the 
principal tube, cy’ , or reservoir is screw-threaded inside to receive a 
cylindrical capacity, in a spoon-shaped device. 





-) 
a wire spring, one end of which is fastened 
to the outer ond of a the cen‘ 


pe. escribing 
as side of the tape, where it is fastened to the other outer end of the 
axle. 
~ Be gg ery ant } phen or Bo.tiIne pre R. wr) — 
12 ‘une, 1878. communication. )p—( Ne 
In a square box is arranged vertically a cylinder provided with bol! 
o-. e framework the same is made of vertical ribs and li 
orizontal poe The gauze is fixed at the top on a cover, and at 
bottom it is stretched over the ribs and hoops and forms a spengiote 
cylinder. In this bolting cylinder is placed concentrically with the same 
a hollow wooden cylinder which revolves rapidly around its 
cylinder has fixed to its circumference scoops or wings, which are 80 
arranged one above another that they may io a double 
2343. 19 gaa nt F. Wirth.—Dated 12th June, 1878.—(A communi” 
cation. 
This relates to a machine belt-binder consisting of a sheet of metal 
with teeth on both sides, and which is placed between the ends of a belt, 
and bas its teeth driven into the ma’ of the same. 
2345. parte proweied with Lake.—Dated 12th June, 1878.—(A communica- 
ton. 
Placed underneath 


the <uhoues band are strips of felt, leather, or 
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other suitable material, with spaces between the adjacent ends of the 
strips; the latter are secured in place by cement or other suitable means. 


. BLowers ror Steam Borer Furnaces, § Pitt.— Dated 12th June, 
1878.—({A ey aap a Pte proceeded with.) 2d. 

The steam taken from the boiler is led into a chamber, the top of which 
consists of a —_ metal plate, whilst the underside is a flexible disc. 
The plate, which is thus free to move, is pressed down by a coiled spring, 
like that of a safety valve, and which by similar means can be set at any 
pressure, and there locked. 


2352. Apparatus For Pereventine THE FaLuine or Mive Caces, J. 2. 
Reid.— Dated 13th June, 1878. 6d. 

This consists in epg the link or bar or equivalent with a weight, 
to which are attached a pair of gripping jaws or prongs movable upon 
centres, which, in the event of the rope breaking, are caused by the 
descent of the weight to move outwards in such a position as to firmly 
grip into the slides in the shaft, and thereby prevent the cage from 


2354. Boots anp Suors, KB. J. Scott.—Dated 13th June, 1878. 4d. 

This consists in the application and vse of a new tacket which, instead 
of having its enlarged head wholly on the surface of the leather, is sunk 
into the leather and flush with the wearing surface thereof. 


2361. Movaste Pap ror Horses’ Feet, J. B. C. Alexander and A. Aitchi- 
son.—Dated 13th June, 1878.—(Not proceeded with.) 2d. 

The pad consists of a piece of thick felt or other absorbent material, 
which fits in the foot and which is saturated with moisture to keep the 
foot cool, and this pad is held in its place by clips formed of two flat 
strips of metal or other material united together. 


2868. Securine Corps aNnp Ropes, F. G. Riley.—Dated 13th June, 1878. 


The cord between a concentric pulley and an eccentric pulley, 
the latter being caused to revolve either by a weighted lever or spring, so 
as to grip the rope. 

2367. Fevioes anp Tires or Wueexs, 7. J. Bell.—Dated 14th June, 
1878. 4d. 

The tyre is of a form in cross section greater than a half circle, the two 
edges being spread outwards again. The india-rubber tyres are of a sec- 
tion made by two tyres placed with the open parts abutting against each 
other. This tyre, when worn on one side, can be reversed. 


2368. Ramway Carriages, H. Shaw. ~ Dated 14th June, 1878. 6d. 

To the lower edge or fillet at each side of the carriage is applied a pro- 
tecting board in which the carriage steps are formed epposite the doors, 
the remaining portion of each board (which extends from end to end of 
each ) being of angular form in cross section, slanting down from 
the carriage side to a distance equal to the space between the carriage 
and the platform. Hinged flaps are formed over the wheels for access to 
the -boxes and springs, and the whole board may be hinged to the 

, 80as to be turned up when necessary to gain access to the 
under side of the carriage. 
. Rorary HEELs ror Boots anp Saors, H. Bell and J. Cheshire.— 
Dated 14th June, 1878.—{Not proceeded with.) 2d. 

A circular disc of any suitable material is fixed to the boot by a central 
pin, indentations being former on the upper part of the disc and similar 
projections on the heel fitted to receive the same, so as to fix the disc 

after it has been partially revolved. 


2379. Manvracture or CoLovrep Virrious MATERIALS, B. G. Brewer.— 
Dated 14th June, 1878.—(A communication.)—{ Not proceeded with.) 2d. 
Gummed and amidon or starch paper is used on which by means of 
vitrifiable colours the impressions are etna. and when dry such im- 
ressions are transferred to a sheet of glass lightly prepared with a mix- 
composed of essence of Venice turpentine and resin, the effect of 
which is to fix the coloured part on the glass, when the firing is proceeded 
with. 


2384. Fans, A. Aaron.—Dated 15th June, 1878.—(A communication.)— 
(Not proceeded with.) 2d. 

The ribs are made separate from the blades which form the handle to 
which they are hinged, so as toturn over when not in use, and thus be 
capable of being carried in the pocket. When in use the whole is made 
rigid by means of a clasp or an india-rubber band engaging with a stud. 


Reauvatine Speep or Steam Enotnes, W. B. Newton.—Dated 15th 
June, 1878.—{A communication.)—{ Not proceeded with.) 2d. 

A movable weight is used in combination with the ordinary governor 
for the purpose of rendering it more sensitive, and to cause it to act with 
increased quickness on the throttle or slide valve which governs the 
induction steam. ae 
23092. Cannovs, J. H. Johnson.—Dated 15th June, 1878.—(A communica- 

tion.) 6d. 

The ~A.-4 are manufactured in two parts, formed of metal, stamped, 
hammered, or bent by any suitable means, according to the form required 
and united by overlapping or interlocking, soldering, bolts or rivets as 
found most convenient. It is preferred to employ plain or galvanised 
sheet iron, or sheet iron lined with lead or enamelled. 


2304. Apparatus ror Mountinc Paper on Drawine Boarps, D. Wad- 
dington.—Dated 15th June, 1878.—{ Not proceeded with.) 2d. 

Metal clips are hinged to the back of the drawing board, and the edges 
of the damped paper are turned over on to the back ef the board where 
they are secured by the clips to which shot bolts are fixed and take into 
rings. 

2397. Carnurettine Gas, W. R. Lake.—Duted 15th June, 1878.—(A com- 
munication.) —(Not proceeded with.) 2d. 

The carburetter is divided into two sections by a diaphragm, the upper 
one forming a tank and the lower one a generator. Within the generator 
are two shelves one above the other, with upwardly turned lips around 
their peripheries, and with a series of perforations surrounded with 
nipples or guards. Each shelf has a gas pipe or duct, and is fitted closely 
in'the generator. Between the bottom and lower shelf is a spiral gas 
duct, com of a vertically arranged coiled strip of sheet metal. and 
between shelf and the upper one there is a similar coil. The lower 
shelf rests on the lower coil, and the upper shelf on the ot one, and 
between the upper shelf and diaphragm ,there is a series of radial parti- 
‘tions provided with lateral open , and a tube on which the diaphragm 
rests. 


2402. Composition ror Preventine THE RaptaTiIon oF Heat, G. W. von 
Nawrocki.— Dated 17th June, 1878.(A communication.) 4d. 
e iti posed of fossil dust mixed by mechanical means 
with suitable binding materials and water substantially in the following 
roporti: clean fossil dust, 4 parts rye meal, 4 parts coal tar, 
3 animal hair, 5 parts cotton seed, and 60 parts water. When the 
ing is performed, the mixture is submitted to a process of fermenta- 
tion in a warm place until the composition has reached a state of com- 
plete rest. 











ALBERT AND BartrersEA Bripces.-—The acquisition of the 
Thames toll bridges by the Metropolitan Board of Works, under 
the Act of 1877, is a rang | approaching completion. Waterloo 
and Charing Cross brid, ave already been freed, and the pur- 
chase prices for Lambeth and Vauxhall bridges have been arrived 
at by arbitration. The Chelsea Suspension Bridge, designed by 
the late Thomas Page, is Government property, and the value 
will be privately arranged between the officials on either side. The 
bridges next in order—the Albert Suspension Bridge, designed 
by Mr. R. M. Ordish, and the old Battersea Bridge, are both the 
property of the Albert Bridge Company, and the investigation 
which is to determine the amount of purchase-money is now pro- 
ceeding at the Surveyors’ Institute, Great George-street, before 
Mr. A. E. Miller, Q.C., and Mr. F. Meadows White, Q.C., as 
arbitrators, Capt. Douglas Galton, C.B., acting as umpire ; 
the amount claimed as compensation being £300,000. The 
hearing commenced on Tuesday, and will probably be protracted 
be: om | this week, as at present the claimant’s case has been 
only part heard. The evidence as yet given has been mainly 
directed towards the design and stability of the structures and 
the probable cost of maintenance. The principal witnesses on 
these points are Mr. Ordish and Mr. Am. Ende, the engineers of 
the company; Mr. W._H. Barlow, Mr. C. D. Fox, Mr. R. jo 
Brereton, Mr. Ewing Matheson—the chairman of the company 
—and Mr. Lunn, who has the control of the bridges in the ten 
districts for the Middle Level Commissioners. The nature of the 
cross-examination indicates a strong opposition on the part of 
the Metropolitan of Works, whose engineering witnesses 
—not yet called—are Sir Joseph Bazalgette, Mr. Law, and Mr. 
Edward Woods. Mr. Bramwell, who was also retained, has 
been called to Malta for the Thunderer investigation. The 
counsel for the wy hogy ny are Mr. Pope, Q.C., Mr. Bidder, 
Q.C., and Mr. Webster, Q.C., while the case for the board is 
being conducted by Sir Henry James, Q.C., and Mr. Philbrick, 
Q.C. In the interests of the public the award should be given 
as soon as possible, as the purchase of these two bridges will 
complete the second group named in the Act, and will allow 
bao ornate freeing of five bridges—Lambeth to Battersea 

ve. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Fewer orders are under execution at the mills and forges this 
week than I was able to report in my last. The severity of the 
weather is influencing the home demand, and our best export 
markets are buying but tardily. Nevertheless, inquiries are 
coming forward from Mediterranean ports, which are a decided 
improvement upon former advices for some time past, and from 
all the chief foreign markets news is communicated which points to 
the certainty of an early revival in demand, so abundant are the 
corn and wool and other harvests, some of which were in course 
of being secured at date of mails. 

The sheet trade, which now constitutes so large a part of the 
wrought iron trade of South Staffordshire, has become very 
quiet, through the conspicuous falling off in the demand for 
corrugated galvanised sheets, as also sheets of the-sort bought by 
the iron braziers. Stamping sheets are less depressed ; indeed, in 
them the business done during the week has improved. ‘There is 
less inquiry this week for boiler plates. The reports from all 
parts a the kingdom are alike; they show a decline in the busi- 
ness doing in boilers, in which plates of a high class are used. 
The steady displacement of iron by steel plates it is, however, 
evident must be credited with a small percentage of the decline. 
Smithy bars of a first-class reputation are in a trifle better 
request in the rural districts, but upon export account there is no 
improvement. Certain strip mills are better employed, but not 
at better prices than last week. 

On ’Change in Birmingham to-day the business doing was not 
mugh improvement upon the dull trade which the day before 
distinguished the trade upon Change in Wolverhampton. All 
orders upon offer were the subject of stiff competition. Newinquiries 
of magnitude were rare. An invitation on Indian account of 
tenders to supply wrought iron posts and galvanised wire for 
railway fencing was cited as possessing an attractive feature ; 
and no doubt was expressed that the order will be filled at very 
low figures. 

The adaptation of wages to the New Weights and Measures 
Act will be effected at the annual meeting on Tuesday next of 
the wages board. Mr. Joseph Chamberlain, M.P., the presi- 
dent, is to be there, and the officers of the board will be elected 
for another year. 

Pig iron is hard to sell this week, whether for forge or for 
foundry uses. No alterations in price are announced ; yet it is 
understood that rates are easy at quotations based upon £3 5s. 
per imperial ton for all-mine samples. 

The number of furnaces in blast is now thirty-two, as Messrs, 
M. and W. Grazebrook, of Netherton, near Dudley, have recent}. 
blown another out ; so that there are now standing idle in South 
Staffordshire and East Worcestershire 116. The weekly output 
of pig iron now is about 4000 tons, as compared with 14,000 tons 
a few years ago, 

Household coal is in improved demand this week, at slightly 
better rates ; but manufacturing samples are difficult to sell. 

The two engines belonging to Messrs. Groucutt and Sons, in 
the Bilston district, working each a pump with two lifts, drawing 
to the surface and raising three million gallons every twenty-four 
hours, have in the past four weeks lowered the pound near to the 
Fiery Holes engine some 7ft. The fact is of much {mportance 
in connection with the efforts of the Mines Drainage Commis- 
sioners to prevent the water from the Bilston district flooding 
the mines in the adjoining Tipton district. 

Not a few of the Birmingham industries are seriously pre- 
judiced by the inability of the Austrians to see their way to a 
prolongation of the treaty of commerce between that country 
and France, which, after a run of ten years, ceased to operate 
with the close of last year. It was known that because in part 
of the breaking off of the negotiations between the two Govern- 
ments, which contemplated a new treaty, France had given 
notice to the British Government that the Anglo-French Treaty 
must expire at the close of 1878; but as the intimation was 
closely followed with an assurance that no increase in duties was 
contemplated, the expiry of that mutual compact was not in 
this district a source of much anxiety. It was altogether 
overlooked that we were concerned in the Franco-Austrian 
Treaty. The fact that we were prejudiced by the disaccord 
between France and Austria in this matter has, however, come 
unpleasantly, and as suddenly as unpleasantly, under the notice 
of the Birmingham Chamber of Commerce, through a communi- 
cation from Paris. It was an intimation from the agent in that 
capital of a firm in Birmingham who manufacture wire ropes, 
that in future peewee of that description ship to France 
would be weighted with an increased duty of £2 per ton. 
It then turned out that since the opening of the year 
some English commodities, upon arriving on the French 
frontier, have n_ subjected to an increase in duty of from 
20 to 66 per cent. Indeed, there are instances, exceptional no 
doubt, in which 1400 per cent. will be charged. On steel goods 
the advance ranges from 20 per cent. on wire to 66 per cent. on 
cold rolled sheets, hoops, &c. In most other cases the precise 
amount of the advance cannot be accurately determined, because 
the mode of levying duty is altered from a fixed rate per 
100 kilos. to an ad valorem percentage, but in all it involves a 
serious addition to the burdens upon our French trade. The 
subject has been inquired into by the Birmingham Chamber of 
Commerce, and the information elicited is that this increased duty 
results from our losing by the lapse of the treaty the privileges 
which we derived by being put upon a level with the most 
favoured nation. From the circular of the French Director of 
Customs it would appear that negotiations for the renewal or 
prolongation of the Franco-Austrian Treaty were continued up 
to the eleventh hour, and it was only on the 30th December last, 
the day before the expiry of the treaty, that the French ambas- 
sador at Vienna informed the French Government of the failure 
of the negotiations. The Chamber deem that they have good 
cause for dissatisfaction at the apathy of the Government in not 
insisting upon timely notice of the intentions of the contracting 

ies, with a view to some protective measures for British 
interests. The Chamber has taken steps in the hope that the 
Government may be able to rectify the mischief. 

The wire-drawing business continues prejudiced by the strike 
of the operatives. Nearly all the Birmingham mills are standing. 
The original intention of the employers was to very largely 
reduce the wages paid to the men, who were making some of 
them from £4 to £5 per week, but to take only 5s. off the men 
who were earning £2 10s. in the same time. The severity of the 
competition from Belgium and Germany necessitates the action 
which the masters are taking, and little doubt is entertained that 
a — drop will be ahent 

Information of much interest, in connection with the United 
States demands upon this district, has been afforded since my last 
report by Mr. Eugene Schuyler, the United States consul in Bir- 
mingham, who has arranged a compendium of the local exports 
to the United States during 1877 and 1878. From Birmingham 
and district, including Coventry, Oldbury, Dudley, &c., the 
exports were mainly hardwares, and were in the quarter ending 
with March 31 of the value of £73,913, which was an increase of 

ee with the worth of the trade of the corresponding 
quarter of 1877. For the quarter ending June 30 the shipments were 
worth £65,322, and this was a decrease of £10,872 compared with the 
figures forthe like period of 1877. £107,465 was the worth of the wea 
exported in the Coyery ending with September 30th, which was 
an increase of £18,910 upon that quarter of the preceding year. 
In the last three months of the pad there were shipped goods 
worth £92,386, an increase of £3724 compared with the value of 
the trade of that division of 1877, The total worth of the export 
so district mentioned was last year £339,086, anincrease 
0 , 565, 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district still shows no signs of returning 
animation, and works of all descriptions are very short of orders. 
Not one-third. of the smelting plant in this district is at present 
in blast, finished ironworks are only partly employed, and foun- 
ders, engineers, and machinists are all very slack. In the pre- 
sent depressed state of trade, some anxiety is naturally being felt 
as to the course which may be taken with regard to the proposed 
extension of the hours of labour, but there seems to be some pro- 
bability that the question, should it be carried to an issue, may 
be referred to arbitration. 

So far as the market is concerned, this continues as dull as 
ever. Although very low prices are now ruling, there is little 
or no business offering, and the failure of the Rosedale and Ferry- 
hill er has not tended to improve matters, for although it 
is probable that the stocks on hand, in the event of the works 
being stopped altogether, may be found to be not near so large 
as at first reported, the anticipation of a large quantity of 
iron being thrown upon the market has had its effect upon 
buyers, and there has been a disposition to hold back any orders 
where the iron is not required for immediate wants. It, however, 
remains to be seen what effect the failure will ultimately have 
upon the market, as Ferryhill iron has long been pushed in this 
district at prices which buyers must have known could leave no 
margin whatever for profit, and a withdrawal of some of the low 
sellers from the market would probably have the effect of steady- 
ing prices. Generally there is a feeling that prices are now quite 
low enough to command business, and that with a little confidence 
in the future a turn for the better might soon be seen. As yet, 
however, there is very little sign of any really better feeling, and 
consumers continue to am § most cautiously, as a rule, purchasing 
only to cover their actual known requirements, which, with the 

resent small quantity of work in hand, are extremely limited. 
ncashire makers of pig iron are unable to maintain the prices 
for which they have been holding out so long, and they would 
now be willing to accept orders for delivery into Manchester at 
48s. per ton for No, 3 foundry, and 47s. for No. 4 forge, less 24 
per cent., but even at these figures they are out of the market, 
and so far as new business is concerned there is very little 
being done. Some brands of Derbyshire and Lincolnshire 
iron are being offered in this district at very low figures, 
and it is difficult to ascertain what prices are really ruling 
in the market at present, but for delivery into the Manchester 
district the following rates are quoted :—Derbyshire, No. 3 
foundry, 46s.; No. 4 forge, 45s. per ton, less 2}; Lincolnshire, 
No. 3 foundry, 45s.; No. 4 forge, 44s. per ton, less 23. North 
Country iron can be bought here at, if anything, lower prices 
than ever, g.m.b.’s delivered equal to Manchester being offered 
freely at 42s. 4d. to 42s. 6d. per ton net cash, and forge qualities 
at about 6d. per ton less. 

The finished iron trade continues very dull; what little 
business there is doing is confined chiefly to warehouse orders, 
consumers buying in the smallest possible parcels to cover their 
hand-to-mouth requirements. For delivery into the Manchester 
district the quotations are about £5 12s. 6d. to £5 15s. for Lanca- 
shire and Middlesbrough bars, and £5 17s. 6d. to £6 per ton for 
North Staffordshire bars; but there is a very keen competition 
for any business offering in the district, and good specifications 
would be taken at lower figures than these. 

In the coal trade the return of colder weather has again 
stimulated the demand for all classes of round coal suitable for 
house-fire purposes, and prices are firm at the slight advance 
which in many cases was asked at the commencement of the 
month, whilst the extra push of orders, although it may only be 
temporary, is helping to reduce stocks at many of the collieries. 
The demand for fuel for ironmaking and general manufacturing 
purposes is, however, still very small, and slack, owing to the 
increased production, at present is rather : The quotations 
at the pit mouth range pony as under :—Best house coal, 9s. 6d. 
to 10s.; seconds about 7s. to 8s.; and common, 6s. to 6s. 6d. per 
ton; steam and forge coal, 5s. to 6s.; burgy, 4s. to 4s. 9d.; and 
ordinary slack, 2s. 6a. to 3s. 6d. per ton. 

In the ae Sate a fair trade is being done, and slightly 
better prices are being obtained. : 

The week’s business in the hematite iron trade of North Lanca- 
shire and Cumberland has shown a very low average, and the 
indications as to the future are of anything but asanguine nature. 
The demand for forge and foundry iron seems to have almost 
entirely lapsed, as it is an exception to the rule when an order 
for any but the grey qualities of iron is booked. The market 
is stocked with iron, and it may fairly be said that the 
business doing does not represent as much as the make 
of the furnaces. Deliveries in some instances are held 
back, while in other cases stocks to some extent are accumu- 
lating. Most of the iron in hand still represents forge and 
ioaniey qualities almost exclusively. No. 1 mer iron is at 
55s. as a nominal value, and No. 3 forge at 52s. at makers’ works, 
but the former price is said to be nearer the mark than the latter. 
The steel trade has shown no improvement since the opening of 
the year, and makers are only enabled with the orders now in 
hand to keep their works employed more than four or five days 
per week. ‘The orders for steel are chiefly in respect of rails, but 
a fair business is noted in merchant qualities of steel. 

Shipbuilders have booked no new orders, and finished iron 
workers are not employing all their mills. Iron ore is extremely 
quiet. Engineers, ironfounders, and others employed in the 
smaller industries of the district, are not finding work for their 
full employment of hands. Iron ore quiet. Coal depressed. 
The shipping trade is in want of cargoes, both as regards coast- 
wise and foreign freightage. 

The strike at Mr. S. J. Claye’s works, as to the proposed 
extension of working hours, continues. 








THE SHEFFIMLD DISTRICT. 
(From our own Correspondent.) 

You will hear nothing definite about the colliers’ threatened 
strike till the 28th inst. Here and there isolated action is taken 
by several coalowners, who have, in some caves, withdrawn their 
notices, and in others effected a compromise with the men. I 
hear the miners expressing considerable dissatisfaction with Mr. 
Mundella’s well-intended offer of arbitration. They say that if 
arbitration had not been invoked the notices would have been 
withdrawn ere this, but now they are in a measure committed to 
give something. At two collieries resolutions have been 
accepting arbitration, coupled with the condition that the arbi- 
trators shall at the same time consider a demand of the men for 
an advance of 12} per cent. 


I cannot reconcile the statements made to me by masters and 
men as to wages. The latter state that they do not make more 
than an average of 4s. 6d. a day, while the former declare that 
they are never under 6s. 3d. to 6s. 6d. a day. At one local 
colliery near Sheffield—where a loss of £2000 was made on last 
year’s working, and that with an increased trade—the wages in 
what is considered the worst pit_are given to me at 6s. 6d. a day. 

e Coalowners’ Association, I find, is rather weaker than it 
was when the last battle had to be fought. By the secession of 
the Derbyshire coalowners they have lost some strength. They 
have gained some new mem in other directions, which partly 
compensates for the deficiency. The Miners’ Union is somewhat 
stronger in the alliance they have been able to make with their 
brethren in West Yorkshire. 

Following the example of Birmingham, Warrington, and other 
midland towns, the Sheffield wire manufacturers have been moving 
for a reduction of wages. The men are not indisposed to accept 


po cent. reduction, but stoutly maintain that as they have 
had no advance for more than a quarter of a century, they should 
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not be asked to submit to more. One firm have already effected 

a settlement on that basis. At another establishment the men 

have offered to take to the “‘ drop,” but object to a new price list 

which the masters desire to introduce. Notice has been given to 

_ — és, but it is believed that an amicable settlement will 
e ented 


The decision in the sheep-shears patent case has been received 
with much interest here. Sheep-shears, as a branch of local 
manufacture, have assumed great importance, and it has been 
known for years that by the use of machinery Messrs. Ball and 
Burgon, the holders of the nt, have enjoyed an advantage 
in the production. Anticipating that a prolongation of the patent 
would not be granted, Messrs. Ward and Payne arranged for 
laying down the best machinery they could procure for manufac- 

ing by the new process. Mr. Ward has frequently told me 
that he means to do more than that; he is determined to 
introduce the oe of division of labour, by which alone 
production can successfully ised. At t, © 
grinder does all the work in his department. Under the new 
system one man will do one and then pass the article on to 
another workman, who, in his turn, will send it to a third, and 
so on till it is finished. Up to this time the men have shown 
themselves opposed to the new sytem of manufacture. Perhaps 
they may now be dis to modify their objection, and assist 
their employer in his efforts to develope the trade. Sheep-shears 
are sent ao to the Cape of Hope, Australia, New 
Zealand, and ath America. It is in the latter market that the 
machine-made shear has made most SS. 

Some months ago I mentioned that a new firm were contem- 

lating entering into the armour-plate trade. Messrs. Steel, 

‘ozer, and Hampton were the firm referred to, and the improve- 
ments said to have made in the manufacture of armour- 
plates have been patented by the inventor, Mr. T. Hampton, 
who claims that plates which are of steel will not be more 
costly than the ordi wrought iron plates. An armour-plate 
will shortly be sent to the Admiralty to be tested. 

The heavy failure in the iron trade in the North has caused 
some surprise here. The firm were thought one of the most 
stable in the iron trade. Their large local connections lend addi- 
tional interest to the event. 

Talking with one of our leading manufacturers this week, he 
ex the opinion that we had not yet heard the last of the 
heavy failures in the iron and allied trades. Business, he believes, 
cannot recover a healthy tone till a number of firms have followed 
the way of others that have gone wrong. Their financial 
necessities, he says, are so great that price is no consideration with 
them. They must get orders at any price to keep their heads 
above water, and they thus prevent a healthy remunerative 
trade being done. Their collapse he regards as merely a matter 
of months, perhaps weeks, and then, the ground cleared of these 
encumbrances, things will reach their proper values. 

Tn spite of all the languor which has been reported in the staple 
trade, I do not find that the standard cutlery and silver houses 
have had much to complain of. Needy firms have had hard 
shifts to get along, but on the whole there has of Iate been a very 
fair call from the home and foreign markets. Very little has 
been done in the way of wages reductions in the cutlery and hard- 
ware trades. The prospect of the treaty of peace being signed 
between Turkey and Russia opens out a prospect of commerce in 
South-Eastern Europe. ere has recently been a decided 
improvement in the markets formerly depressed by war and 
“occupation.” Our local manufacturers and merchants have had 
enough of Cyprus. i 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is no change in the pig iron trade of the Cleveland 
district beyond a slight uction in prices. No. 3 has now 
reached the incredibly low figure of 33s. 6d. per ton, and there 
still seems a likelihood of a further decline. Sales have not been 
so large during the current month as was hoped, and it is 
believed that the returns of the Ironmasters’ Association will 
show a considerable increase of stock. That, however, will be 
more than counterbalanced next month, as it is announced that 
five furnaces at Southbank and Clay-lane, near Middlesbrough, 
belonging to the trustees of Messrs. Thomas Vaughan and Co., in 
liquidation, are to be put out of blast at the end of the present 
month. That step is being taken in consequence of a disagree- 
ment between the trustees and the mortgagees, who have 4 
carrying on the works. 

Until Tuesday it was doubtful how the suspension of payment 
of the Rosedale and Ferryhill Iron Company, Limited, would 
affect their blast furnaces. It was at first probable that these 
would be put out of blast, but that is not now likely to 
happen. rom one point of view it would, perhaps, be 
to the advantage of the district if more furnaces were put 
out of blast, as it is apparent that the production is larger 
than the demand. But viewed as an all-round question the 
district would perhaps suffer more than it would gain by that 
cause being adopted. A blast furnace requires about 100 men to 
keep it going, either as blast furnacemen, labourers, or mechanics, 
but the effect of the stoppage of a furnace on the labour market is 
much more serious than would appear at first sight, as not only 
are the ironstone mines affected, but also the collieries and coke 
ovens. A fair calculation, therefore, is that when one furnace is 
put out of blast about 400 workmen are affected thereby. 

The suspension of payment of the Rosedale and Ferryhill Iron 
Company, Limited, which was announced on Saturday mornin; 
last, considerable surprise in the North of England, an 
some alarm, although it now transpires that the financial effect 
of the stoppage on the Northern iron trade will be very small. 
The first statement was that the liabilities of the company 
amounted to £280,000, and the assets, depreciated in order to 
allow for the extremely depressed state of trade, were set down 
as £350,000. From a balance-sheet, however, which has been 
prepared by a firm of accountarts in order to present to a meeting 
of creditors held on Tuesday, it appears that the liabilities to 
secured creditors amount to £199,059 18s., and to unsecured 
creditors £143,548 9s. 3d., or a total of £342,608 7s. 3d. A small 
sum of £1374 1s. 8d. also ranks against the estate for bills which 
have been discounted. The property and plant of the company 
is valued at £408,899 18s., so that when the amount due to 
secured creditors is deducted a balance of £209,840 is shown, with 
which to meet the amount due to unsecured creditors. There are 
also other assets, consisting of cash in hand, book debts, stock of 
pig iron, rolling stock, and loose plant, which make up a total of 
£274,984 16s. 84. According to this it will be seen that there is 
an estimated surplus of £130,062 5s. 94. The property and plant 
are estimated to produce in times of prosperity fully £100,000 
more than they are now valued at. From this statement it 
would appear that the affairs of the company are by no means so 
much involved as they were first thought to be, and a hopeful 
feature also is the fact that whereas the capital of the company 
is £750,000, only £600,000 of this amount is paid up. The state- 
ment contained in the circular issued on Saturday by the secretary 
of the company, that the directors had every reason to believe 
that the assets would fully suffice for the payment of all the 
liabilities, is borne out by the balance-sheet. At the meeting on 
Tuesday of creditors whose claims are over £1000, a committee, 
consisting of five creditors, was appointed to advise ‘with the 
board of directors, and take such steps as they might think best 
for the interests of all concerned. That committee was appointed 
to consist cf Messrs. David Dale, G. Dyson, J. Marley, 
H. Tennant, and W. Smith. It was further agreed that the 
committee have power to make such temporary arrangements 
for the conduct of the company’s business as they may deem 
expedient or desirable. There is every reason to hope that, see- 
ing the action taken by the large creditors, matters will be 
brought to a satisfactory termination without having recourse to 














liquidation, which has ruined many companies in the North of 
England that could have been nursed again into a prosperous 
condition. A petition for the winding up of the concern has 
been presen by Wood’s Bank, Newcastle, who are secured 
creditors for £42,000, but at the meeting on Tuesday, the bank’s 
representative stated that no action would be taken except for 
the general good of the creditors. A full meeting of creditors is 
to be held on Tuesday next. 

At the iron market on Tuesday prices of iron were quoted at 34s., 
less 1 per cent. for No. 3; and 33s. 6d. for No. 4 forge ; 6d. per ton 
under these quotations was, however, accepted in more than one 
instance. essrs. Connaland Co. report that their stock of 
Cleveland iron amounts to 70,000 tons, and isincreasing by about 
200 tons per day. 

The shipbuilders’ question, which has caused consider- 
able uneasiness in the district of Cleveland for the last fortnight, 
is now happily settled. The master shipbuilders demanded a 
reduction of 10 per cent. on piece-work, and 5 per cent. on day 


was, however, arranged, and a reduced demand was the outcome. 

the employers agreeing to accept 74 per cent. on plating work and 
5 percent. on rivetting. They also agreed that the time wages of 
“iron” men should not be touched. ‘This reduced claim was 
submitted to the lodges of operatives at Hartlepool, Stockton, 
and Middlesbrough, and the result of the voting is that it has 
been accepted. A very serious disaster is thus averted, as if the 
men had not decided to accept the masters’ claim, all the yards 
would have been closed on Wednesday morning. Fully 5000 men 
would thus have lost theiremployment, and the plate mills would 
have been compelled to close for want of specifications. 

In the manufactured iron trade everything is very dull. The 
award of the umpire giving the reduction of 5 per cent. asked 
for by the employers has been accepted without comment by the 
men. 

The engineering trades are quiet, and no orders of any great im- 
portance are being executed in the district. On Monday night 
an interesting discussion is expected at the meeting of the Cleve- 
land Institution of Engineers on resolutions to be proposed by 
Mr. Jeremiah Head—Messrs. Fox, Head, and Co., the ease 
Rolling Mills—dealing with the time question. Mr. Head main- 
tains ‘“‘that the nine hours movement, although nominally a 
success, was in reality from the first a great economic failure— 
that is, contrary to the true interests of the workmen themselves. 
That the present scarcity of employment is largely due to its 
operation, and that it ought to be abolished without delay.” 
Mr. Head’s remarks in announcing his intention to bring forward 
the resolutions concluded in the following terms :—‘*A great 
industrial battle appears to be imminent. I am certain that the 
men will lose in the long run, not because their employers are the 
stronger, but because they are fighting against nature. I think 
it unfortunate that the first intimation the men received has been 
from a not very discreet circular addressed to employers only. 
The contents of this circular has ‘set up their backs,’ and so 
prevented them from considering the matter on its merits while 
yet in an unruffled state. It is sad to think that so intelligent a 

y as the engineering workmen of the country skould need to 
be coerced into seeing and doing what is for their own good, instead 
of accepting it voluntarily on the judgment of their own common 
sense.” I should state that the opinion is pretty freely expressed 
that the bringing forward of these resolutions will tend to irritate 
the operative engineersin the district, and may help to stultify 
any hopes of a settlement by arbitration. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

past week there has been little animation in the 
The prices of warrants have been firmer, but the 
business has been restricted, while the values of shipping 
iron are rather weaker. Last week’s shipments of pig iron, 
amounting to 6291 tons, were 222 over those of the preceding 
week, and showed an increase of 1759, as compared with 
those of the corresponding week of 1878. The arrivals of 
pig iron from Cleveland are also rather greater than they were 
at the date of last report, but they fall considerably short of the 
imports at the same time last year. In the course of the past 
week 2416 tons of pigs were added to the stock of Messrs. 
Connal and Co.’s stores, which now amounts to 204,162 tons. 
There are eighty-nine furnaces in blast, as compared with eighty- 
six at the corresponding period of 1878. 

The warrant market was strong on Friday, business bein 
done in the morning at 42s. 8d. to 42s. 7d. cash, and 42s, 9d. an 
42s. 64d. one month. The afternoon quotations were 42s. 5d. to 
42s. 7id. one month. The market was likewise firm on Monday 
all day, business being done in the forenoon at 42s. 7d. prompt 
cash, to 42s. 8d. in a few days, while in the afternoon there 
was a large business at 42s. 8}d. to 42s. 9d. cash, and 42s. 10d. to 
42s. 104d. one month. A few lots changed hands on Tuesday at 
42s. 9d. and 42s. 10d. cash. On Wednesday the market was firm, 
with a fair business in the afternoon at 42s. 8d. to 42s, 94d. one 
month, and 42s. 84d. next week. The market was quiet to-day 
(Thursday), with hardly any business of consequence doing. 

ere are few changes to note in the quotations of makers’ 
iron, which are as follows :—G.m.b., f.o.b., at Glasgow, per ton, 
No. 1, 43s. 6d.; No. 3,42s. 6d.; Gartsherrie, No. 1, 48s. 6d.; No. 3, 
45s.; Coltness, No. 1, 50s. 6d.; No. 3, 45s. 6d.; Summerlee, No. 1, 
48s.; No. 3, 43s. 6d.; Langloan, No. 1, 51s.; No. 3, 45s.; Carnbroe, 
No. 1, 45s.; No. 3, 44s.; Monkland, No. 1, 43s. 6d.; No. 3, 42s. 6d.; 
Clyde, No. 1, 44s.; No. 3, 43s.; Govan, at Broomielaw, No. 1, 
43s. 6d.; No. 3, 42s. 6d.; Calder, at Port Dundas, No. 1, 49s.; 
No. 3, 438. 6d.; Glengarnock, at Ardrossan, No. 1, 46s. 6d.; No. 3, 
43s. 6d.; Eglinton, No. 1, 43s.; No. 3, 42s.; Dalmellington, No. 1, 
43s.; No. 3, 42s.; Carron, at Grangemouth, No. 1, 60s.; ditto, 
specially selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 
50s. 6d.; No. 3, 46s. 

Last week’s foreign shipments of manufactured articles from 
the Clyde comprised four locomotive engines for Calcutta, valued 
at £4780; machinery to the value of £29,600, of which £21,937 
was sugar-making, and went to Honolulu, £5000 to Rio de 
Janeiro, £1585 to the Mediterranean, and £1008 to Calcutta ; 
£16,900 iron castings, of which £13,916 were cast iron pipes for 
Rio de Janeiro, and £1990 railway sleepers for Bombay ; £8200 
miscellaneous articles, and £1000 worth of sewing machines. 

The operatives in the employment of Messrs. Neilson and Co., 
of the Hyde Park Locomotive Works, Glasgow, with the excep- 
tion of the moulders, have returned to work after the holidays on 
the fifty-four instead of the fifty-one hours, with an increase of 
1s. on wages above £1 per week. 

The workmen at the different malleable ironworks throughout 
Lanarkshire have received notice that, in accordance with the 
recent decision of the arbitrator in the North of England, a 
reduction of 5 per cent. will be made on the wages of puddlers, 
millmen, forgemen, and others, dating from the last quarter day, 
which fell on the 2nd of December. 

There has been a strike of Clyde rivetters for a number of 
weeks against a proposed reduction of 74 per cent. The men 
offered to accept 5 percent., but the offer was refused. It is 
reported that there are now only 130 names on the strike roll. 

essrs. Rankine and Blackmore, engineers, Greenock, have 
given their workmen notice of a reduction varying from 5 to 
74 per cent. 

As regards the coal trade in the West of Scotland it has to be 


Durtne the 
iron market. 


| noticed that while the continuance of cold weather has rendered 


the demand for household coals somewhat more active, the shipping 
department aypears to have rather fallen off. Prices are wilbon 
change. In the eastern mining counties, on the other hand, 
there is a brisk demand at the ports for coal, and there are com- 
plaints of a scarcity of railway wagons to convey the mineral to 
the ships. 





The directors of the Harveyhill Copper Compan: 
have presented a petition to the court of nations mv Te wre 
company be wound up, and that a liquidator be appointed for the 
purpose, 
Mr. James Stewart has read an interesti: ron ‘ » 
'MhiMiminii=a 
The Clyde and Australian shipping trade of 1878 has been 
nearly as ont A hs Med ™~ Gas yew. Three more 
vessels were despatch an in ut the tonnag, 
was ee f 2000 as less, ; — r 
Mr. J. M. Gale, C.E., engineer to the Glasgow Water Com- 
missioners, has reported that in the course of the past year the 
average daily consumption of water in the city was 35,800,000 
llons, or an increase on the year 1877 of 2,100,000 ons per 
ay. The increase is largely due to the laying down of new pipes 
f greater capacity than those formerly in use. 
The Edinburgh and Leith Engineers’ Society held a mee' a 


C 
° 


| few evenings ago—Mr. R. C. Reid, C.E., in the chair—when Mr, 
wages. A conference, with delegates from the operatives’ lodges, | 


John Ritchie, engineer, read a paper on direct-acting pumping 
engines. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


GOVERNMENT inspectors and mining engineers have up to the 
present failed to unravel the difficult problem of Dinas. I do 
not think there would have been the difficulty had the disaster 
occurred in a modern pit ; but Dinas was in work forty years ago, 
and its first engineering exhibitions were primitive, though 
these have been supplemented with more modern contrivances in 
later days. Every expedient has failed to get at the bodies, 
though each effort has been accompanied with the greatest 
possible danger, either from gas or falls. Mr. Galloway’s first 
suggestion of bratticing the shaft from the Polka to the bottom 
is still regarded with favour by some of the experienced men. 
The distance would have been eighty yards, a length that could 
soon have been carried out, and the result of this would have 
been to have converted the shaft into an upcast and a downcast, 
and made exploration more easy. In the meanwhile there is 
great distress amongst the widows and orphans, and 1 fun 
are being obtained in aid. I do not think that an appeal 
generally will be successful. The unfortunate colliers of this 
particular colliery appear to have been amongst the most resolute 
in resisting the permanent fund scheme, and even now, after this 
recent explosion, I do not hear of any movement amongst the 
colliers, so that it seems nothing short of imperial action, a tax 
on coal, and royalties for the furtherance of insurance schemes, 
can effect anything. This view to ‘‘ outsiders” appears outré ; 
but it is the confident opinion of men who are well versed in the 
matter, and who know the character of the colliers thoroughly. 

The coal trade has fluctuated, and from a steady upward 
course has become slightly uncertain in its movements, winds 
being uncertain and variable. But for a good fleet of steamers 
and sailers that entered the port in the early part of last week, 
the sum total of coal shipped would have been small. As it was 
the total from all ports only amounted in rough numbers to 
90,000 tons, a falling off compared with last week of nearly 
30,000 tons! In patent fuel there has been an improve- 
ment, 3985 tons having left Cardiff last week. Pitwood is lower 
than [I have ever known it, and even at the lowest figures— 
18s, 6d.—little can be done. 

At Cardiff the most noticeable subject of conversation is the 
long array of damages done to steamers and sailing ships by rough 
weather. In fact, the shipping world is not in good case, for 
coupled with losses by accident, and upset of contracts by the failure 
of vessels to arrive, is the difficulty of getting home freight, 
so the small temptation of outward freights is not sufficient to 
lead to any briskness. Bar iron has been shipped more freely of 
late to Salonica by D. Davis and Co., to Turkey by the Llynvi 
Company, and to the same by Dowlais. A good cargo of rails, 
amounting to 1900 tons, left Newport for Otago Bay, and this 
was the only consignment of any importance. 

No fresh movement has taken place either at Blaenavon, Lan- 
dore, or Melingriffith, but it is currently reported that each of the 
works will be carried on with greater vigour after the liquidation, 
that the pruning knife will be applied unsparingly to unproduc- 
tive branches, and the result be generally beneficial. 

The strike at Ebbw Vale continues. The fitters are particu- 
larly obstinate, and last week a police case occurred as the result, 
one of the men being fined £5 for intimidation. 

The inquiry at Abercairn lags, After twenty days of minute 
examination and cross-examination, the scientific evidence begins 
to come in, and probably the next few days may elicit matter of 
interest. 

The annual meeting of the South Wales Institute of Engineers 
was held last week at Cardiff, but there was not a large attend- 
ance. The principal papers were ‘‘ Pumping Arrangements at Rad- 
stock Collieries,” by Mr. T. McMurtrie; and by Mr. Wilkinson 
‘**On Colliery Ventilation.” The president also read a paper ‘On 
a New Reversing Motion Applicable to Hauling and Marine 
Engines.” This will be discussed at the next meeting. I am 
gis to know that the institution continues in a flourishing state. 

ere is nothing new in the tin world. *Prices are maintained. 

Some difficulties have arisen between the management at Ply- 
mouth Collieries, and at Abernant. An offer has been made of 
a 10 per cent. reduction in consequence of bad times, the manager 
showing unmistakeably that a loss of as oe ton on every ton of 
coal raised was now bei suffered e men do not appear 
disposed to yield, and of resistance ; but it is to be hoped 
that a more reasonable course will be adopted. With many coal- 
—— at present, the question is not of gain, but how to minimise 
the loss. 








CONTENTS. 
Tae Exorxeer, January 24th, 1879. 
PAGE PAGE 
Tue Dovro BripGEe at Oporto. Mr. WiruiaM Howe .. seule 
No. IV. (Illustrated) .. .. 57| Express Evers, Lonpon, Cuat- 
LeGaL INTELLIGENCE— HAM, AND Dover RalILway. 
Re Ball’s Sheep Shear Patent 59| (Illustrated) .. .. .. .. OF 
Letrers To THE Epiror— Tue Locomotive, MUD-DIGGER. 
ApraBaTic Curves .. .. .. 59} (Illustrated) .. .. .. .. 68 
MasTerRs AND Men... .. .. 59) THE INstTITUTION OF MEcHA- 
InsTITUTION OF CrviL Ewnat- NICAL ENGINEERS. (Illustrated) 68 
NEERS .. .. .. .. «. 5|THEHEsLopENGine. A CHAPTER 
Tae Laws or Motion .. .. 59| IN THE History or THE STEAM 
Tue LEGISLATION ON Patents 59| Ewyarxe. (Illustrated) .. 69 
Wartrts’s SiupLe anp CompounD Tue Patent JouRNAL.. .. .. 71 
Eyores. (Illustrated)... .. 60) ABSTRACTS OF SPECIFICATIONS .. 72 
Hopper Drepcer, “‘WILLUNGA” 60) THE Iron, CoaL, AND GENERAL 
(Ilustrated) .. .. .. .. 60| TRapes oF BIRMINGHAM, 
Tin Box-MAKING MACHINERY, WOLVERHAMPTON, AND OTHER 
Paris Exureirion. (Illus- DOMAINS: ou se od. be. 00,00 
trated)... .. .. .. .. .. 61|Nores From LANCASHIRE .. .. 74 
Harsour Bars, THEIR Forma- Nores FROM THE SHEFFIELD 
TION AND RemovaL .. .. .. 61] Daermior .. .. «2 «2 oo “4 
RaiLway MATTERS... 63|Nores rrom THE NorTH oF 
Norges AND MEMORANDA 63| ENGLAND 74 
MISCELLANEA... .. .«. 63| Norges From ScoTLAND .. .. 74 
LEADING ARTICLES— Notes FROM WALES AND ADJOIN- 
FEED-WATERFORLANDBOILERS 65|  INGCOUNTIES .. .. «2 «+ T4 
Heatine Raitway Carriaces 65| PARAGRAPHS — 
Pustic Bopres anpD CoMPETI- New Material for Shafting .. 59 
tive Contracts .. .. .. 66] Naval Appointments .. .. 62 
Tue Fire at Messrs. TYLor Meetings Next Week .. .. 65 
AND Son’s WoRKS.. .. .. The Meteorological Society .. 7 
AMERICAN LOCOMOTIVES IN Mr. IL. L. Bell on Reciprocity 
SWITZERLAND... .. .. «. and Protection Ea § 
LITERATURE— Simon's Gas Engine Por iat ad 
Mines and Mineral Statistics Sanitary Condition of the 
of New South Wales, 1877.. 66 Dewsbury District sD 








Wir a SUPPLEMENTAL WORKING DRAWING OF AN Express LOCOMOTIVE ON 
THE Lonpon, CHATHAM, AND Dover RatLway. 











San. 81, 1879. 


= — 


THE ENGINEER 





a 73 








a 


THE DOURO BRIDGE AT OPORTO. 


No. V. 

‘Tyrse values of the thrusts due to different loads, given 
at the end of our last article, facilitate the determination 
of the co-efficient of work in the different portions of 
the beams, for which purpose must be determined— 


(1) The value of Fand 5 for each section, from 


which by means of the value of the moment of deflection 
R can be calculated ; 5 i 

(2) The value of the moment of deflection by direct 
calculation ; ' ; ap 

(3) The value of the tangential compression in each 
section. This operation can done with sufficient 
accuracy by means of diagrams. The Figs. 3 to 6, 
page 58, give the lines for each case. 

The table (9) of strains under a load occupying half the 
arch, taking as basis the thrust 140°16 tons found above 
ought to follow here, but somewhat more accuracy and 
a somewhat different — than in the preceding 
cases are necessary. The alteration of form which the 
arch undergoes is sufficiently marked to stamp any cal- 
culation which does not take this into account as 
erroneous. It will also be demonstrated later that the 
symmetrical loading of the arch gives, at the point where 
the upper girder exerts its influence, feeble depressions, 
amounting almost to 12 mm. at the extremities of the 
large openings—between the points 8 and 9—and 5 mm. 
to the right of the haunch pier—bay No. 5. For a non- 
symmetrical load, however, the case is different. If we 
adopt the figure found above for the thrust of 140°16 tons, 
as well as the division of the loads which served in the cal- 
culation of this thrust, we shall find that on the loaded 
side, point 5 will be deflected 29°6 mm., and that the un- 
loaded side will, on the contrary, rise 23°7mm. The 
variations of the extreme points of the straight girder, 
between the points 8 and 9, are as between 27°38 mm. 
on the loaded side and 13°4 mm. on the unloaded. 
The result is a considerable difference in the load 
in consequence of the deflection of the upper girder. 
The loaded pier, instead of exerting a pressure of 
126’°8 tons on the arch, does not exert more than 111°1 
tons, while the unloaded pier, instead of not exerting any 
supplementary strain, gives one equal to 15°6 tons. The 
extreme point of support on the loaded side is only 56°9 
tons instead of 62°2, and the point of py of the un- 
loaded side in oe of zero gives aload of 5°7 tons. These 
calculations relate to the > and are entirely inde- 

ndent of the permanent load. By applying to these 

gures the coefficient of thrust which served before, we 
find as follows :— 


Tons. Tons. 
111°1 xX 0°370) 4111) 
569 « 0°592 33°68 
48°l x 0°637 30°63 Tons. 
N= 366 x 0650+ = < 23°79} = 140°36 
3°1 x 0°650 2°01 
57 x 0°592 3°37 
15°6 x 0°370 5°77 


The thrust remains much the same, but the division of 
the moments changes. 

With these new elements a complete calculation of the 
arch can be made, its alteration of form determined, and 
search made for the variations of the reactions caused b: 
the alteration. By many successive stages of this kind 
the loads given by the girder, the depression or elevation 
of the points of support, and the alteration of form of the 
arch will be brought into accord. These calculations 
would be very long and liable to error, and for all prac- 
tical purposes, the first results having been obtained, the 
remainder can be determined from the diagram, Fig. 10', 
page 58, in which the line O A represents the depression 
of point 5 under varying loads, shown by abscissz. The 
line X B represents the depressions of the upper girder 
at the same point, the reaction on the points a port 
being given in abscissz, and the variations in height of 
the point B in ordinates. The two lines cross in OC, 
corresponding to a reaction O c= 113 tons, which is 
been the load at point 5, equal to the reaction 
of the arch. Having now new data with which to operate, 
we shall see, when considering the alterations of form, 
that this load corresponds very nearly to equilibrium. It 
gives for point 5 a depression of 24°5 mm., which in its 
turn diminishes the reaction of the upper girder 13°1 tons, 
thus reducing it from 126°8 tons to 113°7 tons, and this 
latter figure is sufficiently near to 113 to be considered 


correct. The thrust on this new hypothesis is then :— 

Tons. Tons. 
113°0 x 0°370) 41°81 
580 x 0°592 34°34 

48'1 x 0°637 30°63 Tons. 

N=, 366 x 0650+ = 4923°'79+ = 140°30 
3'1 x 0°650 2°01 
46 x 0°592 2°72 
13°56 x 0°370 5°00 


The figures of the following table are calculated with 
this value of the thrust. 

In closing what relates to the coefficient of work pro- 
duced in the beams under strains which do not arise 
within the plane of the girder frame, there remains only 
to determine the effects of expansion. Supposing the 
arch to be definitely closed at the mean temperature of 
the locality whose extreme variation could not exceed 
30 deg. Cels. above or below. This variation corresponds 
to an elongation of the chord, in case of frost, of 0°000012 
x 160 x 30 = 0'0576 m., and if the temperature increase 
the chord will undergo a similar contraction. This 
elongation of the chord corresponds to a thrust equal to 


N=10000x 576 _ = 17-740 kilogs. 


32°4684 
The following table ge the moments which result 


e strains they produce in the 


from this thrust, and t 
beams. 


je 





Effects of the Wind.—It is difficult to estimate pre- 
cisely the strains to which a metal construction, com- 
posed of pieces crossing and recrossing one another in 


metres per second, but as M. Nordling’s observations led 
to the conclusion that railway carriages would be upset 
with a pressure varying between 119 and 160 kilogs. per 























































































































































































































Tabiez No. 5. 
Determination of the Strains in the Flanges under the Permanent Load alone. N = 341-336 Tons, 
; | 
a i Coefficient of work R; due to | Coefficient of work. 
g 8. | Coefficients of work Rg and R, due to the deflection. compression. Total. 
- i 
8 3% mT oy e a. | a | S 
e| a |Egaa| Sea. | 4 . | ete | Bee | BE | scctm | 3 
-| it ges | BBs 3 potions oe qi ay: Ete | gs . aps BH Extrados.| Intrados. 
~' 2 | ro whole - 
S| #8 | esse) Bs og moments’ xtrados. | Intrados. | SH | 3Fa | EB | thearch, | ge |™+Be/m+8, 
| Oo eee on eee Oss | Os™ | BB | | Oy 
| | | t . Ss k. k. 
1 3°00 1125°3 |— 1024°9 101°3 | — 0°1878 0°2389 — 0°540 0°425 526°0 0° 293296 |— 1°792 |— 2°382 |— 1°367 
2 9°00 8278°0 — 3072°0 206°0 — 0°3054 0°3618 |— 0°675 0°570 499°2 0°273948 a 1°826 |— 2°50L |— 1°256 
3 | 14°55 5268°9 — 4966°4 302°5 — 0°4447 0°5000 |— 0°677 0°605 477°0 0°264448 |— 1°805 |— 2°482 |— 1°200 
4 | 20°42 7264°0 \— 6950°0 314°6 | — 0°5771 0°6162 |— 0°544 0°509 454°8 0° 252848 \— 1°800 |— 2°344 |— 1°291 
5 | 24°20 8642°3 — 8260°3 382°0 | — 0°6723 O°7170 \— 0°568 0°532 | 421°0 0°241848 |—1°712 |— 2°310 |— 1°210 
6 | 28°30 9825°6 |— 9659°7 165°9 | — 0°7388 0°7388 |— 0°224 0°224 | 391°0 0° 236048 i 1°658 |— 1°882 |— 1°434 
7 | 32°75 11341°7  |— 11178°7 163°0 — 0°7821 0°8623 — 0°208 O'ls9 | 3876°2 0°225298 ag 1°674 |— 1°882 |— 1°485 
8 | 36°85 12710°7  |— 12587°1 123°6 — 0°7703 | 0°8798 — 0°172 0°11 364°0 0°222048 |— 1°638 |— 1°810 |— 1°487 
9 | 40°35 13709°8 \— 13772°9 |— 63°1 | 0°87 | — 0°8746 | 0°072 |—0°072 | 349°0 0°222848 — 1°563 |— 1°496 |— 1°640 
10 | 42°25 | 14310°7  (— 14421°5 ‘— 110°3 | 0°9618 —0°9023 | O°115 |— 0°122 343°0 0°228348 |— 1°503 |— 1°388 |— 1°625 
ll | 42°65 14412°0 - 14558°0 % 145°7 | — 0°9917 | + 0°9196 | 07147 |\— 0°158 | 341°3 0° 228348 re 1°495 |— 17348 |— 1°653 
TaBLE No. 6. 
Determination of the Strains in the Flanges under the Total Load. N = 280°62 Tons. 
Fe Rentiant | at muck due te 
Z s of work due to 
8/8 Coefficients of work R, and R, due to deflection. Cueto watts Me due to | coefficient of | the permanent 
a os , work, and to the 
4. rolling load. 
2 ~ Fi 1 | | ps 
3) S¥ fee dite ¢ | a , |Cocfficients of work. 33 | eos | el Po ner as : r 
s | 38 2225\ #2890 8 | 8 j Sy tion 5m Se Sm g 3 
© 3 Shou at. E Resultant 3 | Bt | 8s of whole "Sad 3 zc 3 3 
sia ges =s $3 moments.) “'> 5 |! £\_ RB, R bo 5, of the | €5 E+ E+ £ £ 
A z gS?a 2 Ste % | & Extrados. Intrados.| £8 | arch. Se ae Sea 4 & 
se aadileeg adi | Bs | ne a 
1 3°00 T47— 8418 — 67°1 0°1878 | 0°2389 | 0°357 = 0°281 393°0 | 0°293296 — 1°340 |— 0°983|— 1°621/— 3°315|— 2°988 
2 9°00 2324°3— 2525°5 — 201°2 0°3054 | 0°3618 | 0°659 |— 0°556 394°0 0°273948 — 1°439 |— O0°005|\— 1°995|— 3-°306|— 3°251 
3 | 14°55 8901°5— 4083°0— 181°5 | 0°4447 5000 } 0°409 |— 0°363 392°8 | 0°264448 -- 1°486 \— 1°077|— 1°849\— 3°559|— 3-049 
4 | 20°42 | 5644°7— 5730°2— 85°5 | 0°5771 | 0°6162 | 0°148 |— 0°139 392°6 0°252848 — 1°552 |— 1°404\— 1°697|\— 3-748|— 2-982 
5 | 24°20 | 6801°5— 6791°0 100°5 | 0°6720 | 0°7170 — 0°149 0°140 351°8 | 0°241848 |— 1°455 |— 1°604\— 1°315|— 3-914|— 2-525 
6 | 28°30 | 7851°8— 7941°6)— 89°6 | 0°7388 0°7388 | 0°12t |— 0°121 317°0 0°236048 |— 1°341 |— 1°220)\— 1°462/— 3-102) — 2-896 
7 | 32°75 | 9160°2— 9190°3,— 30°1 | 0°7821 | 0°8623 | 0°003 |— 0°003 816°5 0°225298 |— 1°406 |— 1°403\— 1°409\— 3°285|— 2°894 
8 | 36°85 10569°3 — 10340°8 228°5 | 0°7703 =0°8798 = 0°296 0° 256 314°6 =, 0°222048 |— 1°418 — 1°714|— 1°162)|— 3°524|— 2°649 
9 | 40°35 | 11751°3 — 11223°0) 528°3 | 0°8746 0°8746 | — 0°604 0°604 293°0 | 0°222848 1°314. — 1°918) - 0°710|— 3°414\— 2-350 
10 | 42°25 | 12416°9— 11856°2) 560°7 0°9618 | 0°9023 | — 0°583 0°622 282°8 | 0°228348 |— 1°2388 = 1°821\— 0°616|— 3°209| — 2°241 
ll 42°65 | 12627°5 — 11968°4) 9 659°1 | O° 9917 | 0°9196 | — 0°663 0°716 280°6 | 0°228348 — 1°225 a 1°888|— 0°509\— 3°236|— 2°162 
TABLE No. 7. 
Determination of the Strains in the Flanges under a Load occupying 80 metres in the Centre of the Arch. N = 190°00 Tons. 
| @ iin | —_ poets 
: = ; tant | of work due to 
g 3 Cocfiicients of work P, and R, due to deflection. Coefficient of work Ry due to coefficient of | the permanent 
3 a compression. work. and 
3 a. | rolling load. 
¢ l ] 
S| S83 sedis a | , (Coefficients of work.| 8 2 ate Rie . : 
s| 8 |s838| 2803 g i|————|_ 3% | Section | 8m S21 £2) 3 a 
i aS on EELS |Resultent 23 a3 of the | ‘s+ 3 3 ; 3 3 
S| g 23% 2 2525 lmoments E\ mE R, R &5, |wholeof| @5 ge} Se é 
% | 3 ES ss) BS - se % = | Extrados.| Intrados. Sa thearch.| § * Ko | Sot | a 
S m°teiavy = s sth a Rt. Es 2 
1| 3°00 | 447°7 |— 570-0 |— 122-3 | 01878 | 0-2389| 0-652 |— 0-512 | 247-4 | 0203296 |— 0-844 |— 0-192|— 1-356 
2. 9°00 | 1343°1 |\— 1710°0 |— 366°9 0°3054 | 0°3618 1°200 |— 1°014 248°0 | 0°273948 — 0°906 0°294,— 1°93 
8 | 14°55 2254°6 |— 2764°5 |— 509°9  0°4447 | 0°5000 1°140 |— 1°020 2485°S8 0°264448 — 0°942 0°198,— 1°96 
4 | 20°42 $261°9 |— 3879°S |—  617°9 | 0°5771 | 0°6162 1°069 |}— 1°001 248°8 0°252848 — 0°984 0°085|\— 1° 
5 | 24°20 | 4028°5 |— 4598°0 |— 574°5 | 0°6720 | 0°7170 0°854 |— 0°801 243°2 | 0°241848 — 1°010 |— 0°156— 1° 
6 | 28°30 | 4850°0 |\— 5377°0 |\— 527°0 | 0°7388 | 0°7388 0-714 |—O'714 236°0 | 0°236048 — 1°000 |— 0°286— 1° 
7 | 32°75 | 6086°3 | — 6222°5 |— 136°2  0°7821 | 0°8623 0°174 |— 0°158 232°0 | 6°225298 — 1°060 |— 0°886— 1° 
8 | 36°85 7414°5 |— 7001°5 413°0  0°7703 | 0°8798 |— 0°537 0°471 228°4 0°222648 |— 1°030 |— 1°567— 0° 
9 | 40°35 8554°8 \— 7666°5 888°3  0°8746 | 0°8746 |\— 1°017 1°017 206.0 0°222848 |-— 0°925 |— 1°942 0° 092 
10 42°25 9221°0 |— 8027°5 1193°5 =0°9618 | 0°9023 |— 1°240 1°324 193°0 0°228345 — 0°844 |— 2°084 0°48u\— 3°47: 5 
11 42°65 9431°0 Be 8103°5 1327°5 = 0°9917 | 0°9196 |— 1°336 1°451 189°5 0°228348 — 0°828 am 2°164 0°623/— 3°512— 1°030 
TABLE No. 8. 
Determination of the Strains in the Flanges under a Load occupying half the Bridge. N= 140°30 Tons. 
F: Resultant ae Tak 4 
P 3 : es! of work due to 
6 = Coefficient of work R, due to , 
a/ 3 | Coefficients of work R, and R, due to deflection. compression. oa of | the "a 
5 32 rolling loaa. 
Seek we f° §#«=6hL. Lt) ee P 
s on ot Sa +x | , | Coefficient of work. a5 2 = 2 ra pe 
3| 8 |\s832 sae3 a; § ay | fe) oC | ge | ge | 8 | Cg 
a S BSSw S&2on Resultant melee) iS a8 ee. e be e+ e+ & = 
3} 3 S208) zees moments. <) \>— ~s P Bs, ae | wietat €5 £ £ £ £ 
4 (‘oss ° | & |Exti " " e AS" SS ” S 
z 2353 gs 8 a & os. Ini 08. Bs Soy st | = fa | 
1 3°00 | 523°3|— 420°9 102°4 | 0°1878 | 0°2389 |— 0°542 0°428 231°S | 0°293296 |— O°781 | — 1°323— 9°353|— 3°655|— 1°720 
2 9°00 1570°0 | 1262°7 307°3 | 0°3054 | 0°3618 |— 1°008 0°850 230°8 | 0°273948 |— 0°844 |— 1°852— 0-006|— 4°353|— 1°262 
3 14°55 2635°3 |— 2041°4 593°9 | 074447 | 0°5000 |— 1°335 1°187 229°5 | 0°264448 |— 0° — 2°202 +4 0°320)— 4°684|— 0°830 
4 20°42 | 3512°8 |— 2864-9 947°9 | O°5771 0°6162 |— 1°642 1°538 227°5 | 0°252848 |— 0°8 — 2°540-+-+ 0°640|\— 4°884/— 0°651 
5 | 24°20 | 4634°5 |— 3395°3 1239°2 | 6°6720 | 0°7170 |— 1°840 1°725 190°5 | 0°241848 |— 0° — 2°628-+ 0°937\— 4°938|— 0°273 
6 28°30 §144°2 |— 3970°5 1173°7 | 0°7388 | 0°7388 |— 1°590 1°590 158°0 | 0° 236048 |— 0°66 — 2°259 0°921|\— 4°141)— 0°513 
7 | 32°75 | 5790°S |\— 4594°8 1196°0 | 0°7821 | 0°8623 |— 1°530 1°385 157°6 =| 0°225298 |— 0°7 — 2°230-+4 0°685\— 4°112|— 0°800 
8 36°85 6485°4 |— 5170°0 1315°4 | 0°7703 | O°8798 |— 1°705 1°495 156°8 0°222048 |— 0° i— 2°411 0°789|— 4°221);— 0°698 
9 40°35 6926°5 |— 5661°0 1265°5 | 0°8746 | 0°8746 |— 1°448 1°445 139°5 0°222848 |— 0°62 i— 2°074 0°839— 3°570)}— 0°701 
10 42°25 6841°8 |— [927°7 914°1 | 0°9618 | 0°9023 |— 0°950 1°013 135°4 0°228348 |-— 0°59 — 1°545-+4 0°418,— 2°933)— 1°207 
il 42°65 6316°6 |— 5983°8 332°8 | O°9917 | 0°9196 |— 0°335 0°362 140°3 0°228348 |— 0°6 — 0°950 — 0°253\— 2°298) — 1°906 
10’ | 42°25 5593°5 |— 5927°7 |— 334°2 | 0°9618 | 0°9023 0°337 |— 0°370 144°2 | 0°228348 |— 0°6: — 0°295 — 1°002— 1°683|— 2°627 
9 | 40°35 | 4845°S |— 5661°0 |— 815°2 | 0°8746 | 0°8746 0°934 |— 0°933 154°0 | 0°222848 |— 0°6 0°243 — 1°624— 1°253)— 3°264 
8’ | 36°85 | 3900°9 |— 5170-0 |-- 1269°1 | 0°77 0°8798 1°642 |} 1°440 158°5 | 0°222048 |— 0° 0°929 — 2°153— 0°891\— 3°640 
7 | 32°75 | 3381°8 |— 4594°8 |— 1713°0 | 0°7821 | 0°8623 1°551  |— 1°405 160°0 | 0°225298 |— 0- 0°841 — 2°115— 1°041|— 3°600 
6’ | 28°30 | 2712°4 |\— 3970°5 |— 1258°1 | 0°7388 | 0°7388 1°702 |— 1°702 159°8 | 0°236048 |— 0°6 1°025 — 2°379— 0°857)— 3°813 
5’ | 24°70 | 2262°3 |— 8395°3 |— 1133-0 | 0°6720 | 0°7170 1°686 |— 1°580 162°S | 0°241848 |— 0°6 1°013 — 2°253 — 1°297|— 3°463 
4’ | 20°42 1836°0 |— 2864°9 |— 1028°9 | 0°5771 | 0°6162 1°780 |-— 1°666 165°O | 0°252848 |— 0°¢€: 1°128 — 2°318 — 1°216\— 3°609 
8’ | 14°55 =: 1269°0 |— 2041°4 |— 772°4 | 0°4447 | 0°5000 1°740 |— 1°544 164°0 0°26 i— 0°62 1°120 — 2°164— 1°362/— 3°364 
2 9°00 | 756°0 — 1262°7 |\— 506°7 | 0°3054 | 0°3618 1°660 |— 1°400 162°6  0°273¥48 |— 0° 1°067 — 1°983 — 1°434/— 3°2 
od 3°00 | 252°0 é 420°9 |—  168°9 | 0°1878 | 0°2389 0°900 — 0°707 162°0 0°293296 |— 0° + 0°347— 1°260— 1°985|— 2°627 
| | | | 
TaBLE No. 9. 
ig : 
¢ | I I Coefficient of total work. 
No. of M | ioe R R Tr, Total Coefficient 
the oments of bh Li 2. 3 | Tangential | section of | of work. 
dant, y deflection. | Extrados. | Intrados. Extrados. | Intrados. eee tis ani, ss R= R,+ R,|R” =RI+4R, 
| 
| | +. 
} \) Fe | — 653°2 0°1878 0° 2889 0°283 — 0°223 | 312°1 0° 293296 — 0°041 0'242 — 0°264 
2 | 900 | — 159°6 0°3054 0°3618 0°522 — 0°441 12°6 0°273948 — 0°046 0°476 — 0°487 
3 | 14°55 — 258°1 0°4447 “5000 0°681 — 0°516 12°8 0° 264448 — 0°049 0°582 — 0°565 
4 | 20°42 — 362°2 0°5771 «=| = 0°6162 0°628 — 0°588 13°4 0° 252848 — 0°063 0°575 — 0°641 
5 24°20 — 429°3 0°6720 0°7170 0°639 — 0°598 141 0°241848 — 0°058 0°571 — 0°656 
6 28°30 — 502°0 0°7388 0°7388 0°680 — 0°680 15°1 0° 236048 — 0°064 0°616 — 0'744 
7 $2°7 — 581°0 0°7821 0°8623 0°744 — 0°674 | 16°0 0°225298 — 0°068 0°676 — 0°742 
8 36°85 — 653°7 0°7703 0°8798 0°846 — O°744 16°4 0° 222048 — 0°074 0°772 — 0°818 
9 40°35 — 715°3 0°8746 «=| «= 0°8746 0°818 — 0°818 171 0° 222848 — 0077 0°731 — 0°895 
10 42°25 — 749°5 0°9618 0°9023 0-779 — 0°831 17°6 0° 228348 — 0077 0° 702 — 0°908 
ll | 42°65 — 756°6 0°9917 | 0°9196 0°763 — 0°823 17°7 0°228348 — 0°078 0°685 — 0901 














every direction can be subjected when the form of the 
surface and its inclination to the wind are variable. The 
absolute force of the wind has been estimated at 275 





kilogs. per square metre, equal to a velocity of 37°3—47°4 


square metre, the sum of 150 kilogs. was adopted in these 
calculations as the maximum strain of this kind which 
could be produced with a train passing over it. To de- 
termine the strains produced on a structure by wind, 
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some point on which it strikes must be taken for ranted. 
We will suppose, in the case of an arch, that the total 
strain ee on each bay is concentrated in the middle 
of the vertical strut corresponding to it. As tothe upper 
girder, it affects the arch as if the strains to which it is 
subjected were concentrated in the vertical line of its 
points of support. The girder being continuous, its hori- 
zontal reactions on the — of me can be determined 
in the same way as those proceeding from the vertical 
loads. The surface offered to the wind is about 2 square 
metres per metre run. The oat offer a surface of about 
14 square metres, the point of application being obviously 
at the centre of tlvir height. For the rolling load a train 
has been taken formed of covered wagons, 3 metres above 
rail level, with a lateral surface of 2°50 square metres ; 
their centre of gravity 1:90 above R. L., and 3°40 above 
that of the girder. The strains in each bay will be found 
in the following table :— 


TasLe No. 10. 











Wind without load, p = 275k. | Wind with load, p = 150k. 
No. of j-— 3c 2 f T 
vertical. |Surface exposed Total \Surface exposed Total 
to the wind. pressure. tothe wind. | pressure. 
m. te } mn. t 
1 6°00 16 60 09 
2 16°20 4°5 16°2 2°4 
3 18°00 50 18°0 27 
14'8 
4 (rc leoo | 165 400°} 1016 15-2 
Lss-0f coy? 
168 —— { 
5 ("5-8 | o1-6 169 {Gl} 1082 | 155 
18-0 aes 
6 23°2 64 23°2 5 
7 22°7 62 22°7 34 
24°6) 47°0 
8 52 7470 12°9 } 287 > 83°7 13°3 
72) | iso 
95-9 ff g4es 
9 1790 yoe2 4 | ' oo ¢ 002 9-0 
( 24°7 ) oc. : 4 33°0) .n. 5 
10 48-3 5330 91 126-0 5 99°0 59 








‘Note.— Opposite Nos. 4 and 5 three numbers are given in the second 
and fourth columns. These numbers represent the surfaces respectively 
of that part of the arch, which corresponds with the number given 
in the first column, the pier, and the superstructure. Opposite 
figures 8, 9, and 10 are also compound numbers. The first represents the 
side area of that part of the arch, the second and third parts of the super- 
structure. In the fourth column the double numbers show the area 
exposed by the bridge (arch and superstructure), and by the train in 
different positions with relation to the bay referred to. 

The horizontal strains thus determined produce various 
effects. Their consideration is, however, simplified when 
it is remarked that their directions are parallel and 
normal to the middle plane of the are. They can then 
be resolved im the following manner. Call F one of the 
strains exerted on the part at a certain distance from the 
section M N OP under consideration, whose centre of 
gravity is in G. 





The strain F can_be ~~ by a strain F, equal to F 
and applied at G, plus Fa, calling a the distance from 
the point G to the strain F. The strain F is nothing 
more than the shearing strain produced by F. The 
moment Fa, whose plane bears some reference to the 
section M N OP, can in its turn be replaced by two other 
moments placed in two planes, the one ndicular 
and the other parallel to the section. The ormer is a 
moment of deflection acting in the plane of the neutral 
axis, the latter a of the moment on the plane 
of the section producing torsion. 

In our illustration on page 58, the figures printed in 
Figs. 7 and 8, thus, 1971, 3474, and 679, and other similar 
figures with the letter T over them, must be read as 
integers before the T and decimals succeeding it. Only 
one place of decimals is given in each case, and the 
figures represent strains in tons. In our illustration 
accompanying this impression, Fig. 12 shows the curve of 
equilibrium, and the strains upon the members of the 
arch consequent upon the departure of the strains from 
their normal directions, when the load is in different 
positions. In this figure the line marked A indicates 
the neutral axis when the arch is under no load 
whatever. B shows the deformation or deflection under 
the permanent load of the bridge itself, C the deforma- 
tion or the position of the line of pressure under the 
maximum load, and the line D that of the line of pres- 
sure when the load is on the centre of the bridge, and E 
the same line when the load occupies but one-half the 
bridge. The scale of this figure is 0°002in. per metre 
or ;}yin. Fig. 13 is a curve showing the values of x y and 
E 138 referred to on page 57 and in Tables Nos. 1, 2, 3, 
and 4. Fig. 14 relates to the deformation—tendency to— 
of the arch under load, the displacement of different 
points pane senegenies on a scale of + when the load is 
on half the bridge. Figs. 17 and 18 re for com- 
plete illustration, will be found as Figs. 3 and 2, p. 94 of 
our impression for the 9th August, 1878. Fig. 16 is a ver- 
tical section at the verticals or vertical strut No. 10, and 
Fig. 17 jis a similar section or vertical strut No. 2—see 
Diagram 2, page 58—the scale being ,4sin. each. 











TeLEGRAPHY IN SourH AFricA.—We learn that a line is being 


constructed from Durban to Hangan, about twenty miles from 
the Zulu border, and near the coast, 





BRAKE RESISTANCES. 

On Monday week Captain Galton made several ex- 
periments with the Westinghouse experimental van 
on the London, Brighton, and South Coast Railway, 
which were in many respects very remarkable. When 
we add that the quickest stop ever brought about by a 
brake was effected, and that the conditions under which 
this rapid arrest of a vehicle in motion was accom- 
plished may be easily reproduced in the every-day 
work of a railway, it will be understood that the 
experiments in question possess no little interest. 
They go far indeed to demonstrate that Mr. Westing- 
house has introduced an improvement in the con- 
struction of railway brakes which will almost double 
their value. We give below particulars of sixteen stops, 
and those who are acquainted with the results of such 
experiments as were made at Newark, for example, will 
know that the figures are unparalleled. In order that it 
may be understood how this end has been attained, it will 
be necessary to explain one or two things which Captain 
Galton has done much to render clearer than they have 
been heretofore. 

The experiments to which we refer were made between 
Brighton and Hastings on the 20th instant, and the 
figures below show the results. We desire to call 

articular attention to two runs Nos. 10 and 11. 
The speeds here are nearly the same, but in one case the 
stop was made going up an incline, and in the other 
going down it; yet the best stop of the two was made on 
the down grade. This seems at first anomalous, but the 
apparent inconsistency is easily explained away by the 
fact that the part pare by an incline so moderate as 
1 in 264 is too small to have any appreciable effect. In 
the one case it represented a force tending to keep the van 
in motion equal to ;},th of its whole weight, while in 
the other it brought a similar retarding force to bear. 
But as we shall show the retarding force of the brake 
must have equalled about one-sixth of the weight of the 
van, or forty-four times as much. In point of fact a 
small variation in the state of the rails would exert a 
much more powerful influence than even a comparatively 
steep incline. A further proof of this, if one were 
wanted, is supplied by the well-known fact that with a 
train of thirteen or fourteen carriages fitted with the 
automatic brake the distance traversed after the applica- 
tion of the brake is nearly the same whether steam is 
kept in the engine cylinders or not, the hauling power 
of the engine being quite insignificant as compared with 
the retarding force of the brake. 

1. 35 to 30 miles per hour. | 10. Slip stop. 


Down 1 in 88. | 57 miles per hour. 

2. Slip stop. 1 in 264. 

45 miles per hour. 154 seconds, 
—. 206 yards, 
96 8. . 
1" " _| 11. Slip stop. 
_= i taken. 75 1b. pres 55 wales per hin 
3. Slip stop. 80 Ib. pressure. ana ds 264. 
53 a per hour. 171 yards, 
13 seconds. |12. Slip stop. 
171 yards (? 154 yards) p< a 
4. Slip stop. Up 1 in 330. 
60 miles perhour. Up 1 in 104 secs. 
. 4 . No skid. 
122 seconds. 1 ' yards. No skid 
171 yards. 13. Slip stop. 80]b. pressure. 
5. Slip stop. 62 miles per hour. 
60 miles per hour, Down 1 in 264. 
Up 1 in 311. 176 yards. 
12} seconds. Time not recorded. 
167 yards. J 
6. 45 miles per hour. 14. = miles per aoe, 
7. 4 miles per hour. topped by signal. 
own 1 in 330. 15. Slip stop. 
Stop by driver. 54 iallon r hour. 

8. Slip stop. Sa Level. Last 30 yards down 
55 miles per hour. 75 Ib. | 1 in 176. 
re ae 18 seconds. 

vel, 
13 seconds. = 
195 yards. 19. Slip stop.* 

9. Slip stop. 57 miles per hour. 
60 miles per hour. Down 1 in 406, 
Level. 18} seconds, 

14} seconds. 223 yards. 
214 yards. 





The maximum retarding force which can be brought 
to bear on a train is determined by the statical fric- 
tion of its wheels on the rails. Frictionmay for our present 
purpose be described as of two kinds, statical and dyna- 
mical. When a body resting on another body is solicited 
to move by any force, the initial effort required to produce 
motion is greater than any subsequent effort, because 
the statical frictioh between the two bodies has to be 
overcome. If one brush be allowed to rest on another 
brush so that the bristles may interlock, we have a rough 
example of the phenomena of statical friction. If we 
draw one brush quickly over the other it will be found 
that the bristles have not time to interlock ; they will 
jump over each other ; the resistance to motion will be 
reduced, and we shall have an example of dynamical 
friction. So long as a wheel revolves at, in conventional 
terms, the same speed as the train, that portion of the 
wheel in contact with the rail table at any moment, will, 
for that moment, be at rest ; consequentiy the relations 
between a wheel thus revolving and the rail are those of 
statical friction. This truth must be carefully borne 
in mind. The coefficient of statical friction between 
wheel and rail is commonly called the coefficient of 
adhesion, and is usually taken to be about one-sixth 
of the insistent weight. It will vary of course 
with the state of the rail in a way well under- 
stood. We shall not be far from the truth if we 
assume that the maximum retarding force which can 
be brought to bear on a train is equal to one-sixth of its 
own weight. In experiment No. 8 below, the brake van 
was slipped from the engine when travelling at 55 miles 
per hour—or a fraction over 80ft. per second—in 13 
seconds and 585ft. Now the vis viva of the van would 
have sufficed to carry it into the air—could the direction 


* This number was put wrong owing to darkness. 








of its motion have been made to undergo the requisite 
change—to a height of as nearly as possible 100ft. The 
resistance to its ascent would be its own weight. If we 
suppose this resistance reduced to one-sixth, then the 
van would have ascended to a height of 6 x 100 = 600ft. 
Supposing the van to continue moving on a level rail as 
it actually did, we can apply the same train of reasoning, 
and we know that if a retarding force equal in amount 
to the weight of the van had been brought to bear on it, 
then it would have been stopped in 100ft.; if the resist- 
ance were one-sixth of the weight of the van, then it 
would have run 600ft. In the experiment we have cited 
the van actually ran 585ft. only ; from which it follows 
that the resistance must have been somewhat greater 
than that due to a coefficient of adhesion of one-sixth. 
The difference is nearly accounted for by axle friction and 
the resistance of the air. In a word, then, this stop 
appears to have been the best which it is possible to 
make without sanding the rails. We have now to show 
how this result was obtained. 

If our readers will bear in mind what has gone before 
they will understand that in order to maintain the con- 
ditions of statical friction between wheel and rail the 
wheels must be suffered to revolve from first to last at 
the same speed as the train. If they are stopped, skid- 
ding begins, and dynamical friction and with it greatly 
diminished resistance occurs. If they are suffered to 
revolve at some intermediate velocity, then we have in 
effect partial skidding, and the retarding force will be 
diminished. Now, let us transfer our attention from the 
wheel and rail to the wheel and brake blocks. It will 
be understood in a moment that, inasmuch as the coeffi- 
cient of dynamical friction is comparatively small, and 
yet that only dynamical friction can comeinto play between 
the wheel and the blocks, the force with which the 
brake and blocks are pressed together must be greater 
than the load on the wheels in a very considerable 
degree. If it is not, then the full power of the brake is 
not exerted. If the force be sufficient to bring up the 
value of dynamical friction to a point in excess of that 
of statical friction, then the wheel will cease to revolve. 
It will skid, and its retarding power will be, in a great 
measure, sacrificed. But as the train runs slower and 
slower under retarding influences, so does the difference 
between statical and dynamical friction gradually lessen, 
and thus a force acting to push the blocks against the 
tires, which might» be quite inadequate to produce skid- 
ding while the train was running at sixty miles an hour, 
will far more than suffice to cause skidding when the 
speed is diminished to thirty miles an hour. The logical 
deduction is, that the force with which the blocks are 
pressed against the wheels should be reduced as 
the speed diminishes. This Mr. Westinghouse effects 
very ingeniously, by allowing air to leak out of 
the brake cylinders, so as to diminish the pressure as 
the velocity of the train falls .off. The arrangement 
by which this is effected in the experimental van 
is shown in the engravings on the next page. A, Fig. 1,isa 
brake shoe, suspended by the hanger B from the lever C. 
Thisleveris coupled, as shown, to the tipping piece D, Fig. 2, 
placed in a small socket E, bolted to the side frame of 
the carriage, and communicating with the brake cylinder 
by the Pipe H. A strong spring is coiled round the 
spindle F of the valve G, Fig. 2. If the tangential 
strain on the brake block becomes too great, the end K, 
Fig. 1, of the lever C will either be pulled down or 
pushed up according to the direction in which the car- 
riage is running. The piece D will then be caused to 
tip or turn on either X or Y, Fig. 2; but in tipping it 
compresses the coiled spring on F, and opening the 
valve G, air is allowed to escape from the brake 
cylinder. The strain on A is thus relieved, and in this 
manner the force with which the brake blocks are pressed 
against the wheels adjusts itself automatically as the 
coefficient of dynamic friction augments with the reduc- 
tion of train speed. The arrangement is, it will be seen, 
the simplest possible; and there can be no doubt that with 
its aid the power of the automatic brake is enormously 
increased. The best result obtained without it has been, 
we believe, a stop made in 13 secs. from forty-three 
miles an hour, figures which compare very unfavourably 
with those which we publish this week. 

Those who have followed us thus far are in a posi 
tion to understand the diagrams which we annex, and 
which are copied from some of those obtained on Mon- 
day week. Line 1 shows the tangential strain on the 
brake block in pounds ; multiplied by 60 it gives the 
total strain on the four blocks. Line 2 shows the pres- 
sure in the brake cylinder in pounds ; multiplied by 240 
it gives the total pressure on the four brake blocks. 
Line 3 gives the force tending to tip the van ; in other 
words, it gives the increased load on the leading wheels 
by the following formula :—Let the amount shown by 
the line 3 be called x Then (67}— 2) 120 + 
10,400 gives the load on the front wheels in pounds. 
It will be seen from these diagrams that while the pres- 
sure on the brake cylinder fell continuously, the tangen- 
tial strain on the blocks scarcely varied at all. In fact, 
the augmentation in the value of the coefficient of dyna- 
mnical friction is apparently measured by the reduction in 
the value of the line above the base. Line 4 is a time 
line, and must not be confounded with a distance line, 
which would be curved in the opposite direction. In 
fact, if this line be turned upside down and end for 
end, it will closely resemble a curve of distance. It will 
be noticed that in diagram No 4 the line of tangential 
strains—No. 1—rises towards the end; and in another 
case—diagram 11—skidding actually took place. This 
resulted from want of adjustment in the reducing valves, 
which did not discharge air quickly enough. As they 
were being tried for almost the first time, this want of 
adjustment was not remarkable. The numbers on the 
diagrams coincide with those in the tabular statement 

iven below, and it is hardly necessary to add that what 
ee been done with a single vehicle can be done with a 
whole train. 

It will be observed that we have made no reference 
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to the vis viva of the wheels. The precise part played by | 
this element is one open to discussion ; but we deem it | 


unnecessary to discuss it at present. We have kept as 
closely as possible to a statement of facts. Our readers 
can, if they think proper, draw many deductions from 
these facts. It is a high compliment to Mr. Westing- 
house’s scientific acumen that he foresaw almost exactly 
the results which would ensue from the introduction of 
the reducing valve, and that this valve answered so well, 
although its properties had all to be ascertained by rea- 
soning and calculation, very meagre data being available 
concerning the proportions which it should receive. 

It will hardly escape notice that the diagrams above 
apparently prove that friction varies with the velocity, 
instead of being constant at all velocities—above those 
which are very minute—as is usually stated in mechani- 
cal text-books. 








WILES’ LOCK NUT. 


HerewtrH is illustrated what is perhaps the simplest 
possible form of lock nut, the nut being cut rather more than 
half through, like the nut illustrated in our columns some 
time since, but which was provided with a set screw in the 
upper by which the 
latter was set off from the 
lower part and the nut thus 
locked. This, however, is 
found unn , and large 
quantities of the nuts as now 
illustrated are in use on the 
Indian railways. They are 


cut as shown, and the we 

part is then pressed down on to the lower part, as 
seen in Fig. 2. When put upon the fish-plate or other 
bolt, the screw, without damage, presses the top part out, 
and the nut screws on with sufficient spring friction to hold it 
securely. The nuts are largely used for all purposes where 
the effect of vibration has to be contended with by the 
makers, J. F, Wiles and Co., Finch-lane; London. 
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RICHARDSON’S IMPROVED INDICATOR. 
THE accompanying engraving illustrates an improvement 
in the Richards indicator, made by Mr. Richardson, works 
manager to Messrs. Elliott Brothers, Strand. The engraving 
almost explains itself. In order to reduce the momentum of 





the moving , Mr. Richardson does away with the 
ordinary el motion, and substitutes a slotted guide 
of stout brass, through which the pencil works as shown. 
The pin through which the copper pencil point $ carries 
/a small steel roller, which is just a nice fit in the slotted 
| guide, in which it works almost without sensible friction. We 
| are disposed to regard this as a valuable improvement, reduc- 
ing as it will the size of the instrument, and diminishing the 


weight of the levers to be put in motion by about one-half. 
Mr. Richardson has recently introduced another and still 
more important improvement in the indicator, of which we 
shall have more to say. 








Tue Lonpon Encrnerrs.—The general council of the Amalga- 
mated Society of Engineers held a hastily summoned meeting on 
Wednesday evening at their offices in London, to consider the 
terms of a notice to the following effect, that was that morning 
posted in the workshops of most of the leading engineers in the 

| neighbourhood of the metropolis :—‘‘ Notice.—In consequence of 
the reduction of wages in the engineering trades which have 
taken place in other competing centres of industry, notice 
is hereby given, that the following reductions in rates will 
| be made at these works from and after Friday, February 


14th, 1879, say on weekly ratings:—From twenty-four to 
twenty-eight shillings per week, one shilling and sixpence 
reduction; from twenty-nine to thirty-two shillings per 


week, two shillings reduction; from thirty-three to thirty- 
six shillings per week, two shillings and sixpence reduction ; from 
thirty-seven to forty-two shillings per week, three shillings 
reduction. Any reductions that have been made in anticipation 
of this notice will be taken into consideration in the adjustment 
of the new rating. Piecework contracts at present in progress 
will be completed at present rates. —London, 29th January, 1879.” 
| This matter was fully discussed by the Council, but no decision 
| was arrived at, and the meeting was adjourned. The decision of 
| the masters has come very suddenly upon the men, as nothing 
| whatever of the ultimate intentions of the employers had been 
| allowed to leak out, although, of course, it has been understood that 
some action of the kind was in contemplation. The reduction is 
| thought a heavy one, and the probability seems that some compro- 
mise will be asked for, as the working engineers have been for some 
time perfectly aware that they would called upon to make 
some sacrifice, and were apparently willing to meet the masters 
ina iliat . At the ting of the ters when 
| the decision was arrived at, a statement was put forward showing 
| that reductions had already taken place in Leeds, Manchester, 
Bolton, Sheffield, Oldham, Salford, Newton-le- Willows, Bury, 
Rochdale, Ashton, Hyde, Stalybridge, Dukinfield, Rochester, 
Bristol, Bath, and other places 3 and that notices had been given, 
or were under consideration, at Liverpool, Hull, and Middles- 
brough. The employers therefore considered that a com- 
mensurate reduction of wages must take place in the London 
' district to protect them from the competition in the country. 
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PLUNGER PUMPS AT THE SOUTH DURHAM COLLIERY. 
MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 


Fia.2 





VERTICAL ISECTION 
THROUGH 
PUMP BARREL 
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WE illustrate above a large set of pumps erected 1 
Messrs. Hathorn, Davey, and Co., of Leeds, at the Sout 
Durham Colliery. It is interesting and important, as it pro- 
bably forms the most powerful set of pumps to be found in 
England, and differs very widely from the ordinary pumps 
used in mining opertions. : 

The pit in which the pumps are fixed is 700ft. deep. It is 
15ft. in diameter, and is used both for winding and pumping. 
The winding gear was in the pit before the pumps were put 
down, and there only existed a space of 4ft. 6in. at the back 
of the brattice for the reception of the pumpwork. It was 
found necessary, if the ordinary system were adopted, to put 
down pumps at least 28in. in diameter, but it would have 
been impossible to have put pumps of such a size into the 
space. Tt therefore became necessary to depart from the old 
system in getting the water out of the pit. 

The plan adopted is shown in its general arrangement in 
Fig. 1. The engine, which is of the compound differential 
type, is made to actuate a pair of quadrants, one on either 
side of the pit, and provided with spear rods in the usual way. 
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The spears, however, instead of actuating two 28in. pumps, 
one at the bottom and the other half way up—the usual 
me ry Ae made to actuate two 20in. plunger pumps 
omer side by side at the bottom of the pit and employed in 
orcing the water direct to the surface in one lift. Thus there 
are two 20in. plunger pumps pumping against 700ft. head 
instead of two 28in. plunger pumps each lifting 350ft. high. 
The rising main, which is 18in. in diameter, is fixed between 
the two lines of spears, each 700ft. long, and as one plunger 
goes up whilst the other goes down the water is delivered to 
the surface both on the forward and backward strokes of the 
engine. 

he dimensions of the engine and pumps are :—Steam 
cylinders, 45in. and 72in. diameter, with a length of stroke of 
10ft.; pump plungers, 20in. diameter and 10ft. stroke; diame- 
ter of rising column, 18in. The engine is equal in power to a 
114in. Cornish engine, and is, we believe, the most powerful 
= ing engine in England. The pumps were designed by 
Mr. Henry Davey, M.I.C.E., but the arrangement was first 
proposed to him by Mr. Charles Markham, M.I.C.E. 








ERSKINE’S SMOKELESS FURNACE. 


HEREWITH we illustrate a 





new arrangement of furnace in- 
troduced by Messrs. Sutcliffe 
Brothers, Birkenhead, the ob- , 
ject of which is to heat that 
portion of the air for combus- 
tion which is admitted above 
the fire, before it enters the 
furnace. It is very well un- 
derstood that most of the gain 


a 
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+ SIDE SECTICNAL VIEW OF FURNACE 





which should attend the con- 
sumption of smoke is, in most 
furnaces designed to effect that 
object, lost by the admission 
of cold air above the fire. 
In Erskine’s furnace this is 
obviated, it is claimed, by 
causing that airto enter the box 
near the bridge, from whence 
it passes through’tubes imme- 
diately under the fire-bars and 
becomes more or less heated. 
From these tubes it escapes 
into the hollow dead plate, and 
thence through a grate into 
the furnace. We understand 
that the furnaces thus ae have secured the consumption 
of smoke even with very inferior coal, and that considerable 
economy is effected. Our views on the value of heated air 
for combustion have been so recently placed before our readers 
—see Tux Encinerr, Nov. 16th, 1877, p. 345—that we need 
not here refer to the subject, It may be mentioned, however, 


fIRE BABS RESTING UPON PIPES 


PLAN OF FURNACE 


SARS REMOVED SHOWING HEATING PIPES 


that the use of heated air in the furnace avoids some of the 
destructive effects.of great difference of temperature in dif 
ferent parts of the furnace which attend the ission of cold 
air above the fire. But it must not be forgotten that the 
cold air is still in contact with all the flue surface below the 


| bars as usual, 


The range of temperature through which the air is heated 
by passing through thesetubes is of course not great, being only 
120 degrees ; but the heating costs nothing. Many trials have 
been made with heating apparatus for heating the whole of 
the air used for combustion, but this has usually failed owing 
to the great velocity with which it is necessary to drive 
the expanded air into the furnace in order to obtain a 
sufficiency of oxygen in a given time. Mr. Erskine’s —- 
ment of furnace will, however, be freer from this difficulty 
than its predecessors, inasmuch as it only attempts to heat 
that part of the air usually admitted at the furnace door. It 
is of course impossible to prevent the admission of cold air 
when firing. 








PERCUSSION FUZE WITH DELAY ACTION 
FOR BATTERING SHELLS. 
WE remarked in the columns of THe EnGingEr for Decem- 
ber 20th, 1878, that, in order to attach the gas-check to the base 
of ‘‘ battering shells” for the muzzle-loading rifled 64-pounder 
gun, a new special concussion fuze would be employed instead 
of the ordinary metal screw-plug. This special fuze has now 
been introduced into the service for Royal Artillery siege pur- 
ses, and we propose giving a brief description of its pecu- 
iarities and application. 


SECTION OF FUZE 
FULL SIZE 
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It has always been a matter of considerable difficulty to 
adapt a really effectual percussion fuze to a battering or 
Pallisershell. The object demiavantcn is to fire the burst- 
ing charge of gunpowder contained within the shell at a specific 
moment, pon thus, by the dispersion of the fragments of 
metal, to increase the shattering properties of the projectile. 
It need hardly be said that, when eturing shell is employed 
against iron-plated structures, no fuze is of the slightest 
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practical utility. The tremendous impact of the blow de- 
livered by the shell ignites the powder charge within it, 
without the intervention of any fuze being required. But, even 
when the object to be destroyed has been sufficiently soft to 
render the use of a concussion fuze advantageous, it has been 
invariably found that the ordinary fuze either acted too 
qualy or not at all. Now, the 64-pounder is specially 

esigned as a heavy siege to be utilised for the purpose 
of destroying an enemy’s forts or masonry, possibly even to 
level redoubts or earthworks. It is necessary, therefore, that 
its shell should have an poy | ent within it which will 
act upon a comparatively slight shock being given to the pro- 
jectile, and yet one which will admit of the shell burying 





itself well within the object aimed at before the explosion 
takes place, Hence the advisability of a “delay action” 
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being employed, with a sufficiently sensitive fuze to act even 
upon graze only. 

The new percussion fuze combines both of these qualities. 
It is so designed as to afford, after detonation has taken place, 
a sufficient interval of time to elapse for the battering shell 
to effectually penetrate the object aimed at before the actual 
ignition of the bursting charge of gunpowder contained within 
it. Yet the detonating principle is of so sensitive a nature 
that the slightest graze during the flight of the projectile will 
set it in action and fire the fuze. 

It is constructed as shown in the conenpenying Guang, 
which exhibits a section and plan of the fuze—full size. It 
consists of a metal body with a left-handed screw turned upon 
it to screw into an orifice in the base of the shell. The thread 
is left-handed in order to counteract the effect of rotation 
upon it during the flight of the projectile, as otherwise the 
tendency would be to unscrew and loosen the gas-check, 
causing the latter possibly to become detached from the shell. 
The fuze is, of course, the only means of connection between 
shell and gas-check. At the one extremity of the body is an 
hexagonal head which secures the gas-check firmly, the fuze 
thus being able to take the place of the ordinary screw-plug 
before alluded to. 

The principle of the action of the fuze on being fired is 
similar to that of an ordinary percussion fuze. A steel disc 
—— with holes, and having a steel anvil or pin pointed 

ckwards towards the detonator, shuts in the chamber con- 
taining the percussive arrangement of “ pellet,” 
‘suspending wire,” and ‘‘detonator.” The pellet, which is 
a cylinder of soft metal, having at its extremity the detonator 
or percussive composition inclosed in a small hollow, and the 
guard also of soft metal, which is a sort of collar fitting over 
the pellet, would telescope one another it not kept at their 
respective distances by the suspending wire of copper shown 
in the drawing, which passes right through the guard and the 
thin end of the pellet. But, upon the shock of discharge of 
the projectile from the gun, the suspending wire is sheared | 
and the guard immediately sets beck upon the pellet, the | 
little ring of metal shown at C D being forced into the cylin- 
drical channel at E F; the guard and pellet thus forming a 
loose or independent mass of metal within the fuze during the 
flight of the projectile. When the latter, however, strikes 
or grazes the resulting impact causes this independent cylin- 
der of metal to spring forward, and the detonating composi- 
tion striking upon the steel anvil causes a fiash to dart 
through the steel disc into the air space, igniting first the 
quick match, then the mealed powder, and then the fuze 
composition beyond. This last composition, burning some 
five or six seconds before it communicates with the fine grain 
powder, and subsequently with the bursting charge contained 
in the body of the sheil—constitutes the ‘‘delay action” 
alluded to, and allows sufiicient time for the shell to bury 
itself in the object aimed at before the explosion takes place. 
Thus the crater formed in an earthwork or penetrable redoubt 
of any description is likely to be of far more serious dimen- 
sions than if the shell exploded immediately on striking, and 
the consequent damage to an enemy’s position unquestionably 

eater. 

We have endeavoured to set forth in a few words the valu- 
able attributes of the new fuze as applied to battering shells. 
At the same time we cannot avoid the impression that an 
instrument of this nature might be advantageously employed 
with field guns as well as siege guns. Too often the effects of 
a capital shot are altogether marred by an unlucky graze 
which fires the ordinary percussion fuze and explodes the 
shell long before it comes near the object to be destroyed, and 
it is said seriously by many artillerists that the use of a time- 
fuze in the field at all is of very questionable advantage. The 
Prussians ridicule the notion of a gunner stopping in the heat 
of battle to calmly measure and bore a time-fuze! In the 
event, therefore, of the time-fuze being discarded, it would 
be necessary to employ a percussion fuze which would embrace 
all the valuable qualities that we have hinted at. 








MECHANICAL RESEARCH. 


Tue following circular has been issued by the Council of the 
Institution of Mechanical Engineers :— 

It is proposed, ‘‘ That a Research Committee, consisting of five 
Members of Council, be appointed by the Council annually, and 
that a sum be voted at each Annual General Meeting to be ex- 
pended by the Committee. 

“ That the first duty of this Committee, when appointed, be 
to prepare a list of subjects on which further research is desirable, 
and present it to the Council, recommending certain subjects to 
be first investigated. 

“* That the Research Committee shall then appoint a Sub-Com- 
mittee for each of the selected subjects, and invite gentlemen 
(not necessarily Members of the Institution), to give assistance to 
such Sub-Committees. 

“That the use of the officers, offices, stationery, &c., of the 
Institution shall be at the disposal of the Research Committee 
and Sub-Committees, but that if any additional clerical assistance 
is found to be necessary, such assistance is to be charged to the 
Research Fund. 

“* That it be an instruction to each Sub-Committee that its first 
duty is to collect and collate all the records of experiments and 
other information already existing on the subject ; then to deter- 
mine what further experiments, if any, are needed, and ascertain 
their probable cost; and to present a report to the Research 
Committee, embodying a summary of the information so ob- 
tained, a description of the experiments proposed to be made, and 
an application for the requisite funds. 

‘* The expenses incurred in preparing these reports to be pro- 
vided by a vote of the Council. 

‘* That upon the approval of any report of a Sub-Committee by 
the Research Committee, they shall then make an application to 
the Council for such sum as they may see fit to recommend for 
the use of the Sub-Committee in carrying out their investiga- 
tions. 

“* These reports to be printed, subject to revision, and circu- 
lated among the Members, with a view to elicit further informa- 
tion. 

“That the Research Committee shall present from time to 
time to the Council a report, giving a summary of the progress 
pane bd each Sub-Committee, and a full account of the sums ex- 

nded. 

“* That when any inquiry has been completed, the results ob- 
tained and the preliminary reports shall combined together 
into a final report by the Sub-Committee, which shall be pre- 
sented by the Research Committee to the Council, who may then 
print and circulate it among the members, or, after a final 
revision, publish it in the ‘ Proceedings.’ 

“That as the subjects first selected become exhausted, the 
Research Committee to recommend others to the Council to be 
proceeded with. 

‘“‘ That in all cases where the Council think it desirable, the 
subject when completed shall also be treated in a paper, ta he 
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read and discussed at 9 general meeting,” 


EXPRESS ENGINES, LONDON, CHATHAM, AND 
DOVER RAILWAY.* 
(Specification.—Continued from page 67.) 

Frames, Inside.—Inside frames and front buffer plate to be of 
Yorkshire iron, frame plate quality, made by Taylor Brothers, 
Cammell and Co., Brown and Co., Parkgate Iron Company, or 
other approved makers. Each frame plate must be in one length— 
without weld—and it must have the brand of the manufacturer 
legibly stamped on its outer side. The plates are to be planed 

over on the inner side, and the outer side must be finished with 
a good smooth surface. All holes to be marked from one 
template, and drilled and rhymed out to the exact size given. 
The frames to be set in and thoroughly well stayed together by 
the buffer plate, and with plates and angle irons at the leading 
end in the manner shown on drawings, the front foot-plate to be 
thinned at the edges as shown. <A plate is to be placed hori- 
zontally under the cylinders to carry the bogie pin, and must 
firmly bolted to angle irons on the frames. A transverse stay 
arranged to carry the back ends of motion bars and the inter- 
mediate spindle guides, and a vertical stay in front of the fire- 
box casing must be pl in the positions shown. Over the 
trailing axle a horizontal flanged stay is to be securely bolted to 
the frames, and at the hind end of frames a cast iron foot-plate 
arranged for the tender couplings, is to be placed. All these stay 
plates and angle irons to be of BB Staffordshire iron. The 
casting and the transverse stays must be securely fastened to the 
frames by turned bolts. _The rubbing pieces for tender buffers to 
be well case-hardened. When finished the frames must be per- 
fectly true and square in all directions. The foot-plate to be of 
BB Staffordshire iron, and the rivets to be countersunk on the 
top. Guard bars of the form shown are to be securely bolted to 
the frames and buffer plates. 


Dimensions. 


= 
= 





Thickness of frames, finished ja 0 17 
Depth over leading bogie wheels .. .. .. 1 2 
+» between cylinders and driving horns.. .. 1 6 
» between driving and trailing wheels, open lll 
Greatest depth of plates .. .. 2. .2 se e+ os 2 113 
Distance from centre of bogie to front end of frame.. 5 0 
ae a to centre of driving axle .. 9 10 
” 20 driving axle to centre of training axle S 4 
= > trailing axle to hind end of frame 40 
Extreme length of plates .. 2. 2. «2 oo «2 os « @ 2 
Distance from centre of driving axle to front of fire-box 
ee DR rr ee, FC 
Distance between frames at leading end toe See: wt 
” » from cylinders to trailingend .. 4 0 
Height of top of frame from rail Ste. eee ek 
Depth of buffer-plate .. .. .. 1 4 
Length - os =e 7 6 
Thickness ( 
( 


ees an DOPOD... Vine ae ck sa ae te. ot es 
Extreme width of foot-plate .. .. .. .. 6 «2 . J 
Outside.—To be of BB Staffordshire angle iron—the step 
plates to be rivetted on—and to be stayed to the inside frames 
as shown on drawings. All the rivets to be countersunk out- 
side. Section of angle iron for frames Gin. by 2}in. by }in. 
Buffers and Draw Gear.—Buffers to have wrought iron cases 
and plungers, with india-rubber springs, No. 2, of George Spencer 
and Co.’s make, and to be in all respects similar to drawings 
supplied. Draw-bar to be of best chain cable iron, to be arranged 
to radiate, and to be fitted with shackle and coupling chain and 
screw coupling, and to have an india-rubber spring, No. 6, to 
drawing, of George Spencer and Co.’s make. 


1 


Dimensions. 
ft. in. 
Height of centre line of buffers from rail 8 5 
Distance of centres of buffers apart.. .. 5 8 
Diameter of draw-bar .. .. .. 02 


Cylinders.—To be made of the best close-grained, hard, and 
strong cold-blast cast iron, twice cast, as hard as can be worked, 
and perfectly free from honeycomb or other defects. They must 
be bored out perfectly true, the ends being bell-mouthed. The 
cylinders are to be made with loose covers at each end, the back 
cover having provision for carrying the front ends of slide bars. 
All joints ~ 4 faces to be machined and scraped to a true surface, 
so that a perfect joint can be obtained. The cylinders to be set 
as shown on drawings, and to be attached to the frames by flanges 
—the holes in which and in the frames are to be rosebitted—and 
secured by turned bolts a driving fit. The front flanges and covers 
are to project through the frames as shown on drawings. To be 

rovided with waste-water cocks and gear worked from the right- 
hand side of foot-plate. The top of cylinders to be covered with 
thin fire-brick or cement; the bottom flanges to be planed _per- 
fectly true, so that the bogie pin-plate may beartruly againstthem. 
Dimensions. 
ft. in. 
Diameter .. 
Stroke .. Pak See 
Distance of centres... -. .. .. 
- valve spindle centres 
Thickness of metal.. .. .. .«. 
Length of ports pi = 
Width of steam ports .. .. .. «1 «se os 
e exhaust ports ee a ee 
Thickness of bridges ee ee 
Length of workingface .. .. .. co 20 se ae os 
Distance from centre of driving axle to centre of exhaust 
Incline of cylinders — lin 25 .. 

Pistons.—To be of tough cast iron, made from cylinder metal, 
and to be sound and free from all defects. To be accurately 
fitted to cones on ends of piston rods, and fixed with nuts as 
shown on drawings. Piston heads to be turned yin. smaller than 
bore of cylinder. Packing rings to be of cast iron, turned only 
on the outside and on edges, and made }in. larger in diameter 
than cylinder bore, and then cut and sprung into their places. 
When finished the whole must be an easy but accurate fit in the 
cylinder, so that the piston and rod can be moved backwards and 
forwards by hand, 


ecococoonc 
we s 
~ 


Dimensions, ft. in. 
Widthof pleton .. .. 2. os ae je wa el ® 
rings, two in each piston .. . « O 


Thickness of rings .. ye Hex ob) \Sei\ be. os -.24, S00 0 0} 
Piston Rod.—To be of the best mild cast steel, manufactured 
by Taylor Brothers, Vickers, Sons, and Co., Cammell and Co., 
or other approved makers, with cone and nut for fixing to piston; 
the cone at crosshead end to be enlarged, as shown on drawings. 


Dimensions, ft. in. 

Diameter of rod .. .. «2 +s se oe 0 a 
Length between cones.. .. és: oe ae 2st ee 
Taper of cone in crosshead... «. linl6 .. —— 
ia oo "ae . lms. — 
No. of threads per inch piston end .. oe 6.—— 


Cross‘eads and Gudgeon Pins.—To be of best Yorkshire iron, 
and to be finished bright ; the gudgeon pins to be keyed in the 
crossheads and well case-hardened. 

Slide Bars and Slide Blocks.—Slide bars to be of cast steel from 
the same makers as piston rods, and to be provided with brass oil 
syphons to drawings. ‘The slide blocks to be of cylinder metal, 
sound and free from all defects. 


Dimensions. ft. in. 
Width of slide bars.. .. .. .. «1 « ee 
Thickness ” ° » : 2 
Lei es aa > 
= rere as cs on 2d ss “ss os ak et Ow 
Distance between slide bars vertically .. .. .. .. «. O af 
i" - . horizontally sls wo @ «i 





¢ Wo should have stated in our last impression that six engines have 
heen built te this specification by Messrs, Neilson and Co,, Glasgow, 





Connecting Rods.—To be of best Yorkshire iron, fo: solid in 
one length. ‘The brasses to be of gun metal, those for the bi 
ends to be lined with white metal. The cottars to be of steel, onl 
the bolts of the best Lowmoor iron forged from the solid, the 
heads must on no account be welded on. 


Dimensions. 
ft. in. 
Dita enti... nck oe « 510 
Diameter of big end bearings .. .. .. «.. «2 «2 + 0 7 
- small end bearings... .. .. 0 3 


Slide Valves and Valve Spindles.—The valves to be of gun-metal, 
with 4in. holes drilled in the face. The spindle frames and inter- 
mediate spindles to be of Lest Yorkshire iron, of the form shown 
on drawings, the latter to be well case-hardened. 

The intermediate spindle guides to be of cast iron, bushed from 
either end with gun-metal bushes, and to have oil boxes cast on 
as shown. 

Dimensions, 


Ramen CORNO w. cs 40. asthe ben as enh taee 
NO ee er er 5 
Centre line of valve above centre line of cylinder... .. 0 1 
Diameter of valve spindle .. .. .. «. «+ oc oe oc O 1 
intermediate spindl a ae : 
a = GUE as. 22 Gs ee Oe 
Valve Motion.—The valve motion to be made from the best 
scrap iron, and the working and rubbing surfaces to be thoroughly 
case-hardened, and provided with oil syphons and grooves, and 
finished in the best manner. Expansion link to be supported at 
the top from the forward excentric rod pin, the reversing shaft 
being below the motion and behind the link. The motion pins to 
be of best i:on, thoroughly case-hardened and accurately fitted. 
Excentric sheaves to be in two pieces, the smaller piece being of 
best scrap iron, and the larger piece of cylinder metal. Excentric 
straps to be of wrought iron, solid with the rod, and to be fitted 
with white metal liners. 


Length of 


Dimensions, 
ft. in. 
~~ so 


Length of expansion link between centres .. 4 
pes excentric rods ey 4 8 
% lifting links .. a ey See 1 10 

ee a eee ee 
i. SETS CRORES oo ica ves 0s te es ee 

Throw a ce ae a 


Reversing Gear.—Reversing to be performed by means of a 
screw arrangement, firmly supported on the right-hand side of 
foot-plate. 

Coupling Rods.—To be of Bessemer steel of approved make with 
solid ends and syphons, and to be fitted with phosphor-bronze 
bushes. Each at to be forged solid in one length, and finished 
bright. 

Dimensions, 
ft. in, 
Distance of centres tah we be: ‘ee 8 4 
Section of rod a 4}in. by 1fin. -— 

Coupling Rod Pins.—Yo be of wrought iron case-hardened, 
accurately turned to gauge, and to be exact duplicates; to be 
turned to a taper of lin 50 and forced into the hea by hydraulic 
pressure, the inner end to be afterwards rivetted over; the out- 
side end of pin to be fitted with a washer and taper pin, as shown 
on drawings, 


Dimensions. 
ft. in. 
Diameter of pin .. 0 4 
Length of bearing 04 


(To be continued.) 








ENGINES OF THE 8.8. LORD OF THE ISLES. 

Fvrruer illustration of the engines of the 8.8. Lord of the 
Isles is given in our engraving on page 82. In our next 
impression other illustrations, accompanied by full particulars 
ofall, willbe given, The engraving printed herewith shows a 
section between the engines and through the condenser, The 
air pumps is given partly in section, and the condenser tubes, 
though not shown in full, are indicated as filling the whole 
space encircled by single rows, 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL, 
January 28th and 29th. 
“Re Hvuaues’s Patent. 

TuHIs was an application on the part of Mr. John Hughes, 
formerly of Millwall, and now of 23, Great Winchester-street, 
City, for an extension of letters patent granted to him on the Ist 
of February, 1865, and expiring on Friday, the 31st inst., in 
respect of an invention of certain alleged improvements in the 
construction of armour-plating. 

Mr. Aston, Q.C., and Mr. Macrory, vere counsel for the 
petitioner; Mr. Gorst, Q.C., and Mr. MACKENZIE, watched the 
case for the Crown. 

The invention consisted in the mode of arranging and securing 
armour-plates, of which the well-known Millwall shield was an 
illustration. This shield, it will be remembered, was thorough] 
tested in 1868, and it was illustrated in THE EnoGrtneer of 24th 
July, 1868. The great feature in the construction was the 
arrangement of hollow stringers, by which the resisting plates 
were supported. Mr. Hughes alleged in his petition that ke 
was one of the first to advocate the use of iron in fortification, 
and he had directed his attention to the subject since 1844. He 
had not received official encouragement in this country, and not 
finding his invention remunerative here, he placed it before 
foreign Governments, and it had been employed in the strengthen- 
ing of the fortifications of Cronstadt and Antwerp. Mr. 
Hughes now applied for an extension of his patent, on the 
score of its utility and of its being hitherto devoid of adequate 
profit to him. 

The application was not seriously contested by the counsel for 
the Crown, who left the matter in the hands of their Lordships. 
For the petitioner, General Sir John Henry Lefroy, late Governor 
of Bermuda; ‘Mr. Mare, the shipbuilder ; General Sir John St. 
George, and Admiral Sir R. Spencer Robinson were called, and 
spoke in high terms of the merit of the invention. 

eir Lorpsures (Sir BARNES Peacock, Sir MontacueE Situ, 
and Sir Ropert CoLurer), in the end, resolved to recommend an 
extension of the patent for seven years. 








Kine’s Cottece Encinerertne Socrery.—At the meeting of 
the society on the 24th inst., Mr. A. L. Alliman read a paper on 
“Torpedoes and Torpedo-launches.” ‘The paper was an addition 
to one read by the author in 1877. After giving a short history 
of the development of torpedoes, he descri those used during 
the last Russo-Turkish war, and also the Lay — mention- 
ing the adoption of this torpedo by the Russian Government to 
replace the Whitehead ag =" Mr. Alliman then described 
the torpedo-launches built by Messrs. A. Yarrow and Co. and 
Messrs. J. I. Thornycroft and Co., and said that, although at 
one time Messrs. Thornycroft’s boats had been_ the swiftest, 
Messrs. Yarrow had now sur them in speed. This state- 
ment the author illustrated by comparing some of the boats 
built by these two firms, 
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RAILWAY MATTERS. 

Tue Trefeirig and Castilla Valley Railway has complied with 
Standing Orders. ‘This new line will open out a fresh coal-field 
of 4000 to 5000 acres. 

‘THE most important European railroad now under construction 
is called the Portuguese Beira Alta Railway, 125 miles long, 
across a rich and populous district, and forming a long wanted 
link between Lisbon and Paris. 

Tr is proposed to construct a railway from Damietta across the 
marsh known as Lake Menzaleh, a distance of about twenty-five 
miles, to Port Said, where there is waste ground enough to make 
a commodious port in addition to the small one already in exist- 
ence. 

Ir is reported that the Union and Central Pacific Railroad 
companies are preparing to consolidate, and that the next move- 
ment of these companies will be to secure by purchase or lease 
the Pacific Mail Steamship line, thus making the whole Pacific 
coast transportation business a huge monopoly. 


ANOTHER train got loose on the South Wales Railway on the 
24th inst. A coal train of forty-five wagons overpowered the 
engine a few miles from Cardiff, and overran the station at the 
rate of forty miles an hour. At Adamson further progress was 
stopped, the wagons smashing and the coal being precamented 
over a bridge into the street. One man had both his legs broken. 

Tris stated that the Midland Railway Company are arranging 
to provide their goods and mineral wagons with continuous brake 
nower. Hitherto, although something has been done in this way 
Kr passengers, nothing has been attempted for the safety of the 
railway servants engaged in running the enormous traffic in goods. 
As our readers will have learned from this column, continuous 
brakes have been adopted with success in America. 

Ir is stated that the national engineer, Dr. Stephen Dumesnil, 
temporary manager of the railway to Tucuman, om sent in his 
resignation of that post, giving as a reason for it that he cannot 
get funds for the necessary repairs of the railway. If this state- 
ment be correct it behoves the Argentine Government to give it 
immediate attention. A million and a-half of money has been 
expended on the railway, which is entirely national property, 
and it is the great leading communication with the upper pro- 
vinces of which the city of Tucuman forms the nucleus. 


A FRENCH engineer, named Duponchel, has made a report on 
the projected railway across the Desert of Sahara, from Algiers 
to Timbuctoo, a distance of 2500 kilos. We called attention to 
this more than a year ago, but it does not seem that the principal 
difficulty, the want of water, which is not to be procured in that 
region, has been overcome. M. Duponchel calculates that for 
three trains daily the amount of water uired would be 
4000 cubic metres, and that the engineering-science of the day 
is quite sufficient to supply even a much greater quafitity at the 
requisite points. But what as to cost? 

‘THE survey for the Russian railway in the Caucasus, between 
Vladikavkaz and Tiflis has been completed, and the plans are 
s.ated to have received the assent of General Possiet. The line 
wil. b< 183 versts long, with a good many tunnels, and will cost 
22,000,000 roubles, or about 120,000 roubles a verst, £15,000 a 
mile. ‘The Caucasian range will be crossed at Kobi by a tunnel 
six versts long, 512ft. below the existing post road. It is not 
expected that the ‘Tiflis-Erivan line will be commenced until the 
Vladikavkaz railway has been completed, but the line from Baku 
to Tiflis, connecting the Caspian with the Black Sea, is being 
very energetically pushed forward. 

At the last meeting of the South-Eastern Railway Company 
the chairman said that the construction of a new port and harbour 
at Boulogne had engaged the attention of the board. The neces- 
sary formalities appear to have been completed, and the directors 
have received from their colleague, Mons. Achille Adam, assur- 
ance that, on the 22nd February next, the council of the prefec- 
ture will pr ceed to let the work, the importance of which in the 
interest of this company cannot be over estimated. As a tempo- 
rary measure, the deairability of constructing a landing stage at 
Boulogne is under consideration, which, if carried out, would 
enable a fixed service to commenced at an early period, and 
thus accelerate the journey between London and Paris. 


Tue Belgian State Railroads, though increasing in mileage and 
in equipment, make smaller and smaller profits per train mile 
and per mile of road. The proportion of expenses to receipts is 
much greater than formerly. me time ago several railro 
were leased for 50 per cent. of their gross earnings, thinking that 
it was a fair bargain. Since then the expenses of its whole 
system, of which these leased roads are email the less important 
parts, have one year been up to 68 per cent., and they seem 
unlikely again to be as low as 60 per cent. The Government roads 
seem to be extraordinarily well stocked, for there are 1066 loco- 
motives and 33,395 cars of all kinds for the 1339 miles of road. 
It is hard to believe that there are not more than are nece ; 
for while the locomotives made an average mileage of 24,009 miles 
in 1872, they made but 18,588 in 1877, the number having in- 
creased in that time from 638 to 1066. 


ANOTHER attempt to introduce the necessary distinction in the 
classes of railway compartments is to be tried in America, An 
addition to the railroad communication of New York City has 
been made by the opening of an elevated line from Harlem to the 
Battery. Mr. Cyrus Field, the president of the line, wishes to 
introduce the much-needed reform of dividing the carriages into 
different classes. He says he would have one car fitted up some- 
thing like the drawing-room cars on ordinary railroads, the fare 
to be, say, fifteen cents for the distance of about ten miles. Such 
cars would be desirable for persons going to the opera, theatre, or 
evening calls. The next car in the same train might be about 
the style of those now used, and the fare on them would be ten 
cents. Then on every train he would have at least one plain, 
but comfortable, car at five cents to accommodate those who 
could not afford a greater price. The innovation would doubtless 
be adopted on other lines if once fairly s 


THE North-Eastern Railway Company has drawing towards a 
conclusion some of its more important works, and amongst the 
chief of these both in point of magnitude and in cost, is the leage 
extension of the dock accommodation at West Hartlepool. e 
dock accommodation, constructed before the North-Eastern 
Railway became owners of the port, has been found to be of late 
far below what was needed, and as steps have been slowly taken 
to supply the deficiency greater need has nm and been 
recognised, so that the works now in progress are amongst the 
largest recently undertaken. Including the n diversion 
of a small connecting line of railway, the cost, of construc- 
tion of docks—exclusive of the land—has been already about 
£360,000, and it is expected that a further expenditure of £60,000 
will be y to complete the project. The dock accommo- 
dation will be by this so completed and united at the Hartlepools, 
as to afford a range of docks, timber ponds, and tidal harbours, 
occupying over 176 acres. The earliest portion of this total was 
to be provided at Hartlepool in the Victoria Dock, followed at 
intervals of some distance by the formation at West Hartlepool 
of three docks, to which a large deep-water dock is now 
being added with entrance from the old and the new 
harbour. From what is called the Jackson Dock at West 
Hartlepool, a basin forms a means of communication with that 
deep-water dock which is the chief point of the new scheme. 
This dock is nearly eight acres in extent, whilst from it a long 
deep lock or basin communicates with the eastern harbour. ‘The 
works needed have been vast, and the masonry has been constructed 
of a most massive character, the dock gates being hung on solid 

anite blocks. The engineer for the North-Eastern Railway 

ompany, is Mr. C, Harrison, the contractor is Mr, Walter 
tt, of Newcastle, 











NOTES AND MEMORANDA. 


From the dust of its coal mines France makes annually 700,000 
tons of excellent fuel, known here as patent fuel, and Belgium 
makes 500,000 tons, 


THE American Agriculturist states moths’ eggs and larve are 
destroyed in furniture, furs, flannels, wool, thoroughly saturated 
} once. . The odour of the benzole will pass off in a 
ew days. 


_ Castor om: mixed with an equal weight of tallow or other oil 
is, according to the Chemist and Druggist, an excellent dressing 
for leather. Besides this, neither rats, cockroaches, nor other 
vermin, will attack leather so prepared, ~ 


Dr. Trvy has read a paw before the Chemical Society, sum- 
marising his results with various processes in the examination of 
water for organic impurity. His conclusion favours the perman- 
ganate process, and condemns the ammonia process. 


A RECENT German patent specification describes a method for 
obtaining nickel irom nickel ores by precipitating the nickel 
from sulphuric solution by means of oxalic acid, and converting 
= — of nickel into carbonate by solutions of carbonated 
alkalis. 

THE addition of a small quantity of the xanthogenate of potassa 
to a solution containing nickel produces an intense yellow 
coloration. The addition of a large quantity causes a yellow 
precipitate. The same reaction—coloration, and on addition of 
more of the reagent, a yellow precipitate—is yielded by salts of 
copper ; but the colour disappears at once on the addition of a 
few drops of ammonia, while in the case of nickel ammonia does 
ws = it. The presence of nickel may be thus easily 

etected. 


M. Dope’s process of coating metals with platinum consists in 
fixing, by means of heat, a coating of the borate of lead and 
copper upon the metal to be treated, and then rubbing upon the 

lassy surface thus obtained a compound of platinum in oil of 
laventan the platinum salt having previously been dissolved in 
ether. A further application of heat produces a beautiful silve 
appearance, which, it is said, is not affected by oxidation. M. 
Dodé contends that this coating can be obtained at 1d. per square 
foot. The reducing action of many of the essential oils on the 
salts of gold, silver, and platinum has been known for a long time. 
Years ago a mirror was produced by a deposit of platinum upon 
ae by the addition of oil of cloves to a solution of a platinum 

t. 


M. Aur. Nravuper expresses a very decided conviction that 
carbon, and not platinum or any other metal, is the best material 
for the production of the electric light by means of incandescence. 
In support of this position, M. Niaudet adduces the following 
arguments :—(1) At equal temperatures, carbon possesses a power 
of radiation in excess of that of platinum. (2) The heat capacity 
of platinum is far greater than that of carbon, and the former, 
consequently, requires a far greater amount of heat than the 
latter to bring it to a given temperature. (3) Carbon is a worse 
conductor of electricity than platinum, and, consequently, ma: 
be of greater diameter without the temperature being reduced. 
(4) Carbon is absolutely infusible, and may be brought to a white 
heat without the circuit being interrupted owing to fusion. 


M. Ganwat has recently devised a — means of determining 
the specific gravity of all liquids. With his densimétre hudro- 
statique, all calculation is obviated, and the specific gravity is 
ascertained by simply reading the weight on the balance. This 
apparatus is made in the form of an olive, so that bubbles of air 
shall not attach themselves to its sides. The olive of glass or 
metal has a volume exactly equal to one decimal subdivision of a 
cubic metre. There are two different methods employed in the 
practical use of the apparatus. (1) We may suspend it on the 
latform of the balance, and, after having produced an equi- 
ibrium, we plunge it into the liquid; the equilibrium is then 
destroyed by the loss of weight of the olive, and the number of 
grams which it is necessary to add to the scale-pan to restore the 
equilibrium is the exact specific gravity of the liquid. (2) Or the 
liquid whose specific gravity we desire to ascertain may be put in 
a glass vessel on one pan of the balance; balance the scale-pans, 
and then suspend the olive in the liquid by means of a fine 
thread. The equilibrium is destroyed, and the scale descends on 
the side on which the olive is suspended, and the weight--which 
it is necessary to place in the other pan to restore the equi- 
librium—is equal to the specific gravity of the liquid. 

In an original paper ‘‘On the Slopes of Cuttings,” by Mr. 
Wilfrid Airy, published in vol. lv. of the ‘‘ Proceedings” of 
the Institution of Civil Engineers, the author shows the charac- 
ter of the curved surface that should be given to slopes, and says 
that the inclination of the curves is very different at different 
depths. Consequently, it is incorrect to dress the whole of a 
cutting to the same slope ; for it is obvious that the shallow por- 
tions of a cutting will stand at a much steeper slope than the 
deeper portions of the same cutting. A saving of land will be 
effec by dressing slopes to the curve of equilibrium. The 
width of land saved varies from ont. to 29ft. for a cutting G6Oft. 
deep, according to the nature of the ground. This saving is 
almost all due to the shaping of the upper parts of the slope, and 
about two-thirds of it is due to the upper 30ft. of the slope. 
Thus it is as important to attend to the proper shaping of shallow 
cuttings as of deep ones. There is also an impertant saving in 
the earthwork. For setting out curves of equilibrium no easy 
numerical rules can be given, as the curve has no simple proper- 
ties, The readiest method would be to keep copies of the diagrams 
given in his paper, and to take directly from them such guiding 
measures as might be needed. When the cuttings are in clean 
sand, or sand much charged with water, or in the worst kinds of 
clay, cohesion is insignificant, and the curve of equilibrium 
approximates closely to a straight line. But aslope in uniform 
ground should never be left rounded. 


‘<'TELECTROSCOPE ” is the name given to an instrument recently 
submitted by M. Senlecq; of Ardres, to the examination of 
MM. du Moncel and Hallez d’Arros. It is intended to repro- 
duce pen at a distance the images obtained in the 
camera obscura. i —— will be based on the property 

by selenium of offering a variable and very sensitive 
electrical resistance according to the different gradations of light. 
The apparatus will consist of an ordinary camera obscura con- 
taining at the focus an unpolished glass and any system of auto- 
graphic lene transmission ; the payer we point of the trans- 
mitter intended to traverse the surface of the unpolished glass 
will be formed of a small piece of selenium held by two springs 
acting as pincers, insulated and connected, one with a pile, the 
other with the line. The point of selenium will form the circuit. 
In gliding over the ace, more or less lightened up, of the 
unpolished glass, this point will communicate, in different degrees 
and with great sensitiveness, the vibrations of the light. The 
receiver will also be a tracing point of blacklead or pencil for 
drawing very finely, Connected with a very thin plate of soft 
iron, held almost as in the Bell telephone, and vibrating before 
an electro-magnet, governed by the irregular current emitted in 
the line. This pencil, supporting a sheet of paper arranged so as 
to receive the impression of the image produced in the camera 
obscura, will translate the vibrations of the metallic plate by a 
more or less pronounced pressure on that sheet of paper. Should 
the selenium tracing-point run over a light surface the current 
will increase in intensity, the electro-magnet of the receiver will 
attract to it with greater force the vibrating plate, and fon ga 
will exert less pressure on the paper. The line thus formed will 
be scarcely, if at all, visible ; the contrary will be the case if the 
surface be obscure, for, the resistance of the current increasing, 
the attraction of the magnet will diminish, and the pencil, 
pressing more on the paper, will leave upon it a darker line, 





MISCELLANEA. 


Paint, varnish, or Japan may be softened or easily removed 
from old surfaces by means of a solution of caustic soda of greater 
or less strength. 

On Monday the electric light was tried from the Cardiff pier 
head, under the personal superintendence of Mr. Parkinson and 
Mr. Snape, and was considered a great success, 

THE Peninsular and Oriental Company’s export shed at South- 
ampton was lighted on Wednesday night by three of the 
Ww -Farmer electric candles, end another lamp was placed 
in the open, where much business is done nightly, owing to the 
Channel Islands traffic. 


THE estivnated aggregate value of the various minerals pro- 
duced in New South Wales to December, 31st, last year, is set 
down at £46,439,130. The aggregate value of the minerals raised 
during 1877 amvunted to £2,233,161 as compared with £2,183,096 
in 1876, showing an increase for 1077 of £50,065. 


On Friday a new twin-screw dredger, of 700 tons, designed, 
built, and engined by Messrs. W. Simons and Co., was launched, 
complete, from the London Works, Renfrew. It is named 
Bunyip, and is the property of the Harbour Commissioners of 
Melbourne. This is the fourth dredger this firm have constructed 
and delivered for Australia. 


Ir has been decided by the Admiralty to send out to China six of 
the river gunboats especially designed for service on that station on 
account of their light draught of water. One will bestationed at Sin- 
gapore, as a tender to the senior officer’s ship on theStraitsdivision 
of the station ; another at Hongkong, as a tender to the Victor 
Emmanuel; and a third at Shanghai, as tender to the senior 
officer’s ship of the North China division. The remaining three 
will be laid up at Hongkong until their services are required. 


AN effort is to be made to restore to Philadelphia the industry 
of porcelain making, which flourished there from 1816 to 1837. 
The pottery ware manufactured by William Ellis Tucker and his 
successors during that period was, according to the American 
Manufacturer, the best in America, but the business dying out, 
the manufacture was discontinued. Now that ceramic g and 
bric-a-brac are in demand, a factory is to be established in 
that city to supply it and secure the trade which now goes 
to England and the Continent. In connection with this there 
will be a school, where the art of modelling, designing and 
decorating may be acquired. 


THE United States Vice-Consul in Birmingham has now issued 
a more comprehensive table as to the business of Birmingham 
with the States in 1878, showing the various items forming the 
bulk of the shipments. In hardware, cutlery, steel, and iron, 
there was a combined falling off of £16,514 compared with 1877. 
The trade of the year was worth £35,463. Tin-plates show a 
decline of £7621; the exports this year were worth only £200. 
‘*Sheathing and other metals” show a decrease of £315, the 
exports having realised £1017. Under the head ‘‘ Chains and 
hoes,” there is a falling off of £7933, the shipments being valued 
at £11,111. The following increases have taken place amongst 
others :—£5550 in anvils and vices, and £32,827 in guns and im- 
plements. No iron bale hoops have been consigned since the 
first quarter of 1877. The total increase of £20,000 was not all in 
metal wares. , 

A REPORTING machine at the Paris Exhibition, known as 
La Machine Sténographique Michela, the latter being the name 
of its inventor, attracted much attention. The claims made 
respecting it are that after a fortnight’s practice, any person 
can take down in shorthand characters a speech however 
rapidly delivered. It is a small instrument, goed in form, 
with twenty-two keys, white and black, and the stenographic 
characters are small and impressed on slips of paper. Signor 
Michela claims to have classified all the sounds which the human 
organs of speech are capable of producing, and to have so con- 
structed his machine that it shall report with unerring fidelity 
whatever is said in German, French, Italian, Spanish, and 
English. To what extent the hopes of the inventor may be 
realised, of course, remains to be seen, but the machine is, says 
the Society of Arts Journal, certainly highly ingenious, and seems 
to work satisfactorily. 

Tue Rivers Committee of the Manchester City Council have 
prepared a report, which, it is understood, will be considered at 
the next meeting of the council, embracing the following recom- 
mendations, namely :--That the committee should be empowered 
to obtain all information which may be necessary to enable them 
to report fully in explanation of all the details of the enlarged 
drainage scheme contemplated in the resolution of the late con- 
ference, including the apportionment of the cost thereof between 
the city of Manchester and the several local authorities concurring 
in the scheme ; and further that they should be authorised to 
communicate with the several 1 authorities, bodies, and 
——_ who now cause any pollution to the waters of the rivers 

rwell, Irk, and Medlock, and their tributaries, or any other 

streams, prior to the entry thereof into the area proposed to be 

included in the drainage scheme, with a view of ascertaining 

what measures they respectively propose to take in order to 
revent any infraction on their part of the provisions .of the 
ivers Yollution Act. 

A NEV. mode of planting telegraph poles has recently, says the 
American Manufacturer, been tried with success in ‘Titusville, 
Pa. The ground being staked off at distances of about 200ft. 
apart, a man starts off with a pocketful of four-ounce cartridges 
containing a wonderful new explosive known as “electric 

wder,” and with a crowbar in his.hand. A hole is punched 
rom 4ft. to 5ft. with the bar in a few minutes, and a cartridge 
dropped to the bottom with a fuse lighted witha match. The 
operator then walks to the next stake, before reaching which a 
low, dull thud is heard behind, a hole about the diameter of a 
flour barrel has been blown in the ground to the depth of 4ft. or 

, and the work is followed up by a gang of men who plant 
the poles in the holes thus made, fill in with gravel and earth 


and the job is compiete. It matters not what soil is perforated 
with the bar, wet or dry, loam, clay, gravel, slate or boulders— 
provided the bar can be inserted—the effect is thesame. <A gang 


of four men, with poles delivered on the ground—one man to 
blast and three to erect the poles and tamp them—will put up 
from 100 to 150 poles a day of ten hours each. The cost, there- 
fore, of this newandimproved process is about two-thirds less than 
the ordinary method of planting telegraph poles, as now practised, 

THE question of mine ventilation was discussed at the meeting 
of the Manchester Geological Society on Tuesday, and one point 
raised was whether the large quantity of air which was now sent 
Geeeeh the mines was not in some cases a source of danger, and 
when an explosion took place tended to largely increase its 
violence. Mr. Grimshaw, a mining engineer, who observed that 
the great idea now was that air, and plenty of it, would do every- 
thing so far as safety was concerned, did not think that they were 
on the right tack altogether with regard to ventilation ; at least 
recent events had, in his opinion, shown that they were not. 
Several other mining engineers, however, demurred to anything 
going from that meeting from which it might be understood that 
colliery proprietors objected to a large quantity of air in the 
mine. Mr. J. Dickinson, H.M. Chief Inspector of Mines, said 
he considered the proper laying out of a mine to be the most 
important of all. It was no use having a large quantity of air 
unless their mines were properly laid out, and it was no use to 
have such a small quantity of air as not to dilute the gas. With 
regard to the question whether the effects of an explosion might 
not be mitigated by the erection of iron air crossings and swing 
doors, the general ag age was that nothing which could be put 
up ina mine would be able to withstand the violence of such 
explosions as those which had occurred of late, 
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BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesars. GeroLp and Co., Booksellers 

LEIPSIC.—A. TwietMeveER, Bookseller. 

NEW YORK.—Tue Witimer and Rogers News Company, 
$1, Beekman-street. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ‘ : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspor 8 to keep copies. 

#,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address 0) the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Locomotive.— We will endeavour to supply what you want. 

Tur Hestop Encine.—Jn our report of the discussion of the paper on this 
engine, the ¢. ssion the ** real engine,” which occurs two or three times in 
Mr. Fletcher's remarks, ought to be Wreay engine. 

A. F. (Runcorn).—Find the centre of gravity of the bridge. If the bridge is 
of uniform section it will lie somewhere near the middle of the length of the 
structure, or, say, in the case you state, at 14ft. from the fulcrum. If you 
distribute your balance weight uniformly over a length of 12ft., the centre of 
gravity of the mass will be at 6ft. from the fulerum. The load must under 
these conditions bear the same proportion to the weight of the bridge that 
14 does to6. The weight to be balanced is 2 tons, therefore the balance must 
weigh about 4 tons 13 cwt. 


The weight of the framing or box carrying the 
balance is included in this. 





MATCH-BOX MACHINERY AND DIPPING FRAMES. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your correspondents tell me who makes match-box 
machinery and dipping frames ? COLONIAL. 
Cannon-street, Tapden, Jan. 28th. 





CONFECTICNERY PANS. 
(To the Bditor of The Engineer.) 
Sir,—Would any correspondent favour me with an address where I 


could purchase a steam copper and engine suitable for making preserves? 
Dartford, Jan. 28th. 7. 





HAIR COMB MAKING MACHINERY. 
(To the Bditor of the Engineer.) 

S1x,—We shall feel obliged if any of your correspondents can give us 
the name of a firm who manufacture presses, grindstones, saws, and 
other plant, for turning out hair combs? X. Y. Z. 

Lincoln, Jan. 28th. 





PRIZE WATER TAPS. 
(To the Bditor of The Engineer.) 
Sir,—Will any correspondent kindly inform me what award has been 


made by the Vienna Municipality in regard to the open competition for 
the best tap for preventing water-waste in houses? A. T. 





REPLIES. 


ate beve hwy —_ 5 Apna (‘Canal Towing”), and to W. H. 
(‘ Ships’ Plates and Girders ”). 





SUBSCRIPTIONS. 

Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including dowble number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Taz Encineer Volume, price 2s. 6d. each. 

The following Volumes of Tue Enoinger can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 43, 44, and 46. A 
complete set of Tuk ENGINEER cun be made up, comprising 46 volumes. 

ign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 
——_ sent by Post-office order must be accompanied by letter of advice 
to = Publisher. Thick Peper Copies may be had, if preferred at increased 
rates, 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Goed Hope, Denmark, Keypt, 
France Bre Germany, Gibraltar, India, Italy, Japan, Malta, 
= e iy A ~f tan ng ye ne ew South Wales, 
ew ‘ortugal, umania, Switzer Tasmania, Turke; 
United States, West Coast of Africa, West Indies, China vid South. 


ampton, £1 16s, 
Remittance Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and Algeria, Greece, Ionian Islands, Norway, lor. Russia 


Bingspore, orain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India 


disi, £2 5s. 0d. 
ADVERTISEMENTS. 

*«* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accony ed by stampa in 

t. Alternate advertisements will be inserted with practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on Tuurspay EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Riche; all 

letters to bc addressed to the Bditor of Tux ENGINEER, 163, Strand. 


_ecownnmresertan ene areata 








MEETINGS NEXT WEEE. 

Tue Institution or Civit Encivgers.—Tuesday, Feb. 4th, at 8 p.m.: 
“The Geelong Water Supply,” by Mr. E. Dobson, Aasoc. Inst. C.E.; 
* The Sandhurst Water Supply,” by Mr. J. Brady, M. Inst. C.E. 

Soctety oF ENGINEERS.— vot Feb. 3rd, at 7.30 p.m., the statement 
of accounts for 1878 will be ; the president for 1878, Mr. Robert 
Paulson Spice, will preseat the premiums awarded for papers read during 
that year, and deliver his inaugural address. 

Cuemicat Sociery.—Thursday, Feb. 6th, at 8 p.m.: Discussion on Dr. 
Tidy’s paper ‘‘On the Processes for Determining the Organic Purity of 

eR 
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MECHANICAL RESEARCH. 

THE Institution of Mechanical Engineers has just 
taken a step which bids fair to have an important bearing 
on the progress of engineering science. At its late 
meeting a resolution was passed empowering the Council 
to expend, during the present year, a sum of not more 
than £300, “ for the purpose of promoting practical re- 
search on mechani subjects.” During the discussion 
which followed, the meaning which is to be attached to 
this term, and the line of action which the Council pro- 
pose to follow, was pretty clearly determined. Since 
































then the Council have addressed a circular to the mem: ! led 








bers, inclosing a a of the scheme of action which they 
pro’ to adopt, and asking for suggestions as to suitable 
subjects for investigation. This circular, which contains 
other matter interesting to present or future members 
of the Institution, will be found elsewhere in extenso. 
It will be seen that, as regards the question of research, 
the proposal is to have a standing committee of the 
Council to deal with the subject. This Research Com- 
mittee will decide, under the approval of the Council 
what subjects shall be taken up for investigation, an 

will then appoint a sub-committee to deal with each 
of these subjects. It is wisely provided that these 
sub-committees shall not consist only of members of 
Council, or even of members of the Institution; so 
that any gentleman having special acquaintance with the 
subject to be dealt. with, or willing to devote special time 
and labour to its investigation, may be associated in the 
undertaking. The course of action to be taken by each 


sub-committee, when formed, is prescribed as follows :— | As 


They are first of all to collect and collate all the records 
of experiments, and other information already existing 
on the subject ; then to determine what further experi- 
ments are needed to complete the investigation ; and to 
embody these results in a preliminary report, to be pre- 
sented to the Council, and afterwards circulated among 
the members, in order to elicit any further information 
that may exist. The Council, if they approve the report, 
will then grant the sums needed for the experiments to 
the sub-committee, who will then proceed to carry them 
out. These experiments will of course usually require 
special testing machines and other apparatus, and will be 
actually performed by persons not Colmaing to the sub- 
committee, but nevertheless under their supervision. 
When they are completed, the results and conclusions 
obtained, together with the substance of the preliminary 
report, are to be combined together in a final report 
on the subject, which will be printed by the Council 
discussed, if it should seem desirable, at a genera 
meeting of the Institution, and at last published in its 


; zy 


“ Proceedings.” 


We think the Council of the Institution and the mem- 
bers generally are to be congratulated both on the move- 
ment which they have thus initiated and on the rules 
which they have adopted for its direction. Mechanical 
science, more perhaps than any other, rests everywhere 
on a basis of experiment ; and it is, therefore, of the 
most vital importance that the experiments which 
establish its principles should in the first place be 
systematically and accurately carried out, and that in the 
second place they should be collected together in a form in 
which they may be readily examined and verified. Up 
to the present time there is scarcely a branch of the 
science in which any genuine attempt has been made 
to satisfy these two conditions. The matter is by no 
means so simple as might at first sight be supposed. 
Mechanical experimenting is in fact a small science in 
itself, and one which is very imperfectly known. It is 
doubtless easy enough to put a bar of iron into a 
testing machine, set the pump lever to work, and note 
the strain at which the bar breaks; but this result, 
like most other results which are obtained with ease, 
has a particularly small value. To give it any weight 
we must combine it with exact observations on the 
extension of length and contraction of area in the bar, 
uot only at the breaking load, but under a wide range 
of lower strains ; and to make these observations cor- 
rectly os not only delicacy and precision, but 
also much discrimination and judgment. Take for 
example the fact lately inaisted on by Mr. Daniel 
Adamson, viz., that when a bar breaks under tension, 
the greater part of the “ultimate elongation” is deve- 
faved at one spot, namely, in the immediate neighbour- 
hood of the point of fracture. Now anyone who has 
watched such a test must have noticed, if the iron 
was of good quality, how the bar, after exhibiting for 
some time manifest symptoms of distress, at length 
began to grow perceptibly thinner at some one point ; 
how this drawing out continued till the form in this 
immediate neighbourhood was almost that of a dice- 
box ; and how finally the bar snapped through at that 
precise point, each half still presenting a taper point 
to the other as evidence of its ductility. Familiar as 
this effect must have been, it is but recently that it 
has been taken into account ; although clearly it makes 
all notes as to extension valueless, nm at either the local 
and the general elongation are carefully separated from 
each other, or the length of the specimen is so great that 
the local extension may be neglected. Or, again, we 
may take the startling fact, recently commented on by 
Herr Bredt in the Organ fur Hisenbahn, that iron 
of precisely the same quality, tested in two different 
machines, has shown apparent variations of strength 
amounting to as much as 15 per cent. These are 
merely specimens of facts which have to be considered 
and allowed for in any really useful experiments on the 
strength of materials. But it is almost certain that they 
were not sufficiently considered or allowed for in those 
experiments on which our present rules are based. Hence 
it 1s essential that these should be carefully re-examined 
by some competent body of engineers ; and that where- 
ever the results are doubtful, they should be verified 
or corrected by new experiments, undertaken with spe- 
cial reference to these hitherto neglected facts. Now, on 
the scheme proposed by the Institution of Mechanical 
Engineers, the first part, that of re-examination, will be 
carried out in the preparation of that preliminary report 
which is to be the first instalment of the work of each 
sub-committee. The second part, that of verification, 
will carried out by the fresh experiments which, if 
thought desirable, they will then undertake. The 
results of both investigations will be combined in the 
final report, which will thus exhibit the state of know- 
ledge on the subject as it existed when the sub-com- 
mittee began its labours, the completion of that know- 
ledge as far as practicable by their experiments, and the 
final rules or conclusions in which this complete know- 
ge may be henceforth embodied 





Looked at from this point of view, the work thus com- 
menced will appear perhaps the most important that 
could possibly be undertaken in the interest of engineer- 
ing, and at the same time a work which cannot be left—as 
one speaker at the recent meeting suggested it should be 
left—to the private enterprise of individuals. It is 
true that many series of experiments have been, and 
still are, carried out by individual engineers, with 
the view of clearing up some point which has a 

articular bearing on their own practice or interests. 
But it can only be a fortunate accident if the person 
who is thus directed to some particular field of research 
is also gifted with the knowledge, perseverance, and 
judgment which are requisite for explaining it success- 
fully, and is provided, in addition, with the means of 
employing the costly apparatus necessary for such expe- 
riments. A great science, such as that of mechanical 
engineering, should not rely on such fortunate accidents. 
a matter of fact, a private experimenter, in nineteen 
cases out of twenty, never thinks of inquiring what has 
already been done in the same field. He starts as if 
everything were to be commenced for the first time, and 
thus, too probably, spends his time and money in simply 
doing over again what has been done, and perhaps better 
done, many times before. This is in great measure due 
to two circumstances—first, that the records of these 
former researches are scattered through various reports. 
Transactions, and periodicals, and are therefore both hard 
to trace and difficult to collate ; secondly, that the inves- 
tigator is usually in a hurry to get out and act upon his 
results, and will not therefore spend the time necessary 
for a patient search into what has already been achieved. 
From both these evils a committee formed in the way 
proposed will be free. Having the advantage of a 
scientific library to their hand, and of all the traditions 
and resources of a long-established institution, they will 
have the best possible means of thoroughly investigating 
all that has been done already ; and they will then be in 
the best position for carrying out, with due care and 
accuracy, any further researches which may yet appear to 
be required. These considerations point clearly to the 
advisability of entrusting work of this kind to the direc- 
tion of some duly qualified public body, instead of 
leaving it to the spasmodic and disorganised efforts of 
individuals. As tothe importance of the work itself, we 
would beg our readers simply to weigh the following 
remark. The strains generally allowed to wrought iron 
girder work in English practice are 5 tons per square 
inch for tension and 4 tons for compression. These strains 
were roughly fixed about the time of the building of the 
Britannia Bridge, and in consequence of the investiga- 
tions then carried out. Now, supposing that those 
investigations, being of a more complete and scientific 
character, had established that, where a girder was pro- 
perly designed, these values might safely be increased by, 
say, 20 per cent. Then, speaking roughly, it may be 
assumed that the whole of the girders erected by English 
engineers since that time would have been less by one- 
fifth part in weight and cost than they are in reality. 
What the consequent saving to the country would have 
been it is not easy to estimate off-hand ; but we shall 
probably be under the mark if we put it at an average of 
£1,000,000 per annum. ; 

We may remind our readers in conclusion that both 
the points we have insisted on—the importance of the 
work of mechanical research in itself, and the advantage 
in its being systematically undertaken by some public 
body—have been already recognised in other countries. 
It is now some years since the Congress of the United 
States, with a mighty flourish of trumpets, voted a 
considerable sum of money for the express purpose of 
carrying out such researches. Unfortunately, by one of 
those turns in opinion to which democratic assemblies 
are liable, the support thus promised has since been 
withdrawn, and the scheme has accordingly fallen into 
abeyance. This is perhaps less to be regretted, as the 
interference of Government in such an inquiry is open to 
obvious objections, which need not be enumerated. From 
these the action of a number of skilled, business-like, and 
impartial gentlemen, such as the Council of the Institution 
of Mechanical Engineers, areentirely free ; while they have 
many special qnalifications for the task they have under- 
taken. We may state that the members who have 
been chosen as the Research Committee to supervise the 
arrangements are Dr. Siemens, Mr. Wm. Anderson of 
Erith ; Mr. E. A. Cowper, Mr. A. Paget, and Mr. F. W. 
Webb.. The names of these gentlemen are a sufficient 
guarantee that the work will carried out both with 
energy and discretion; and we can only conclude by 
wishing them success in their labours. 


THE PIEZOMETER. 


Most of our readers no doubt understand the general 
principles of action if not the details of construction of 
the apparatus used in England to ascertain the pressures 
set up in the chace of a gun when a charge of powder is 
fired. This apparatus was fully illustrated and described 
in THE ENGINEER for Sept. 16th, 1870, but it may be 
worth while to state here that it consists essentially 
of a steel tube screwed into the side of the gun. This 
tube contains a species of chisel point and a small thick 
disc of soft copper. When the charge is fired the chisel 
is driven into the copper by the pressure of the powder 
gas. The depth of the resulting indentation is used to 
measure this pressure. It has been ascertained by exact 
experiments what force is required to drive a similar 
chisel point into a similar disc of copper, and like causes 
are assumed to produce like effects. The apparatus in 
proper hands is capable of giving accurate information, 
and has proved exceedingly useful; it is of compara- 
tively recent date. Some time before the invention of the 
crusher gauge—as the instrument we have just described 
is called—Dalghren in the United States attempted to 
reach the same end by boring holes in the side of 
a gun, and screwing pistol barrels open at the breech into 
these holes, putting a bullet into each pistol, and when 
the cannon was fired receiving the ejected bullets in a 
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stout oak plank, the depth to which they respectively 
penetrated supplying data as to the pressures in various 
parts of the gun ; but no absolute measure of that pres- 
sure in any given locality. Experiments in the same 
directions were carried out in Prussia, and by Colonel 
Bomford at Boston, U.S.A., as far back as 1853. General 
Rodman also invented years ago a gauge somewhatsimilar 
to the British crusher gauge. A description of the Rodman 
gauge, and, indeed, a condensed history of the whole 
subject, will be found in Tae EnGrneer for Sept 9th, 1870. 
It is not generally known, however, that more than 
twenty-three years ago a series of elaborate experiments 
was made in the United States at Washington Arsenal, 
with the object of determining the pressure in guns, 
which gave results of considerable value. The statement 
that such experiments were carried out will not be new to 
many artilerists, but we believe we are justified in 
announcing that little more is known about them. On 
the 20th of November, 1878, an “Ordnance Note” was 
published at Washington, which contains a very full 
report on these experiments, and we fancy that some 
account of them may prove not uninteresting to our 
readers. 

The experiments in question were made with an 
apparatus invented by Dr. W. E. Woodbridge, M.D., in 
1853. He termed the measuring instrument which he 
employed a “ piezometer”—a word evidently coined from 
the Greek méi%w and ypirpov, and signifying a pressure 
measurer, or, more accurately, a measurer of a great or 
hard — Among all the philosophical instruments 
that have been invented, this deserves to take a place 
as one of the most ingenious. It consisted essen- 
tially of a small steel cylinder, in which was placed a 
piston fitting it accurately. The cylinder was filled with 
oil, on which the piston rested, and was screwed into the 
bore of the gun, inside the powder chamber. All liquids 
are compressible in a very small degree. When the powder 
in the gun was fired, the piston was forced down on the 
oil in the piezometer, and compressed it. The distance 
to which the piston was driven in was recorded on 
what may be termed the piston rod by a small steel 
point in the side of the cylinder, which scored a line in 
the side of the rod. The length of this line was subse- 
quently measured by a micrometric scale, divided into 
ten-thousandths of an inch, with the aid of a microscope. 
In order to establish a standard of comparison, the com- 
pression of the oil under various pressures was first 
ascertained by means of an hydraulic press and gauges of 
special construction. We propose in a future impression 
to illustrate the apparatus, and for the present we shall 
confine our attention to the results obtained with it. Itis 
proper to add that very elaborate precautions were taken 
to prevent changes in temperature from affecting the 
accuracy of the indications of the instrument. 

The experiments were made at Washington Arsenal, 
under the direction of Major Alfred Mordecai. Two six- 
agemad guns, one of iron, the other of bronze, were used. 

he diameter of the bore of each at the shot was 3°69in. 
very nearly. The iron gun was used in the first three 
experiments, the piezometer being attached to the bottom 
of the bore. It was afterwards pierced through the side 
to receive the instrument, enclosed in a hollow steel plug, 
the place of the hole being 15in. in advance of the 
bottom of the bore. It was thus employed in many 
experiments. The bronze gun was, however, more used. 
It was drilled with nine holes at different distances from 
the bottom, beginning with lin., and ending at 47°8in. 
They were arranged alternately to the right and left of a 
central vertical plane in the upper half of the gun, 
and inclined 45 deg. to that plane. Not the least 
interesting feature in the trials consisted of tests 
made wih a musket barrel. The results obtained are 
very instructive, and support most of the theories held in 
the present day concerning the action of fired gunpowder. 
For example, the larger the charge the greater the pres- 
sure, irrespective of the space in which the powder was 
fired. Thus, while pressures of as much as 22,000 lb., or 
over 9°8 tons to the inch, were registered in the six- 
weer pa the highest that would be got in the musket 

arrel was 18,500 1b. to the square inch. Lack of space 
prevents us from giving the results of more than a very 
few experiments. Concerning the fourth, made on the 
13th of January, 1855, we have the following particulars: 
—The iron gun was loaded with 1°25 lb. of Dupont’s 
cannon powder, made as far back as 1837, and a round 
shot weighing 6°33 lb., which was strapped to a wooden 
sabot the full size of the bore. The piezometer was 
fixed at 1°5in. from the bottom of the bore. The powder 
occupied a length of 3°42in. of the chace of the gun ; the 
piezometer piston was driven in 0°2875in., correspon ding 
to a pressure of 14,260 lb. or 6°36 tons on the square 
inch. The seventh round was fired with a charge of 
1°5 lb. of powder, occupying 4in. of the bore; the 
pressure recorded was 17,870 Ib., or 7°94 tons per 

uare inch. The highest pressure recorded was one 
of 22,220lb. This was got at the 5lst round, fired 
from the bronze gun with a charge of 3lb. of powder 
occupying 8’85in. of the bore, and a shot weighing 6°43 lb. 
The piezometer piston was driven in ‘4790in. The dis- 
tance of the instrument from the bottom of the bore was 
lin. The charges used in the musket barrel varied from 
70 grains of powder and an expanding bullet weighing 
666 grains, to 389 ins of powder and a 464 grain 
bullet. The bore of the musket seems to have been about 
‘68in. The average pressures indicated at different dis- 
tances from the bottom of the bere in the guns were as fol- 
lows, the charge being in each case 1°5 lb. of powder in a 
cartridge bag, and asingle 6lb.shot. At lin. from the bottom, 
20,210 Ib.; at 1°5in., 18,150]b.; at 4in.,16,510lb. It was 
assumed at the time that because the pressure did not 
diminish at some fixed rate as the distance from the 
bottom of the gun was increased, that the instrument gave 
erroneous indications. With the modern crusher-gauge 
similar and even greater disparities are noticed ; but 
these are satisfactorily explained by the formation of 
waves of pressure within the gun, and the existence of such 
waves was evidently clearly understood by the author of 





the report from which we have obtained our information. 
“Tt is evident,” he writes, “that a difference of tension 
amounting to 3800 Ib. on the square inch in a distance of 
3in. will not allow the gases to remain in quiescence, but 
must give rise to vibrations of great force and alterna- 
tions of tension.” We have no reason whatever to con- 
clude that the results given arenot quiteaccurate, although 
some of them were well calculated to upset preconceived 
notions. For example, it was found that the pressures 
produced by the firing of a blank cartridge were, with 
1°5 Ib. of powder, 5480 ; with 2 lb., 9780; and with 3 lb., 
14,820 Ib. on the square inch. Few people imagined at 
that time that a charge of powder fired without a shot or 
anything to restrain the escape of the gas could produce 
any such strains as these on agun. Again, the effect of in- 
creasing the charge of powder compared with that of increas- 
ing the weight of the projectile in augmenting the pressure 
was quite unexpected. The mean of the pressure indicated 
at lin. from the bottom of the bore with a charge of 1°5 lb. 
of powder and a 6°3 lb. projectile was 20,210 lb.; with the 
same charge at 1‘5in. iia the bottom it was 18,150 lb.; 
with 15 1lb. of powder, and an iron cylinder weighing 
12°15 lb., the pressure only rose to 20,743 lb. ; while with 
3 lb. of powder and a 6°43 Tb. ball the pressure at lin. from 
the bottom was 22,220lb. The figures being worked 
out, go to show that the effect of doubling the weight of 
the shot is about the same as doubling the weight of the 
wder ; whereas, it was pretty generally held twenty- 
ve years ago that doubling the weight of the shot did 
much more to increase pressures than doubling the 
weight of the powder. 

One of the most interesting properties of the Wood- 
bridge pressure gauge is the power which it apparently 
possesses of recording variations of pressure. In this 
respect it is quite different from the Government crusher 
gauge, which can record the maximum strain on the gun 
and nothing more. The Woodbridge gauge can, however, 
virtually draw a diagram of the rise and fall of pressures. 
Such diagrams as obtained in 1855 were the result of 
accident ; but there is no reason why the instrument 
might not be so far modified that they would always be 
obtained. What these diagrams look like, and how they 
are obtained, we could not convey to our readers without 
engravings, which we shall probably give in an early 
impression. 





TRADE WITH FRANCE. 

Over Staffordshire correspondent showed last week that 
the traders thereabouts entertained some alarm touching 
the effect upon their industries of the inability of the Govern- 
ments of Austria and France to agree upon a treaty of 
commerce to come into operation as from the close of 
1878, when the Franco-Austrian Treaty of 1868 ranout. By 
virtue of that treaty the English people under ‘‘the most 
favoured nation clause” enjoyed eliealitniens which are not 
secured to them under the terms of the Anglo-French treaty. 
The council of the Birmingham Chamber of Commerce 
naturally express disappointment that the Franco-Austrian 
treaty should be allowed to lapse without due notice being 
given to English traders. All that has been made known, 
it is pointed out, is, that the expiration of the treaty was 
duly notified to our Government by the British Ambassador 
at Paris; and that a circular of the Director-General of the 
French Customs, dated the 30th December, containing some 
detailed information on the subject, and accompanied by a 
table of the products of the contracting states on which the 
scale of duties is modified by the lapse of the Franco-Aus- 
trian Treaty, was published in the London Gazette of the 17th 
inst. It is questionable if up to last week even the Birming- 
ham Chamber would have been fully aware of the facts if it 
had not A that by a letter from a Paris hcuse, a lead- 
ing Birmingham wire-rope manufacturer was informed that an 
extra tariff of £2 per ton would now be levied upon wire 
ropes. Like sensible ople, the Birmingham Chamber of 
Commerce at once took those steps which should stimulate 
our Government to endeavour to secure from France the 
restoration of the condition of things which existed under the 
treaty which has now run out. Such representations ought 
not to have been without result, for at the time the attention 
of the Birmingham Chamber was being directed to the topic, 
a temporary treaty was being signed in that capital between 
France and Austria. Our correspondent, however, this 
week gives but a gloomy report. The lapse of the Franco- 
Austrian Treaty threw the two countries back upon old and 
excessive tariff rates. The general tariff of France is so 
high that in most cases an increase of duty of as much as 60 
per cent. would now have to be paid upon Austrian goods 
admitted into the French Republic. This of itself would 
ett the selling of Austrian goods in France. As to 

rench goods in Austria, these would have been weighted 
with a 10 per cent. advance on the duty before levied. Aus- 
trian and French traders alike becoming earlier alarmed than 
our Birmingham friends, made such representations to their 
respective Governments as have resulted in a temporary 
Franco-Austrian Treaty based upon ‘‘the most favoured 
nation clause.” This new treaty will secure to France all the 
advantages secured to Italy by the recent Austro-Italian 
Treaty; whilst Austria gets the benefit of those still secured 
to England and Belgium under the Anglo-French Treaty, which 
by virtue of the notice given by the French Government 
expires at the end of this year. 


THE ROSEDALE AND FERRYHILL IRON COMPANY. 

THE stoppage of this company, which caused considerable 
alarm upon the first announcement, is now likely, we under- 
stand, to be arranged without involving any loss to the 
creditors of thecompany. The creditors have approached the 
consideration of the matter in a calm, business-like spirit, 
and have agreed to terms’ which they believe will insure them 
from loss, and prevent the closing of the important works of 
the company. essrs. Woods and Co., Pee seg Newcastle, 
who are creditors for over £40,000, presented a petition for 
the compulsory liquidation of the company. They, however, 
have expressed themselves willing to act for the general good 
of the creditors, and a resolution has been arrived at directin 
that the court be prayed to stay compulsory liquidation, an 
permit voluntary liquidation. That cing dane, itis probable 
that the Messrs. Morrison will make an offer for the purchase 
of the whole of the undertakings of the company, paying off the 
liabilities by instalments over a certain term, as to the length of 
which two years have been mentioned. There are some 
people who affect to regret the intention to carry on the works, 





alleging that the blowing out of the company’s blast furnaces, 
and the closing of their mines, wanid bore had a salutar 
effect upon the market. To use the mildest term this is 
pure selfishness, and contemplates a sacrifice of the man 
to the interests of the few. The only people who would be much 
benefitted by the blowing out of furnaces, at least for two or 
three months to come, would be those merchants who have 
entered into contracts with ironmakers for forward delivery, 
The reduction of the make of iron would probably mean a 
slightly enhanced price, but hundreds of workmen would be 
thrown out of employment, and become partly or altogether 
chargeable upon their neighbours. Though the action of the 
creditors of the Rosedale and Ferryhill vee = » who 
do not desire to close the works, is apparently well advised, 
it must be admitted that the company labours under serious 
disadvantages in times like these, when the selling price of iron 
barely covers the cost of production. Ironmakers whose 
furnaces are situated on the banks of the Tees, complain that 
they are realising nothing at present, and this appears to be 
sober truth. If they, though so favourably situated for 
shipping purposes, can barely cover cost, it will be seen that 
the Recieks Company with furnaces fully eighteen miles from 
the port of Middlesbrough, and mines thirty miles from their 
furnaces, cannot enter into successful competition at present. 
It is not, however, probable that prices will fall lower than 
they now are, and every increase, however slight, will place 
the company on a better footing. 


MR. MUNDELLA, M.P., ON PROTECTION, 

Appresstn¢ the members of the Sheffield Chamber of 
Commerce on Monday, Mr. Mundella, M.P., referred to the 
question of reciprocity, which has of late been greatly talked 
about in that town. Mr. Mundella defined reciprocity as a 
kind of limited protection, and said that he did not know of 
any statesman who was prepared to advocate it. He did not 
think there was any ground to return to any kind of protec- 
tion. The reciprocity that was wanted was more reciprocity 
between capital and oo more consideration to be shown 
during times of bad trade, and more enterprise in the way 
of adapting ourselves to the needs of the times, particularly 
in regard to machinery. Mr. Mundella made a point of the 
progress made by the Americans in this respect, and said we 
should be obliged to follow their example if we did not intend 
to be beaten in the industrial race. As for the future, Mr. 
Mundella is sanguine. He believes that none of the national 
trade of England is gone for ever, and that there will be a 
return to prosperity before long. Even in America, where 
the tariffs were simply prohibitory, a change was taking 
place. Thousands of citizens were taking possession of the 
soil, and every citizen who left the city for the country 
became a convert to free trade, and voted for it. The pro- 
tective system must break down inevitably, both in America 
and in Europe, and in that case no country in the world was 
so capable of supplying clothing and all the needs of life as 
England was. The Sheffield manufacturers listened patiently, 
and appeared interested in Mr. Mundella’s remarks, but they 
did not look at all happy. The fact is, they find foreign 
goods coming free into our country to compete with their 
wares, and the instant they step across to compete in America 
or on the Continent, a prohibitive tariff ‘‘ kindly ”—for the 
foreign producer—shuts them out. It takes a world of talk- 
ing to convince the ‘‘shut-out” manufacturer that this is all 
right, and that nothing can be done to help him. Right or 
wrong, not a few manufacturers suppose that reciprocity 
would be a fair thing, and that if the policy savours of 
retaliation it is not their fault. That these ideas generally 
prevail would be too much to say; but they are certainly 
entertained and are freely expressed. 








LITERATURE. 


A Visit to South America; with Notes and Observations on the 
Moral and Physical Features of the Country, and the 
Incidents of the Voyage. By Epwin Crark, M.LC.E., 
F.R.A.S., F.M.S. London: Dean and Son. 1878. 8vo. 

No one whose knowledge of the completeness of Mr. 
Clark’s fine work on the Britannia and rar Tubular 
Bridges, leads him to expect something worth hearing 
from the author’s second but much smaller work, will be 
disappointed. Its perusal will show what a vast and 
interesting field of observation is opened up to the 
traveller whose opportunities and inclinations for scien- 
tific study have revealed to him the absorbing interest 
which attaches to all natural phenomena and their 
results observable under our feet and over our heads. The 
little book before us contains the substance of notes made 
in 1876 and 1877, during a journey to the River Plate 
and a residence of nearly two years in Buenos Ayres, 
Paraguay, and Uruguay. Throughout the work the 
author’s partiality for astronomical and meteorological 
studies is conspicuous in his interesting accounts of the 
ocean and its storms, and the grand terrestrial and aerial 
phenomena characteristic of the tropical regions and 
countries passed through and described. 

In the first chapter, on the ship and the waves we 
have some very interesting and useful observations on the 
latter, though, with respect to the former, the engines are 
not described. Some sound remarks are made on the 
necessity for a really efficient means of governing the 
engines and preventing the racing so fruitful in disaster 
and disagreeable to passengers. 

In the third chapter, on the thermometer on board, 
and in the fourth and fifth, on Lisbon, the trade winds 
and the tropics, the reader will find very useful and 
interesting descriptions of the use of that instrument, 
the interest and information it affords, and clear expla- 
nation of the “trades,” the “doldrums,” and cyclones, 
though the remark that the vessel ran about 260 miles 
a day with about fifty tons of coal is useless, without a 
description of the engines and dimensions of the ship. 
In the sixth chapter, on astronomical evenings, the 
author describes the opportunities for acquiring some 
knowledge of practical astronomy which a sea voyage 
affords, with the help of a little method and the aid of a 
celestial globe, even to the unscientific gazer. He describes 
very simple means of finding the ecliptic, longitude, 
sun’s azimuth, and other data, and this and succeed- 





ing chapters afford a great deal of useful and clearly-given 
information on the practical astronomy necessary for 
the navigation of a ship across the Atlantic. A very 
interesting chapter is that on vapour and clouds, and the 
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same may be said of those descriptive of St. Vincent, 
the River Plate, Buenos Ayres, and the Pampas. Inter- 
esting information is givenasto thehydraulics of the river ; 
and the railways in operation and ee coe or projected 
are described, Meteorologists will be particularly inter- 
ested in the chapters which succeed these, and geologists 
and botanists may also find interesting descriptions 
of phenomena and objects characteristic of the climate 
and country. Mr. Clark’s book may be recommended as 
combining much useful scientific information with plea- 
santly described incidents of travel on sea and through a 
tropical country of magnificent luxuriance. 








THOMAS SOPWITH. 


By the death of Mr, Thomas Sopwith we have lost another 
representative of times in which greater revolutions were 
wrought in this country by engineering works than will 
probably ever be witnessed again. Like most of the 
engineers whose names are inseparably convected with the 
rise and rapid extension of railways, and the manifold 
worxs and requirements to which they gave rise, or 
formed the means of developing, he was very largely self- 
educated in engineering Ceoutelie He was a native of New- 
castle, and was born on the 3rd January, 1803, and had thus 
reached his seyenty-seventh year. He first beeame publicly 
known by his connection with the large cabinet and upholster 
works in Newcastle which still bears his name, and althoug 
he took much interest in designing new furniture, in 
securing good construction, and in devising means and 
apparatus and workshops for producing it, he showed very early 
tastes for studies which, fostered by contact with the cha- 
racteristic industries of the district, were the origin of his 
self-education and practice of the profession of a civil engineer. 
His attention was first directed to mining engineering, and 
especially to making surveys in his native district. He paid 
particular attention to economic geology, and from his natural 
bent in this direction, and in connection with his surveying 
practice, he rapidly gained a complete knowledge of the 
mineral geology, not only of Newcastle, but of his country, 
and at the same time gained much of that knowledge which 
afterwards proved invaluable to him in railway works, upon 
which he was soon engaged. He was employed by the late 
Richard Grainger, the builder and architect, to whom 
Newcastle owes much for many improvements. He after- 
wards surveyed the mines belonging to the Greenwich Hos- 
pital estate at Alston Moor, and from information then and 
previously obtained he compiled his interesting little book 
mublished in 1833, entitled, ‘‘An Account of the Mining 
Districts of Alston Moor, Weardale, and Teesdale, in Cumber- 
land and Durham.” ‘The book is briefly descriptive of the 
main geological features of the districts, the mining operations, 
and of the scenery and antiquities of the Tyne, Wear, and 
Tees. _He subsequently published various pamphlets and 
small works, but took especial interest in the subject of one 
of them, namely, ‘* On the Application of Isometrical Pro- 
jection to Geologicai Plans oat Sections,” and in isometrical 
drawing, as originated by Professor Parish. He also took very 
great interest in questions of education of engineers, and often 
asserted the cae for their acquaintance with geology. 
He invented, and published a small work on, ‘‘A Series of 
Models Illustrating the Nature of Stratification of Valleys of 
Denudation, and Succession of Coal Seams in the Newcastle 
Coal-field.” The system of these models was that of a large 
series of contours of stratifications, cut and fastened to blocks, 
the proper adjustment of which could be employed for 
educational purposes in showing the effects produced by 
faults and aieidiens intersections of mineral veins, 
&c. For several vears after his return to Newcastle he con- 
tinued to carry on his mining engineering work, but in 1838 
he was appointed commissioner for the Dean Forest Mining 
Act. In the same year he took an active part in the proceedings 
of the British Association, which met in Newcastle for the 
first time, At this time he was engaged in mining surveys in 
South Wales and elsewhere, and soon after was actively 
engaged with George Stephenson on Belgian railways, and 
reported at great length on the Sambre and Meuse Railway, 
now part of the main line. His employment in Belgium 
led to his becoming engineer for several ironworks and 
mines, In 1842 he was awarded the Telford Medal of the 
Institution of Civil Engineers for his paper ‘On the Con- 
struction and Use of Geological Models in Connection with 
Civil Engineering.” Until 1850 he, in connection with Mr. 
Marcus Scott, his brother-in-law, and Mr. T. M. Smith, was 
engaged principally on railway surveys and engineering under 
Brunel and others, but in that year the esteem in which his 
mining engineering qualifications was held was illustrated by 
his appointment as manager of the vast mining works and 
property in Allendale, Northumberland, and Durham, of Mr. 
Ventworth Blackett Beaumont and brothers. This appoint- 
ment oceupied all his attention, and his success as manager 
and engineer was very marked. - He adopted new machinery 
worked by the then newly developed arrangements of 
hydraulic gear brought out & Sir W. Armstrong, and was 
active and zealous in the improvement of the dwelling-houses 
and sanitary arrangements of the miners and other workmen. 
In all this he was most liberally supported by his employers. 

In 1845, Mr. Sopwith was elected a Fellow of the onl 
Society, and he had been a Member of the Institution of 
Civil Be acd from 1833, and was a member of its council 
from 1846 to 1848. He also took much interest in meteoro- 
logy, and was president of the Meteorological Society from 
1859 to 1861. e was a member of several other societies, 
including the Geological Society. At the meeting of the 
British Association, in 1833, he took occasion to urge on the 
council the national importance of systematic mining records, 
and he was mainly instrumental in the formation of the 
Mining Records Office. On this subject he wrote a great 
deal. In 1857, he published an interesting little account of 
a visit to Egypt, by Paris, Lyons, Nismes, Marseilles, and 
Toulon, and A had previously published the first account of 
the Museum of Economic Geology and Mining Records Office. 
That he was systematic in his habits may be gathered from 
the fact that he had kept a diary from an early age. In 1871, 
he relinquished his position as manager and agent for 
the Beaumont mines, and left Allenheads, where he had 
resided, and came to London, where he has lived in compara- 
tive retirement, but in the society he wished for. He died 
on the 16th inst., and leaves a widow who was a true com- 
panion to him. He also leaves two sons and five daughters. 








Krurr Guns.—In some trials recently made with 24 centi- 
metre Krupp guns, charges of 171 1b. of powder—or five times the 
original charge—have been fired. The shot weighed 308 lb., and 
the muzzle velocity was 2000ft. per second, 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue adjourned meeting of the Institution of Mechanical Engi- 
neers was held on Fagg 4 the 17th inst., when Mr. Price Williams, 
M.I.C.E., read the ollowing paper, ‘On the Economy of 
Railway Working” :— 

‘The business of common carriers, which the railway companies 
have now been engaged in for nearly half a century is so vast-and 
so varied in its nature as to make it difficult, under any circum- 
stances, to arrive at theexact cost of any one icular branch of it; 
this difficulty is increased by the absence, both in the companies’ 
own accounts and in their published half-yearly reports, of any 
detailed information to enable the working expenses of the 

nger, goods and mineral traffic to be separately determined. 
n the opinion of some eminent railway managers no good or 
useful purpose would be served by such information being 
afforded ; while, with some degree of truth, it is urged that the 
preparation of such detailed information would necessarily entail 
a considerable amount of additional time and trouble. It is, 
however, quite clear that what alone is wanting in order to ascer- 
tain the actual cost of any particular branch of the traffic is 
fuller information in regard to the nature and amount of the 
traffic which each locomotive and vehicle has been engaged in 
earning, together with the train mileage, running expenses, and 
cost of repairs; information which, it is submitted, is scarcely 
more difficult, and certainly not more expensive to furnish than 
that which the locomotive engineers of our principal railways 
have already furnished them, showing the amount of repairs and 
renewals, and the mileage run by each, and all the working parts 
or the machine. ‘The same remark applies with equal force to 
the information needed in the case of the carriage and wagon 
stock. It is true there are many items in the cost of railway 
working which in any case would have to be ——— dealt with, 
such, for instance, as the working expenses of branch lines where 
the passenger, goods, and mineral traffic is mixed up together 
in the same trains. ‘These items are, however, very small in 
amount, and such as would not appreciably affect the calculations. 
In such cases the apportionment of the locomotive and other 
expenses in the ratio of the receipts from the respective c' 
of mixed traffic would, it is considered, practically and — 
adjust the difficulty. With full particulars afforded as regards 
the money earnings of each engine, the nature of the traffic it 
has been been engaged in, the mileage run, the tonnage carried, 
and the running and other expenses of both 7 and goods 
traffic shown separately, there can be little doubt that the cost of 
haulage of each particular class of railway traffic could be deter- 
mined with a nicety and exactness which it is impossible to 
realise at present. In the case of the various items of the work- 
ing expenses common to all classes of traffic, such as “‘ the main- 
tenance of way,” ‘‘ works,” “ stations,” general charges,” ‘‘ rates 
and taxes,” ‘legal and miscellaneous expenses,” a separate and 
special adjustment is obviously necessary. 

Dealing with these items in the order set forth in the published 
reports, it may be observed that a very little consideration is 
sufficient to show that so far as the “cost of the maint 


affording sufficiently accurate results. As having a direct and 
important bearing upon the question of the economy of railway 
working, it may not, perhaps, be out of place to draw attention 
here to the very large saving in the cost of the maintenance and 
renewals of the permanent way which has already resulted from 
the substitution of Bessemer steel for iron rails. Thé ave 

life of an iron rail on the most peta, ale rtions of the 
railways in this country may roundly be en at about 
174 million tons, this being a mean of the various traffic tonnages 
on different lines, including the slow but heavy and concentrated 
traffic on the Lancashire and Yorkshire lines, and also the heavy 
and concentrated iraffic on the Great Northern main line, already 
referred to.* The average ultimate life of a Bessemer steel rail 
is at present undeterminable, inasmuch as there is no instance of 
the ultimate life having been attained, at least under circum- 
stances analogous to those where iron rails had been used. The 
valuable and varied experience we now possess in to the 
wear of steel rails is, however, sufficient to show that not only do 
they possess much greater powers of endurance, but that the 
material itself is, in every way, more to be relied upon than iron. 
The very valuable and important records which Mr. Webb has 
kept of the tonnage and t of wear which the famous 
Bessemer steel rails at Crewe have undergone, and the results of 
similar experience in regard to the Bessemer steel rails on the 
Great Northern, Great Eastern, Metropolitan, South-Eastern, 
and other principal railways show that Bessemer steel rails, 
when subjected to a heavy and concentrated traffic, such as the 
iron rails already mentioned have been exposed to, require, on an 
average, a traffic tonnage of 13,416,832 tons to wear down yin.t 
of the rail head; so that, taking gin. as the available wearing 
depth of each head of a double-headed rail, the measure of the 
tonnage life of an pat. Bessemer steel rail will be about 
161 million tons; or, roundly, about nine times the average life 
of an iron rail. 

Fully to realise the importance of the economy already result- 
ing from the substitution of Bessemer steel for iron rails, it may 
be mentioned that from returns which have been kindly furnished 
to the writer by the engineers of some of the es railways 
in the kingdom, he has been able to ascertain that at the present 
time about 10,194 miles of track, or just one-third of the entire 
railway mileage of the kingdom,+ are laid with steel rails; and, 
inasmuch as this mileage represents the most severely worked 
portions of the railway system, the effect must necessarily be 
very appreciably to reduce the cost of the ordinary maintenance, 
as well as the cost of the renewals of the permanent way. It is 
estimated that the annual saving, in labour alone, in the ordinary 
maintenance of the line, which has resultedfrom the less frequent 
breaking up of the permanent way where steel rails are now 
used, is equivalent to the saving of the services of at least a man 
in every two miles; and this at £26 per mile would, on the 10,194 
miles of railway alone, represent an annual saving of £265,044. 
The present annual saving in the cost of renewals resulting from 
the laying down of steel rails on the 10,194 miles of railway is 
estima at £1,003,472—see Table No. 11, Appendix—so that 
altogether the present saving in maintenance and renewals of 








and renewals of the permanent way ” is concerned, an apportion- 
ment based on the relative train mileages of the two principal 
classes of passenger and goods traffic most nearly fulfils the 
requirements of the case. The wear of the rails and the sub- 
structure of the road is largely affected, as is well known, both 
by the amount of the tonnage and the speed of the traffic. The 
experience on the Great Northern and Lancashire and Yorkshire 
Railways clearly shows that a very heavy and concentrated 
traffic at a slow speed is much less damaging to the road 
than when high speed is combined with heavy traffic; for 
instance, at the Bolton station, where the traffic is very heavy 
but the s slow, it required as much as 38,803,128 tons to 
wear out the iron rails,* while, on the other hand, on the falling 
adients of 1 in 200 onthe Great Northern up line between 
Potters Bar and King’s Cross, where the s , both of the 
nger and goods trafic is great, the iron rails were worn out 
y a traffic of only 9,679,078 tons. Again, on a similar but rising 
adient of 1 in 200 on the up main line of the same railway, a 
ew miles north of Potters Bar, subjected to precisely the same 
amount of traffic tonnage, but where the one of the goods and 
mineral traffic is necessarily much slower, it required more than 
double the amount of tonnage to wear out the iron rails. This 
is perhaps even more strikingly shown in the case of the down 
main line near Potters Bar, just opposite that — of the up 
line already alluded to, where the renewals of the iron rails have 
been so frequent. Here, in addition to the fact that the goods 
and mineral traffic, having to ascend a gradient of 1 in 200, travel 
at a much slower speed, the weight of the traffic is very much 
less, inasmuch as a large proportion of the coal trucks, which 
pass over the descending gradient towards London, return along 
the coeniinn sention empty. In fact, the total tonnage of the 
passenger, goods, and mineral traffic passing over this portion of 
the down line was, in 1876, very little more than half that carried 
over the up line,+ the tonnage of the g and mineral traffic by 
themselves being considerably less than half that on the up line. 
As naturally might be expected, the renewals of the permanent 
way on this particular portion of the down line have been much 
less frequent than on the up line. That the element of speed 
largely affects the wear, and consequently the cost of the repairs 
of the permanent way and rolling stock is well known, so much 
so that in practice it is found that an average passenger train 
weighing, say, 134 tons, and travelling at an pete 0 of 
forty-five miles an hour, will do as much injury to the railway as 
a heavy coal train weighing 400 tons, and travelling at an average 
speed of only fifteen miles an hour; the product of the speed 
into the tonnage, or the speed-tons, as they have been called, 

being the same in both cases— 

134 X 45 = 6030 
400 x 15 = 6000 

It is, therefore, clear that so far as the cost of the maintenance 
and renewals of the permanent way is concerned, its snqetiee- 
ment between the passenger and goods traffic should be directly 
in the ratio of the train mileages of the respective traffics, since 
the effect of what the passenger train loses in weight is @»mpen- 
sated by the increased ag ; and this method of apportionment 
has been adopted in the tables accompanying this paper. As 
regards the other items of the permanent way expenses, such as 
“repairs of stations,” and ‘‘ works on line,” which are toa t 
extent independent of the train mileage, these are relatively so 
small} that whether they are apportioned in the ratios of the 
passenger and goods train mileage, or in that of the nger 
and —_ receipts, the calculations are affected but little ; in the 
tabular statements the train miles ratio has been adopted as 





* oa Minutes of Proceedings, Institution of Civil Engineers,” vol. xxv., 
p. 859. 


+ Vide ‘Minutes of Proceedings of Institution of Civil Engineers,’ 





vol. xlvi, :— 
Up Line. 
P 11596, 98 
AMBONGCT 2. 1 10 ce oe ee 932 
MM ai cc's, ba xe ts % .. 5,558,600 
; 7,110,582 
Down Line. 
Tons, 
Passenger .. 1,398,150 
Goods .. .. + 2,480,974 
8,829,124 
¢ London and North-Western Railway, 1877 :— 
Maintenance and renewals of permanent way . £608,109 
Works and stations .. .. .. 4... ee ey ee ©6<£187,894 
£746,003 


per t way, irrespective of that due to the recent great 
reduction in the price of material, amounts to an annual sum of 
£1,268,516, equivalent to about 4 per cent. on the total paid-up 
ordinary capital of all the railways in the United Kingdom.§ 

L tive Exp —In the absence of any information in 
the half-yearly reports of the railway companies, such as would 
enable the cost of the maintenance and renewals of the passenger 
and goods engines to be separately determined, recourse must be 
had, in apportioning those expenses, to the ratios of the passenger 
and goods train mileage, just as in the case of the permanent way 
expenses. The amount of possible error resulting from the adop- 
tion of this basis of apportionment would, it is considered, be 
very small, and such as could not appreciably affect the relia- 
bility of the calculations. As regards the “running ee 
however, which, as arule, constitute about two-thirds of the entire 
locomotive working expenses, the first item, ‘‘ wages,” ought mani- 
festly to be apportioned in the direct ratios of the train mileages 
and in the inverse ratios of the speeds of the respective passenger 
and — trains ; that is to say, assuming, as is the case on the 
London and North-Western and Great Northern lines, that the 
average speed of the passenger trains is thirty-five miles an hour, 
and that of the goods and mineral trains about twenty miles an 
hour, || the ratios for apportioning the item of wages will be 
obtained by dividing the passenger and goods train mileages by 
the numbers thirty-five and twenty respectively. The results 
arrived at in these two instances are as follows, and the ratios 
obtained, it will be seen, agree very nearly :— 








London and N. W. Railway. Great Northern Railway. 
Ratios of Ratios of 
Pass. T. miles. apportionment. | Pass. T. miles. apportionment. 
er cent. Per cent. 
15,981,878 ‘i Ke 5,831,405 a peal 
——————— = 46695 = 353 stone 611 = 35- 
is 56,62 35°32 a 166,611 5-48 
Goods and Goods and 
tmaineral mineral 
T. miles. T. miles. 
16,719,802 oa “Bs ” 6,061,558 _ . ree a Bae 
ag 835,995 = 64°67 ae = 303,078 = 64°32 
1,292,620 100°00 469,689  100°60 


The next important item in the “‘ running expenses” is the coal, 
which, in the case of the two railways just alluded to, constitutes 
about one-fourth of the entire running charges. Here it is 
evident that the apportiontment should be in the direct ratios of 
the coal ae per mile of the passenger and goods engines 
respectively, multiplied into the passenger and g. train mile- 
ages in case. The result is as follows :— 

London and North-Western Railway. 

Ibs. per mile. 

30°3 X& 15,981,878 = 484,250,908 = 31°77 
62°2 X 16,719,802 = 1,039,971,684 = 68°23 


é Per cent. 
Passenger engines .. 
Goods ’ 


’ - 























100°00 
Great Northern Railway. 
Tbs. per mile. Per cent. 
Passenger engines .. 28°4 X 5,831,405 = 135,611,902 = 38°36 
Goods o +» 43°9 X 6,061,558 = 266,102,396 = 61°64 
100°00 
. Vide “‘ Minutes of Proceedings of Institution of Civil Engineers,” 
vol. xxv. :— 
Great Northern Railway. 
Gradient rising1in 200... .. 6. cn ee oe 24,702,861 
Gradient falling Pa 11,760,926 
” ” ” 13,484,661 
” ” ” 9,679,078 
‘ i: i Me SA ham eee: 
Lancashire and Yorkshire Railway. 
RSG NER Fike 555) 356 00-/ies:\ ae. -oiee! we.) oc. nn 
SRM OD 00-04. 0s se, 60. \40, “00 38,803,128 
9)122,998,880 
17,571,260 
+ (See Table No. 11, Appendix. 
t Board of Trade returns, 1877 :— 
Miles of Equivalent miles 
railway. of single line. 
| | SP Serer «. 18,470 
WUE cena co das ee 7,842 7,842 
17,077 26,312 
Sidings, 25 per cent. .. 4,269 4,269 
21,346 30,581 


§ Total ordinary capital of railways in the United Kingdom in 1877, 
£265,041,233. 





| See Mr, Findlay’s paper, “ Proceedings Inst. C.E.,” vol. xli., p. 4. 
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The ratios of apportionment should be the same in the case of 
the item “water.” It is as well to mention that the very large 
difference observable in the goods engine coal consumption per 
mile on some of the railways—see Table 14 in Appendix—such, 
for instance, as in the case of the Lancashire and Yorkshire 
Railway, is accounted for by the very large amount of goods 
shunting done on that railway. This, as pointed out by the 
locomotive superintendent, Mr. Barton Wright, amounts to about 
120 per cent. on the total goods train mileage ; for while he states 
that the coal consumption per goods train mile on that line is as 
much as 78°79 Ib. per mile, it actually only amounted to 34°18 Ib. 
per mile on the total goods engine mileage. The following tabular 








loss, as has been attempted to be shown by the author of the | 


aper “On the Cost of Working different descriptions of Railwa 
raffic” recently at this Institution, these branches of rail- 
— traffic constitute by far the most lucrative portion of the 
ilway companies’ business. The ave gross receipts per ton 
—irres ve of the distance carried—being 6s. 1d. per ton in the 
case of merchandise, and 2s. 0}d. per ton in the case of minerals. 
The goods and mineral expenses. per ton per mile—to which 


per mile. In order to explain the method by which the expense 
per ton per mile has been arrived at, in the case of the coal traffic 
of the twelve railways north of the Thames, it will be best to 
refer by way of illustration to tabular statements Nos. 9 and 10 
in the Appendix, These give the details of the Great Northern 
Railway traffic receipts and expenses for the year 1877. It may 
be as well to state here that the average mileage rate charged by 

the principal railway companies for the carriage of the great bulk 


Summary of Table No. 1 in the Appendix.—Receipts and Expenses on Railways North of the Thames. 
























































statement, derived chiefly from Mr. Findlay’s paper, “On the | Mileage. — i Total railway traffic. Total passenger traffic. Total goods & mineral traftic, 
Working of Railways,” read at the Institution of Civil Engineers, * | Eee Oa nae mene 
affords some idea of the quantity of coal consumed by the two Rail | less 3° et gs 
engines on the London and North-Western Railway :— sill Miles of Single Receipts. Expenses.| § 25° Receipts. IE 4 #2. Receinta. 12 zed 
? railway.! line. . Expenses. 29:5 Receipts. Expenses. ‘5 | Receipts. Expenses, 5-5 
London and North-Western Railway. & ~ 2 £23 | Chae 
Year ending 3ist June, 1874. toed ot haan Re 
| r d FI é R \P. J P. cent 
| Trai $3 33 = g eee et Ret Sates oe 275 | 5° 2,214,454 | 59°38 | 5,407,974 2,875,821 | 52°5¢ 
| No. of | Train | miles |Z = Se | Ze | Midlana be st | 155 : | 1,644,436 | 51 | 3,757,620 | 2,083,116 | 54-1t 
jengines.| miles. pr Os ZS | 52° | Great Northern y9St | 98°Si 1,146,710 4,218,035 | 2,209,217 | 52°88 
| engine. 2 28 2s | Great Mester os es 2! 772,015 1,703,5 903,410 | 53°08 
8 “8 5 © | North-Eastern ; ted pede 30,676 1,260,346 | 634,222 | 50°30 
| tae wee) eee cee) ee ° | 332 145 « * one 
| Munchen Shetland Lincoln oe uaz | ears | sae 1s 
No. No. | Ibs. Tons. | Tons, | Lancashire and Yorkshire.. .. .. .. | 26 | 54° 2| 59°72 | 2'144°310 | 1,088'834 | 50°78 
Passenger traffic.. | 391 (14,460,5°3 | 36,983 30°3 | 195,605] 5 North Staffordshire .. .. ean | 540,332 § . aa ane l cee. L nanan Saentiae tkeace 
ie . ‘ Glasgow and South-Western 317} | 5835 | 1,026,358 572554 | 55 so0,e0s | 2827110| s8-os | eauraas| suortte | Suede 
= von : ‘ mina * 5 : , . vote | ~ BBR 572,554 | 55°78 9,89 232,110 | 58°04 626,465 | 340,444 | 54°: 
Goods traffic .. | 1544 (16,097,954 | 10,426 | 62°2 | 447,006 289} _ 1g —~ gy those “ a | 1,207 | 2,770,697 1,378,208 | 49°74 916,094 460,038 | 60°22 | 1,854603 | 918,070 | 49° 7 
sakt imaunemtchses 1-are lasnaeel mt North British 5 834 1,268 2,190,211 1,168,201 | 53°34 854,687 463,930 | 54°28 | 1,335,524 704,271 | 52°74 
| 1935 [30,558,522 | 15,792 | 47° 27 33] Sa 
} tate 10,698} 17,750} (45,903,625 24,750,763 | 53°92 17,445,810 10 008,686 | 57°87 28,457,815 14,742,077 | 51°80 


Minor Items of Running Expenses.—Some of the running and 
minor items of the running ex»enses, such as “‘ office expenses,” 
*« general expenses,” &c., should certainly be apportioned in the 
ratio of the passenger and goods traffic receipts; but, on the 
other hand, there are other items, such as “salaries,” “oil,” 
“tallow,” and “stores,” which should be apportioned in the 
ratios of the passengers and goods train mileages ; all these minor 


items have, however, as in the case of Fann way expenses, | 


apportioned in the latter ratios. The results arrived at by 
the several method 
summarised in the following statement, which shows the different 
percentages of the total locomotive expenses attributed to the 
passenger and goods traffic on all the principal railways north of 
the Thames :— 
Locomotive Expenses. 

Attributed to Attributed to 


Name of railway. 














passenger 8 an 
traffic. mineral traffic. 
Per cent. Per cent. 

London and North-Western : 7 60°05 
Great Western.. .. .. .. 60°49 
Midland .. .. 70°88 
Great Northern 58 93 
Great Eastern .. = 47°13 
North-Eastern... .. . 70°34 
Manchester and Sheflield 64°94 
Lancashive and Yorkshire .. 57°98 
North Staffordshire - “ae 55°90 
Glasgow and South-Western 63°90 
Caledonian i ee ae” "ee 69°08 
North British .. 62°16 
12)458°22 741-78 
Average .. . 38°19 61°81 


Cost of Carriage and Wagon Repairs.—No special remark is 

meer ts in regard to these expenses, which, as they are given 
separately in the accounts of the companies, have been allocated 
to the passenger and goods traffic respectively. 
Trafic Expenses.—The only instance where the expenses, which 
in the reports of the railway companies are designated as “‘ coach- 
ing and merchandise expenses,” are-given separately, is in the 
case of the London and North-Western Railway reports. The 
very full and complete manner in which the several items of 
these expenses have there been separated, affords a means of 
verifying the correctness of the method adopted by the writer in 
apportioning these traffic charges, namely, in the ratio of the 
passenger and goods traffic receipts, in all cases where they are 
not shown separately. The chief reasons for having recourse to 
the ratios of passenger and goods traffic receipts are that the 
results so arrived at correspond so closely with the actual amounts 
of the “‘coaching” and “‘ merchandise ” expenses in the case of 
the London and North-Western ; and, further, that the ratios 
which the passenger and goods expenses thus derived severally 
bear to the passenger and goods traffic receipts, still more closely 
correspond with the act ratios which obtain in the London 
and North-Western case. With the exception of the item of 
** demurrage .of carriages and wagons,” which is apportioned in 
the ratio of the respective train mileages, and of the items of 
**compensation to passengers and goods,” and of ‘‘ Government 
duty on the passenger traffic,” which are all allocated under their 
proper headings, the remaining items of working expenses are 
apportioned in the ratio of the receipts from the respective 
sources of passenger and goods traffic. 

Summary of Receipts and 3 on Railways North of the 
Thames.—From a reference to the above summary of the tabular 
statement No. 1 in the Appendix,+ it will be seen that the total 
traffic receipts in 1877 on 10,698 miles of railway north of the 
Thames, representing about 72 per cent.t of the entire railway 
mileage in Great Britain, was £45,903,625, of which £17,445,810, 
or 38 per cent., consisted of passenger traffic receipts, and 
£28,457,815, or 62 per cent., was derived from goods and minerals. 

e total expenses incu’ in earning these railway traffic 
receipts were £24,750,763 or 53°92 per cent. of those receipts. The 
passenger traffic expenses—£10,008,686—constitute only about 
40 per cent. of these expenses; the proportion, however, which 
the passenger expenses bear to the passenger receipts is as much 
as 57°37 per cent. On the other hand the goods and mineral 
expenses, which constitute nearly two-thirds of the entire 
working expenses—59°56 per cent.—only amount to a little over 
50 per cent. of the goods and mineral receipts. The total traffic 
expenses appear to be highest in the case of the Great Northern 
—58°68 per cent.—and lowest on the Manchester and Sheffield 


—47°71 per cent.—and Caledonian—49°74 per cent. It is also 
metleaghie that the North Staffordshire 


ee traffic expenses 
amount to as much as 73°77 per cent. of the nger receipts, 
while those of the Caledonian amount to only 50°22 per cent. 
The goods and mineral traffic expenses show, as might be expected 
from the different circumstances of the traffic, considerable 
variations ; those on the North Staffordshire being the highest— 
54°24 per cent.—while those of the Manchester, Sheffield, and 
Lincolnshire, as in the case of their total traffic expenses, are the 
lowest—43°92 percent. The followingsummary, Table A, showsthe 
total tonnage, the total gross receipts, working expenses, gross and 
net receipts perton of merchandise and mineral traffic onthe twelve 
principal railways in the kingdom in the year 1877. Although 
the means are not afforded in the railway companies’ accounts for 
directly determining the cost of carrying a ton of mechandise and 
a ton of coals, it is evident from the foregoing figures that, so far 
from either the goods or mineral traffic being carried at a dead 





* “ Minutes of Proceedings Inst. C.E.,” vol. xli. 

+ (This Appendix contains a large number of tables which we have not 
space to reproduce. We have given examples, however, of the more 
important, while Mr. Williams’ summaries contain the essence of the 
others.—Ep. E.] 

t Total mileage of railway in 

England and Wales... 
Sectland .. 1. ss 


Great Britain in 1877 :— 
one er be Se ae ee 12,098 
2,776 


20 20°68. 26. 





14,874 





s of apportionment already explained are | 






































Tabular Statement, 














Percentage of receipts .. ee eee . . (38°01) i ates 61°99 
Ditto, expenses ee (100) .. (40 44) (59°56) 
_ 
Table A.—Summary of Receipts and Expenses on Twelve Principal Lines. 
Miles of Gross Ditto | Working Ditto Ne i 
Traffic c rking i Net | Ditto 
te? Sas ad railway. Tonnage. receipts. per ton. expenses. per ton. receipts. | per ton. 
| £ d. dec. Fe £ d. dec. £ a a. a . 
| Merchandise .. is 51,745,813 | 15,706,763 72°85 | : _ al ape 
ee eee eee ores a 116,210,972 | 11,762,300 2¢ | 14,742,077 _ ( 13,715,738 
a ee ee ee == -- 988,752 — j — — 
| 10,698} 167,956,785 40°66 14,742,077 31.6 13,715 738 19°60 


No. 9.—Great Northern Railway, Year 1877.—Apportionment of Working Expenses between Passengers and 


Goods Trafic. 





































































































Ratio of train mileage used in apportionment. Ratio of receipts used in apportionment. Tonnage. 
Miles. Ratio. ; Ratio. 
Passengers .. .. .«. 5,831,405 49°03 Passengers .. yer 1,252,226 42°38 Merchandise. . 3,620,809 
Goods and minerals .. | 6,061,558 50°97 = || Merchandise £1,154,106 Minerals 2,923,679 
—— Minerals . 549,414 -____ 
Total .. 11,892,763 100-00 —- Total 7,574,488 
Total goods and minerals .. 1,703,520 57°62 
Total.. | 2,955,746 100°00 
Expenses as apportioned. Mineral expenses, 
inc, return empties. 
Items of expenditure. Total Apportioned To passenger traffic. To oes mineral Per ton per mile. 
expenses. in ratio of — Per 
Per | Per goods | "|" Tive | Live 
Am . g | sive sive 
coumaaaes passenger Fe mar and mineral “ile. | load lead 
* train mile. “PPO * train mile. 1300 tons. 400 tons. 
° z ; & d £ d. no * d. 
Maintenance of way .. 302,197 | Train miles. 148,167 610 154,0% 6°10 12°20 | 0°0407 0° 0305 
Locomotive power .. 400,264 | See Table 10. 164,393 6°78 235,866 9°35 1870 | O°0623 = O° 0407 
Z : (100) (41°07 p. cent.) —"—-v “~~ (58°93 p. cent.) 
Carriage repairs .. 52,078 Actual amount. 52,078 } 214 | 
Wagon repairs nee a Hae 69,933 | ” | 69,938 2°77 554 0°0185 0°0139 
a ; § Coaching ..) 559.644 
Traffic expenses { Merchandise 5 ** 550,640 Receipts. 12°77 25°54 O°C851 | 0°0638 
(100) 
General charges .. se $1,271 o y 1°85 370 O°0124  0°00903 
Law charges .. es $8,803 a 5 0°20 040) O'0018 «00010 
Comp ion, p vers date ial 61,3i7 | Actual umount. 61,317 2°52 
se len! ot 08 «be te 20,254 20,254 1°80 1°60 0°0053 =60°0040 
MPUO GE GHD 0. 60 22 ce ce oe 74,194 Receipts. 31,443 1°29 42,75 1°69 338) 00113 O° 0US4 
Government duty .. .. .. .. .. 34 700 | Actual amount. 24,700 1430 | 
Parliamentary he a ee es ee 7,132 Receipts. 3,023 O12 4,109 0716 0°32) 00011 =0°0008 
Mileage and demurrage of rolling stock 3,628 mi 1,537 6°06 2,091 0°08 O16 | 00005 0° 0004 
1,675,425 772,015 31°77 003,410 8°77_—*|: 7154 | 0°2385 | O-1788° 
ae (100) (46°08) 63°92) n | 
sd 
Ratio of expenses to receipts .. (56°68) (61°65) (53°03) 
. 
Tabular Statement No, 2. 
Passenger traffic per train mile. Goods and —— ines Total traffic per train mile. 
Name of railway. >= - — —_—__—— _ —$——— — —————____——_ —— —— see iancinemensheaguesennmanesinsmsntne 
Gross Working Net Gross Working | Net Gross | Working | Net 
| receipts.* expenses. receipts. receipts. | expenses. | receipts. receipts, expenses. | receipts. 
se re Ser da. 8 a | a oe a a TS |e a T9 ae ea 
| | | (Av.) 
Landon and North-Western .. (Max) 8°01 2 9°27; 1 [lO°74 6 6°49) 3 5°26 3 j1°23 > 76 3 1°42 (Av.) 64 
i | (Max) | 2 | 
Great Western 5 | 2°39| 2 8°40 2°15°99 5 6°35} 2 11°90] 2 645 5 | 4°44 2 10°20 (Av.)! 6°24 
: (Av.) | | =; 
Midlaud .. .. ee 4 5°58 2 6°5 1 {11°07 5 750) 2 11°35 2 15) 5 | 2°28 2 | 9°54 4°74 
¥ | (Av.) | (Min.) | 2 | 
Great Northern .. .. 4 3°54 2 77 1 |7°37| 5& | 7°46 2 11°77 2 7°68) 4 {11°40 2 | 9°56(Min.) 1°8t 
(Av.) (Av.) | (Av.) 2 | 
Great Eastern 4 7°37 2 8°24 1 {11°13 6 8°92 3 4°71 3 4°21 5 j 5°40 2 (11°58 5°82 
| | | } 2 | 
North-Eastern .. .. «. 4 5°21 2 “84 1 8°37 6 10°22 3 6°37 3 (3°85 5 |11'64 8 2°89 | 8°75 
(Min.) (Min.) | (Min.), | 3 
Manchester and Sheffield .. 3 | 5°91 1 “44 1 | 6°47 8 | 0°49) 3 | 6°38 4 611; 5 | 9°96 2  9°14(Max) 0°82 
(Max) (Av.) | 3 
Lancashire and Yorkshire | 4 10°70 2 11°06 1 |1l*64 7 | 916 3 11°30 8 | 6 66 SC 8°86 3 | 4°94 lo-42 
: | (Min.) (Max) (Max) (Max) (Max) (Max) 
North Staffordshire | 3 10°22 } 2 10°1 1 0°12 8 11°01 4 4 9°7 6 0 3 5°49 10°11 
} | (Min.) (Min.) (Min.) 2 
Glasgow and South-Western } 4 | 4°14] 2& | 6°26 1 | 9°88 5 5 2 37 2 57 11°40 2 | 916 2°24 
| | | (Min.) 2 | 
Caledonian . 4 4°57 2 2°40 2 | 2°17 5 68d | 2 3 9°78} 5& | 1°38 2 6°48 (Av) 6°8 
2 
North British 4 6°06 2 5°34 2 0°72 5 11°33 3 1°62 2 ‘9°71 5 3°28 2 9°69 2 
DEE 6c. ae es ot SE TO | 2 |7°75| 1 fill-48| 6 | 2°93) 2 | 2°82 8 loll) 5 | 6°08 | 2 ae 2 
j | ! 














© Including season tickets, mails, parcels, &. _Av.)= Average per train mile, (Max.)= Maximum per train mile.  (Min.)=Minimun per train mile. 


further allusion will presently be made—cannot be directly 
determined ; but the gross receipts from the goods and mineral 
traffic combined amount to 3s. 47d. per ton, while the combined 
expenses only amount to 1s. 9d. per ton, leaving roundly 1s. 8d. 
per ton, or nearly 50 per cent. of the entire receipts from 
these great sources of railway traffic, as clear profit. ‘Che total 
earnings, expenses, and net receipts per ton of the combined goods 
and mineral traffic having thus been determined, it only remains 
to aseertain what the earnings and what the expenses are per ton 


of their London coal traffic is about 4d. per ton per mile, and 
that the net load carried by a coal train may roundly be taken 
at 300 tons. On reference to this table it will be seen that the 
average cost per train mile on the Great Northern, in the case of 
the goods and mineral traffic, is 2s. 11#d., but inasmuch as the 
coal wagons have to be hauled back again empty to the collieries, 
it is n in dealing with the cost of haulage of coal traffic 
to double the cost per train mile. Dividing, therefore, twice the 
average cost per full train mile, or 58, 11d., by the 300 tons 
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verage net train load, we have 0°2885d,, or somewhat less than a 
pethtag, as the cost per ton per mile, so that even at this low 
rate of a halfpenny per ton per mile, the cost of carrying a ton of 

. coal only amounts, it will be seen, to about 474 per cent. of the 
ss receipts which the Great Northern way Company 
erives from this large and important branch of their traffic. It 
should further be borne in mind that, notwithstanding the fact 
that on the Great Northern, and on all the other railways dealt 
with in this paper, the goods and mineral traffic has been debited 
with nearly two-thirds of the entire railway working expenses 
still the proportion of net receipts derived from their an 
mineral traffic is very much larger than in the case of the passen- 
ger traffic; the average net receipts from goods and mineral 
traffic on the twelve railways being 48°20 per cent., while in the 
case of the passenger traffic the net receipts only amount on an 
average to }2-63 per cent. It should be mentioned that with a 
view still further to reduce the coal traffic working expenses, 
some of the railway companies largely engaged in the London 
coal traffic have lately had it in contemplation to increase their 
net train load to 400 tons by eer an amore powerful class of 
engines specially designed for the purpose. The effect of this 
increase in the net load hauled would be—as may seen on 
reference to the tabular statement No. 9—to reduce the expense 
to one-fifth of a penny per ton per mile. 

Goods and Mineral Traffic—Comparison of Tonnage and Receipts. 
—From a reference to Table No. 2 in the Appendix it will be seen 
that the tonnage of the minerals carried by the twelve railway 
companies north of the Thames—116,210,972 tons—is more than 
double the tonnage of the goods and merchandise—51,745,813 tons 
—the gross receipts derived from the goods—£15,706,763—being, 
however, about 50 per cent. more than from the mineral traffic— 
£11,762,300—the average gross receipts per ton from both goods 
and merchandise are 6s. 1d. per ton as compared with 2s. 04. 

yer ton in the case of the mineral traftic—see mere, age 8, 

n the case of the Midland and the Manchester, Sheffield, and 
Lincolnshire Railways the Ss of the goods and mineral 
tonnages are about equal, the goods receipts per ton in both cases 
being considerable above the average, while the mineral receipts, 
more especially in the case of the Manchester, Sheffield, and 
Lincolnshire, are as much below it. 

Goods and Merchandise Receipts and Expenses per Train Mile.— 
It is impossible, as has already been stated, to obtain the goods 
and mineral train mileage separately; but the receipts and 
expenses per train mile of the goods and merchandise traffic on 
the twelve railways, based on the combined mileage of goods and 
mineral traffic, are 6s. 3d. and 3s. 3d. respectively,* the net 
receipts per train mile being 3s. 04d. or 48°2 per cent. of the 
entire goods and mineral traffic receipts. Table 25 gives the 
cross results, working expenses, and net receipts per train mile of 
the passenger, goods and mineral traffic, and also of the total 
traffic of the twelve railways north of the Thames for the year 
1877. To sum up the question of the cost of working the goods 
and mineral traffic, it is clear that the mineral traffic is, notwith- 
standing the low rates at present charged for its carriage, by far 
the most profitable part of the business of the railway companies ; 
and further, that the proportion of the net receipts or profits 
obtained from the goods and mineral traffic combined largely 
exceeds, us has already been shown, that which is derived from 
the passenger traffic. 

Extra Cost of Haulage on Ascending Gradients.—There is yet 
one other important item in the economy of railway working 
which remains to be noticed, and that is, the extra cost due to 
the haulage of traffic on ascending gradients, or gradients 
‘against the load,” as they are termed, an item which, in the 
opinion of the writer, has not been sufficiently taken into account, 
more especially in connection with the working of heavy goods 
and mineral traffic. ‘The case of three principal railways, having 
their termini in London, may be taken by way of illustration ; 
their names for obvious reasons will not be mentioned. The 
distance from a common point to London in the case of railwa 
A is 161} miles, of railway B 180% miles, and of railway C 180} 














26°8 per cent, vely 5 and further that the total mil of 
the dene paethiny 2s ate ; the f method to terms of level 
line are 224} mil iles, es res vely, It 


A in its actual length is 19 miles shorter than the other two 
routes, the distance in terms of “‘ haulage mileage on the level” 
is only five miles in favour of that railway. Table No. 25 gives 
in detail the particulars of the various gradients, and the “extra 
haulage mileage” represented by the gradients against the load, 
as worked out in the case of railway A; the “extra haulage 
mileage” of the ascending gradients on the other railway routes 
being worked out in a precisely similar way. It only remains for 
the writer to express his obligations to the oe managers, 
engineers, and locomotive superintendents of the various rail- 
ways who have so kindly and readily furnished him with infor- 
mation on various points dealt with in the paper, and illustrated 
by the accompanying tables and diagrams, 


























Statement No. 10.—Great Northern Railway, Year 1877.—Appor- 
t tof L tive Expenses between Passengers and Goods. 
Total. Passenger Goods 
expenses expenses. expenses. 
£ £ | oe 
Salaries, office expenses, &c. 7,116 | 49°03* 3,849  50°97* 3,627 
Running expenses : 
Wages connected with the 
working of locomotive | | 
oe ea 134,046 | 35°47¢ | 47,546 64°53t 86,500 
7 ! 
cokgand cot 22] 11010 ag-sot | ant08| oott | 70,00 
Oil, tallow, and other stores} 21,714 | 49°03* | 10,646 50°97* _ 11,068 
Total running expenses : | 
£283,923 | 
Repairs and renewals: 
WR: eae ae 6 62,588 | 49°03* | 30,687 50°97" | 31,901 
Materials .. .. .. ..| 57,298 | 49°03* | 28,093 50°97* | 29,205 
Total repairs, &c., £119,886 | 
Repairs and alterations of | 
workshops .. .. .. ..| 4,706 | 49°03* | 2,307 50°97" | 2,399 
Repairs of engine turntables} 120 | 49°03* 59 | 50°97* | 61 
415,751 171,990 243,761 
Less engine power supplied | | 
to other departments and 
other joint lines.. .. ..| 15,487 | 49°03* | 7,592 | 50°97* | 7,895 
Total .. .. .. ..| 400,264 164,398 | 235,866 
me. 3. = OE ee (41°07) | (58°93) 








* Apportioned in ratio ef train miles Sine. 
Passenger train miles .. .. 5,821,405 or 49°03 per cent. 
8 »” ” ee 6,061,558 or 50°97 ~ 
erm mA 
+ Apportioned in ratio of train miles divided by speed of trains :— 
Per cent. 
= 166,012 or 35°47 





viz., 35 miles per hour for passenger trains = 


pa goods trains 


35 


° aA 
viz., 20 m = S001 58S = 303,078 or 64°53 
Total... ss oc. co. to co 0c 26 ve co S60,600 oF 10000 
1 Apportioned in ratio of train miles, multiplied by consumption of 
fuel per mile :— 
viz., passenger engines.. 28°4 X 5,831,405 = 165,611,902 or 38°36 p. cent. 
viz , goods al . 43°9X 6,061,558 = 266,102,396 or 61°64, 


Total .. -- 431,714,298 or 100°00 ss, 


Tabular Statement, No. 11.—Estimated Saving effected during the 
last Twelve Years, by Substitution of Steel Rails for Iron. 
This table shows the saving alread effected during the last 
twelve dn X by the substitution of Bessemer steel rails in the 
renewals of 10,194 miles of railway in the United Kingdom pre- 
viously laid with iron rails. 
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miles. The mileage of level line and the gradients with an Average cost of renewal of one mile of | No. of —— gh gw! 
against the load on the respective routes is as follows :— single line. renewals, [Weng oa 
Railway A. Railway B. Railway C. Iron Rails £84 eae I 
} ons. 
=e, | mc. | me ok 118 rails at £7 perton .. ..| 826 0 0/| 
Mileage of levelline.. .. .. .«- 35°14 43°28 77°38 94 rails, old, at £3 10s. per ton| 329 0 0 
Mileage of gradients against load.. 65°02 74°04 58°48 | 
Mileage of gradients with load .. 59°53 63°20 | 42°61 497 0 0 
Cost of labour, 1760 yards at 6d.| 44 0 0 
159°69 180°52 178°67 
Distance from railways A. and C. to 541 0 0 9 4,869 0 0 
common point of junction with B. 1°50 - 1°59 
B Steel Rails : 
161°48 180°52 180°46 ons. 
“Extra haulage mileage” due to 118 rails at £12 10s. per ton —_.. | 1475 0 0 
gradients against the load.. .. 63°4 48°77 47°40 Sirails, old & scrap, £65s.p. ton, 587 10 0 
(See Table No. 25.) (39 p. cent.) (27 p. cent.) (26°3 p.cent.) Ey 
Equivalent mileage of level line ..|  224°52 229°49 | 228°06 Cost of labour, 1760 yards at 6d.| 44 0 0 
The steepest gradients against the leeds in the cane Z rellag A 931 10 0 1 93110 0 
are two short lengths of 1 in 178 and 1 in 198, eac out 24 miles Differen ile, between steel and i : 
long. The naeaaal gradient, however, against the load on this Hegarty es $,987 10 0 
line is 1 in 200, the mileage of which on different parts of the line | Total saving in period of maximum life : 
amounts altogether to 24 miles 15 chains ; the total mileage of | & 10,194 miles at £3937 10s... .. as. £40,138,875 
ascending gradients, varying from 1 in 240 up tol in 440, Total savi ; 3, 
amounts to 21 miles 10 chains ; o- “> By gene of ~, total ral saving £40,094, 202 
654 miles of ients against the load is made up of easy | Tota) annual saving during the period of maximum life | 
gradients, which vary from 1 in 550 to Lin 3195. The yooh of . vin. 45 rok mg e jascired 


the route to London by railway B is considerably longer ; its 
74 miles of gradients against the load consist of (1) about 20 
miles of rather steep gradients varying from 1 in 135 to 1 in 200, 
(2) about 94 miles of gradients varying from 1 in 200 to 1in 400, 
(3) about 444 miles of easy gradients varying from 1 in 500 to lin 
7000. The length of the route to London by railway C is almost 
exactly the same as that by railway B, but differs from both the 
former railways in having considerably longer lengths of level 
line, fewer gradients of 1 in 200 than in the case of railway A, 
and fewer and better gradients than railway B. In explanation 
of the mode of arriving at the “‘extra haulage mileage ” repre- 
sented by the various gradients against the load, attention should 
first be called to the well recognised fact that the constant train 
resistance, due to the friction of the wheels, axles, and other 
moving parts of the engine and vehicles, is about 8b. per ton or 
atoth part of the gross load, when the train is travelling ata 
merely nominal speed on the level. It is equally well known 
that the train resistance due to gravity alone varies as the sine or 
the angle of inclination of the gradient ; so that on a gradient of 
1 in 280 the resistance per ton of train would be just rtpth part, 
or 8lb. It follows therefore that on such a gradient the resist- 
ance due to gravity amounts to exactly the same as the constant 
train resistance at a nominal oak on the level; so that on 
a gradient of 1 in 280 an engine would only be able to haul 
half the Loa egy om its own weight—which it is capable 
of hauling on the level, or in other words the same engine 
would be able to haul on the level twice the load, including 
its own weight, that it could do on a gradient of 1 in 280, 
The practical effect of this in railway working would be that an 
engine capable of hauling a given maximum ] on the level, 
would, on a gradient of 1 in 280, have to make two separate trips 
for the same load, consequently doubling the train mileage on 
that particular gradient. Following out this principle, the writer 
has calculated the “‘ extra haulage mileage on th level ” repre- 
sented by the various gradients against the load on these three 
railways, and he finds the results to be as shown in the above 
table, viz., that in the case of railway A the “extra haulage 
mileage” amounts to 63 miles 4 chains, or to just 39 per cent. of 
the total actual length of the line; that in the case of railways B 
and C the “‘extra haulage mileage” amounts to 27 per cent. and 


* See Table No. 2 in the Appendix. 


























capaci = £891,975 per annum, 
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Tabular Statement No. 12.—Estimated Future Saving by substitu- 
tion of Steel Rails for Iron. 

This table shows the saving to be effected by the renewal with 
steel rails of the existing 24,661 miles of single line of iron 
rails during the next ten years ; the prices of steel and iron rails 
being taken the same, viz., £6 per ton, and the life of steel rails 
being estimated at nine times that of the iron rails, credit being 
given in both cases for the scrap value of the old materials. 
































4 lc il 
Average cost of nee one mile of single | No. ~ i Pad ag tg of 
¥ renewals. |“ stoel rails. 
Iron Rails : &£ ad 
118 tons at £6 perton.. .. 708 0 0 
94 tons scrap at £3 per ton 282 0 0 
426 0 0 
Cost of labour, 1760 yards at 6d. 4400 ‘ 
470 0 0 
coctieesbomsionans 9 4,230 
Bessemer Steel Rails ; 
118 tons at £6 gai ee tee 708 0 0 
94 tons scrap at £3 282 0 0 
426 0 0 
” Cost of labour, 1760 yards at 6d. 44 0 0 
470 0 0 1 470 
Difference per mile between steel and iron. . 8,760 
Total saving in period of life of steel rails, 24,661 
miles at £3160 per mile... se ee ee ee 92,725,351 





Total annual saving during tho period of life of steel rails taken at 
45 





92 1 per 
2, 725,35: . 
— = £2,060,563 


Tabular Statement, No. 13.—Number of Tons of Traffic which have 
sufficed to wear the heads of Steel Rawls ts of an inch on various 
Railways in England. 


























' 
= Av 
No. of tons 
Name of Railway. on of vein. wear | ima 
| rail heads. wear. 
London and North-Western Railway. In. 
pe) ae eee 3 | 12,006,000 0°625 
arabe pea 2 | 12,000,000 0°625 
. Sa ps 4 | 5,142,856 0°875 
Ro ” 8 | 8,474,576 0531 
ee ee APS 1 | = 9,370,777 0°406 
Great Northern Railway } 
Steel rails at King’s Cross .. .. .. 7 | 13,190,429 0°350 
o » Running Road, Barnet, | 
and Potter's Bar.. ..| 3 20,634,000 0°130 
” »» King’s Cross, Wood Green ll 8,131,444 0330 
Metropolitan Railway.. .. .. .. -.| 7 | 11,800,071 0°436 
South Eastern Pre eee Ay eg 15,697,000 0°125 
oe A a ae ee 1 81,644,000 0°125 
147,585,153 11)4°552 
Average of 11 cases 13,416,832 0 413 





Taking total available wear at ; of an inch, or z ths in. 13,416,832 x 12 = 


Total tons traffic during life = 161,000,000. 
_Average wear of steel rails _ 161,000,000 _ 92 
Average wear of iron rails 17,500,000 

Tabular Statement, No. 14.—Average Cost of Fuel of Passenger and 

Goods Engines per Train Mile. 

















y, . Passenger Goods 
Name of Railway. Engines. Engines 

Ibs. Ibs. 

London and North-Western .. 30°30 62°20 
Great Western .. .. .. .«- 25°34 45°12 
Great Northern .. " 28°40 43°90 
Great Eastern .. .. .. 27°00 45°00 
Lancashire and Yorkshire .. 33°25 *78°79 
Glasgow and South-Western... 34°71 41°46 
London, Chatham, and Dover 81-75 44°50 
South-Eastern .. .. .. .. 33°02 43°07 
Taff Vale $33°08 7400 
276°85 451°04 

Average of 9 railways 30°76 50°21 





Nore.—The cost of fuel of the passenger and goods trains is not kept 
separate on uhe Midland and London and South-Western Railway. For 
the railways given, the information has been supplied by the locomotive 
superintendents. 

* 27°77 lb. per mile on total passenger engine miles, and 3t 18 Ib. on the 
total goods engine miles, the goods shunting being 120 per cent. on the 
goods train miles. 

Z 23°16 lb. per passenger engine mile, and 42 Ib. per goods engine train 
mue. 

The paper was illustrated by a few diagrams, to which, how- 
ever, hardly any allusion was made by the author. In opening 
the discussion, the president called attention to this fact, 
and said : ardly any reference has been made in the 
paper to the diagrams, probably Mr. Williams will wish to explain 
to the meeting the way in which the diagrams have been con- 
structed. 

Mr. Price Williams: Perhaps I may be allowed to state, sir, 
that during the discussion of Mr. Conder’s paper you called upon 
me rather unexpectedly to speak. I didso with great hesitation, 
because I had not then had the opportunity of studying that 
per as closely as I should have liked to do; and I ventured to 

and in two estimates showing approximately what, in my 
judgment, was the cost of coal traffic. Since then I have gone 
much more carefully into the question of those two estimates. 
In the cases of the London and North-Western and the Great 
Northern the basis of allocation of the passenger and goods 
working expenses was roughly in the two principal items, mainten- 
ance and permanent way ; and the locomotive expenses, the ratio 
of train mileage. In this paper I have analysed the expenses 
much more critically ; and in the case of the locomotive expenses 
I have dealt specially with the two 1: t items in the locomo- 
tive expenses, namely, the wages and the coal, dealing, in the 
case of the wages, in the ratio inversely of the time and directly 
as the train mileage; and in the case of the coal, directly as 
respective train mileages. I should state that this r is really 
the outcome of, and is intended to bea reply to, . Conder’s 
paper ; and I hope that I have made clear, as I think I have, my 
contention that his statistics are certainly founded on a fallacy, 
and that instead of the goods and mineral traffic being, as > 
contends, carried at a dead loss, that portion of the railway 
traffic, which is the major portion of the railway traffic of the 
kingdom, is in fact the most profitable portion of it. Since I 
completed this paper I have dealt with the railways south of the 
Thames, and I will hand in to the secretary similar tabular state- 
ments, such as those in the paper, dealing with the railways south 
of the Thames, the inetropolitan, and the mineral traffics. As I 
expected, the results at which I have there arrived confirm still 
more strikingly the soundness of my view. I find that the circum- 


stances of therailways south of the Thames, as heavy traffic, 
are, of course, very diferent ; but still there is perceptible there 
avery large amount of profit in the goods traffic. Indeed, the 


profit per ton per mile is higher on the railways south of the 
‘Thames than it is on the north. To sum up very briefly the 
results respecting the railways south of the Thames, I may state 
that in dealing with the allocation of locomotive expenses on 
railways north of the Thames, which really forms one of the 
most important features of this question, I find that, roundly, 
38 per cent. of those expenses are attributed to passenger traffic 
and 61 per cent. to goods; whereas on railways south of the 
Thames, as you might cxpect from the great preponderance of 
passenger traffic, I fiud that it is reversed, that, in fact, 75 per 
cent. are attributed to passenger traffic and only 24 per cent. to 
the goods. Then with regard to two of the metropolitan rail- 
ways which are essentially passenger railways—I mean the 
Metropolitan and the Metropolitan District—83 per cent. is 
roundly eugene to the passenger traffic, and only 16 per cent. 
to the goods. Then with regard to the mineral traffic, of course 
the expenses are again reversed. I have taken the three great 
mineral railways in the kingdom—the Taff Vale, the Maryport 
and Carlisie, and the Furness railways—and there I find that the 
amount of the locomotive expenses attributable to passengers is 
only 24°23 per cent., and 75? per cent. is attributable to the goods 
pee minerals. I also find that taking the total expenses south of 
the Thames and north, and comparing them, that these results 
are arrived at. As has already been shown in the case of rail- 
ways north of the Thames, the ratio of total expenses to total 
receipts is roundly 54 per cent.; the proportion of the enger 
expenses to total receipts is 57 per cent., and the goods 52 per 
cent.; that on the railways south of the Thames the total expenses 
are 52 per cent., the passenger expenses 53 per cent., and the goods 
50 per cent.; that in the case of the metropolitan railways the 
ratio of total expenses to total receipts 46 per cent., the ratio of 
passenger expenses to total receipts is 47 per cent., and 42 in the 
case of goods. With regard to the mineral railways the propor- 
tions are very similar, that is to say, 44 per cent. total receipts, 
61 per cent. in the case of the passengers, and 41 per cent. 
roundly in the case of goods. I may further state that the aggre- 
gate mileage which I have dealt with by this serpents ble 
represents roundly about 84 per cent. of the total railway mileage 
in the kingdom, or, taking it in terms of single miles, about 
88 per cent.; and I venture, therefore, to think that results which 
are very carefully based on the examination of the accounts of 
the railways which constitute about 84 per cent. of the entire 
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railway system of the kingdom are necessarily ‘reliable. There | that this discussion will not be allowed to drop until the laws | prove most remunerative to the companies, if fully d 
is one di m, which I call No. 1, which I think graphically | which regulate the cost of working various kinds of traffic are Tt is clear from this table that the are ted tra eveloped. 


shows all the — connected with the railways both north and 
south of the Thames. The upper portion of it represents the 

nger receipts per train mile on all these railways, and the 
yaork. portion represents the net receipts per train mile. The 
second diagram represents the goods receipts per train mile, the 
darker portion similarly representing the net receipts per train 
mile; and I think that a glance there is sufficient to prove my 
case. If an average line is taken, it will be seen that the net 
receipts per train mile goods traffic almost exactly agree with 
the gross receipts per train mile passenger traffic. 

The President : O€ course, that is all to the same scale? 

Mr. Williams: Entirely to the same scale; and I venture to 
think that that table alone really proves my case. 

The President : May I ask what the lower part is? 

Mr. Williams: That is of very little value. I entirely agree 
with Mr. Conder that the train mile principle applied to the 
total receipts of the traffic is in no <7 to be relied upon. It 
rather tends to lead one ere fi but I have put it there as show- 
ing what is the aggregate of the passenger and goods traffic. 

e President : Those two put ther, in fact? 

Mr. Williams: Put together. With regard to those other 
diagrams, I have taken three cases by way of illustrating the 
proportions of the passenger and s traffic on the three prin- 
cipal lines in the kingdom, and I would venture to draw atten- 
tion to the fact that not rw A is the larger portion of the goods 
receipts shown very strikingly there, particularly in the case of 
the ‘Midland _ eq London —_ North-Western, but it is a 
striking fact that the proportion of goods receipts to passenger 
receipts has increased, that is to say, that in the case of the 
Conlon and North-Western in 1860 the proportions were as 
follows :—46$ per cent. roundly of passenger traffic to 53 per 
cent, of whereas in 1870 the proportions are only 40 per 
cent. of passenger traffic, and 594 per cent. of goods. I hold 
that that is a very healthy indication. It shows that in 
to the most profitable part of the traffic, or the traffic which the 
railway companies are, in fact, wisely developing—more so, I am 
sorry to say, than they are attempting to do with the passenger 

ic—they have made a great advance. I only trust that the 
attention of our general managers will be more directed to what 
I still conceive to be the most undeveloped part of railway 
traffic; that is, the third-class passenger traffic. In the case of 
the Midland the proportions show the same increase ; that is to 
say, that whereas in 1860 the proportions of the goods and pas- 
senger receipts were 33°8 per cent. of ngers and 66 of goods, 
in 1877 the passenger receipts d ed to 324 per cent., while 
the goods have increased to 67} per cent. 
A os President: Although the absolute increase was consider- 
able? 

Mr. Williams: Very considerable. It will be observed that 
during that time the average rate of increase of traffic combined 
has been about 74 per cent. per annum—that is to say, at a rate 
which would double itself in about ten years. In the case of the 
Great Northern, — . ee the — —_— woh cence The 
passenger receipts have degraded, in fact, from 44°5 per. cent. in 
1860 to 414 per cent. in 1877; whereas the goods have increased 
from 354 per cent. to 584 per cent. Diagram No. 3 shows 
graphically the portion of net and gross receipts of the goods 
ae mineral traffic on these same three railways. It is almost on 
the same scale, and I think it is a striking fact that the goods and 
mineral traffic of the London and North-Western alone amounted 
to £2,800,000. The lower portion of the di represents the 
receipts net and gross per train mile. The blue line there 
represents the gross receipts per wayon, which shows rather an 
uneven character. With regard to diagram No. 4, it gives 
graphically the history of the traffic of the Great Northern Rail- 
way Company from its opening in 1850 to the end of 1877. Asa 
reason or excuse for putting that down there, I may state that as 
an old Great Northern man I have made the subject of the 
traffic of ead ag tae study ; and I think it will be noticed 
in diagrams No. 4 and No, 2the very striking parallelism between 
the train mil and the receipts. Whenever there is a depres- 
sion in the receipts, it will be noticed that there is a corresponding 
de ion in train mileage. The inference, of course, is strong 
that the traffic has been fairly worked, and that there is no 

aste of mileage. Just one word with regard to the Great 
Northern diagram. It will not fail to be noticed there that the 
lower portion of it shows the passenger traffic, and the large 

portion which the third-class traffic bears to the total. 
tt will also be observed that there is a sudden drop in 
the second-class receipts commencing in the year 1872. 
That represents the great change of policy in the Midland when 
the second-class was aboli . Theeffect on the Great Northern 
was immediate. It depleted the second-class carriages on the 
Great Northern, and, of course, the second-class went to the 
third-class carriages. But I would also desire to draw attention 
to the lower portion—the yellow portion—which shows the first- 
class traffic. The Midland reduced their first-class fares, and, 
practically, they abolished not the second but the first. They 
abolished the first-class and substituted the second. But the 
feature which strikes me is this, that do what you will you do 
not affect the first-class at all. The luxurious class will travel, 
and if you reduce their fares it does not affect them. 

The President : That is the Conservative element, I suppose. 

Mr. Williams: That lower tine—the hard blue line—shows the 
number, and the other the receipts; but you will notice that the 
third-class mounts high. The effect from the point where the 
Midland abolished the second is very remarkable. I have similar 
diagrams of the London and North-Western and other lines, and 
I may state that singularly enough the beueficial effect was more 
observed, and is so still, in the case of the London and North- 
Western, and in the case of the Great Western, than in the 
Midland itself. My statistics show that those who so 
much op it have been the persons who have really 
derived the greatest benefit. Of course they represent 
very much larger takings, and the effect has been more 
observable. I do not think that I can say more, except 
refer generally to these two di No. 5 and No. 6, which 
show in detail the expenses. No. 5 shows the proportion of the 
net receipts to the working expenses; and I consider it a ve 
healthy indication that notwithstanding that depression whic! 
is y due to the unprecedented commercial depression which 
has lasted from 1873 down to the present time, still the proportion 
of net receipts has gone on steadily increasing. Di m No. 6 
gives in detail all the different items of the working expenses ; 
and here again I would draw attention to the fact that the train 
mileage very closely corresponds with the expenses in each year, 
showing very clearly that they have kept down their expenses in 
accordance with their mileage. Just another word with regard 
to that lower di: , No. 6, which I did not expect to see there : 
but I may state that it represents a diagram of the working time 
table of the Great Northern. I mentioned in the paper that 
. from Mr. Findlay’s data and from my own observations of the 
speeds of the Great Northern, I was able to deduce the speed- 
tons. I should state that the dark lines there represent the goods 
and mineral traffic. The red and almost perpendicular lines 
represent the quick—the express trains; and from that diagram 
I was able to determine very closely what were the relative speeds 
of the different trains. d : 

The President announced that he had received a communica- 
tion on the subject from Mr. Conder, who was, unfortunately, 
very unwell, and unable to attend the meeting. He—the Presi- 
dent—would take the sense of the meeting whether that com- 
munication should be read. 

Upon a wish being expressed by the members to that effect, 

The Secretary read the remarks in question, which were as 
follows :—‘‘ The valuable paper of Mr. Price Willi contains 
so much that is in accordance with the main principles which I 
have endeavoured to maintain, that there is good reason to hope 





ascertained. It is not the mechanical engineer, or the English 
shareholder alone who is interested that this should be done. 
Attention is directed to the subject in Germany, in America, 
and in New South Wales; and I must beg the meeting to note 
that on those points on which Mr. Williams and myself are still 
at issue my views are in accordance with the detailed statistics, 
and with the scientific investigations and those analysts who had 
the detailed information wilde we lack as to English lines, while 
his are based only on opinion. Mr. Williams commences his 
paper by the admission of my first position, namely, that the 
accounts of our railway companies do not enable an investigator 
to ascertain the separate cost of the separate kinds of traffic. 
It is = poy to have this point quite clear, because it has been 
disputed by those who have not taken the trouble to examine it. 
Mr. Williams is also implicitly at one with me in considering 
that all railway costs may be divided into three main groups. 
Of these the first group depends on the character of the line as 
to gradients and local elements of cost; the second depends on 
the volume of traffic; and the third depends on the time con- 
sumed in conducting that volume. With this primary principle 
laid down, all difficulties, however serious in the first aspect, are 
reduced to matters of detail. Commencing with maintenance of 
way. It is admitted that the cost depends on the weight carried 
over the line, within certain limits. It is in dispute how far the 
speed at which that weight is carried affects the wear. ‘ Fric- 
tion,” says Mr. D. K. Clark in his very valuable ‘‘ Manual for 
Mechanical Engineers,” which is the latest authority on the sub- 
ject, ‘‘is said to be in the direct ratio of the pressure and to be 
independent of the velocity.” ‘‘ The speed of trains has no per- 
ceptible influence on the cost of the way,” is the result arrived 
at by a long investigation of the working of a large number of 
railways by Herr von Szabo, laid before the Hungarian Academy 
of Sciences. An abstract of this paper will be found in volume 
liv. of the Be ag ae the Institution of Civil Engineers,” 
page 311. It has to shown that any instances which ap- 

ntly are inconsistent both with the ordinary definition of 
riction, and with the only analytical investigation yet pub- 
lished, are not in fact due to brake action rather than to speed 
of running. This is inconsistent with Mr. Markham’s remarks 
last April as to wear and tear on the Midland. It certainly can 
not be contended that the arbitrary expression ‘‘speed-ton” has 
as yet been established. It is contrary to admitted mechanical 
law. Its adoption is inconsistent with the indications of 
Table III. on page 194 of the April number of the proceedings 
of this institution which no one hasimpugned. For this reason 


| I hold that Mr. Price Williams’s distribution of the cost of main- 


tenance is altogether wrong. As to locomotive expenses, I fully 
agree with Mr. Price Williams that locomotive wages are to be 
calculated in the inverse ratio of speed; but I do not find on 
the page cited by Mr. Williams any statement that the s of 
the mineral trains on the London and North-Western Railway 
is twenty miles an hour. On the contrary, on the diagram of 
the working of the Great Northern trains, which will be found 
in volume xxxviii. of the ‘* Proceedings of the Institution of Civil 
Engineers,” it will be found that twelve miles an hour is nearer 
the mark. Mr. Reynolds found that coal trains on the London 
and Brightondid not make more than five miles an hour between 
termini; and it is the time between termini, not the running 
8 , which fixes wage outlay. Thus in the table on page 8 of 
Mr. Williams’s paper a ratio of from five to fifteen on the one 
hand, and from twenty to fifty on the other, should be substi- 
tuted for the ratio of twenty to thirty-five. The result is 
obvious. It is unnecessary to take up the time of the meeting 
further. As to “‘s -tons,” which a year or two ago were 
applied to the distribution of the whole railway cost, they are 
Low pro only as regulating cost of maintenance. I hope 
that [ have shown that there is no evidence to justify the inven- 
tion of such an element, and that its use is inconsistent with all 
the positive knowledge that we possess on the subject, whether 
scientific or statistical. As to such costs as are inversely as 
speed, Mr. Williams would not wish that the s should be 
incorrectly stated. With the corrections thus indicated I see no 
reason to doubt that sooner or later Mr. Williams and I shall 
atrive at a very perfect accordance as to the working cost of rail- 
way traffic. I see with regret that Mr. Williams, notwithstand- 
ing the recent admissions at the last half-yearly meetings, has 
spoken of the goods mineral traffic as constituting by far the 
most lucrative portion of the railway companies’ business. The 
steady and continued decline in the earning power of the mineral- 
carrying trunk lines, contrasted with a no less steady and con- 
tinued advance in the earning power of the non-mineral carrying 
trunk lines, is a fact as to which there can be no dispute. An 
theoretic distribution of the cost of railway working which fails 
to account for that fact is, ipso facto, shown to be incorrect.— 
F. R. Conner, Guildford, 16th January, 1879.” 
Captain Galton: I think we must all thank Mr. Williams 
extremely for the very interesting and valuable analysis which he 
given us of the traffic expenses. The main difficulty is, as 
Mr. Williams and Mr. Conder both point out, in affixing a proper 
scale, so as to apportion the working expenses between the three 
different classes of traffic. It was a subject which I worked at 
for a considerable time when I was formerly at the Board of 
Trade, and I confess that I was never myself satisfied with any 
apportionment that I could make. With respect to the question 
of the 's of the traffic and the wear and tear of the rails, 
which . Price Williams proposes to solve with a very few 
expressions, I am certainly not satisfied, and never could satisf 
myself, that speed was so conclusively a cause of increase, and if 
therefore should not be quite prepared to accept Mr. Price 
Williams’s formula upon that subject without more investigation. 
But, at the same time, it must remembered that Mr. Price 
Williams has had very great 2 of observation in the 
case of the traffic of one partic line; and therefore his opinion 
deserves great attention. With respect to the speed, he adduces 
one case of a falling gradient of 1 in 200 being worn out very 
rapidly, whereas the same line on the rising jient, exposed to 
similar difficulties of traffic, took a very much longer time to 
wear out. But I think it quite possible that that may be due to 
the action of the brakes and not to the action of speed. I think it 
is due to the jars which are occasioned to the wr means of 
the application of brakes quite as much as to the speed of trains 
ing on the down line. There is one point which races A 
feos not appear quite so satisfactory from these diagrams wit 
regard to ie ele conditions of the railway traffic of the 
country. In the Great Northern Railway diagram the net 
receipts are contrasted with the working expenses, and there it 
will seen that whilst the net receipts have in 1871 attained a 
high point, and have remained practically uniform since that 
time, the working expenses have gone on growing very materially. 
There is no doubt that this question of the proportion between 
the net receipts and the working expenses is a very serious one 
for the railway companies, because they have certainly not yet 
arrived at the end of those various demands which the public 
make upon them for securing the safety of their lines, 
and which entail an enormous expenditure. Take alone 
the case of the block system. t so happened that a 
few days ago I was talking over with Mr. ae the question 
of the cost of the block system on the Midland Railway. I 
forget the figures now, but, at all events, he showed me that 
something between a quarter and a half million of increased 
receipts would be required to pay the cost of this block system, 
that is to say, to enable them to earn in the same proportion of 
the net receipts. The point which I think comes out strongest 
from all these tables is the question of the aan er traffic. A 
+ many years ago, in the reports which I made to the 
Board of Trade, from the statistics which we then obtained, 
which were much less perfect than these, I always most strongly 
urged that the third-class traffic was the i¢ which would 





© 18 practi- 
cally stationary. Since the third-class traffic has been deannoed 
to its present extent, the second-class has, on some railways 
largely declined ; but the third-class traffic is one which con. 
tinually grows, and I am quite convinced that the railway com- 
panies would still increase that traffic very largely, and increase 
the receipts from that traffic very largely, if they would diminish 
still further the cost of conveyance for third-class traffic, | 
believe that there is still a very largely unfilled margin of increase 
which they can still get by careful attention to that traffic, 

The President : Do you mean by reducing the fares? 

Captain Galton: Reducing the fares still further. By so doing 
I believe they would obtain a larger margin of receipts. The 
third-clase traffic is of a kind which walks away from the train, 
and which costs railway companies nothing for putting it into 
the carriages and taking it away from the carriages, and there- 
fore I think it is trattic to which the attention of the companies 
should be more than ever directed at the present time, especially 
when there is such a stagnation of trade in the country, 

M. Bergeron said that he had been for many years managing 
director of a Swiss railway ; and he very much regretted that he 
had been unable to get from abroad documents and statistics in 
connection with his experience which he could offer to the meet- 
ing. But he should like to call the attention of the managers 
of railways to the question of the working of branch lines. He 
had observed in his experience that a small company was able 
to work branch lines, in a mechanical way, very p Ba but 
when those branch lines came into the possession of large com- 
panies, the trafiic was carried on by means of very heavy engines 
and additional trains, with very little profit. He had worked a 
small line of 15 kilometres at a cost of 5000f. per kilometre ; 
and when the line was taken over and worked by one of the 
trunk lines, the cost of maintenance was nearly double. With 
regard to inclines, there were heavy inclines in Switzerland, and 
they were found to be very expensive. Unfortunately, he had 
no figure in his mind, as he had not considered the question for 
seven years when he ceased to belong to the line; but if the 
subject should be raised next year he hoped to be able to procure 
documents which would enlighten the meeting. 

Mr. Price Williams, in reply, said that he observed that Mr. 
Conder in his remarks as regards speed stated that he in no way 
found in Mr. Finlay’s paper any justification for his—Mr, 
Williams’s—quotation. fie would quote from page 8 of Mr. 
Finlay’s paper on ‘‘ Railway Management.” First of all with 
regard to the express trains :—‘* Of these thirty express and mail 
trains attained the speed of about forty miles an hour; five run- 
ning thirty-six miles an hour, and the remaining passenger trains 
are ordinary local stopping trains.” It would be observed that 
in his—Mr. William’s—paper in the speed tons he took thirty- 
five. His speeds were taken from a similar diagram to that 
which Mr. Conder referred to, but he thought that Mr. Conder 

taken the slowest trains. He—Mr. Williams—had very 
carefully analysed the speed. Of course it was obvious that 
taking the average of the coal trains and the merchandise trains 
they must get at an average result. He had done exactly what 
Mr. Conder had said—taken the stoppages. He found that the 
speed of the passenger trains was thirty-five, and the speeds of 
the goods and minerals amounted to the figure which he had 
given. He ought to state that Mr. Finlay, in reference to this 
point, said that the speed of coal trains was limited, as far as 
practicable, to fifteen miles an hour. That referred to the coal 
trains alone. If the average result of coal trains was fifteen miles 
an hour, the fast and goods trains, as they knew, would be more 
than that ; and all that he—Mr. Williams—could state was that 
he had taken in not an extreme, but the average upon goods and 
coal trains on the Great Northern. He found that the results 
which he had so arrived at agreed very closely with what was 
done on the London and North-Western. 

The President inquired whether Mr. Williams took the time 
which was occupied from the starting to the arriving terminus. 

Mr. Williams replied in the affirmative. The little benches 
in the diagram refe to the stops, and he had taken all those 
stoppages into account in all cases, and given the averages of 
the whole, including stoppages. With regard to the question of 
speed-tons, all he could state was that he had given the facts. It 
was a fact that on the down gradients the rails had been very 
much more frequently renewed—not one particular rail, but the 
series of rails—ever since the opening. What Captain Galton 
had suggested—the more frequent application of brakes on 
descending gradients—might have some little to do with the 
wear; but, strange to say, the results on the Great Northern 
descending gradients did not, as far as he—the speaker—could 
discover, show that the brake element had much to do with it ; 
and similarly the same remark applied to the Metropolitan, 
where brakes, he wy were used more frequently than on 
any other part of the line. But even abandoning the speed-tons, 
or conceding that speed was not an element in the consideration, 
he could still prove that his heavy traffic showed a profit ; but 
dispensing with the element of speed might lessen the amount 
of the profit. Although he admitted that in the first 
estimates that he presented during the discussion, he had not 
sufficiently allowed for the extra costs of the | sae engines, still 
those estimates showed a very large margin of profit ; and in the 
statistics which he had given that day he could still afford a very 
large margin ; and he failed to observe in what Mr. Conder had 
said anything impugning the basis upon which his (Mr. Williams’s) 
calculations rested. The limit of possible error was determinable. 
They might not be agreed exactly as to whether he was right in 
applying speed-tons, but it was very clear that the chances of 
error were within well defined limits. He might concede an 
extreme case, and still show that it was undoubtedly the fact 
that the heavy goods and mineral traffic of this country was by 
far the most paying part of the business. As to the working 
expenses to which Captain Galton had alluded, he (Mr. Williams) 
thought that one cause of the increase of the expenses other 
than the traffic expenses was attributable to what he thought 
would be a transient evil. It must be remembered that they 
now had branch lines in connection with many railways, and in 
these portions of the railway system where the traffic was very 
light the rails in many cases within his knowledge had been in 
use for thirty years, and every year was showing that the life of 
a very large mileage was giving out. Although the traffic was 
light there was still the effect of corrosion; and everyone con- 
nected with a permanent way knew that nothing destroyed the 
rails so much as rust and small traffic. He contended, and he 
thought that he could show, that during the next ten or twelve 
years the major part of the 20,000 miles of iron rails which now 
remained would give out. He thought that when they had got 
the whole of their railway system laid with the more durable 
material, steel, the increased cost, which had been observable in 
the case of the Great Northern, would be arrested, and not only 
so, but he was sanguine enough to hope that there would be a ver 
perceptible decrease. A very remarkable saving had resulte 
already, and in the paper he had placed a supplementary estimate 
showing the great saving which would hereafter accrue in conse- 
quence of the longer life of the steel rails. It might not be measured 
exactly as he h ut it—at nine times the life—for iron rails had 
attained the long life of thirty years; but still he thought the 
element of saving would be very appreciable indeed. Just one 
word with regard to another point which Captain Galton had 
referred to, and that was third-class traffic. e—Mr. Williams 
—studiously avoided, as far as he could, going into the question 
of nger traffic. The work he had set himself to do was to 
find a solution to Mr. Conder’s problem; but he thought that if 
Mr. Conder, with his fluent pen and his admirable way of stating 
statistics, would only draw the attention of railway magnates to the 
important question to which Cae Galton had referred, he would 
do essential service. He—Mr. £7 6 ee nee agence \en- 
tain Galton that the goose which laid the golden eggs was the third. 
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passenger. Without going at all into statistics he might 
pre or from his chesheaiione he drew the conclusion that 
whereas in the case of the first and second-class passenger traffic 
there was at the utmost only a profit of about 20 per cent. of 
entire takings, in the case of third-class traffic, in the railways 
at all events with which he had dealt, the net apo was 75 a 
cent., roundly put. ‘Taking the whole of the third-class 
passengers of the kingdom at an average fare of one shilling, the 
statistics that he had obtained conclusively showed that nine- 
ce was the profit that the railway companies were es 
‘And that being the fact he thought that it was well that the rail- 
way managers should consider that by carrying out Captain 
Gelton’s suggestion for a reduction in all third-class fares— 
though of course there must be a limit—the effect would be very 
remarkable indeed, and then they would see that development of 
the third-class traffic which, as he thought an inspection of his 
diagrams showed, had hitherto not been duly considered. ‘ 
feMr. Bergeron said that the third-class traffic was so far i nored 
in France that the me ote trains were entirely without third-class 
carriages. He thought that if the French companies adopted the 
policy of the English companies they would increase their 
receipts, because there was an immense number of people who 
would go long distances if they could ride in third-class carriages, 
but who were prevented for want of means to pay first-class 
fares. In the expresses from Paris to Marseilles were first-class 
only, there not being even_any second-class. } 
Captain Galton asked Mr. Williams if he could yee why 
there was a very remarkable decrease in the cost of locomotive 
power on the Great Northern Railway from the year 1873 to 1877, 
although the net receipts had somewhat increased, and the gross 
receipts were much larger. 5 
Mr. Williams said that it was very observable, not only in the 
case of the Great Northern, but of the London and North- 
Western especially. He believed that there was a reduction in 
cost from 1873, but more than all, he imagined, it was due to the 
economy of obtaining more work out of their ry one . 
Mr. Paget observed that it was not cost of locomotive power 
per horse-power, but total cost of locomotive power, m 
Mr. Williams went on to say that in constructing new lines 
particular regard should be had to the question of haulage- 
mileage. When one-fourth of the running expenses consisted in 
coal economy, a regard to that was a very important element to 
arrive at. 
The President: There are one or two facts in Mr. Williams's 
paper which I think are striking. The result of working the 
various kinds of traffic seems entirely to justify what we 
northerners sometimes complain of—the high passenger charges 
on the railways south of the Thames. If the first-class traffic is 
so little profitable, it seems to me that the railway people who 
work it are justified in keeping up their price to the price which 
the southern railways do. But Mr. Conder’s report being drawn 
very largely from the reports of foreign railways, ought not, I 
think, to leave out the fact which M. Bergeron very well knows, 
and which every traveller abroad knows—that the first-class car- 
riages of the foreign railway eg ge are whipped up and filled 
up nearly to their full capacity for ay. oy while in England 
we who travel first-class have generally the luxury at all events, 
of two places to one passenger, which increases enormously the 
cost of working first-class traffic, as everybody here can quite well 
understand. Then another comfort I think which is to be derived 
from Mr. Williams’s paper is that if the railway people can afford 
to diminish their charges for transport, that diminution can take 
place most comfortably to themselves, and with the least effect to 
their profits, upon the mineral and goods traffic. Well, when we 
see the present depression of trade, and are trying to discover in 
every ible way how the cost of production and transport 
throughout the country can be reduced in order to enable us to 
compete in foreign markets, I think it is very satisfactory to find 
that there is the element of capability of reduction in the earn- 
ings of railway companies, which may be attacked if the present 
depression continues without the railway suffering to the same 
extent as if a reduction of fares, including both passengers and 
goods, were to be effected. I think these are the two comforts 
which we especially, who are manufacturers in the north, may 
derive ; and Mr. Williams has very wellshown, I think, that we 
may be accommodated with further reductions, whilst the residents 
in | Aeon and those who travel abroad for pleasure, may be 
expected still to pay the high fares which the southern railways 
ch upon them. Another point is the wonderful patience 
whic! Mr. Williams has shown in bringing this large amount of 
fi before the Institution. I must say that I marvel, first of 
, at the coped which Mr. Williams has for handling figures, 
and, secondly, at the patience which he has shown in making those 
figures so evidently useful in bringing the subject palpably before 
our observation, and I only regret that there are so few gentlemen 
connected with railway traffic here to-day, as far as I have the 
a of knowing; but I think that one may trace the cause 
or that absence in the fact that they do not like to be led into 
discussions before the public as to the results of the working of 
vheir particular lines. There is a sort of modesty and a sort of 
rear one of the other, and they think that they had better keep 
out of the fray, though they may not be without the intention of 
availing themselves of the labour which Mr. Price Williams has 
on to the subject. Probably they will study these papers, and 
think that we ourselves may take the liberty to hand a copy of 
Mr. Williams’s paper to the Board of Trade; and I know one or 
two railway chairmen and sty en to whom I should like to 
ive copies of the coran I think that if they had these di Ss 
fore them, the history of their failures and success would be 
written much more clearly upon their minds than they can be 
now. Therefore, I think that the thanks, not only of this Insti- 
tute are due to Mr. Williams, but tne thanks of all the railway 
proprietors throughout the country. I hope that we shall accord 
those thanks, : 
The _Pecutings then terminated, a vote of thanks being 
accorded to the Institute of Civil Engineers for their hospitality 
in lending their hall and council-rooms. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Art the meetings on the 14th and the 2ist of January, Mr. J. 
F, Bateman, F.R.S., President, and Mr. W. H. Barlow, F.R.S., 
Vice-President, in the chair, a paper was read ‘On the best 
methods of Railway Construction for the development of New 
Countries, as illustrated by the Railway Systems of South 
Australia,” by Mr. R. C. Patterson, M. Inst. C.E. 

It was observed that the development of new countries by 
means of railways was the most important function of Colonial 
Governments. In the case of the Australian colonies, especially 
in Victoria, there had been an unwillingness to take advant: 
of the experience and practice of older communities ; and the 


railway policy had been the principal feature characterising 
gpposing rties inthe Legislature. Prior to 1867, a gauge of 5ft. 
3in. h en adopted in South Australia, the lines costing con- 


siderably more than £10,000 a mile, and the permanent way being 
of a character entirely unsuited to the climate; but in that year, 
owing to popular agitation, a cheaper system was introduced. 
The existing gauge was extended, but of a much lighter type; 
and the 3ft. 6in. gauge was introduced for districts separated from 
the broad-gauge lines. An extension of the main line northwards 
from Adelaide for seventy miles on the broad gauge had cost 
£5247 per mile. A description of this line, which was of an easy 
character, was given. The formation width in cuttings was 16ft. 
6in., and in embankments 18ft. The permanent way consisted 
of wrought iron flat-footed rails, weighing 401b. to the yard, 
spiked to red gum hardwood cross-sleepers. Stations occurred at 
intervals of about seven miles, The fencing was composed of cast 








iron straining posts and five rows of galvanised strand wire. The 
rolling-stock was of the usual character. The present ave 
speed of trains was twenty-five miles per hour, The bulk of the 
traffic from the interior consisted of wheat and wool. The total 
traffic, from the opening in 1870 to the close of 1877, had been 
573,904 tons of goods, and 397,931 passengers. The wear of the 
rails, due to much higher rates of speed than had been contem- 
plated, was then referred to. Other lines in South Australia of 
this character had been made and equip at a cost varying 
from £5000 to £6000. Labourers’ wages had been 8s. per day of 
eight hours, and masons, bricklayers, carpenters and smiths, from 
12s. to 13s, ‘The comparative advantages and disadvantages of 
the broad and narrow gauges were then contrasted. The 
character of the line on the 3ft. 6in. gauge, which had so far been 
definitely fixed = as the type of all the pioneer northern lines 
of railway, was described atsome length. ‘The Port Augusta and 
Port Darwin Railway, to connect the Indian Ocean with the 
Southern Ocean, which would be about 2000 miles in length, 
afforded a good example of that type. The estimate for the first 
length of 200 miles from Port Augusta, including station build- 
ings, water supply, workshops, and rolling stock, was £1,008,500, 
or £5042 per mile ; but the terms on which some of the contracts 
had been let rendered it prubable that the line would be con- 
structed considerably under the official estimate. This portion 
of the line was described. The ruling gradients were lin 60, 
with curves having a minimum radius of 5 chains. The highest 
altitude attained above the sea was 1322ft. in the Flinders Range, 
twenty-nine miles from Port Augusta. The whole of the country 
was held by pastoral and mineral lessees, and, excepting near 
Port Augusta, no land had to be purchased. Very little fencing 
was needed. The earthworks were generally of a light character. 
The formation width in cuttings was 12ft. 6in., and in embank- 
ments 14ft. Considering the small rainfall, 10in. annually on the 
average, the bridges “a culverts were numerous, there being 
8750 lineal feet of iron bridging, and 570 culverts of 10ft. in dia- 
meter asarule. The bridges had masonry abutments; the piers 
were formed of hollow cast iron screw piles, and the super- 
structure of wrought iron plate or lattice girders. Tue piles were 
filled with lime concrete ; and for simplicity and economy, only 
20ft., 40ft., and 60ft. spans had been adopted. e author was 
of opinion that these bridges were amongst the lightest and most 
economical ever constructed. The total weight of wrought iron 
in a bridge of 60ft. span, exclusive of the cross-head box girder, 
was 9 tons 124 cwt. with plate girders, and 8 tons cwt. 
where lattice girders occu The cross-head girder came to 
184 cwt. Lime concrete had been largely and successfully 
substituted for masonry in the wall, arches, inverts, and wing- 
walls of culverts, the cost having been less than one-half the 
expense of corresponding culvertsinmasonry. Theculverts were 
of two types, arched and open-topped. The proportions of 
the concrete were one part of fresh unslaked {lime well ground, 
two parts of clean sharp sand, and three parts of gravel. The 
precautions necessary in building the culverts with concrete 
were detailed. The permanent = consisted of flat-footed 
rails of wrought iron, weighing 40lb. to the yard, spiked to 
Jarrah Jarrah cross-sleepers, imported from Western Australia, 
sp 2ft. 9in. apart from centre to centre, and having a layer 
of 6in. of gravel ballast under the sleepers. The locomotives 
which were supplied with a bogie arrangement, were constructed 
by Messrs. Beyer, Peacock, and Co. The carriages were of the 
second class only. They were entered wpe doors at the ends. 
The seats were athwart the vehicle, with a central pass 
between them, and they could accommodate thirty passengers each. 
The roofs were double. The bodies of the carriages were of Aus- 
tralian timber, which, when seasoned, was but little influenced by 
extreme changes of temperature. The wheels were of wrought 
iron, the tires and axles of cast steel. The axle-boxes were 
Beuther’s, and the stock was fitted with central buffers. The 
wagon stock was made up of low-sided, medium, and covered 
vans. Each truck was limited to carry a load of 6 tons. The 
ratios of tares and loads were, for the low-sided wagon, 1 to 2°105 ; 
medium wagon, 1 to 1°905; cove’ van, 1 to 1°714. Well 
equipped stations occurred at intervals of about twenty miles. The 
water-supply included the construction of large covered concrete 
underground tanks, each with a capacity for 600,000 gallons, 
with over-head tanks and steam pumps. The author finally 
reverted to the evils of the break of gauge. Queensland had 
adopted a gauge of 3ft. 6in.; New South Wales, a gauge of 4ft. 
pp Victoria, one of 5ft. 3in., and South Australia had gauges 
of both extremes. 

At the ballot on the 14th of January, Messrs. J. Fforde and J. 
H. Thomas were elected members. 

It was announced that the council had recently transferred 
Messrs. R. Aylmer, S. C. Best, H. W. Blake, M.A., F.R.S., 
R. B. Booth, H. Chapman, C. H. Croudace, C. W. Darley, 
J. Farrar, C. E. Hollingsworth, E. G. Holtham, H. J. Jackson, 
R. L. Jones, B.A., R. J. Quelch, A. E. aa a P. B. Shelley, 
W. Shield, H. T. Tanner, G. Thornton, W. H. White, C. W. 
Whitaker, and J. W. Wilson from the class of associates to that 
of members; and had admitted Messrs. W. Abbott, H. L. Ash- 
more, J. S. Ballard, A Beckwith, H. C. Biddell, J. Buchan, 
W. Chadwick, J. A. Cones, H. H. G. Dunlop, W. H. Gates, 
E. Gifford, F. Gleadow, A. H. Irwin, R. D. L. James, A. W. 
Lancaster, E. A. Lowe, W. T. Parrack, the Hon. C. A. Parsons, 
J. og N. Taniguchi, R. H. Thorpe and R. P, de Winton 
as students. 








TENDERS. 


THE DRAINAGE OF DRIFFIELD. 

TuHE following list of tenders for the execution of the sch of 
drainage designed by Messrs. Oldham and Bohn, civil engineers, 
Hull, gives some idea of the diversity of ideas respecting the 
value of work :— 











£ s. d. 
Newton and Hind, Dudley .. .. .. .. 18,76512 4 
D. Nichols, Leeds .. .. .. .. « «. 12,98411 2 
Wilson, Bros., Hull... 10,997 7 6 
J. Jowett, Brighouse ek tis aa 10,906 9 3} 
W. Dodds and Co, Sheffield .. .. .. 10,748 13 7 
Speight and Son, Canal Basin, Leeds... 10,525 0 9} 
Smith and Carter, Bradford .. .. .. 9,936 11 7 
J. R. Batchelor, Statonbury .. 9,700 0 0 
J. Dunn, Driffield .. .. .. .. 9,667 10 0 
a a og te mo ag we 9,468 0 0 
. W. Pa son, Rus we ide ,389 11 10 
J. Thane, Rotherham . 9,119 11 0 
Bentley and Burn, Leeds 9,011 10 0 
J. Berry, Driffield .. .. 8,997 10 6 
J. Hudsen, Newland, Hull 8,961 7 9 


G. Shepherdson, Eckington :! suite: 
Hatton and Co., London.. .. .. .. .. 8, 
8, 


4: 2 6 
Simpson and Malone, Hull & 366 0 8 
J. Mansell, Holbeck... .. .. .. .. .. 8,188 18 5 
G. Bell,Gateshead .. .. .. .. .. .. 7,99 11 4 
Sonley and Langton, Stoneferry,Hull .. 7,879 9 1 
Storry and Jaggers, Hull eres 7,670 0 0 
J. Pearson, Hull (accepted) .. 7,648 11 4 
H. Fotherby and Son, Burnley 6,852 13 4 


Three of these tenders did not comply with 
specification, and another tender—makin 
—arrived too late. The tender of Mr. 
mont-street, Hull, was accepted, as his prices for extra works, of 
which there is expected to be a considerable quantity, owing to 
the nature of the ground, were so much below those of Messrs. 
Fotherby, that the local board thought that his offer would prove 
to be considerably the cheapest in the long run. Several members 
of the board, who are practically 2g 7 with such matters, 
thought that 1s. 6d. per cubic yard—Mr. Pearson’s price for the 
earthwork in the filter beds—was too high. Mr. Bohn, C.E., on 
being appealed to, expressed the same opinion, and a resolution 
was passed that the acceptance of his tender should be subject to 


the terms of the 
twenty-five altogether 
. Pearson, of 12, Beau- 


the reduction of that item to 10d. per cubic yard. Mr. Pearson 
having accepted this reduction, the works have been let to him 
for £7366 18s. 3d, 





YOUGHAL BRIDGE. 


This bridge, about to be constructed across the Blackwater, 
near Youghal, is 1800ft. long, and will be the largest bridge in 
Treland. It is being constructed by the Board of Works, the 
engineer being Mr. 8. A. Kirkby, M.A., Cantab. The tenders 
received in answer to advertisement were the following, showing 
great divergency in the prices quoted. Parties who have 
tendered will, of course, recognise their figures, and will thus see 
how they stand in the competition. The successful firm are well 
known for their high standing, and seem to have gone very care- 
fully and accurately into the matter :— 


£ 
39,222 
36,700 
36,000 
35,424 
35,185 
33,525 0 0 


_ 
COBNGOUKPONe 


| eee pe i otha 
12 (Stockton Forge Company, Stockton-on- 

GE od sc. 5a nee e060, te See 
To whom the contract has been given. . 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


* It has come to our notice that some applicants to the Patent- 
office Sales Department, for P=tent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of a to those pages and finding the numbers of the Specifi- 
cation. 

Grants and Dates of Provisional Protection for Six Months. 

4800. PRoreLLInG Tramway Cars, W. Eppelsheimer, Copthall-buildings, 
Angel-court, London.—25th November, 1878. 

5142. Printinc Macuinery, W. Conisbee, sen., Herbert’s-buildings, 
Waterloo-road, Surrey.—l4th December, 1878. 

5195. Lamp Burners, W. P. Cherry and C. E. Cherry, Porter-street, 
Kingston-upon-Hull.—18th December, 1878. 

5219. SpinpLes, T. Marsh and J. Clayton, Ashton-under-Lyne.—20th 
December, 1878. 

5245. Pwreumatic Rarttways, T. W. Rammell, Pall Mall, London.—23rd 
December, 1878. 

5263. Rottinc Metats, 8. Fox, Stockbridge Works, Deepear. — 24th 
December, 1878. 

5326. Copyine Writine, E. Price, Hampton Wick.—3l1st December, 1878. 

40. Emprorerine Macuines, A. Bonnaz, Paris.—3rd January, 1879. 

75. Rouiurrs, J. 8. Dronsfield, Oldham. 

77. COVERINGS or AwnINGs, W. Hatchman, Wood-strect, London. 

81. ExLecrric ps, K. W. Hedges, Queen Anne’s-gate, Westminster. 

85. Retarinine and Storine Heat, J. B. Cox, Strand, Torquay. 

87. Sewer Ventitators, W. H. Robins, City-chambers, New-street, 
Birmingham. 

89. Steam Enotnes, W. Hartley, Greengate Ironworks, Salford.—sth 
January, 1879. 

95. Propucine Oates, &c., J. McCann, Middle Abbey-street, Dublin. 

97. MaGazine Fire-arms, E. T. Hughes, Chancery-lane, London.—A com- 





munication from A. Burgess, Owego, U.S. 

99. Sprinc Matrresses, &c., A. Alexander and T. W. Dunn, Bradford-on- 
Avon. 

101. Pourine Fiuips from Borttes, &c., G. W. von Nawrocki, Leipziger- 
strasse, Berlin.—A communication from J. Luckhardt, Berlin.—9th 
January, 1879. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

183. Vetvet-Rippon, W. E. Gedge, Wellington-street, Strand, London.— 
A communication from J. M. F. Philip and P. A. P. Philip, St. Etienne, 
France.—l6th January, 1879. 

188. Deer’s Harr, H. J. Haddan, Strand, Westminster.—A communica- 
tion from M. A. Bryson, New York, U.S.—16th Janvary, 1879. 

232. MusicaL InsTROMENTsS, M. Gally, Golden-square, London. — 20th 
January, 1879. 

242. Licutinc, &., Gasticuts, G. P. Gauster, Reading, U.S.—2ls¢ 
January, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 


242. Pressing WooLteN, &c., Fasrics, G. H. Nussey and W. B. Leach- 
man, .— 21st January, 1876. 

245. CLEANING and Po.isHinc Rice, &¢., W. R. Marsh, Bromley Hall, 

romley.—2lst January, 1876. 

246. Gas Rerorts, J. Moore, Wolverhampton.—21lst January, 1876. 

250. STEAMING PRINTED Fasrics, W. Mather, Salford.—2lst January, 
1876. 

254. Compinc Cortron, &c., J. M. Hetherington, Manchester. — 21st 
January, 1876. 

279. Type Writers, A. V. Newton, Chancery-lane, 
January, 1876. 

322. TREATING AmMMONIACAL, &c., CompouNDs, H. Y. D. Scott, Ealing.— 
26th January, 1876. 

145. Hincep Dovus_e Sxoe for Reapine, &c., Macuines, E. P. H. 
Vaughan, Chancery-lane, London.—13th January, 1876. 

292. Roap Locomotives, J. Matthews, Dunwear Villa, Bridgwater.—25th 
January, 1876. 

349. Steam Enarnes, J. Penn, jun., Greenwich.—28th January, 1876. 

369. Toots, W. Morgans, Elm.—29th January, 1876. 

384. CARRIAGE SprinG Heaps, J. Woodhead, Westholme-street, Bradford. 
—8lst January, 1876. 

721. Currinc THorN, &c.,J. G. A. Walker, Danes-hill, near Retford.—21s¢ 
February, 1876. 

836, ELectro-Maenet, P. Jablochkoff, Boulevard de Strasbourg, Paris.— 
29th February, 1876. 

284. Burrers, R. H. Hepburn, Sheffield.—25th January, 1876. 

306. FIRE-LIGHTERS, J. Lee EW Glasgow.—26th January, 1876. 

823. Morticinc Macuines, T. E. Craven, Leeds.—26th January, 1876: 

364. PenraGRaPH ENGRAVING Macuines, T. Nixon, Alexandria, N.B.— 
29th January, 1876. 

408. RocK-DRILLING Macurnery, E. de Pass, Fleet-chambers, Fleet-street, 
London.—2nd February, 1376. 

459. WEIGHING MacHINERY, J. Thomas, Aberdare.—4th February, 1876. 

636. RarLway WHEELS, E. A. Jeffreys, Low Moor, near Bradford.—lith 
February, 1876. 

348. Mirrors, &., W. R. Lake, Southampton-buildings, London.—2s8¢h 
January, 1876. 

885. Woop Screws, &c., W. R. Lake, Southampton-buildings, London.— 
81st January, 1876. 

521. Corrin Hanpies, &c., W. Garrad, Birmingham.—9th February, 1876. 


London. — 241% 





Patents on which the Stamp Duty of £100 has been Paid. 

200. Furnaces, W. R. Lake, Southampton-buildings, London.—22nd 
January, 1872. 

239. FURNITURE Castors, J. Parry, Manchester.—24th January, 1872. 

255. Evectro-Maonets, A. M. Clark, Chancery-lane, London. — 25th 
January, 1872. 

259. WirRE Carps, W. Walton, Haughton Vale Works, Denton.— 26th 
January, 1872. 

349. PREVENTING CANDLES from GuTreRING, J. L. Clark, the Common, 
Ealing.—3rd February, 1872. 





Notices of Intention to Proceed with Patents. 

3680. Boxes for Matcues, &c., A. James, Belsize Park, London.—18th 
September, 1878. 

3696. StEaM ENcrne ConpEnsers, F. J. W. Packman, Ringwood. 

3713. GaLvanic Barrertes, J. D. Adams, Marshall-street, London.—A 
communication from A. Niaudet. 

714. Savine Lire, &c., APPARATUS, R. Rose, Leadenhall-street, London, 
—19th September, 1878. 





719. PRESERVING IRoN Suis’ Bottoms, &c., A. McMillan, Glasgow.—20th 
September, 1878. 
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5735. Prerartye Woot, P. Kelley, York. 

8739. PROPELLING CARRIAGES, A. C. F, Franklin, Brighton. 

8741. Proments or Cotours, W. A. Barlow, St. Paul’s-churchyard, London. 
—A communication from A. E. Méry. 

8743. Musica Instruments, G. Chiappa and G. Persani, Clerkenwell, 


London. 
8746. Fitters, &c., W. White, Chancery-lane, London.—2lse September, 
1878 


8751. Marine Encrxe Governors, E. G. Colton, Liverpool.—A communi- 
cation from J. A. Svedberg. 

8752. Sewine Macurnes, J. Moody, Luton. 

3756. Saow and Srock Cases, J. H. Smith, Brooklyn, U.S.—23rd Sep- 
tember, 1878. 

3768. Gas, W. R. Lake, Southampton-buildings, London.—A communica- 
tion from J. W. Ho 

3773. Carcxinc Receipt of Fares, &c., H. T. Davis, Peckham Rye.—24th 
September, 1878. 

3776. Steerrnc Apparatus, D. Kennedy, Liverpool. 

3784. CanDLEs, E. G. Brewer, Chancery-lane, London.—A communication 
from P. A. Tronchon.—25th September, 1878. 

797. Tramway Raixs, J. Hight, Old Kent-road, Surrey. 

Execrric Sicnauine, E. B. Bright, Westminster.—26th September, 

878. 

8312. Avromatic Expansiov Gearina, J. Daglish, Tynemouth, and H. 
Lawrence, Grange Ironworks, Durham. 

8815. Jomyts or Hixces for Doors, &c., 8S. Adams, Birmingham.—27th 
September, 1878. 

3826. Sprines, T. Bradford, Manchester. 

3831. Burr Hrinces, C. L. Boyce, Birmingham. 

3832. Merauiic Covers and Rims of Jues, &c., Frederick Cadby, King’s 
Heath.—28th September, 1878. 

3842. Decoratine Woop, &c., H. B. Barlow, Manchest 
tion from R. Boettger. 

3846. ExtincutsHine Fires, T. F. P. McM. Kavanagh, Manchester.—A 

ication from We Johnst 

8857. Reets, Spoois, or Bosstns, F. Wirth, Frankfort-on-the-Maine.—A 
communication from P. Adt, sen., P. Adt, jun., J. B. Adt, and E. Adt. 
—30th September, 1878. 

3877. Torte, Mirror Howipexs, &c., H. M. Williams, Chancery-lane, 
London.—A communication from G. H. Wilcox.—2nd October, 1878. 

3930. TELEPHONES, J. H. McClure, Coleman-street, London.— 5th October, 
1878. 

2944. Knrre CLeaxtnc Apparatus, H. B. Fox and J. Gamlin, Birkenhead. 

3952. Gia Macuixes for Nappinc CiLotu, A. M. Clark, Chancery-lane, 
Lenion. — A communication from C. Woelfel and J. Massey.—Sth 
October, 1878. 

4076. Eccentrics, W. L. Wise, Chandos-chambers, Adelphi, London.—A 
communication from M. Lowendahl, M. Gutmann, and M. Scharfberg. 
—14th October, 1878. 

4138. Puriryisc Mipp.tnos, &c., F. Thompson, Wakefield, and W. H. 
Williamson, Leeds.—17th October, 1878 

4157. VenrrLators, T. H. Blair, Turnskey, Ireland.—1Sth October, 1878. 

4179, Cuttivatinc Lanp, T. Perkins, Hitchin, and T. Burall, Peter- 
borough.—19th October, 1878. 

4218. Loom Tempves, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from J. B. Stamour and F. P. Pendleton.—22nd October, 
1878. 

4479. Seat for Savinc Persons from Drowntnea, T. Greenwood, Holborn 
Viaduct, London, and E. Groom, Great Portland-street, London.—6th 
November, 1878. 

4556. Frames for Gasstnc Yarn, T. H. Rushton and J. Albinson, Bolton. 
—9th November, 1878. 

458. Door, &c., Fasrenrvecs, Henry Hancock, Clapham.—1l2th November, 
1878. 

4800. Proputston of Tramway Cars, W. Eppelsheimer, Copthall-build- 
ings, Angel-court, London.—25th November, 1878. 

4854. Ficrerrne Water, &c., P. A. Maignen, Great Tower-street, London. 
—Partly a communication from Jules Retif.—28th November, 1872. 

4964. Merat Tuses, G. T. Selby and W. Carter, Smethwick.—4th 
December, 1878. 

5042. Sures and Vessets, J. Long, Islingword-road, Brightun. — 9th 

mber, 1878. 

5075. Steam Borters, C. N. May, Devizes. 

5082. Screw Botts, &c , W. R. Lake, Southampton-buildings, Lopdon.— 
A communication from A. B. Ibbotson.—12th December, 1878. 

5090. Destrorinc Insects, J. Wilson, Penrith.—12th December, 1878. 

5171. Wer Penstocks, G. Waller and F. Colyer, Holland-street, South- 
wark, Surrey.—l7th December, 1878. 

5197. Reevutatinc Evecrric Licut, H. Wilde, Manchester.—18th December, 

5226. BLeacainc and Dvyerne Corton, &c., F. Wilkinson, Manchester.— 
20th December, 1878. 

5240. Urmuistnc Meerscuacm and Meerscuacum Waste, W. Morgan- 
Brown, Southampton-buildings, London.—A communication from I. 8. 
Hyatt.—21st December, 1878. 

5255. PHosPHORESCENT Powpers, W. Morgan- Brown, Southampton- 
buildings, London.—A communication from J. Pieffer, W. F. Mac- 
Carty, and Prince T. Périgord de Sagan. 

5272. Stocks and Dres, H. O. Choles, Upper Clapton.—24th December, 
1878. 

5299. Casks and Barrets, J. C. Lane, South Kensington, London.—A 
communication from F. J. Chadwick.—27th December, 1878. 

12. Sewrnc Macurnes, J. Keats, Wood-green, London.—lst January, 1879. 
34. Huss or Naves, B. Tillett, Pime-grove Villa, Fairlop-road, Leyton- 
stone.—A communication from E. 8. Bennett and John H. Rowland. 

40. Emprorpertnc Macurnes, A. Bonnaz, Paris.—3rd January, 1879. 

63. Opentne, &c., CARRIAGE Doors, W. R. Lake, Southampton-buildings, 
London.—A communication from G. V. Fosbery.—6th January, 1879. 

67. Tower or Siip Botts, J. Davidson, Glasgow. 

73. Nurrittve Errervescinc Drink, G. H. Comfort, Great Suffolk-street, 
Southwark, Surrey.—7th January, 1879. 

144. Evecrric Licat, W. Morgan-Brown, Southampton-buildings, 
London.—A communication from Col. W. F. McCarty and Baron R. 
Sellitre.—13th January, 1879. 

155. Denwrat Piates, W. R. Lake, Southampton-buildings, London.—A 
communication from L. N. Winderling G. N. Winderling, and L. N. 
Winderling. —14th January, 1879. 

183. Vetvert Rippon, &c., . E. Gedge, Wellington-street, Strand, 
London. —A communication from J. M. F. Philip and P. A. P. Philip.— 
16th January, 1879. 

232. MusicaL Instruments, M. Gally, Golden-square, London.—20th 
January, 1879. 


All persons ha an interest in o ing any one of such applications 
should leave parti in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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List of Specifications ae during the week ending 
25th January, 1879. 

#3101, 4d.; *2294, 4d.; 1355, 6d.; 1951, 6d.; 1998, Is. 4d.; 2099, 8d.; 2170, 
6d.; 2179, 6d.; 2181, 1s. 2d.; 2206, 6d.; 2234, 6d.; 2265, 6d.; 22-8, 6d. ; 2269, 
Gd.; 2286, 6d.; 2289, Sd.; 2304, 6d.; 2311, 4d.; 2349, 8d.; 2351, 6d.; 2357, 
10d.; 2369, 6d.; 2372, 8d.; 2385, 6d.; 2386, 2389, Sd.; 2391, 6d.; 2393, 
6d.; 2395, 6d.; 2399, 6d.; 2408, 6d.; 2411, 6d.; 2414, 4d.; 2416, 6d.; 2417, 






6d.: 2427, 2d.; 2431, 6d.; 2433, 6d.; 2442, Gd.; 2450, 6d.; 2454, 2d.; 2456, 
2d.; 2457, 2d.; 2459, 2d.; 2465, 2d.; 2469, 4d.; 2479, 2d.; 2481, 6d.; 2482, 
Qd.; 2483, 2d.; 2492, Qd.; 2495, 2d.; 2502, 2d.; 2507, Qd.; 2510, 2d.; 2516, 





4d.: 2525, 4d.; 2526, 2d.; 2528, 2d.; 2530, 2d.; 2535, 2d.; 2536, 2d.; 2546, 
2d.: 2548, 4d.; 2550, 2d.; 2552, 4d.; 2556, 2d.; 2557, 2d.; 2559, 2d.; 2560, 
2d : 2562, 6d.; 2564, 2d.; 2566, 2d.; 2574, 2d.; 2581, 2d.; 2589, 4d.; 2618, 
2d ; 2942, 6d.; 3473, Sd.; 4234, 4d.; 4278, 6d.; 4340, 6d.; 4362, 4d.; 4387, 


6d.? 4420, 2d.; 4585, 2d.; 4586, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office er, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
at 
a 





953. Evectro-Macyetic Macuixes, J. H. Johnson.—Dated 9th March, 
1878.—{A communication.) 6d. : 

A series of electro magnets are arranged radially around a common 
centre, and formed in one with a central shaft, to which motion is im- 
parted by an external pulley. The magnets are charged by any suitable 
current. A fixed ring of soft metal covered with copper wire, wound 
round it spirally, encircles the system of magnets. A frame of two plates, 
a base, and several cross bars supports the ring, and also the bearing for 
the shaft. The core of the ring, instead of being in one piece, is com- 
posed of iron wire covered with insulating material. The covering of 
copper wire is divided into any suitable number of sections. 


1448. Puotocrarnic Camera, S. W. Rouch.—Dated 11th April, 1878. 2d. 


The body of the camera consists of the ordinary flexible gusset, but 
attached by hinges to the lower and posterior side of the frame is a fold- 
ng 


board, which acts as a shutter or protection for the ground glass 





whon the apparatus is packed, and when unfolded for use it serves as the 
base board of era, bent forward th 


cam: under the body. To 
provide sufficient length for the expansion of the bellows, and also to 
regulate the focus, a separate narrow frame of wood is provided, sliding 
in which, by means of a rack and pinion, is a central  eged to which is 
attached the front of the camera, the other end of the narrow frame 
being attached to the base board at more than one place, so as to suit 
lenses of different foci. 
1646. PHOTOGRAPHIC AND OTHER Pictures, H. Brassinne.—Dated 24th 
April, 1878.—(Provisional protection not allowed.) 2d. 
air is dyed to the required colour and afterwards secured to the 
hotograph, so as to p a truer lik , the hair of the head, eye 
lash, or eyebrow, or beard being thus reproduced of the natural colour. 
1663. Borr.ss, 7. Davies and W. H. Stacpoole.—Dated 25th April, 1878.— 
(Provisional protection not allowed.) 2d. 

A well is formed in the bottle and communicates with the exterior of 
the bottle and the outside, where it is closed by a cork, which, owing to 
the pressure of the gaseous contents of the bottle not acting directly 
thereon, can be more readily opened or closed, and this without loss of 
the contents of the bottle. 

1734. Burrer, W. and C. McDonnel!.—Dated 30th April, 1878.—(Provi- 
sional protection not allowed.) 2d. 

This relates to improvements on patents No, 3233, dated 6th October, 
1873, and 2482, dated 15th June, 1876, and consists of melting the 
scrapings of butter, then plunging itin cold water, and atterwards placing 
it in a churn with cream until thoroughly mixed, when the whole is 
poured out on marble basins until it assumes a solid form, when it is 
submitted to pressure. 

1871. Cruets, W. H. Lloyd.—Dated 9th May, 1878.—(Provisional protection 
not allowed.) 2d. 

The handle of the cruet is so constructed as to form a receptacle for 
containing flowers. 

1879. TuHeRMometer Tuses, L. Peroni.—Dated 10th May, 1878.—(Provi- 
sional protection not allowed.) 2d. 

The tubes are formed so as to prevent them rolling when placed on an 
incline, and also so as to magnify the bere of the tube, to enable the indi- 
cations to be read with greater facility. 

1881. Puppuine Iron orn Steet, A. P. Price.—Dated 10th May, 1878.—(A 
communication.) 6d. 

The gas generated in a furnace is conducted up a vertical flue into a 
horizontal passage communicating with the upper part of a washing 
apparatus, termed a compressor, and consists of a vertical tube, into 
which water is introduced through a pipe at the up; 
which it falls in a finely divided condition, passing 
plate placed immediately above the a 
The gas and water pass together to the bottom of the tube, which com- 
municates with a horizontal passage in which the water is collected, the 
gas passing to a second washing apparatus, which it enters at the bottom 
and travels in an opposite direction to the water. The gas leaves at the 
top of the second washing apparatus and passes to a third, entering at 
the top and encountering a jet of water introduced near the bottom, the 
water being drawn off and the gas led through a horizontal passage 
to a puddling furnace of the form known as “ Siemens’ regenerative 
furnace.” 

1919. Exptosive Compounns, 7. 8. Huntleyund R. W. Kessel.—Dated 14th 
May, 1878.~ (Void.) 2d. 

About 450 parts by weight of sulphuric acid and 350 3 of nitrate of 
soda are employed to produce a mixed acid, 8}1b. of which is mixed 
with 11b. of glycerine, forming nitro-glycerine. A greater or less quantity 
of this nitro-glycerine is mixed with or absorbed by highly roasted and 
fine pulverised plaster of Paris. 

2122. Securine Surps’ Castes, Hawsers, &c., 7. Archer.—Dated 28th 
May, 1878.—{Provisional protection not allowed.) 2d. 

A metal carriage is fastened to the ship’s deck, between the hawse 
hole and the capstan, and receives a pair of nippers, through which the 
cable passes on its way to the capstan. The nippers are provided with 
springs so as to in their normal position, such springs giving an 
elasticity in the direction of the strain upon the rope, thus preserving 

e cable from the injurious action of sudden jerks. 

21388. Sian ror Inpicatrnc Topacco Suops, N. L. Nathan.—Dated 29th 
May, 1878.—(Provisional protection not allowed.) 2d. 

The ~ is made of transp t subst instead of wood as at pre- 
—_ and is hollow, so as to be illuminated from the interior at night 
time. 

2150. Sevr-actinc GrappLe Buckets anpjForks, IV. D. and 8. Priestman. 
—Dated 29th May, 1878. 6 

This relates to improvements on aap No. 1243, dated 29th March, 
1877, and ists in dispensing with the sliding crosshead and the eyes 
and also the levers connecting the crosshead to the halves of the bucket 
or fork itself. In constructing the bucket four side levers are used, 
which are fixed to the sides of the bucket and connected with the centre 
barrel by four short chains. The lifting and discharging chains are both 
carried on the centre barrel. 
2200. Prixter’s Cuases, &c., A. 

communication. 8d. 

The bed or block for a sterotype plate is made of hollow metal drawn in 
dies, so as to have smooth surfaces and combine strength with lightness. 
The stereotype is fixed to the block by means of hollow grooved iron bars 
anc. sliding clips, instead of by nails, screws, or other means on a wood 
backing, or by clips on a metal block. 

2231. Puriryine Gas, C. W. Heaton.—Dated 4th June, 1878. 6d. 

The gas is washed by aspray of gas liquor or water, introduced into 
the condenser or scrubber through which the gas passes. 

2238. Compounp ror THE MANUFACTURE OF TeRRA Cotta, C. EB. Appleby. 
—Dated 5th June, 1878. 4d. 

The compound consists of an admixture of the decomposed granite or 
elvan found in certain districts in Cornwall, with « suitable plastic clay, 
the proportion being from 10 to 40 per cent. of clay, and from 50 to 80 per 
cent. of elvan, to which from 5 to 20 per cent. of a calcined material 
known as natural grog is added. 

2239. Pumps, W. Allan.—Dated 5th June, 1878.—(A communication.) 6d. 

As many force pumps as necessary are placed one above the other in the 
mine shaft, their plungers being ted by crossheads to the wire 
ropes which own on each side. The force pumps have the usual 
inlet and discharge valves placed one above the other. The first length 
of the discharge Pipe, or that which is bolted to the delivery valve cham- 
ber of each pump, a double pipe casting bolted to it, part being in the 
same axial line and forming of the prom a pipe, whilst the other 
part is the working barrel for the upper half of the force pump plunger. This 
anxiliary barrel has a etuffing-box at the lower end, through which the 
upper half of the pump plunger works. To the upper end of this 
barrel is ted the p ipe leading down from a ram chamber 
at the top, and from the side of barrel a branch pipe connects to the 
upper end of the auxiliary barrel of the next lower pump, this barrel also 
having connected to it the pressure pipe for the third lower pump, and se 
on to the required number. 

2257. PrRePaRtnGc SuHeet IRON FOR THE MANUFACTURE OF TIN AND TERNE 
Puiates, &c., J. D. Grey.—Dated 6th June, 1878. 6d. 

The sheets are di into a bath of muriatic acid diluted with water 
and then placed on their edges to drain, after which they are conducted 
by an endless chain through a furnace, so as to raise the oxide or scales 
by heat. On emerging from the furnace the sheets through rolls to 
straighten them and break any surface scale thereon, and then drop into 
water so as to wash the scales from the surface. They are then placed on 
a second chain and carried through a drying oven, in order to dry the 
sheets preparative to usual cold rolling process. 

2260. SMELTING or Biast Furnaces, W. Ferrie.—Dated 6th June, 1878. 





r part, and down 
rough a perforated 
rture for the admission of the gas. 








M. Clark.—Dated 1st June, 1878.—(A 








6d. 

The top of the furnace is arched over and formed with lateral openings 
for the introduction of the ores and fluxing materials, such openings 
being fitted with doors. Openings with doors are also termed fa the 
arched roof, and supported on girders a little above the roof openings are 
set four or other convenient number of vertical retorts of a cylindrical 
form, all being encased in a cylindrical brickwork chamber, into which 
at one or more lateral points the combustible gases led from the furnace 


which is carried by a lever, which is connected with the parts that actuate 
the needles, A hinged switch is arranged to form one si: each 
when in one or the other of two positions, ss face 


2298. Parer Boxes, B. 1. Hughes.—Dated 8th June, 1878.~(4 communi 


cation. . 
The box consists of a principal side with flaps and tongues. 
being folded from a single piece. “9 neues, the whole 
an or” ee ror Suirs anv Vessexs, L. Perkins.—Dated 8th June, 
‘ . 
The face of each blade is a surface generated by a straight lin 
and traversing alung an axis to which it remains eae aes 
2305. Breecn-LoapIna SMALL-aRMs, 7. A. Braendlin.—Dated 8th June 
1878.—(Not proceeded with.) 2d. 2 
A block is used, the rear jointed end of which has a forked figure. The 
block is hinged or jointed to the shoe by two screw pins, each pin being 
through the side of the shoe and made to take into the knuckle or 
ranch of the block situated at the side of the shoe. 


2306. Macuinery ror HULLING anp CLranine Grain, G. A. Buchholz,— 
Dated 8th June, 1878.—( Not proceeded with.) 2d. 
This consists in using blades with a chamfered or knife edge and 
putting them together without any interposed packing. 


2013, APPARATUS FOR SIGNALLING, J. Rettie.— Dated 8th June, 1878, 


At some point in the length of the flexible tion, by pref co 
at one end, and again by preference in the transmitter, the Rexible con- 
nector passes over a cam or excentric pulley so adjus reference to 
two springs, that the spring most extended, and therefore the strongest, 
shall pull on the short leverage of such cam or excentric pulley, and the 
spring the least extended, and therefore the weakest, shall pull on the 
longer leverage. 

2315. Avromatic Cuttp's Cuatr, Taser, &c., A. Browne.—Dated 8th June, 
1878.—(A communication.) 6 

The ap tus has a movable table and seat connected together by rods 
or equivalent means. Racks are used for connecting the frame or carcase, 
—< * as movable table so as to adjust the apparatus to the size of the 
child, 

2318. Macuivery ror Dovs.inc anp Winpinc YARNS OR THREADS, J 
Horrocks.—Dated 10th June, 1878. 6d. 

The horizontal drums, which drive the bobbins upon which the thread 
is to be wound are made with a groove in the middle of each of them to 

ve clear space for the end of a lever to rise and lift the bobbin from the 

rum when a thread breaks and thus stops the bobbin. 


2328. Sreerino Enornes, &c., A. Paul and J. Haythorn.—Dated 11th 
June, 1878. 6d. 

The handing shaft, or a shaft moved thereby, is formed with one or 
more screw threads, on which is fitted a tube screwed internally and 
externally, and termed the differential tube, the pitch of its external 
screw thread being generally smaller than that of the internal thread 
On the differential tube there is an internally screwed outer tube con- 
nected to one of the engine shafts, so as to turn therewith, but capable 
of oy movement, and arranged to act on a lever which acts on 
the valve gear. When the handing shaft is turned it moves the differ- 
ential tube, which takes the outer tube with it longitudinally and the 
valve gear is acted on accordingly. The engines then operate to move the 
rudder, and at the same time by turning the outer tube on the differ- 
ential tube, cause the outer tube to return towards its middle position, 
and the valve gear to return to its neutral condition when the movement 
of the handing shaft has been discontinued 
2028. or an ror Dryinc Reruse, W. Hailwood.—Dated 11th June, 

878. . 

The apparatus consists of a fixed horizontal cylindrical vessel, enclosed 
in a steam jacket for heating the contents, and having a revolving axle 
passing through the centre of the ends and provided with radial arms or 
agitators to keep the refuse in a state of motion or subdivision whilst the 
drying is taking place. 

2340. Uriuisinc Waste Inpia-rnusper, C. A. Burghard, T. Rowley, 
and A. C. \Salomonson.—Dated 12th June, 1878.—(Not proceeded with.) 
d. 


2d. 
The ge y are thrown into a vat and covered witli hydrochloric acid 
and boiled by steam. The acid solution contains chloride of zinc and 
chloride of calcium, and jonally chloride of lead. 


2344. Foo Horn orn Wuistie, W. R. Lake.—Dated 12th June, 1878.—(A 
comm oper | bd. 

In a steam cylinder works a piston, which by means of a piston rod is 
connected to another piston working in an air cylinder. A valve supplies 
steam to the steam cylinder from a boiler at proper intervais, and is 
operated by controlling mechanism, which is itself operated by the reci- 
procal action of the pistons. Attached to the air cylinder is a reed 
chamber to which is secured a horn. 


2355. Sevr-actinc Hot-water Feep Apparatus ror Borers, G. A. 
Wilson and J. Lewis.—Dated 13th June, 1878.—(Not proceeded with.) 
2d. 

This consists of an iron vessel fixed near to the boiler. Inside this 
vessel is a smaller vessel, but the same length. The two vessels are 
secured to one bottom, and covered by one cover. Into the outer space 
of the inner vessel or between the two the exhaust steam is conducted. 
To the inner vessel is conveyed aj water feed pipe furnished with a tap ; 
a jet of steam from the boiler is brought on to the surface of the feed- 
water in the main vessel. 


2356. Air Pumps or Steam Enornes, &. Wigsell and J. Politt.—Dated 
13th June, 1878.—( Not proceeded with.) 2d. 

This consists in the employment of a — ¥ delivery valve applied to 
the air pump of the steam engine. Round and near the end of the 
barrel of the pump is cast a series of openings, which form a grating, 
and through which the water and air are disc a Over the grating 
is stretched an india-rubber belt or band, which is kept from mo out 
of working position by ~— cast round the pump barrel, and near to the 
grating openings. Other lugs are cast on the pump cover; the india- 
rubber belt fits between the lugs. 

2358. Carp-serrixe Macuines, EB. Smith and W. Hinchelif.—Dated 13th 
June, 1878.—( Not proceeded with.) 2d. 

This relates to those machines which employ a pair of rollers for feed- 
ing and traversing the leather, and consists in employing a cam with a 
— smooth edge or face for giving the traverse motion to the pair 
of rollers. 


2359. Lasts ror Boots, &c., J. Blakey.—Dated 18th June, 1878. 6d. 

The last is constructed in two ves, which when placed together 
resemble an ordinary last cut vertically thrgugh the leg or ancle at right 
angles to the len, of the foot. One of these halves is fixed toa or 
frame and the other to a footstep or slide rest, through which passes a 
screwed spindle, by turning which the two halves of the last may be 
moved nearer or farther from each other. 


2360. Apparatus ror Hvuiiine, CLEANING, AND Po.isuineo Rice, &c., 
H. B. Sears. —Dated 13th June, 1878.-(Not proceeded with.) 2d. 

This consists essentially in subjecting the rice or other hard cereals to 
the action of rubbing surfaces caused to travel through or amongst such 
cereals, when they are caused to travel or move in the opposite direction. 
Or the cereals may be caused to travel in the same direction as the rub- 
bing surfaces, when the latter has a greater speed. 

2362. Arraratus FoR Mountinc Carp FiLiets on (CYLINDERS, W. 
Walton.— Dated 13th June, 1878.—( Void.) 2d. 

This consists of a roller covered with felt or other suitable substance, 
and to the axle of the roller is fixed a friction pulley. Above the roller 
are two bars. e card fillet passes through a guide, which is traversed 
to and fro by means of a lever and a rack and pinion, or a screw and 
screw nut. When the card fillet is a wound on the cylinder it passes 
first through the guide, then over one of the bars, then under the roller, 
the teeth of the card fillet being by preference in contact with the felt, 
then over the second bar, and thence to the cylinder to be covered. 
2364. Appliance TO PReveNT AccIDENTS IN OpeniNG Borrt.es, H. B. 

Fox and W. H. Smith.—Dated 14th June, 1878.—(Not proceeded with.) 


ists in the application of a guard piece or shield to an opening 











below are admitted along with the air necessary for their busti 
After acting in the chamber on the retorts, the gases pass off by outlets 
placed at points opposite to the inlets, and the space in the chamber sur- 
rounding the retorts has open brickwork arranged in it to distribute the 
heated gases as uniformly as possible. The coal is fed into the retorts at 
the upper end, and when coked is transferred from each retort in succes- 
sion into the furnace bolow, the bottom of each retort having a door 
arranged to open simultaneously with the corresponding door in the 
furnace roof below. 

22°78. Gas Motor Encrnes, M. P. W. Boulton.— Dated 7th June, 1878.— 

(Not proceeded with.) 4d. 

The cylinder is so constructed as to cool the interior without cooling 
the exterior thereof, means also being provided whereby the heat 
imparted to the metal by the tion of the infi ble mixture is 
afterwards imparted to fluid while performing work, and so utilised. 
2288. ArraRATus FoR REFRACTING, REINFORCING, AND MODULATING 

Sounp, 4. C. Engert.—Dated 7th June, 1878. 6d. 

A sheet of iron is supported by spiral springs attached to it at different 
points on a line drawn through it; the sheet so suspended being either 
applied to musical instruments or merely set up in any room or place in 
which it is required to reinforce and modulate sound. 

2295. Looms, D. Skirving and 8. Ayland.—Dated 8th June, 1878.—(Not 
proceeded with.) 2d. 

A rocking plate or frame is formed with two races to act upon a bowl, 








This 
knife or other instrument. 

2366. Lupricators ror Steam Enoines, C. Shaw.—Dated 14th June, 1878. 
—(Not proceeded with.) 2d. 

An opening is formed in the bottom of the cup or reservoir, which 
opening is provided with a valve arranged to be closed by the steam pres- 
sure, and to be opened by means of a weight, load, or spring to permit 
the flow of the lubricant to the cylinder on the steam pressure being 
removed, or falling below the degree requisite to sustain the load upon 
the valve. 

2378. Brusues, J. and A. Bidwell.—Dated 14th June, 1878. 4d. 

A rubber for removing ink or other stains, and consisting of pumice 
stone, is inserted in the back of nail, scrubbing, or other brushes. 
2377. BEARINGS FOR THE ROLLERS AND BoLsTERS OF SPINNING MACHINERY, 

C. Shaw and J. Hague.—Dated 14th June, 1878.—(Not proceeded with.) 


2d. 

Glass or other similar vitreous substance is used to form the bearings, 
which are let into the stand at the part where the rollers are carried. 
2380. O11 Cans, G. W. von Nawrocki.—Dated 15th June, 1878.—(A com- 

munication.)—(Not proceeded with.) 2d. 

An air pipe is introduced into the can, and so arranged so that one end 
is identical % with the oil outlet, and the other is in the top of the can 
itself, being protected by a shield, and twisted so as not to interfere with 
the charging the can with fresh oil when required. 
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2381. Optical Instruments, A. C. Henderson.—Dated 1bth June, 1878.— 
(A communication. Not proceeded with.) 2d. ‘ 

In the branches uniting the twin glasses of opera glasses notches are 

tamped out for the reception of lugs formed on the rings of the eye- 
ri es, the parts fitting together bayonet fashion. A screw having the 
P filed regulator as its socket is substituted for the socket in which the 
small slide regulating the focus moves. 

2382. MANUFACTURE OF Eyever Burrons, Hooks, Snaps, &e., W. Morgan- 
‘Brown.—Dated 15th June, 1878.—(A communication.) 6d. 

Astrip ef metal is formed with a hole in one end, through which an 

elet is passed and its edge bevelled over, when it is uttached to the 
“yficle required. The other end of the strip is bent over in a circular 
y hens and covers the eyelet to which it is soldered. 

2390. Pavine Bricks, &e., H. Baggeley.—Dated 15th June, 1878.—(Not 
proceeded with.) 2d. 

The bricks are made from the following substances reduced toa fine 

yowder, and rendered plastic by the addition of water, when they are 

moulded to the required form. One part by weight of corkstone, one 

part of “chemical waste,” five parts of Welsh spar, sixty parts of chalk, 

twenty parts of fire or pipe clay, and one part of tinkle. 

2398. Tramways, 7. Williamson and A. Younger.—Datled 17th June, 1878. 
—(Not proceeded with.) 2d. 

The rail proper and the guard rail are made separate, the former being 
of Mouble-heated section, and the latter of double angle iron section. 
The upright members of the guard rail are of a width to fit in between 
the heads of the double rail. The drainage of the tramways is effected 
by grooved plates, having openings at intervals into drain pipes. 

2401. ApPARATUS FoR Propucine Execrric Licurt, C. Dubos.--Dated 17th 
June, 1878.—(Not proceeded with.) 2d. I 

In order to adjust the carbon points, one of them is mounted on a soft 
iron rod, guided to slide through the middle of a coil that is in the elec- 
tric circuit. The weight of the slide tends to move it in one direction, 
and the attraction of the coil when the current passes through it tends 
to move it in the opposite direction. : 
2409. Fornirore Castors, G. D. Peters.—Dated 1ith June, 1878.—( Not 

proceeded with.) 2d. SAS ‘ 

A glass sphere protrudes through an opening in the under side of a 
socket attached to the piece of furniture to be moved along. 

2412. Earth anp Warer-ciosers, H. Moore.—Dated 13th June, 1878.— 
(Not proceeded with.) 2d ; 

The seat is arranged so that the weight of a person sitting thereon 
causes it to cant and act upon suitable mechanism, so as to admit a 
certain quantity of water or earth while the closet is in use. 

2413. Canptesticxs, W. P. Thompson.—Dated 18th June, 1878.—(A 
communication.)—{ Not proceeded with.) 2d. f 

The rim of the socket consists of a number of projecting rays which 
serve to steady an ordinary lamp glass in position. A cap is attached to 
the handle by a chain so as to extinguish the candle by covering the top 
of the glass. 

. APPARATUS FOR Honpive Lerrers, &c., W. R Lake.—Dated 18th 
June, 1878.—{A communication.)}—( Not proceeded with.) 2d. , 

Needles formed of tubes and combined with a bed or baseboard are 
pointed at their upper ends to pierce the paper, and have their lower ends 
inserted into the bed so as to pass entirely through it, in order that a 
binding thread may be passed through the needles, and their ends are 
held fast by the hand whilst the papers are being drawn from the points 
of the needles upon the binding thread, which is then withdrawn from 
the needles, the ends being tied together as a binder for the papers. 
2421. Screw Proreier, J. Sample.—Dated 18th June, 1878.—(Not pro- 

d with.) 2d. aah : 

mie blades st of a shape somewhat resembling a bird’s wing in 
duplicate, so that each blade represents a pair of wings, viewed edgewise, 
and joined together at their base. The end of one wing swells out and 
forms part of the boss of the propeller, the outer wing being the longer of 
the two. 

2425. Preraration or Artists’ Cotours, &., R. Liebevich.—Dated 18th 


é, 1878. 4d. ’ 
anon unahe is produced by dissolving a softer kind of gum copal or 
damar in the essential oil of copaiva balsam, and in passing the solution 


through a filter. This solution forms a nearly colourless bright trans: 

parent and very thick varnish. 

9428. Hinces ror Casn anp oruEeR Boxes, L. Lang.—Dated 18th June, 
1878.—(A communication.) —(Not proceeded with.) 2d. ) : 

The cover of the box is made to slide slightly so as to bring its rear 
e clear of the hinges, without which the box cannot be opened, 
although already unlocked. 

2430. CoLourep Pencits ror Grass, Cutna, MetaL, &c., C. B. Weaver 
and C. Seimert.—Dated 18th June, 1878.—(A communication.) 4d. 

The pencils to write on glass, metal, or other polished surfaces are 
made with different colouring matters mixed with a compound of wax 
and tallow. 
2432. Packaces ron Dry Goons, 8. C. Allibone.—Dated 18th June, 1878. 

A Sustenons strip of thin wood is rolled two or three times round and 


fastened with glue or other adhesive material, so as to form a covering of 
two or three thicknesses from a continuous strip of wood. 








Tue Law or Current iy Dynamo-Etectric MACHINES.— 
Respecting the law of current in dynamo-electric machines 
the question Mabaom oo Ohm’s ae is applicable - eps ad 

ircuits has recently been raised ; and some confusion prevails 

to the real points a issue. Mr. Desmond G. FitzGerald states, 
in the Electrician, that there is in nature no dynamic force vary- 
ing simply as the number of cells in series of a battery, or corre- 
sponding with what is defined as electro-motive force, and no 
inertia varying according to what is defined as electrical resist- 
ance. It is observed also that the effects of varying these 
“current elements” are very different in the two cases of the 
dynamo-electric and the voltaic circuits. Still this does not mean 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


STAFFORDSHIRE boiler plates hold their own with much firmness, 
buyers, however keen, being unable to beat down the producers 
of the leading brands. Alike upon ’Change in Birmingham to- 
day—Thursday—and in Wolverhampton yesterday, ‘‘ Monmoor ” 
plates could not be bought at anything under £9; and the 
‘Wright ” brand of the same firm was equally immovable at 
£8 10s. Common plates, on the contrary, were easy. The 
demand has not increased upon the week, thougia inquiries are 
more numerous, to quite a perceptible extent. 
firms are those from whom inquiries mostly proceed. 
fications quoted relate mainly to roof, and girder, and bridge 
building. In work of this sort the mills are only very partially 
engaged this week ; but in the rolling of plates to be used in the 
building of railway wagons for India, at a few works there is 
steady activity. 

The competition going on for the few orders upon offer for 
sheets is quite distressing for those mainly up to 20w.g. But 
doubles and latens are also offered in special lots at prices by 
which it is impossible for profit to be realised. Instances were 
quoted in Birmingham and Wolverhampton of doubles being 
submitted in lots of 40 or 50 imperial tons each, at prices severa 
shillings under those at which alone a profit can be realised upon 
singles. Latens also were offered at quotations that, relatively, 
are equally disastrous. I refrain from quoting the actual figures, 
for the transactions must be regarded as exceptional. ‘They 
nevertheless indicate the severity of the competition which sub- 
stantial firms have to meet. 

The hoop and strip trade has not improved upon the week. 
Excepting for tube strip the mills have very little to do. New 
angle orders have not been received since my last to any considera- 
ble extent, but, as in the case of plates, the inquiries are more 
numerous. Common bars are selling a little better, mostly to 
the fencing makers; and rods in request by the harrow making 
firms are being rolled in larger quantities than a week ago. The 
progress of the harrow trade, as the spring advances, is giving 
confidence to the makers of this class of iron that they shall be 
fairly well employed when the demand on implement account is 
succeeded by that of the nail makers, which will soon show some 
improvement. At present rods are to be gut at lower prices than 
have before been quoted for many years. The prices of the 
common bars of this district are kept down by the rates at which 
Welsh bars are in some instances obtainable, £5 12s. 6d. being no 
uncommon quotation for the South Wales product. 

The aggregate of work doing at the mills and forges is not more 
upon the week. Instances were quoted in Wolverhampton 
yesterday, in which producers of not a high-class quality of mis- 
cellaneous finished iron were keeping on only one forge and one 
mill; whilst as to the producers of a superior quality, only two 
mills had begun up to Wednesday morning, and it was doubtful 
whether both these could be kept on to the close of the week. 
Some makers were capable of rendering a better report, but hardly 
more than 50 per cent. of the total capabilities of the works are 
being utilised. 

Pig iron was quoted to-day on the basis of £3 5s. for the all- 
mine quality of the Lilleshall Company, per imperial ton, but 
there was little all-mine on offer which could not have been got 
at somewhat less. Part-mine of a serviceable brand was plentiful 
at £2 15s., and might have been got at £2 12s. 6d. down to £2 10s. 
Hematite was easy to buy at & 2s. 6d., and so, too, was the 
brand of the Tredegar Company, who use Spanish ore largely. 
Northampton iron vas being bought at as low occasionally as 
47s, 6d. Staffordshire cinder iron was plentiful at from 40s, 
down to as low as 38s: The process ot blowing out furnaces con- 
tinues. The reduced make relates alike to all-mine and likewise 
common iron, 

A calculation made up to yesterday afternoon shows that since 
the last return was issued, showing a list of thirty-three furnaces 
blowing, as many as eight furnaces have been put to stand. A 
furnace each has been put out by Messrs. Grazebrook, Dudley ; 
Messrs. gS gy haar and Sons, Tipton; Mr. John Jones, 
Buffery ; Mr. Pearson, Windmill End; Mr. Alfred Hickman, 
Bilston; Mr. John Williams, Wolverhampton; Mr. David 
Kendrick, Wednesbury ; and lastly by Messrs. John Bradly and 
Co., Pensnett. The furnaces now blowing therefore number 
twenty-five. 

Staffordshire ore was not upon offer to any considerable extent 
either to-day—Thursday—or yesterday. But Pottery mine and 
Northampton and Lancashire ores were abundant. Pottery 
mine was procurable at 13s. per imperial ton. 

Coal for manufacturing purposes was easy to buy, though in 
some cases difficulty was reported in getting it to the works in 
consequence of sections of the canal being frozen. Domestic coal 
sold freely. The demand at the Cannock Chase collieries is 
more than, during the frost, the companies are capable of 
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that the law of Ohm is incorrect as a law of ph —an 
expression indicating a necessary relation, but, from a physical 
point of view, as empirical as other mathematical laws in which 
causa is lost sight of. In the case of any electro-motor the 
equation I= = is strictly applicable. In the voltaic battery, 


R 
however, a variation of R does not necessarily affect E, which is 
altogether independent of such variation when this occurs in the 
external portion of the circuit. -Thus, we have generally, 


Io ik , or current varies inversely as the resistance in circuit. 
Again, a variation of E does not necessarily affect R ; and, when 
the external resistance of the circuit bears a high ratio to the 
battery resistance, a variation of the electro-motive force, from 
E to kh, an addition to, or diminution of, the number of cells in 
series, causes the current to vary approximately in the ratio 


1 | Accurately, the variation in any case is determined by the 


E 

ratio whee where pis the penn of the cell “ cells 
E Ei - 1 

added or subtracted. Thus, R Xz ere * EH 


Thus, in the case of a telegraph circuit, for instance, we have, 
approximately, I « E. On the other hand, in the dynamo- 
clavate machine, converting into electrical work a given horse- 
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power, I # ee since, the ratio = being constant, E? o R, 
R R 

E o WR, and EVR = —1_, Thosany variation of R 
RR VR 

in this case necessarily affects E. Again, any variation of E 

econ affects R; and, the product EI being constant, we 

have I « » @ somewhat startling result, which, to some 


observers, has appeared contradictory to the law of Ohm. With 
this, however, it is in perfect accord—in effect, since E © Vv; 


tz 
Ro Bs, and-# eal i= 
varies inversely as the electro-motive force, because the resistarice 
varies as the square of this value. It will be seen that 


Ro E? = a and that the same quantity of work will be done 


a or, when E is varied, the current 


by the current whatever may be the resistance in circuit. 





ting, when they hesitate to incur heavy responsibilities in 
the hiring of railway wagons that cannot be profitably rented 
under a shorter lease than six months. All the available rolling 
stock is being sent to the collieries by the North-Western and by 
the Great Western companies, and coal-laden trucks without 
seen in number are reaching Wednesbury from Cannock to 

placed upon the Great Western system. On Sunday no fewer 
than 400 coal-laden trucks were sent on from that town vid the 
Great Western line. ae four days a week are now being 
run at the pits upon Cannock Chase. 

The annual meeting of the Mill and Forge Wages Board was 
held in Birmingham on Tuesday. e umpire, Mr. Joseph 
Chamberlain, M.P., who presided, expressed his satisfaction 
with the result of arbitration, contended that serious strikes had 
been prevented by the operations of the board, and said that but 
for its existence lower wages would have been enforced by the 
masters. The best evidence of the advantage of such institutions 
was that out of 160 strikes during the year, and all of which had 
been unsuccessful, there had been no strike in the iron trade, As 
to the foreign competition question, he believed that the fear of 
it was greatly exaggerated. The question of the reduction in 
ironworkers’ — from 7s. 6d. to 7s. per imperial ton, in conse- 
quence of the reduction in the weight of a ton now enforced, was 
brought before the president. Any alteration was strongly 
opposed by the men. After a long discussion, Mr. Chamberlain 
gave his decision in favour of the masters as here :—‘‘That 
puddlers’ wages, having been fixed since October 21st, 1878, at 
7s. 6d. per ton of 24001b., and millmen’s wages in roportion, 
shall be fixed at one-fiteenth less for the ton of 2240 ib. from the 
1st January, 1879, when the Weights and Measures Act came 
into operation.” 

ne unsuccess of the efforts of the Cleveland ironmasters to 
obtain a remission of the tariff upon pig iron imported into 
Belgium was not this afternoon pronounced as cause for much 
regret on the part of the raw iron consumers of Staffordshire, 
since the effect would certainly have been not only to strengthen 
the price of North Country pigs, but likewise to increase the com- 
tition from the makers of Belgian finished iron, by which this 
istrict has-already been considerably affected. Nor was much 
alarm expressed at the unpromising character of the communica- 
tion of Lord Odo Russell to the Marquis of Salisbury, touching 
the desire of the German committee upon protection to impose a 
duty of 6d. per ewt. upon English iron imported into that empire. 
The change which came -about recently in favour of a less 
restricted tariff has not in the meantime had the effect which at 
one time was anticipated. Scarcely a ton more iron has gone to 
Germany under the reduced tariff than was sent to that country 
previously. 

On Tuesday a communication was received in Birmingham 

from Lord Salisbury, which held out hope of very little relief to 


those traders in Birmingham who, as was pointed out in my 
letter of last week, have been disadvantaged by the ‘‘denunciation ” 
of the treaty of commerce between Frané¢e and Austria. All 
the hope that the Foreign Secretary holds out is that the Frérich 
Government may be induced to allow the wire rope, which was 
the subject of contracts entered into before the termination of 
the Franco-Austrian Treaty, to be admitted upon the terms then 
current. This is but cold comfort to such firms as Messrs: J. 
and E. Wright, of the Universe Wire Rope Works—the moré so 
as completer information shows that the duty upon that com- 
modity into France will now be advanced not £2 per imperial 
ton only, but £4 16s. per imperial ton, making the current duty 
£12 16s. per ton. 

Thg engineering and heavy ironfoundry concerns are this week 
in recéipt of inquiries, which promise an early revival of busi- 
ness. Corporations and local boards, as well as similar authori- 
ties in the colonies, together with colonial railway companies, are 
preparing to commence operations as early as practicable in the 
spring. Sanitary and water and irrigation mains are required in 
lots of from 2000 and 4000 tons upwards. Tenders have been sent 
from this district which should secure a fair amount of the work, 
since prices have been quoted that mark the desire of the firms 
to get rid of some of their aceumulated make, and likewise to 
find employment for stocks of pig iron sometime ago purchased. 
Certain reductions in wages where such reductions have’ not 
before been effected will be required simuitaneously with the 
movement of the London firms. 

In Wolverhampton this week there has been a two days’ 
examination for managers’ certificates under the’ Coal’ Mines 
Regulation Act. There were eleven candidates, which is much 
fewer than the usual number, and they came from other districts 
besides South Staffordshire. The subjects of examination were 
chemistry and ventilation, mechanical engineering, surveying, 
and practical mining. A week or two will elapse before the 
certificates are awarded. 

Open market imperial tons quotations are: girder plates, 
£7 10s. to £8 5s.; boiler plates, £7 10s. to £8; tank plates, £8 5s. 
to £8 15s.; common bars, £6 to £6 15s.; angle and bulb iron, 
£6 10s. to £6 15s.; and hoops, £610s. to £6 15s. Puddled bars are 
priced at £417s. 6d. to £55s. There is no improvement in the 
| pig iron market, which keeps dull. The consumption is mainl 
| local, and sales at a distance are few. Mine qualities are quoted, 
No. 1, £2 15s. to £3 98.; No. 4, £2 to £2-7s. 6d.; second qualities, 
£1 17s. 6d. to £2, all imperialton. The coal trade, other than in 
the domestic branch, is very quiet and profitless. This week the 
colliers in the Silverdale district received notice of a 10 per cent. 
reduction in wages. Accompanying the notice was an intimation 
that the entire drop must take place ; still in spite of this the men 
have resolved to ask the masters to lessen their demand. 

Yesterday—Thursday—an egg-shaped boiler, which ran ‘a 
12-horse engine at the spring-making works at Hill Top, West 
Bromwich, beloaging to Mr. J. Shaw, exploded. Five men were 
sadly injured, three it is feared fatally. The stack was knocked 
down, and some shopping destroyed. One end of the boiler was 
hurled 200 yards away, dropping into the yard of Mr. Shaw’s 
residence. A malthouse adjoining the works was much damaged. 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE iron trade of this district is still without any change’for 
the better, either as regards prices or demand, and a very 
despundent tone continues to characterise the market. Specifi- 
cations of any kind are extremely difficult to obtain from con- 
sumers, who complain that they have no work in hand or in 
prospect to warrant them entering into any large purchases at 
present. Prices, however, have now touched’a point at which it 
would seem almost hopeless to anticipate any further concessions 
from producers, but although iron is offered up to the end of June 
at the lowest prices now ruling in the market, very few buyers 
are to be found, and where there is any disposition to speculate 
deliveries are asked for over the whole of the year without any 
premium upon present quotations. These, however, are terms 
which very few makers are inclined to accede to, and generally an 
advance upon current rates is asked for deliveries extending 
beyond the next six months. 

Lancashire pig iron still moves off very slowly at the extreme 
rates which are asked by local smelters, and very few new orders 
are at present being booked. For delivery into Manchester th 

uotations are 48s. per imperial ton for No. 3 foundry, and 47s. 

or No. 4 forge, less 2} per cent.; but Lancashire makers are still 
undersold very considerably by the keen competition from Lin- 
colnshire and the North. For outside brands offering here 
SS are nominally the same as last week ; but where sales 

o take place it is very difficult to ascertain the prices which are 
taken ; but as values seem now, to a great exténf, to be fixed by 
buyers, they are invariably extremely low. Lincolnshire foundry 
iron is offered for delivery, equal to Manchester, at as low ‘as 
43s. per imperial ton, less 24 per cent.; and Middlesbrough iron, 
although quoted at 42s. 4d. per imperial ton net cash, could ‘be 
bought at 1s. per ton below this figure. In otlier outside brands 
of iron, very much the same state of things prevails. 

The finished iron trade is still very dull. Works of all kinds 
throughout the district are very short of orders, and makers aré 
pressing keenly for business. For delivery into the Manchester 
district, quotations remain at about £5 12s. 6d. to £5 15s. per 
imperial ton for Lancashire and Middlesbrough bars; and 
£5 17s. 6d. to £6 per imperial ton for North Staffordshire ditto ; 
but a good specification could be readily placed at a lowe? figure. 

There is not so much activity in the coal trade of this dis- 
trict, chiefly in consequence of a falling off in the demand for 
house fire classes of fuel, the winter push for these evidently 
now drawing toa close. The orders, however, coming to hand 
still keep the pits tolerably well employed, but there is no 
scarcity of coal in the market, notwithstanding that many of ihe 
collieries are almost shut out from it by the blockage of ice’ on the 
canals. Other classes of fuel are without material change, and 
only move off slowly, steam and forge coal being bad to sell, and 
burgy and slack abundant in the market, with the last-named 
description of fuel accumulating in stock. The quoted prices at 
the pit mouth remain at about 9s. to 10s. for best cual, 7s. to Ss. 
for seconds, and 6s. to 6s. 6d. for common house coal, 5s. to bs. 
for steam and forge coal, 4s. 3d. to 4s. 9d. for good ordinary bury, 
and 2s. 6d. to 3s. 6d. per imperial ton for slack. In the shipping 
trade a fair amount of business is reported to be doing, with prices 
steady at about late rates. 

The disposition of the hematite iron trade of Furness and 
Cumberland is in the direction of continued quietness, and there 
are no indications which lead to the belief that for two months at 
least any change for the better will be experienced. The inqui- 
ries made by users and merchants are few, and a complete want 
of spirit or confidence is shown. With the Continent a few 
transactions have lately be&n made, but although it ‘is pro- 
bable that in the course of April a better trade will sprite up in 
this direction, there are no indications-of it at présent. The iron 
market, in fact, so far as hematite is concerned; was never in a 
less active state than at present. On “Change at Barrow on 
Monday the value of Bessemer iron was quoted at 1s. 6d. per 
ton lower than the nominal quotations given for a few weeks 
past. No. 1 quality is offered at 53s. 6d., and No. 3 forge shows 
a decline from 52s. to 51s. 6d. at makers’ works. Stocks remain 
large, especially of forge iron, but the sales of forge during the 
past week show a trifling improvement. 

Steel makers are not working any fuller time, the chief output 
being rails, merchant qualities being in very slow request. There 
are but few orders in hand for steel for forward delivery. 





Tron shipbuilders occupy a very quiet position, and within the 
: -_ month or two several workmen have been paid off. Messrs. 
. Williamson and Sons, shipbuilders, Workington, launched on 
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Tuesday an iron barque of 1070 tons, built for their own puryoses, 
and named Oakhurst. Her dimensions are—extreme length, 
220ft.; len: between perpendiculars, 208ft.; breadth of beam, 
34ft.; depth of hold, 21ft. She is the seventy-first ship built in 
thi 


is 

Finished iron is in limited demand. Engineers are doing a 
very quiet business. Iron ore is exceedingly quiet, and very few 
sales for delivery out of the district are being made. 

The coal trade is very dep , but there is a movement 
towards the further development of the coke burning industry 
in Cumberland. The Dovenuly Colliery Company who have been 
increasing the depth of their pit at Durham, Cumberland, have 
pierced a thin seam of coal, overlying which is a thin layer of 
rattler possessing very remarkable properties. The rattler coal 
has never previous] com seen inCumberland. It can be lighted 
with a candle — § burns with great brightness and amazing 
rapidity, leaving behind scarcely any ash. It is selling for gas- 
making purposes at 24s. per ton. It is probable further research 
will be made for this valuable class of coal in the district. 

The West Cumberland Iron and Steel Company are about to 
re-open their Buck-hill Colliery, which has been closed for the last 
two or three years. The Furness Iron and Steel Company have 
adopted the twelve-hour turn system at their works, and an 
attempt is being made to bring about a similar arrangement at 
Millom, but the men are opposing it. The workmen employed 
at the Phenix Foundry, L ter, have r d work after a 
strike at a reduction of 5 per cent. About 250 men are employed 
at Barrow, on the Corporation relief works, on Walney Island, 
where a sea promenade a mile and a-half in length is being 
constru 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE failure of the great Rosedale and Ferryhill Coal and Iron 
Company, Limited, is still being felt in this district. Confidence 
has received a fresh shock, and people who considered Mr. 
Morrison, the senior partner of the old firm, to be one of the 
wealthiest of English ironmasters, now turn round and ask, 
**Who can be safe?” Locally it is understood that the stoppage 
was caused by the stringent action of the bank, and comments 
have been freely made on the action which has been taken. 
Manufacturers and merchants combine in saying that in times 
like these it is too frequently the sound concerns that are pulled 
up sharply, while rotten concerns, trading entirely on credit, are 
given unlimited rope. 

There is no prospect whatever of a general resumption of 
er. in the local trades until affairs have touched the 

ttom. Notwithstanding all the failures which have taken place, 
the a of our leading establishments here tell me 
that there must be a clearanee of other doubtful firms before the 
things have got to their proper level. In the iron trade particu- 
larly there are concerns which are kept going by the most reck- 
less di of doing remunerative work, in fact, the financial 
necessities of these firms are so great that they are obliged to 
take orders at any price they can get with a view of keeping 
their works going until the long-expected ‘‘turn” takes place. 
Those people are practically insolvent, and their failure is only a 
matter of time. en they are cleared out of the way business 
will take a healthier tone, and there will be some prospect of 
prosperity. 

Tron manufacturers speak in very doleful tones of the con- 
tinued duiness of their trade. There has been another slight 
fall in values during the week, caused no doubt by the desire of 
the holders of stocks to uce them, and thus to force sales. 
Cash purchasers can buy at least 1s. per ton under the market 
quotations. The most significant indication of the hopeless feel- 
ing at present prevailing in the iron trade is the fact that one or 
two of the largest mills are relaying their plant, so as to enable 
them to enter into the Bessemer trade. 

Belgian iron for girders is still freely delivered in these parts, 
and in spite of the repeated reductions of wages our local makers 
do not-seem able to meet this competition. Building, however, 
is at a standstill owing to a strike in every branch of that trade 
which threatens to last some considerable time. 

The demand for iron plates is again falling off. For aconsider- 
able time firms rolling the superior sorts have been busy, but 
during the past fortnight orders have been very short, and some 
of the leading houses who usually stand out for their price have 
been obliged to give way in order to keep their plant ee 
The same remarks aj ply to boiler plates, which are not so briskly 
called for as before Christmas. 

In steel rails there is not much to complain of, although all the 
works are not so busy as they were in November. There is still 
a fair amount of orders in hand, but these have to be completed 
at a profit which is ridiculously me: , sometimes being as low 
asis.aton. In cases where the mills turn out from 1000 tons 
to 1500 tons per week this profit will pay, but these instances are 
not common. 

Common qualities of cast steel have been affected by the intro- 
duction of low-priced Bessemer, special makes which commence 
at spring steel, ranging from £17 per ps pom ton, have been much 
reluced in value through new means of manufacture. The keen 
competition in the steel trade has led to the introduction of 
economical appliances to utilise what had previously been allowed 
to waste. By the use of Siemens’ gas burners a very fair steel is 
aap the quality, of course, depending upon the materials 

rom which it is converted. 

Tool steel maintains its high price, the special productions of 
the different firms rarely being affected by the changes which 
make other qualities to rise and fall. Cast steel for table knife 
purposes can be had from £14 per imperial ton upwards; for 
scissors, £20 and upwards; for masons’ chisels (octagon) the prices 
are as high as but this is an extreme amount. Pen steel, 
in which Messrs. Jessop and Sons do all the trade, is being sup- 
plied at from £32 to £60 per imperial ton. 

The dispute in the wire trade may be taken as practically 
settled, the men being usually ruled by the decisions which are 
come to in Warrington and other districts. 

At the annual meeting of the Sheffield Chamber of Commerce, 
held ori Monday, Mr. Mundella, M.P., attended, and spoke 
hopefully of the prospects of trade. He pointed out that food 
was cheaper than it had been for twenty years, raw materials 
were lower than they had ever been since 1850, and labour was 
very much redu These conditions ought to be the breeders 
of trade. He had no doubt that England would yet recover her 
commercial supremacy if there were more reciprocity between 
capital and > eg more consideration in bad times, and more 
readiness to adapt ourselves to the requirements of the period 
meeeerey oo in the way of machinery. Mr. Redgrave, chief 
‘actory inspector, attended and = explanations in reference to 
the working of the Act, particu iy with regard to the special 
requirements of the silver trades. It is expected that the result 
of the conference between the Chamber and Mr. Redgrave will 
be that the Act will be wrought in a friendly manner towards the 
staple interests of the town. 

re is now no fear of a strike in the South Yorkshire trade, 
the matter having now been ee to arbitration. The 
arrangements were concluded on Tuesday, and basis of arbitra- 
tion is shortly to be settled. Both parties are to have their cases 
completed by the end of February, after which no further 
evidence is to be tendered. It is rather significant that arbi- 
tration should have been agreed to by so large a majority of the 
miners’ lodges. The votes were, for abitration, 36 ; against, 21 ; 
majority for arbitration, 15. 
see it stated that Mr. John Easterbrook, corn miller, of 
Retford, has filed his petition in the Lincoln County-court, the 
liabilities being estimated at £40,000. Mr. Easterbrook retired 
some years ago with a comfortable competency from a well- 


known firm of engineers’ tool makers in Sheffield, and was 
unfortunately induced to embark in the grain trade. He was one 
of the first, if not the first, in the engineers’ tool trade, in which 
he made a fortune, to lose it, as it appears, in corn and flour. 
With other corn factors, Mr. Easterbrook was tempted, by the 
prospect ef war, to invest largely in grain cargoes. ere Was no 
war, and values fell rapidly, as they would have risen had war 
broken out. Hence the liquidation proceedings. I hear much 
sympathy expressed for Mr. Easterbrook. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade has been very quiet during the 
week, but a wot ~ te has been exhibited which is difficult to 
account for from external circumstances. Last week the general 
on accepted for No. 3 was 33s. 6d. per imperial ton; on Tuesday, 

owever, many makers asked 34s., less 1 percent. There is a com- 
parative scarcity of forge iron, and, therefore, the prices for this 
quality do not deteriorate. Owing to various circumstances, 
stocks of iron are increasing. Many of the coastwise ports are 
closed by ice. When fresh weather sets in, however, there will 
be at once a very large increase of shipments, which will tend 
materially to decrease stocks. 

A general meeting of the creditors of the Rosedale and Ferry- 
hill Iron Company was held on age at Middlesbrough. 
There was a large attendance, and the affairs of the company 
were fully discussed. The following resolution was eventually 
arrived at :—‘‘ That this meeting concurs in the recommendation 
of the committee that Messrs. Woods and Co., bankers, be asked 
to postpone any action on their petition, with a view to the Rose- 
dale and Ferryhill Iron Company, at their meeting to be held on 
the 5th February, passing a resolution for Fema | liquidation, 
and for the Mma of Messrs. George Dyson, John Marley, 
and Edward Williams as liquidators, and an order for the appoint- 
ment of a nominee of the North-Eastern Railway Company, a 
nominee of Messrs. Woods and Co., Mr. Martin Morrison, and 
Mr. Jenkins, as a committee of inspection.” It was also agreed 
that the court be prayed to order voluntary in lieu of chumaiooy 
liquidation. Pending their formal appointment by the court, the 
committee of inspection’ and liquidation were appointed a com- 
mittee to carry on the undertakings of the company. So soon as 
the official appointments have been made, it is understood that a 
proposition will be made for the Messrs. Morrison to purchase 
the works and mines of the company on an undertaking to 
discharge the liabilities in four instalments spread over a period 
of two years. It is believed that all loss may Ve prevented if the 
same practical spirit which, so far, has been exhibited is carried 
out to the end. 

I stated last week that the shipbuilders’ wages question, which 
for two or three weeks past has been causing considerable uneasi- 
ness, had been amicably settled. The voting of the lodges of 
operative shipbuilders showed a majority in favour of acceptin: 
the abated claim of the employers. The men who were engaged 
at Messrs. R. Dixon and Co.’s shipyard, Middlesbrough, owing 
to some misunderstanding, did not consider that they were bound 
by the general voting unless a revision in prices was agreed to ; 
consequently, instead of resuming work on the 22nd inst, they 
took no steps to terminate the strike. The e:nployers were of 
opinion that such a departure from the general decision could not 
be permitted, and it was intimated that unless the Middlesbrough 
men acquiesced the whole of the yards must be closed. This led 
to a conference between delegates from the workmen and the 
employers on Tuesday last, and after a long discussion the 
matter was amicably arranged, and it was agreed that work 
should be resumed at Messrs. Dixon and Co.’s yard, on Wednes- 
day morning. Up to the time of my despatching this letter, 
however, the men had not expressed concurrence in the under- 
taking given by their delegates, but it is believed that the matter 
will be arranged. 

The manufactured iron trade is very dull, although the output 
continues as large as ever. Prices are admit on all hands to 
be unremunerative, but the district is now beyond the reach of 
competition. No other district can produce plates so cheaply. 
In consequence of the low prices obtained, however, it is not im- 
probable that the employers will shortly seek a further reduction of 
wages, i prverges J as effecting the higher paid men. It is the 
belief of most employers that a reduction of 10 per cent. was 
really necessary at the time when they demanded the reduction 
of 5 percent. about two months since. Many classes of workmen 
are now receiving very small wages. A general reduction, there- 
fore, would press most heavily upon these, and in again seeking 
any relief in the matter of wages it would be well for iron 
manufacturers to resort to a system of revision in preference to a 
general reduction. 

The discussion on the time question as affecting the engineering 
trade, which was announced to take place at the meeting of the 
Cleveland Institution of Engineers on Monday last, was Es. 
poned funtil Monday next. An interesting paper was,] how- 
ever, read by Mr. Shoolbred on “‘ Electric Lighting.” Practical 
illustrations were given of the effect of the various burners now 
in use. Mr. Shoolbred is of opinion that so far as electric lighting 
has already progressed it cannot be considered to be a rival to gas 
for ordinary domestic purposes. 

Messrs. Connal and Co. report that their stock of Cleveland 
iron now amounts to 71,100 tons, and is being increased at the 
rate of about 300 tons per day. 








NOTES FROM SCOTLAND. 
(From our own Ci t.) 

Tue iron trade does not show any material improvement. 
During the past week the Glasgow iron market has been dull, 
and values of both warrants and makers’ iron are rather lower 
than they were a week ago. Both shipments and imports of pigs 
are a little larger this week, but the bulk of the trade otherwise 
is not at all satisfactory. In the course of the past week nearly 
a thousand tons of pigs were added to the stock in Messrs. 
Connal and Co.’s stores, and the total stock amounts to 205,051 
tons. Three furnaces have been relit at Dalmellington Iron- 
works, and two damped out at Coltness and one at Carron; and 
there are now eighty-nine in blast, as compared with eighty-seven 
at the same date last year. 

The warrant market was dull on Friday at 42s. 5d. per ton. 
On Monday the market was firm. Business was done in the fore- 
noon at 42s. 44d. cash, and 42s. 64d. one month fixed, while in the 
afternoon a good business was done at 42s. 74d. one month fixed, 
closing with sellers at 42s. 64d. cash. There was little doing on 


y: 
For makers’ iron the demand is quiet, and prices are for the 
most part 6d. per imperial ton less. The quotations are as 
follows :—G.m.b., f.o.b., at Glasgow, No. 1, 43s.; No. 3, 42s.; 
Gartsherrie, No. 1, 48s.; No. 3, 44s. 6d.; Coltness, No. 1, 50s. 6d.; 
No. 3, 45s. 6d.; Summerlee, No. 1, 48s.; No. 3, 43s. 6d.; loan, 
No. 1, 50s. 6d.; No. 3, 44s. 6d.; Carnbroe, No. 1, 44s. 6d.; No. 3, 
43s. 6d.; Monkland, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Ciyde, No. 1 
44s.; No. 3, 42s. 6d.; Govan, at Broomielaw, No. 1, ; No. 3, 
42s.; Calder, at Port Dundas, No. 1, 49s.; No. 3, 44s.; Glen- 
= at Ardrossan, No. 1, 46s. 6d.; No. 3, 43s. 6d.; Eglinton, 
0. 1, 43s.; No. 3, 42s.; Dalmelli: m, No. 1, 438.; No. 3, 42s.; 
Carron, at Grangemouth, No. 1, 3. ditto, specially selected, 
a 's = 3, 57s. 6d.; Shotts, at Leith, No. 1, 50s. 6d.; 

o. 3, 46s. 

There is rather less inquiry for manufactured iron from abroad, 
and the foreign shipments are consequently light. Last week 
they included machinery, castings, and wrought iron to the value 
of £3500, of which nearly were dispatched to Sydney, 





oy with sewing machines to the value of £1560. 


Clyde Shipbuilders’ and Engineers’ Association held a 





——————., 


meeting in Glasgow the other day, at which it was re 
although a number of the rivetters continue on strike, . as 
ae where the men came out the employers have sufficient 
ands, and that, so far as they are pole: on 4 the strike is at an 
end. After a strike of a month’s duration, the Dunfermline 
moulders have resumed work at a reduction of 74 per cent., being 
a compromise agreed to by both parties, the masters having pro- 
posed to reduce the wages by 10 per cent. 

In the West there has been a fair inquiry for coals for house- 
hold consumption in the course of the past week ; but there has 
been less inquiry for shipment. Prices are unchanged. There 
has been a good home trade in the Eastern mining counties, but 
there, too, the foreign shipments are small, the close of the Baltic 

orts for so long on account of the severe weather shutting off an 
important source of business. The collieries have been kept 
fairly active, and there are continual complaints of the scarcity of 
railway wagons for export. 

Last Saturday afternoon, the greater portion of the woodwork 
of Messrs. Elder and Co.’s private wharf at Fairfield Dock 
Govan, was consumed by fire, which originated, it is believed, by 
some of the workmen using hot irons to enlarge certain holes in 
the “2g The damage is said to amount to several thousand 
pounds, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ir seems highly probable that only two collieries will be carrie 
on by the syndicate now representing the Plymouth and Abernant 
coal works. An offer was made to the men last week that they 
should accept a reduction of 10 per cent., and this the colliers 
contend is unfair, as it will place them in a lower position than 
any colliers of the neighbourhood. The manager on the other 
hand contends that the price obtainable for coal is so low that an 
actual loss, varying from 6d. to 9d. per ton, is incurred by the 
rate. Two large meetings have been held by the colliers this week, 
and the disposition so far is to resist, many of the colliers saying 
that they get so little that it really does not matter much whether 
they work at all or not. This was openly stated in the meeting 
at Merthyr by a man who said he only had 5s. per week. As a 
rule, colliers’ wages are low, but I do not believe many such state- 
ments as this, 12s. to 14s. being about the range of the worst paid. 
The Blaenavon colliers have also held strong oppositional meet- 
ings to the 10 per cent. reduction offered there, and I fear, from 
last proceedings, that the men will not yield. It was stated in 
Newport this week that a good start in the steel works at Blaen- 
avon is certain, if the colliers will only exercise a little common 
sense. 

The disorders of the under world are being equalled by those 
on the surface. strike is now existing at Penclawdd Tin-plate 
Works, and on Saturday last a number of men were fined £1 each 
and costs for absenting themselves from work without leave. 

With reference to the liquidation at Bookers Works, Taff Vale, 
the notice for the expiration of contracts has been extended for 
another week, and this is regarded as a favourable augury. Ina 
perambulation of Newport and outskirts this week, I was favour- 
ably impressed with the energy and capacity shown in competing 
with Cardiff for import and export trade. The conveniences aad 
arrangements are worthy of all praise, and wherever machinery is 
practicable itis brought to bear. The trade in timberis now so great 
as tonecessitate a flooring dock of large size, which is now in progress 
of completion. 

‘he annual banquet of Cardiff shipowners was held this week, 
and a variety of interesting statistics made known. The value of 
local shipping, for instance, was given at £2,000,000 sterling. In 
1876 there were 170 vessels registered at the port, in 1877 there 
were 187 vessels with 58,000 tons, and in 1878, 204 vessels with 
70,911 tons ; and with regard to steamers the increase was going 
steadily on at the rate of one a month. 

The total coal export from Wales last week was slightly over 
100,000 tons. The India railways are putting in for large con- 
tracts ; the Bombay and Baroda require 10,000 tons, and for this 
it is expected the competition will be keen. 

Intimation was given last week at Dowlais works that the half- 
holiday on Saturdays would be stopped. Great distress prevails 
amongst the Tredegar ironworkers, and a fund is being raised in 
aid. Rhymney ironworks have been moderately active, and 
during the last few days have sent off 1251 tons of rails to Hem- 
melsviken, and 850 to Homelvizen, in addition to 452 tons to Rio 
de Janeiro. Small quantities of bars have been sent to Santos, 
and a cargo of sheets to Antwerp, from Booker and Co. 

Prospects of a spring trade are fair, and even now a large quan- 
tity of rails is bein Seaseneed in small lots ; ‘* second-hand ” or 
rejected are especially in demand. There is no new feature to 
report in connection with the tin-plate trade. Tin is falling in 
price, as little as £59 10s. being quoted, cash. Buyers are rather 
numerous, and as some of the smaller tin-plate works in the 
neighbourhood of Cardiff are on the point of being re-started, the 
prospects of the trade may be considered as looking up. 








Soutu Kxensincton MusevmM.—Visitofs during the week ending 
Jan. 25th, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9207; mercantile marine, building 
materials, an other collections, 1352. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 4 p.m., Shaken, 
1445; mercantile marine, building materials, and other collec- 
tions, 62. Total, 12,066. Average of corresponding week in 
4 a 15,758. Total from the opening of the Museum, 
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THE DOURO BRIDGE AT OPORTO. 
No. VI. 

1. Shearing Strains.—The arch being symmetrical 
with regard to its centre, as well as the strains acting on 
it, itis easy to determine numerically the value of the 
shearing strains at each point. It is sufficient in starting 
from the centre to totalise consecutively all the strains 
acting between the centre and the section under con- 
sideration. These sums are given in the table below. 
The effect of these strains is met entirely by the lattices 
of the diagonal bracing in the plane of the flanges. The 
division of strains cannot be made mathematically equal 
between the upper and lower flanges, but in default of a 
better, this hypothesis must be adopted. Each of the 
upper and lower portions of the arch must be developed, 
the strains on each bay projected on the direction of the 
braces, and the strains acting on each lattice bar deduced 
from this diagram, as shown in Figs. 7 and 8, page 58. 
The results are given in the following tables :— 

TABLE No. 11.—Wind without Load. 

















| Shearing effort | 
| .; inthe direction, No. of Effort | Effort per square 
A t of the | bars. per bar. millimetre. 
2 & bracing bars. | | 
to ae : 
3 E ‘ : 3 . pe ‘ 
$i gs |8i/8 1/818) 8 g 
Slode pe eS bl 2S bed ek om 
A Fe | £ | E | 2 $ | gq | 3 % s 
bo ds ai by, tid c) a 4 
1 88°5 75°2 | 60°O | 4 4 18°8 | 15°0 | 3°64 Bt 
2 86°9 72°8 64°2 | 4 4 | 18'2} 16°1 3°53 3°22(, 
3 82°4 75°4 | 64°2 | 4 4 | 18°8/} 16°1 3°64 |3°22 
4 W74 79°2 67°2 | 4 4 19°8 | 16°8 | 3°84 (3°26 
5 60°9 41°2 86°8 4 4 10°3 9°2 2°77 = (|2°47 
6) 440) 27°0 25°1 2 2 13°5 | 12°5 | 3°62 (3°36 
7 37°6 24°8 22°0 2 2 12°4 «11°0 3°33 12°96 
8; 8l°4| 22°4 18°8 2 2 | 11'2| 94] 3°00 [2°52>4 
9} 18°5| 15°0 | 116 | ,, 3.1 « | 88 1» {0°56 
10 91 7°6 5°8 ” 2 » | 2°9 a wr 
ll 00 0-0 co » | 2 | oa ” ” | ” 


* All the bars of this series have a sectional area of 5151 square milli 
mnctres. 
+ All these bars have a sectional area of 3724 square millimetres, 


TasLe No. 12.—Wind with Load. 
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Shearing effort 
in the direction 


No. of | Effort 


Effort per square 




















| 
oo | 
. S of the bars. | per bar. | millimetre. 
Z 3 | bracing bars. | 
~ 4 ‘ - ae | ' | 
° } g | £ gz 8 gz | $ g § | g 
Cc} 3 = | | | 
zi 31 8 2 /E\BI\E\B1 2 | F 
; @ 5 =f = + pe} = i= = pe) 
| ie} = " CI eS Ra ees 
} a — a = | a | - 
1 74°8 | 63°4 50°5 4 4 15°8 | 12°6 | 3°06 oa) 
2| 73°9 62°8 54°2 4 4 15°7 | 13°5 8°04 (2°62, 
3| 71°5 | 65°4 55°6 4 4 | 16°3 | 13°9| 3°16 “ag 
4 68°8 70°6 60°0 4 4 17°8 | 15°0 8°45 (2°91 
5 | 53°6| 36°0 $2°8 4 4 | 9°0| 82) 2°42 (2°20 
6) B81, 240 | 22°2 2 | 2 |12°0| 111! 3°22 2-08 ) 
7| 346! 23°0 20°8 2 2 | 11°5| 10°4| 3°08 ‘2°79 
8 $1°2 22°3 19°1 2 2 11°2 95 3°00 «2°55>+¢ 
9! 17°9; 14°0 1l"4 ” 3-1 » POs * 1°53 
10 89; 70 6°0 ” Si ign 4 30 ” 0°80 
ll 00) OO oo ” ae ae ” ” 


~® All the bars of this series have a sectional area of 151 square milli- 
rei} these bars have a sectional area of 3724 square millimetres. 
(2) Moments of Deflection.—The determination of the 
moments of deflection acting in the planes successively 
tangent to the neutral axis, can be made by the general 
sroblem of deflection. This can, however, be simplified 
y first resolving the moment which produces each strain 
in projections of the moments on the vertical plane 
normal to the pone of the arch, and on the horizontal 
ylane passing through the section under consideration. 
he moments of the strains projected on the vertical 
plane passing through the section are the moments of 
overturning, or upsetting, around the horizontal axis 
situated in the plane of the arch. These can be deter- 
mined by calculation or by diagrams. In this case the 
latter method has been adopted—Figs. 10 and 11, page 
58. The moments of the strains projected in the hori- 
zontal plane are also obtained by diagrams. The points 
of application of the strains having been determined in 
the verticals, it is sufficient to project the latter—in other 
words, to draw the plane of the arch itself. The polygon 
of strains having been constructed—Fig. 9', page 58— 
the funicular polygon, or its corresponding moments, can 
drawn—Fig. 9. The whole girder acts as if fixed at 
both extremities, because, owing to the thrust of the 
haunches, the springings can never be raised from their 
points of support. The curves“of the moments corre- 
spending to this hypothesis must be sought. With regard 
to this, it must be remarked that when the moments of 
deflection of a piece subject to an uniformly distributed 
load are in question, the moment of fixture is double that 
produced at the middle of its length. This is aaa 4 
true when the load is distributed along the whole lengt. 
tolerably regularly. On the funicular polygon just 
drawn, then, the horizontal line can be determined which 
puts the moment of fixture and the moment at the centre 
in the proportion of 1 to 2—which is consequently at 
one-third of the height of this polygon. The moments 
corresponding to each section can be measured with a 
scale. The following table gives these different moments 
in meter-tons for both cases of the wind, without and 
with a rolling load. The resultant moment is obtained 
from the equation M = V M,? + My. 


TABLE No. 13. 














| Wind without load. Wind with load. 
No. of 
the | Over- |Momentof| Over- |Momentof 
section. | turning ‘horizontal Resultant turning horizontal ——— 
| moment. |deflection | ™ *| moment. |deflection 4 
1 2796 2048 3466 2856 1800 8376 
2 2252 1532 2724 2384 1368 749 
8 1756 | 1044 2013 1960 960 2183 
4 | 1252 | 552 1369 1560 520 1645 
an eo 208 869 1180 212 1199 
6 | 584 |— 72 588 764 — 20 705 
7 | 868 |— 498 564 440 | — 332 551 
8 | 128 |— 740 751 288 | — 636 698 
9 108 | — 984 990 152 — 864 877 
10 6o | — 1128 1130 56 — 976 978 
li o | — 1168 1168 0 — 1008 | 1008 














The arch, considered as a continuous and solid piece, 
requires the quantity . to determine the coefficient 


of work in each section. As the determination of I 
requires a lengthy calculation, on account of the inclined 
position of the sections in regard to the neutral axis of 
the piece, a similarly exact result has been obtained by 
supposing the material of each section to be concentrated 
in the centre of gravity in which the value of the moment 
of inertia is expressed by 
I= 2 (wv? + w' vy’), 
w and »’ being the sections of the flanges, and v and v’ the 
distance of their centre of gravity from the neutral axis. 
The following table gives the elements relating to each 


i ie ; : 
section, as well as the values of oF, required to determine 
the coefficient of work :— 



































TaBLe No. 14. 

| Extrados. Intrados. A Se | - 

3! } g | 8 

$8 | 3 ig 

= aml i= 

| 2 © | 2@ v2 2e0'v’ | vw \20’ v2 I | = | pe} e 

SI \ = 

| | | 
1 » 208. » »» _ (7°15| ,, (14°4743 , 2°0977 | 2-0244 
2 | 0°105424 6-00] 3°7953 |0°124924/6-70)5°G077| 9-4030 | 1-5671 | 1-4034 
3 ” 5°30) 2°9612 0°118424 6°15)4°4789 7°4401 | 1°4037 | 1°2097 
4| {4°55} 2°1826 |0-111924 5-60)3-5099] 5-6925 | 1-2609 | 1-0160 
5} 0 (4°10) 17721 ” 15°15|3°1625| 4°9346 | 1°2034 0°9580 
6 | i '3°65) 1°4044 |0°105424 4°70\2°3327) 3°7371 | 1°0237 | 0°7951 
7} 0°095674 3°00) 0°8611 *” |4°10/1°7720} 2°6331 | 0°8777 | 0°6421 
8 | 0°092424 (2°55) 06010} —,.__|8*70|1-4431| 2°0441 | 0°8015 | 0°5524 
9 | 0°098924 2°25) 0°5008 |0°098924 3°40/1°1435 1°6443 | 0°7307 | 0°4836 
10 | 07105424 2°05) 0°4431 9 3°15/0°9815| 1°4246 | 0°6947 | 0°4521 
ll | 0°105424 1°95) 0°4009 9 3°1010°9506 1°3515  0°6930 | 0°4358 
‘ qt 

Applying these values of zy % the moments found 


above, the coefficients of work in the flanges due to this 
pcg can be determined as given in the following 
table :— 


TABLE No. 15. 








| Wind without load. Wind with load. 
No. of section. |}—_-—— ‘Sad ARCs ew Ee its eee ee ae Ve-ee OTae 
Extrados. Intrados. | Extrados. | Intrados. 
1 | 1°65 1°73 1°61 1°68 
2 1°74 1°94 | 1°75 1°96 
3 | 1°45 1°69 1°55 1°80 
4 1°09 1°35 | 1°31 1°62 
5 072 | (Onl 099 =| 185 
6 0-57 | 0-74 075 | 0°96 
7 0°64 | 0°88 0°63 } 0°86 
Ss | O93 | 1°86 0s? =| 1°26 
9 1°35 | 2°05 | 1°20 1°81 
10 Pe gaa] egy | ar} os 
1l 168 | 8°58 1°45 2°31 





(3) Z'orsion.—In considering the effects of torsion, the 
arch may be taken as supporting the strains of the wind 
in every point of its length, and these strains being sym- 
metrical, two and two, divided at its centre, and replaced 
by its two halves, both fixed at their springing. The 
moment of torsion will then be O at the centre, and that 
at any other point can be formed by a consideration of all 
the strains acting between the centre and that point. 
For this purpose the normals to each of the ten sections 
have been projected on the diagram—Fig. 2, 58. The 
points ofapplication of the strainsof the wind being known, 
their moment of torsion with rd to these normals con- 
sidered successively as axes, as determined, is given in the 
following table :— 


TaBLe No. 16. 





Wind with load. 





No. of section. | Wind without load. 
1 | 308°0 143°2 
2 263°2 | 99°5 
8 109°1 — 45°6 
4 12°3 — 141°4 
5 71°8 | — 49°9 
6 113°7 $2°5 
7 0°0 — 47 
8 — 18°0 — 101°5 
9 =~ 972 — 57°3 
10 im, 9S — 285 
ll 0-0 0-0 





The strains produced by these moments are borne by the 
different lattices composing the side frames of the arch. 
Their coefficient of work is obtained from the formula, 


Mr 
sth I 

To calculate I the sections of the different inclined bars 
must be projected on the plane normal to the arch 
through the section under consideration, and be multi- 
plied by the square of their distances vv' from the 
centre of gravity of the section. The following table 
gives their several values, and at the same time the 
result of their application to the above formula. 


TABLE No. 17. 



































| | Extrados ; 
% 3) | a titeedinal Sides. Wind stays. Sides. 
z srsciereecesms 
éz| I | I 1 | Wind | Wind!) Wind | Wind 
As | > ~| » | = |without! with without] with 
| x sf load. | load. load. | load. 
1 5°4158 0-925) 5°855| 7-08 | 0°765 | 0°052| 0-024 0-040 | 0-015 
2 0°9692| 1°775| 0°546| 6°33 | 07153 | 0°482| 07182 1:720] 0-650 
8 1°0418) 2°25 | 0°463] 5°70 | 07183 | 0°236 | 07098 0-597 | 0-249 
4 0°9427| 2°90 | 0°325| 5-06 | 0°186 | 0°037| 0°435 | 0-066 | 0-760 
5 1°1116| 8°40 | 0°327| 4°61 | 0-220 | 0°220| 0-154 | 0-827 | 0-297 
6 0°5525| 3°725, 07148] 4°15 | 0°133 | 0°768 | 0°022 | 0°855 | 0-225 
7 04896 4°10 | 0°119| 3°58 | 0°13} 0 | 0-623; 0 | 0-549 
8 0°4485 4°42 | 0°101| 3°18 | 0°141 | 0°178 | 17000 | 07128] 0-720 
9) | 4:67) oy | 288) ” n |» ‘ 
10 | ” | 4°80 ” 2°63 » ” ” ” ” 
ll ' ” } 4°85 ” 2°53 i ” ” ” ” ” 











following table 
diagonal braces, 
causes examine 


Wind or Diagonal Bracing —The 
gives the coefficients of work of the 
_ the total effect produced by the 
above, 
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Tas.e No. 18. 
i Wind without load. | Wind with load. 
d Retccsedtes ten tin ce, MES! Prsisae str Ne 
| | 

3 Flexure. | | Total effort.| Flexure Tot. effort 
a 4 . | a at . ° é . 
s g = Torsin.| | 3 | § | 8 |Torsion.| 3 
s|—|& |f2\/212|# Eig 
A2lux|as SS, a bie fe os Se % IS 

fa coal | = |g | = Ba ia 
1 | 3°64 | 2°91 | 0°05 | 3°69 2°95 | 3°06 | 2°44 0°02 3°08 (2°46 
2 | 3°53 | 3°22 | 0°43 | 4°01 | 3°70 | 3°04 | 2°62 0°18 3°22 (2°80 
3 | 3°64 | 3°22 | 0°24 | 3°88 3°46 | 3°16 2°70 0°10 3°26 2°80 
4 | 3°84 | 3°26 | 0°04 | 3°88 3°30 | 3°45 2°91 0°43 3°88 3°34 
5 | 2°77 | 2°47 | 0°92 | 2°99 | 2°69 | 2°42! 2°20 0°15 2°57 (2°35 
6 | 3°62 | 3°36 | O°77 | 4°39 4°13 | 3°22 2°98 0°02 | 3°24 3°00 
7 | 3°33 | 2°96 | 0 | 8°33 2°96 | 3°08 279 0°63 =| 3°71 (3°42 
8 | 3°00 | 2°52 | 0°18 | 3°18 2°70 3°00 | 2°55] 1°00 | 4°00 3°55 
OF Co amitee Ec eabar oes EES Cote, oles 
TS eee oS aed elas oS Sea 1 | 1, (0°80 
Il] ss 0! » ” 0 ” 0 ” » | 0 








| 








Lattice Work of the Principal Girders.—The strains 
to which the lattice work of the main girders is subjected 
arises from, (1) The general compression of the arch 
under its own and a superimposed weight ; (2) The 
shearing strain transverse to the arch, and due to the 
same vertical loads; (3) The strain producing torsion 
by the effect of the wind. 

(1) General Compression of the Arch.—The strains due 
to this cause having been determined previously, it is 
only necessary to reproduce the results of the different 
calculations in the following table. 


Taste No. 19. 








Coefficients of work. 


Under half load. 




















. “ 
No. of | Under the | Under the Under ha 
* permanent | maximum Side Side not load 
load only. | load. loned’ loaded, | centre. 
1 1°79 3°13 2°57 2°34 2°43 
2 1°82 3°26 2°66 2°hl 2°72 
3 1°80 8°29 2°67 2°42 2°74 
4 1°80 8°35 2°69 2°45 2°78 
5 1°74 3°20 2°53 2°41 2°75 
6 1°66 3°00 2°33 2°34 56 
7 1°67 3°07 2°37 2°38 
8 1°64 3°06 2°34 2°35 
9 1°57 2°88 2°19 2°26 
10 1°50 2°74 2°09 2°13 
11 1°49 2°71 2°10 2°10 








| 
| 
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| 
| 
| 
| 
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ENGINEERING GEOLOGY. 
By W. H. Pennine, F.GS. 
No. IL 

If such information be necessary for cuttings, it 
is much more required for tunnelling through the 
rocks, where the work is far more costly, and where, 
consequently, much greater saving may be effected by a 
previous knowledge of what strata will, or will not, be 
passed through in any line at a given level. Yet here 
the indications from trial holes must be still more meagre 
seeing that tunnels are seldom made except where the 
hills are too lofty to be passed through by open cuttings, 
therefore through strata at a greater distance from the 
surface. But the evidence so obtained, if treated b 
geological methods, may be made openly. reliable, an 
in proportion, far more valuable. Many tunnels have 
been made in places which would have been avoided had 
the geological phenomena been previously ascertained ; 
others where, by diverting the line a short distance to 
one side or the other, they might have been made with a 
saving of more than half the cost of construction. 

The nature of the rocks to be passed through in 
tunnels or cuttings affects also the calculations for 
the necessary slopes, and consequent widths, of em- 
bankments. For main-drainage a. trial holes 
afford ample information regarding the kind of strata 
along which the sewers are to be laid, but not as 
to their relatiom—a much more important point in 
this particular class of work, and one which is again 
referred to further on. The remark is applicable also to 
excavations for docks, foundations for dock walls 
and sills, water towers, and similar works. The evidences 
of the solidity of the rock, its liability to slip, or to 
squeeze outwards under pressure, bein obtainable from 
trial holes and borings, need not here be considered. 

In many cases the nature of the rock upon which 
bridges or culverts are to be built can be very well 
ascertained by trial holes; but not by any means in 
all. For it happens that many of the largest and most 
important structures, such as bridges and viaducts, are 
required in the lower-lying parts of a district, that is, 
in its valleys; and here the evidence thus obtained is 
apt to be misleading. The smaller valleys are, in places, 
filled to a depth of many feet with a wash from the 
neighbouring hills, composed perhaps of sand or clay ; 
which wash so closely resembles the rock whence it has 
been derived, that it 1s, except to the experienced eye, a 
part of, and continuous with, the rock of which the high 
ground consists. But beneath this wash there may be 
a treacherous bed of peat, or even of quicksand, the evil 
influenceof which is perhaps only discovered when thenew 
structure is sufficiently advanced for its weight to cause 
an ugly settlement. In such places, it may be urged, 
borings are resorted to rather than trial-holes; even 
where such is the case similar results may occur, should 
the misleading characters be repeated. And it often 
does happen that in alluvial flats there is a great number 
of rapidly alternating ancient river deposits, which may 
consist of peat, silt, gravel, sand, or clay. The solid 
substratum may not be reached perhaps for fifty, sixty, 
or even a hundred feet, if the spot in question be situated 
over an old course of the river, sometimes a long way 
from its present channel, and of which there is nothing 
on the marshy plain to indicate the existence. 

A very important matter, in regard to the cost of 
construction in all engineering and building works, 
is the material which the rocks of the neighbour- 
hood will afford, and this of course varies according 
to the nature of the rocks themselves. The local 
quarries, lime-kilns, brick-yards, &c., will almost cer- 
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tainly be on the outcrop of beds most prolific in 
building materials. But a geological knowledge is 
nevertheless requisite to guide the engineer in laying 
out his works so that they may strike the more valuable 
strata to the best advantage. Building material is fre- 
quently brought long distances, when that which is as 
good, or even better, occurs—but perhaps hidden by a 
few feet of drift—in the vicinity, and, it may be, in 
abundance. A railway cutting or a tunnel may be judi- 
ciously set out so as to follow exactly the course of a 
useful stratum, even to a considerable depth from the 
surface, probably to rail-level. On the other hand, it 
may be planned so as to miss the bed, except just at the 
surface, or possibly altogether; for the point depends 
upon the direction of the dip of the stratum, its conse- 
quent strike, and the actual amount of its inclination. 

The drift gravels occur in a more irregular manner than 
any other series of deposits, but if they be previously 
mapped, and the work be designed accordingly, a great 
saving may be effected; the labour of excavating a 
cutting, for instance, may perhaps be made to yield the 
additional result of affording ballast orroad metalling. The 
extent and thickness of the gravelsmust be ascertained, also 
their mode of occurrence, whether as capping aridge, filli 
an old channel, or resting on the sloping flank of a hill. 
Where gravels are scarce, or altogether absent, ballast 
may be obtained from the more solid rocks, broken up 
small for that purpose, and in some districts these are 
sufficiently plentiful. Even in many thick deposits of clay 
there are found occasional beds of hard septaria, or thin 
bands of limestone, suitable for the purpose ; the line of 
these, when their outcrop has been traced, may frequently 
be followed with advantage. 

Nearly, if not quite, all the geological formations 
yield-some one or more forms of building material, 
and many consist almost entirely of rocks t can be 
utilised in construction. The varieties and qualities 
are numerous, but nearly all fall under the general 
terms limestone, sandstone, and brick-earth, and under 
these headings they will be dealt with further on, with 
reference to typical localities. But viewing the deposits 
on a large scale, one or two points may be noted that are 
worthy of remembrance. There are many series of strata 
which, being either all limestones, or all sandstones, or a 
mixture of both, with perhaps intervening clays, are 
grouped under some comprehensive term. These general 
inclusive denominations are convenient rather than 
strictly accurate; as instances may be mentioned the 
Lower Oolite limestone and the Caradoc sandstone. 
In every series there are some beds of more especial value 
for particular purposes than others above and below 
them, although the difference may not be at once 
apparent. There are beds also which for building works 
should be scrupulously avoided, in consequence of being 
liable to crumble on exposure, or possessing some other 
detrimental peculiarity of composition. As beds vary 
rapidly, that one which is good in every respect in one 
district being worthless in another, no general descrip- 
tion can accurately apply to all localities ; therefore these 
matters should receive careful and local investigation. 

The minerals and metals which occur so abundantly 
in these islands, and the cost of mining for them, 
are also dependent directly upon the nature of the 
rocks with which they are associated, and the condi- 
tions by which those rocks have been affected since 
their deposition. In the most important instances 
they exist as an integral part of the formations in which 
they are found, as coal, ironstones, &c., but these are 
not, strictly speaking, either minerals or metals. Pure 
minerals and native metals are comparatively rare, but 
the terms are conveniently, if somewhat loosely, extended 
to include rock-masses, or portions of rock-masses, of 
which certain mineral matters, or metallic ores, form a 
characteristic part. The “minerals” and “metals” in- 
cluded in the terms thus qualified will be spoken of in 
another place, and for all practical purposes they may be 
treated in the same way as any other of the rocks in 
which they are enclosed, or with which they are inter- 
stratified. Their existence in any given area can 
ascertained in a similar manner, their outcrop surveyed, 
their extent determined, and their value approximately 
estimated. 

Agricultural pursuits are affected, to a degree much 
greater than is perhaps generally understood, by the 
nature of the solid rocks beneath the surface soi 
on which the success of farming operations is admitte: 
to depend. For all soil, or mould, has been produced, 
during the lapse of many years, by the atmospheric 
disintegration of the surface of the strata which form 
the base or subsoil. It has been increased in depth 
and somewhat modified, but its constituents have 
not been materially altered, by the annual growth and 
decay of vegetable matter. The process has been 
assisted by the apparently trifling, but still ceaseless 
action of earth worms working into and turning up the 
subsoil, thus constantly adding new material of similar 
character. It is evident that the nature of the soils of 
any district must therefore vary as the subsoils or strata 
from which they have been derived, and in a correspond- 
ing degree ; and that the geology of a place being known, 
the subsoils and soils are equally understood. A base of 
gravel or sand produces a light soil, abounding in silica, 
that substance not unfrequently forming four-fifths of its 
whole weight. This will vary from a fine sandy mould to 
a stony soil, as the particles of the rock beneath are fine 
aud uniform in size, or coarse and irregular. Clay gives 
rise to a stiff, heavy, and sometimes tenacious soil, con- 
taining from 10 to 30 per cent. of alumina, and varying 
in quality perhaps more than any other kind, but being 
as arule more productive. Limestones produce light soils, 
variable, and sometimes full of re | lumpsof therock, 
but generally yielding good returns for high cultivation. 

There are certain natural causes which modify, to some 
extent, the normal characters of the soils thus derived 
from subgerial disintegration of the rocks of a locality. 
The result of the influence exerted by these causes may 
not be extensive, but they are locally important. First 





the rain-wash, which removes the lighter particles of the 
rocks from higher to lower ground. In a flat country, 
the effects of this action are not very perceptible, but 
where the surface is broken by hills and small valleys, 
accumulations of this material may often be seen sever 
feet in thickness. Then, where the downward progress 
of rain-wash has been arrested by a wall or fence on a 
hill-side, the result is, after a time, very evident, in the 
ground being unduly higher on the upper side. in, 
the growth of peat and the accumulation of marsh-clay 
are agencies which give rise to soils very different from 
what they would otherwise have been at the spots beneath 
such influences. The proportion of decaying vegetable 
matter, so useful a constituent generally, is in t so 
excessive as to render the soil almost worthless for pur- 
poses of cultivation. The soil of which a marshy plain 
is composed is due to the rocks somewhat further up the 
valley, the particles having been brought down in suspen- 
sion bythe waters and deposited, thus forming a flat, when 
the stream has at times overflowed its banks. Further. 
where two indifferent soils meet, which have been formed 
from decomposition of contiguous rocks, that which 
occurs along the line of junction is generally found to be 
of better quality, owing to admixture. Some soils are 
rich in fattening properties and excellent for grazing, 
but through want of lime, without which no bone can be 
formed, young stock do not thrive upon their produce. 
The deficiency can often be supplied at a small cost, and 
the value of the land be thereby much enhanced ; this is 
frequently the case in low marshy situations. Other 
soils, having had much of their productive properties 
removed by excessive croppings, may be considerabl 
renovated by a surface dressing of the parent pacer f 
The same object may be effected by deeper ploughing, 
the subsoil being of course ween a incorporated wit 
the surface mould. But for this pe | similar operations, 
certain particulars must be obtained, or the labour so 
expended will perhaps have been thrown away. These 
are the chemical composition of the subsoil, and the con- 
stituents required to be added to the soil itself; details 
which are readily obtainable through a small expendi- 
ture of time or money by chemical, but not necessarily 
quantitative, analysis. 

the subsoil varies, so does the necessity for drain- 
ing the land, and the facility with which the opera- 
tion can be performed. Land-drainage, as ordinarily 
understood, is a simple matter, but there are some 
geological considerations respecting it to which atten- 
tion may be briefly directed. As the strata affect the 
soils and sub-soils, so they must of necessity exert an 
influence upon the natural drainage, and upon the means 
best adapted to that of an artificial character. The 
springs of one locality being but the natural outlet of 
water from another, the strata that now throw out 
springs would, if occurring at a different level, act as the 
mands for draining water away from the surface to the 
interior, to be afterwards thrown out elsewhere. And it 
sometimes happens that the subsoils, or underlying strata, 
may be, by some artificial aid, made ae for pur- 
poses of drainage where they would not so act without 
that assistance. In other words, a plan of combined 
natural and artificial drainage can sometimes be easily 
carried out, where a natural system does not — and 
where an entirely artificial scheme can be adopted only 
with very considerable trouble and expense. 

Although the last few years have witnessed a great, 
and, on the whole, beneficial change in the methods 
of disposal of town-sewage, the difficult problem is 
still far from being pa In many cases plans of 
irrigation have been adopted, and these are always 
affected by the nature of the rocks upon which the 
sewage farms are situated. Opinion is greatly divided, 
not only as to the respective merits of the methods of 
precipitation and irrigation, but also, when the latter 
plan is in question, regarding the kind of soil best suited 
to the purpose. Doubtless much may be said on behalf 
both of the light and heavy soils, of the gravels and the 
clays, but a point that should not be lost sight of is the 
ultimate disposition of the water holding sewage particles 
in solution and suspension. A heavy soil will frequently 


yield enormous crops when judiciously irrigated and in | & 


favourable seasons, but beyond the mechanical deposition 
of its suspended particles, the water is not clarified ; it 
runs off the land almost as chemically impure as when 
pumped or discharged from the reservoir. Very little of 
the liquid percolates down into a typical clay, and the 
benefit derived by the crops seems to be mainly owing to 
the moistening of the surface when it would otherwise 
be dry and parched. It is probable that pure water 
would have almost as good an effect as liquid sewage 
upon heavy land. Light soils, on the other hand, absorb 
and, for a while, retain a great deal of the moisture, 
giving it out again to the crops in a more equable manner ; 
they may yield less produce, but this is, in some measure, 
through their containing within themselves a smaller 
quantity of the elements of fertility. It seems reasonable 
to suppose that as the liquid is considerably filtered by 
its passage over or through sandy soils, the ingredients 
removed from it are ready for absorption by vegetation. 
A light soil, owing to its permeability, will at all times 
take more sewage liquid, acre for acre, than a heavy 
one, and in some seasons—during a period of floods, 
for example—this property may prove of great advan- 
tage. But considering the phenomenon referred to in 
connection with land drainage, that the springs of one 

art are but the drainage of another, it is questionable 
a far we are justified in saturating the sands of any 
locality with tainted water. : 

There are, of course, such soils as loam, intermediate 
between sand and clay, combining the characters of 
both in proportion to the quantity of each which 
occurs in their composition; and this kind of soil 
may ultimately be found the best for sewage irriga- 
tion. Or, what is more probable, an area partly on 
me pr any clay and partly on pervious sand or gravel 

ill offer the greatest advantages. For in addition to 


being somewhat more independent of the seasons, farms 


‘and the s 


so situated would admit of the water, after running 
over the clay and there depositing its suspended matter, 
assing, by gravitation if possible on to the pervious 

s. In its passage over or through these it would 
be more or less filtered, and the effluent water thus 
rendered, perhaps, sufficiently pure to be allowed to flow 
into a stream or river with impunity. 








THE THUNDERER ACCIDENT. 

A.LrHouGH the Board for the investigation of the Thun- 
derer gun accident is sitting with closed doors, certain 
facts have come out which put us in a much better posi- 
tion to form a judgment as to its probable cause. It appears 
that the shell employed had received a gas-check. ih our 
article of January 10th we pointed out that it was very im- 
probable that such could be the case, considering the date of 
the vessel’s leaving England. It appears, however, that the 
at dispatched a subsequent supply of ammunition. 
ell in the gun at the time of the Uating is believed 

to have been fitted with a gas-check. We learn from the 
Standard that stud metal has been found in the grooves of 
the gun. This at once suggests the probability that our con- 
jecture—January 10th—was correct; namely, that the shell 
jammed, the gas-check stopped all windage, and thus the 
gun burst with unprecedented violence. We have never been 
able to dissociate from our minds the new conditions involved 
by the employment of a gas-check and the novel behaviour 
of the gun; if we couldnothelp suggesting the possible connec- 
tion when we thought it improbable that a gas-check could 
have been used, our conviction must naturally be strong now 
that we learn that there is every probability that the shell 
had this check fitted to it. We have at times pointed out the 
faults of studs as a means of imparting rotation. The com- 
bination of gas-check and studs we regard as peculiarly 
unfortunate, mainly in the way we have already noticed, but 
we may point out another fault. Inthe diagram may be seen a 
drawing of a 12-inch common shell, with a gas-check on its 
base. The gun is rifled with a twist increasing from 0, to 1 
turn in 35 calibres. At the bottom of the bore the groove, 
which is P mny- to the axis of the piece—that is, running 
straight along the bore—may be supposed to cover the por- 
tion 


tween the lines /' D* and /? D*, 


When the projectile 














leaves the muzzle, the position of the groove is shown by the 
lines 91 €1, g2 €2- Hence while one stud A can be made 
the full size, it is necessary to cut away the studs B and 
C sufficiently to enable them to find room to accommodate 
themselves to the changing position of the groove, for the 
shaded portion which is common to both positions of the 
C= is the limit to their possible size. If they project 
yond /, D,, they would not allow the projectile to pass to 
where the groove edge became /, D2, and so if they trans- 
gressed the line g'e', the projectile could not pass along 
with a groove whose edge was at g'¢}. Thus one stud being 
made the full size, it becomes, as it were, a pivot stud, the 
others being, limited to the space which is covered by the 
groove in all positions, that is the space shown shaded. Now 
the same reasoning must apply to the gas-check, which being 
fixed, ought to be allowed only to occupy the shaded position 
between D ande*, But the gas-check being set up by the 
shock of discharge must actually occupy the full width of the 
groove at the bottom of the bore ; that is, it must fill up the 
space D' D*. Hence, when the shot moves, either the copper 
must yield under pressure of the groove or the entire gas-check 
must rotate, which, pressed out as itis on the base of theshell, 
must be difficult. Surely then the forcing away of the pro- 
jecting copper from D* to ¢*, and that in nine grooves must 
a great evil, and must tend to twist the projectile and 
encourage jamming, As the gas-check also has nearly com- 
pletely sealed up all windage by its expansion, an unusually 
violent burst is likely to occur. It is considered probable that 
the projectile slipped forward at least 4ft. Hence the studs 
would struck sharply against the groove’s driving edges, 
and assisted by the gas-check behind, might*jam and burst the 


n. 

It is much easier to suggest causes after an accident of this 
kind than to foresee and guard against an evil. These gas- 
checks have been brought in, no doubt after what was con- 
sidered a full trial by the committee, and have not hitherto 
caused an accident. Nevertheless, their tendency appears to 
us necessarily bad, and we should desire to see them subject 
toa careful trial, or discontinued in connection with shells 
which are studded. Eventually tne gas-check employed as 
the sole means of imparting rotation to projectiles will be, in 
our opinion, a most safe and satisfactory device in itself, 
although we should still feel that it was easier to burst a gun 
should any other cause at any time make the projectile jam 
in the bore. The prevention of windage, however desirable, 
must surely in case of a shot jamming, abolish what is a 
me of safety valve so far as affects the violence of the 
urst. 








THE piercing of the St. Gothard tunnel advanced 21°7 metres on 
the Goeschenen side, and 30°1 metres from the Airolo side, or 
52°1 metres during the week ending the 26th ult. During the 
week ending the Ist inst., the progress was 24°3 and 10°2 metres 
respectively at the Goeschenen and Ariolo sides, or 35°2 metres. 
The boring now extends to 6421°3 metres on the Goeschenen side, 
and 5906°9 on the Airolo side, leaving 2571°8 metres to be pierced 
in the centre of the mountain. 

Tue Caats-Douvres.—From the last report of the London, 
Chatham, and Dover Railway Company we learn that the running 
of the twin Channel steamer Calais-Douvres during the past season 
appears in most respects to have justified expectation. She per- 
formed the trip from Dover to Calais and back for seventy-eight 
days with great aging making good and quick p es, and 
a —- the public a large increase of comfort, and a very 
material diminution of those peculiar evils and annoyances here- 
tofore incident to the sea transit. The general appreciation of 
her merits is shown in the fact that during the season upwards 
of 55,000 passengers crossed in her, or an average of 715 per day, 
a number which would on many occasions have lovitens the 
necessity of running two of the ordinary mail boats. This may 
be i, wy as in some measure a set-off against the unquestion- 
ably heavy cost of working a ship of the size and capacity of the 





Calais-Douvres, 








Fe. 7, 1879. ___ THE ENGINEER 95 
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COMPOUND ENGINES OF THE LORD OF 
THE ISLES. 

In our last impression we gave a sectional elevation of these 
engines, the section being taken through the condenser. We 
have also given a side elevation of one engine, and a vertical 
section through the cyliuders and steam chests of both engines. 
As already stated the diameters of the cylinders are 44in. and 
76in. and the stroke 4ft. The cylinders have hard cast iron 
liners fitted in for the rubbing surface instead of casting each 
of them in one piece. The cylinders and covers are steam 
jacketted, the liners forming the inner sides of the jackets. 
The steam for the jackets is taken direct from the boilers, 
and the drain pipes are carried below the water level of boilers, 
so that the steam jackets of the cylincers form a part of the 
boilers while they are nsed. Means have been taken to make 
the jackets efficient, valves being placed so that any boiler or 
any of the steam jackets may be shut off from the others for 
repairs or for testing. The cylinders are completely covered 
with Keenan’s papier maché composition. This is covered 
with sheet iron on the sides and bottom covers, and cast iron 
on the top covers. The low-pressure valve is of the common 
double portkind, cutting off at about 0°5 of the stroke, and kept 
up to the face by springs. The high-pressure valve is single 
ported, and is made to cut off at about 0-7 of the stroke. 
The expansion valve works on the back of this valve, and is 
simply two cut-off plates held in position by right and left 
hand screws on the expansion rod. The high-pressure 
valve is relieved from pressure on the face of the cylinder by 
Daws’ patent relief frame. The expansion valve receives its 
motion from a pin screwed into the dise coupling on the for- 
ward end of the crank shaft, the throw being sufficient to 
overcome the travel of the main valve, giving a variable cut- 
off ranging from 0°2 to 0°7 of the stroke. This may be regu- 
lated either at the bottom end of the expansion rod, or at the 
= end of the rod where a wheel and index is placed. The 
rubbing faces on the cylinders for both of the main valves 
are made in separate pieces and of hard metal, screwed on 
with Muntz metal pins. Each cylinder is provided with two 
auxiliary valves top and bottom to assist in starting the 
engines. The high-pressure valves receive their steam from 
the valve casing, and the low-pressure valves receive theirs 
from the receiver, or, if required, from the high-pressure 
casing. Spring escape valves are placed on the top and 
bottom ends of each cylinder, and also on the receiver between 
the cylinders. 
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The capacity of the receiver between the high and low- 
pressure cylinders is two and a-half times that of the high- 
pressure cylinder. Large drain cocks are provided in the 
bottoms of the cylinders, receiver, and casings. The pipes 
are connected and lead to the bilge. The cylinders are cast 
separate, and joined together in the receiver chambers with 
bolts and nuts outside. The pistons are fitted with Cameron’s 
patent piston springs. The cylinders rest upon cast iron 
columns from the condenser on the port side, and on four 
malleable columns from the bed-plate on the starboard side. 
Steam starting and stopping gear, of simple form, is fitted in 
connection with the vaive gear. The cylinder is fixed on the 
top of the condenser in a horizontal position. On one end of 
the piston of the cylinder is a nut to receive the screw of 
the reversing gear, and on the other end of the piston isa 
rod which connects to the reversing levers of the way shaft. 
The steam is given to the piston of this cylinder on either end 
by means of a lever working the slide valve. 

To prevent over-running, the piston rod is so fitted that it 
shuts the valve before coming to the end of the stroke. The 
usual wheel and screw gear is attached, the screw working 
into the trunk of the piston, which forms a nut, so that in 
turning the hand wheel either way the sides are reversed or 
set-as may be desired. A small engine is fitted up on the 
bulkhead, and is connected by a shaft and worm wheel to the 
turning gear. This engine is supplied with steam, either 
from the main or winch boilers. One revolution of the main 
engines may be made in from eight to ten minutes by this 
small turning engine. When steam is not available to drive 
the small engine, the usual hand gear can be applied by simply 
driving out a cotter. A large travelling crane is fitted up on 
the sides of the engine-house ; it is made to traverse fore and 
aft and transversely. This crane is strong enough to lift any 
part of the engines. 

The crank shaft and all the other bearings of the shafting 
run on patent metal strips, cast iron being used to carry the 
patent metal. The crank shaft is made in two parts, each 
part an exact duplicate of the other. Balance weights are 
fixed on the shaft to assist in counter-balancing the pistons 
and connections. The whole of the shafting was made by 
Messrs. Beardmore, of Parkhead Forge, Glasgow, the crank 
shaft being delivered complete. 

The nuts of all the large bolts, such as the main bearing 
bolts, columns, crank pin bolts, top end bolts, are round, with 
eight or twelve holes bored in the circumference to fix the key 
by. By this method greater facility is given for screwing up 
al nuts, and the screw key required is strong and 
simple. 

There are two air pumps, two circulating pumps, two feed 





pumps, and two wy pumps. These are placed conveniently 
on each engine, so that in the event of a breakdown with any 
one of either kind there would still remain sufficient capacity 
to keep going on as before. The suction pipes of the circu- 
lating pumps enter through the condenser tube at the top. 
There is also connected to each circulating pump one Yin. pipe 
to the bilges of the engine-room, fitted with non-return valves 
and strainers. There are two donkey engines, one is placed 
in the engine-room and the other in the forward stokehold. 

The donkey engines are connected to all the holds, sea and 
hot well. The cocks for the different compartments are all 
brought into the engine-room and fixed 3ft. up on the bulk- 
heads in two boxes. Brass plates are fixed with the names of 
each hold or place to which each cock is connected, so that 
any stranger may understand the whole arrangement at once. 
A small plunger pump is worked by one of the air pump 
levers, this pump supplies baths, water-closets, and the cooks 
or scullery with water. 

The two donkey engines can also throw water through the 
same pipes. The number of pumps that can he used to throw 
out bilge water from the engine-room is thus, as follows :—Two 
13in. pumps, 24in. stroke, double-acting ; one 9in. pump, one 
donkey engine, double-acting ; two Gin, pumps, main engine, 
24in. stroke, single-acting ; one Gin. pamp, hand engine, 8in. 
stroke, double-acting; one Gin. pump hand engine, Sin. stroke, 
single-acting. 

The thrust bearing, see page 97, is composed of twelve 
brass rings, having a surface area of 1368 square inches for 
the thrust; it is water jacketted top and bottom, the rings 
being lubricated in the usual way. 

The propeller, see page 97, 16ft. Qin. in diameter, the 
blades tae movable, the pitch 2lft., the area of the flat 
surface of the blades 70°4 square feet, and the projected sur- 
face 55°8ft. 

The following are the leading particulars and dimensions of 
the engines and boilers :— 

Engines : 


Net area of steam port high-pressure cylinder 126 
Do. do. ow-pressure do. 280°5 

Diameter of steam pipe ; + 00 ane 
Do. do, plstomrods .. .. .. «2 «2 «so o- 8 
Do. do. at bottom of screw thread .. 6,'; 

Diameter of crank shaft .. .. .. .. «2 « « 4 
To. MP CPNER.. 2s 06 oo én se <c BO 
Do. tunnel shaft een a ee ee 
Do. connecting rods . =Sin. top in. bottom. 
Do. main bearing bolts. . oo oo «iin, 
Do. crank pin bolts .. .. .. .. «. +.==5in. 
Do. air pumps .. oe ..2=22in. 
Do. circulating pumps .. ..=13in. 


Area through air pump valves ..  .. .. «. ee) ee = 15) sq. in. 
do. circulating valves... .. .. .. .. ..=74 


Stroke of pumps ja eat eh 2tin. 

Number of tubes in condenser .. 1708 

Cooling surface of condenser 3819 sq. ft. 
Boilers : 

Two boilers each 13ft. diameter 1éft. long. 

Heating surface of boilers.. .. .. .. 5578 sq. ft. 


Details as thus, tubes .. 
Flat and other surfaces 


.. = 3786 Sit. 
-=1176 








Superheater - =616 
Total .. . .5578°8it. 
Grate surfaces.. .. .. .. =el71 sq. ft. 
Diameter of tubes internal =3°2 
Superheater : 
Diameter... .. «2 co cc oe 20 00 os =10ft. 
Height .. =14it. 


Four flues run through it, each flue = 3°5ft. internal diameter. 
Access is easy to every portion of the superheater, either for 
examination or repairs. 

Winch boiler : 

Height.. 

Length.. 

Width .. ae 06. 68 e0 0 

Diameter of furnace, internally .. 

Heating surface, total .. we 

. Aare es 4 

Fiat and other surfaces... .. .. .. .. «. «. ..==82ft. 

Four steam winches, of 7in. 6in., and 5in. diameter of cylinders. 


oft. 





The diagrams which we give herewith were taken during 
astrong head wind, others were taken during more favourable 
cireumstances, and of course gave out a much higher indicated 
power. We shall shortly illustrate and describe the boilers. 








BERNAYS’ PATENT TWIN-CYLINDER DIRECT- 
COUPLED STEAM ENGINE. 

Tue engine which we illustrate on page 102 was designed 
by Mr. Joseph Bernays, of London, on a novel and peculiar 
principle, its construction being as follows :—There are two 
upright cylinders, made in the present instance of unequal 
diameters for working steam on the high and low-pressure 
compound principle, but this is not essential, and the cylin- 
ders may be of equal diameters, each using fresh steam. The 
cylinders stand a short distance apart, and the crank shaft is 
placed in the centre line between them, and may be situated 
either above, below, or actually between the cylinders. The 
two piston rods are connected by links to the outer ends of 
a triangular connecting rod, the apex of which embraces the 
crank pin. The base line of the triangle opposite to the apex 
is guided in its centre to move up and down in regular cross- 
head guides, and can also swing around that centre. As the 
crank shaft rotates, it causes the connecting rod to rise and 
fall with the crank, and at the same time to oscillate around 
the crosshead pin, which causes the pistons to follow each 
other in a manner very similar to that produced by the 
ordinary arrangement of two cranks set at right angles to 
each other. The engine has therefore no dead centre; it 
can be started and stopped in any position, and reversed if 
fitted with suitable reversing gear. One of the advantages 
claimed by this arrangement is its great compactness without 
cramping or reducing any of the details, combined with the 
use of upright cylinders which are not so likely to wear un- 
equally as horizontal ones. The engine shown in our draw- 
ing will take up only about from one-third to one-fourth of 
the floor-space required for an ordinary pair of horizontal 
engines with eylindars of the same size, and the weight also 
is considerably reduced. 

It will be instructive to follow the motion of the crank 
around the circle. In the longitudinal section, page 102, the 
piston of the low-pressure « oad is in its lowest position. 
That position is reached when the crank in the lower half 
of its course moves in line with that side of the triangular 
connecting rod to which the low-pressure piston is hung. 
The other piston is still a considerable distance up in the 
large cylinder on its downward course, and continues to turn 
the crank whilst the low-pressure piston is at the dead point. 
As the crank continues in the direction of the arrow it 
reaches its lowest position, taking the smaller piston down 
with it and the larger piston up. The two pistons are at that 
moment at an equal distance from the lower cylinder ends, 
but the one piston having the steam on its upper, and the 
other on its lower surface, both tend to turn the crank in the 
same direction. When the small piston has reached the 





bottom the larger one is well up in the cylinder, and thus 
helps the other over the dead-point, both then continuing 
their way up at regulated —— until the same action is 
repeated at the upper end. Each piston reaches the end of 
its stroke up or down as that side of the connecting rod to 
which it is hung comes in line with the crank. From this 
it will also be seen that the length of stroke of each piston 
is greater than double the crank throw, which thus permits 
the use of a somewhat smaller crank forging for a cylinder of 
a given stroke. 

It might be thought that the actions of the inclined parts 
of the connecting rod would throw a considerable strain on 
the crosshead guides. But such is not the case, inasmuch as 
the strains from both pistons oppose and partially counteract 
each other, leaving the free pressure on the crosshead no 
greater than in other engines of the same proportion. 

Strange to say the greatest free pressure on the crosshead 
guides occurs not in the middle but at the ends of the stroke, 
as is shown in the diagram which is roughly constructed from 
a pair of equal cylinders working without expansion, in which 
these strains would be less favourable than in an engine work- 
ing with expansion. The straight line represents the path 
of the crosshead and the curve approximately the pone sr 
of strains at any point at right angles to the movement, and 
it will be seen that throughout the largest part of the stroke 
the pressure is very sa. oto and varies very little except 
near the turning points. But as the speed of the crosshead 
at those points is very small, the power lost through friction 
is quite unimportant, and the guides have a tendency to wear 
very evenly throughout their whole length. 

The next point of interest in the construction of this engine 
is the valve motion. It will be remembered that when the 
crank is at its highest or lowest position neither of the two 
pistons is at the end of the stroke, the one having already 
past and the other not yet arrived at that place. All other 
positions of the pistons in reference to the angular position 
of the crank are equally different from those experienced in 
an engine of the ordinary construction, and it is therefore 
impossible to employ the ordinary excentric motion for the 
proper distribution of the steam in both cylinders. It is 
necessary to employ a triangular connection between them 
and the excentric, similar to that which is used for the 
pistons and the main crank. This has been accomplished 
very simply by providing the excentric ring with two eyes, 
to which the levers which move the valves are hung. The 
distance between the two eyes, as also that from the eyes to 
the centre of the excentric, bears the same relation to the 
throw of the latter as the dimensions of the main connecting 
rod bear to the throw cf the crank. One excentric only is 
required for working both valves, and where separate expan- 
sion valves are used a second excentric works the expansion 
valves of both cylinders. In engines in which link-motion is 
used for reversing, two excentrics only are employed instead 
of the ordinary four. 

When an engine of this description is to be applied to 
marine purposes in connection with a screw propeller, the 
crank shaft is placed low down between the cylinders, and 
as there is no room then for the crank to work in the space 
left between the cylinders it is made double, each half 
being fitted with its connecting rod. Such an engine has 
the centre of gravity low down, it weighs little, as no heavy 
frames or standards are required, it takes up little room in 
the vessel, and all vuleaeahie parts are well below the water 
line, an important consideration with vessels belonging to 
the Royal Navy. 

The engine shown in our illustration is intended for a 
mill or factory; it has a high-pressure cylinder of 30in. 
diameter by 4ft. Gin. stroke, fitted with variable expansion 
valves, which can be altered whilst running. The low- 
pressure cylinder is 45in, diameter by 4ft. Gin, stroke, fitted 
with a steam jacket. The air-pump is worked by means of a 
lever from the crosshead pin. With steam at 50 lb. pressure 
expanded five times, and a speed of about forty-five revolu- 
tions per minute, the engine is designed to indicate about 


500-horse power. 
: 








EDISON’S REGULATOR or THE ELECTRIC 
41G 

ReEcENT advices from the United States enable us to give 
the details of the plan adopted by Mr. Edison for regulatin 
the current which he uses for his electric light. One ee 
of a strip of iridio-platinum is rigidly fixed to the top of 
a cross-bar, with which a wire is connected. The other 
end is affixed to the lower end of the cross-bar, which is con- 
nected with a lever actuated by a spring. + The other wire is also 
joined to this point. Underneath this lever is an adjust- 
able screw tipped with platinum, From the standard of this 



































screw runs a shunt wire to the top of the strip of the alloy. 
As the strip is heated it expands, and the spring on the lever 
draws it down. The shunt screw is set to the desired degree 
of heat—light—and when this is reached the lever is in con- 
tact with the screw, and the current is shunted out of the 
strip. In practice, this contact is being constantly made and 
broken. The accompanying diagram clearly indicates the 
whole arrangement, and explains itself. In it AA are the 
conducting wires, B edge of illuminating strip, C lever, D 
spring, E shunt post, F shunt wire. 
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RAILWAY MATTERS. 

THE Ceylon Gazette publishes the ordinance “ for the raising by 
debentures of a sum of one million pounds sterling for the con- 
struction of a railway from Nawalapitya to Manu Oya.” 

In the City of London Court, a verdict has been given against 
the South-Eastern Railway for 2s., the amount of a eab fare 
paid by the plaintiff through the defendant company’s unpunc- 
tuality. 

Ar the recent meeting of the Great Eastern Railway Company 
the chairman, in answer to the question respecting the life of a 
locomotive, said : ‘* We have engines thirty years old running on 
our line. ‘The stock of engines ought to be maintained at some- 
thing between 4 and 5 per cent. of the number; that is to say, if 
you renew from four to five engines per 100 every year, exclusive 
of heavy repairs, you ought to keep up that stock in vy good 
condition indeed, and it is that which we are trying to do, for, 
depend upon it, it is the worst policy in the world to run down 
your permanent way or your locomotive stock, for you will be 
sure to have to pay for it either in accidents or delays, which 
only tend to the disadvantage of your railway.” 

THE State of Guatemala, the largest in extent of territory and 

opulation in Central America, has recently granted a concession 
for the construction of a railroad from the port of St. Jose, on 
the Pacific Coast, to the City of Escuintla, in the interior. 
Escuintla is a town of some 8000 inhabitants, situate about thirt; 
miles from the port of St. Jose on the high road to the capital, 
from which it is nearly an equal distance. Guatemala, the 
capital of the State, contains a population of 50,000 to 60,000, is 
a well-built, old-established city, and is the residence of the 
foreign ministers to the Central American States. It is intended 
to continue the construction of this line to the capital city of 
Guatemala, and eventually to the Atlantic port of Santa Tomas, 
and, if thus extended, this line must become a new inter-oceanic 
route. In this relation the Guatemala line will, says the San 
Francisco Bulletin, have the advantage of a shorter sea route 
between San Francisco and the Atlantic cities, of from 1500 to 
2000 miles, and also a large local trade in which the Panama 
Railroad line is altogether deficient. 

‘Turrty years ago on the 31st December last, the first passenger 
train was run over the New York and New Haven road. The 
distance run was from New York to New Haven. Bills were 
extensively circulated about New York the day before leaving, 
stating the departure of a train for Boston at 8.30 the next morn- 
ing. Connection was made at New Haven vid Hartford, for 
Boston. Thirty-nine years ago on the lst of January the Hou- 
satonic Railroad was completed as far as Stepney, and a ‘‘ con- 
struction train” was run that distance. Mr. Hawley, the engineer 
of the above line, was interested in this also, being then employed 
as fireman, He afterwards became engineer on the same road. 
The working train was obliged at the close of each day to return 
to Bridgeport. In returning to the city that day they stuck 
at the grade by Fairchild’s crossing, above North Bridge- 
port, and were unable in consequence of snow and ice to push the 
cars over. Wood and water gave out and the train was abandoned 
for the night. Next day, says the Bridgeport, Conn., Standard, 
wood was carted up from Bridgeport and water carried by pailfuls 
from a house adjoining, and once more the engine was ready for 
work, and the train proceeded. 

SEVERAL new family saloon carriages have recently been made 
by the Metropolitan Railway Carriage and Wagon Company for 
the Midland Great Western Railway Company of Ireland. 
These carriages are designed with every regard to comfort. The 
saloon compartment in the centre of the carriage is furnished 
with couches and arm chairs. The woodwork of the furniture 
is of selected Moulmien teak, upholstered in maroon velvet. 
The floor is covered by an Indian carpet, the tints and design of 
which blend with those of the upholstery. ‘The walls and ceiling 
are panelled, the framing being of teak. The els are of 
sycamore bordered with tulip wood and edged witn black-and- 
gold mouldings. At one extremity of this apartment access is 
obtained to retiring rooms. Beyond the retiring rooms is a 
spacious compartment wherein may be packed the luggage of an 
entire family. At the opposite extremity of the vehicle is a 
compartment reserved for domestics, which is of commodious 
proportions, and upholstered in acomfortable manner, Amongst 
the mechanical improvements introduced in these carriages is 
Cleminson’s flexible wheelbase, already illustrated in our columns, 
and which is now being adopted upon railways in nearly 
every country in the world. One of these saloons has been 
ae ee for the use of the Empress of Austria during her stay in 

reland. 

On Monday manne last the fall of a railway bridge took place 
on the Manchester, Sheffield, and Lincolnshire Railway. The 
hridge, situated at Chalk Hill, was considered to be in great 
danger of falling, and it was decided to take it down. Last Sun- 
day night was appointed for the work, as no week-day could be 
spared in consequence of the great traffic at that place. Mr. 
Fisher, the resident engineer, was on the spot, and at nine o’clock 
operations commenced. he recent frost had done considerable 
damage to the earthwork, and the brickwork of the hridge had 
been also toa 5 extent — It was decided, if possible, 
to blow up the bridge, and no less than seventeen shots were 
placed thereon without making any perceptible effect. It was 
then determined to take it down piecemeal. The workmen worked 
onatemporary stage a few feet above the bridge proper, and 
were perfectly safe. About half-past three o’clock on Monday 
morning a little less than half of the key of the arch had been 
ranaeel, when, without a moment’s warning, the bridge fell. 
Some of the men had unfortunately, contrary to orders, been 
standing on the key of the arch a little before, and, as a matter of 
course, they fell with the bridge and were buried in the débris. 
Great efforts were made to get them out alive, but four of them 
were quite dead when found. Twelve other men were mor@or 
less injured, and three were taken to the Grimsby Hospital, and 
the remainder to their homes. 

A STRIKING illustration of the superiority of railways to the 
old coaches and diligence in point of safety has been published 
by M. Gorilaux, a French statistician. Before the introduction 
of railways, he estimates that one passenger was killed out of 
every 300,000 persons travelling by coach or diligence ; while in 
addition there was one injured out of every 30,000 travellers. In 
the first twenty years of railway travelling in France, that is to 
say, from 1835 to 1855, the average number of passengers killed 
in railway accidents was one in every 2,000,000, and one injured 
in every 300,000. Inthe next twenty years, from 1855 to 1875, 
the safety of railway travelling had so much improved, that the 
average number of killed in accidents on the French lines 
amounted to only one person in every 6,000,000 passengers, while 
the injured numbered but one in every 600,000, Hence in the 
first twenty years, a railway journey was from seven to ten 
times as safe as a journey by the diligence. In the coach, a 
passenger ran seven times the risk of being killed, and ten times 
the risk of being injured that he did on the railway. In the 
next twenty years, says Herepath, he was twenty times more 
secure against the risk of a violent death or of injury, than 
if he used the lumbering old diligence, which, moreover, took five 
or six times as much of his time to perform a given journey. At 
the present time, M. Gorilaux estimates that the real danger to 
the life or limb of passengers from causes beyond their own con- 
trol is something far less considerable than those we have just 
quoted. He calculates that on French railways, there are now 
actually killed only one person in every 45,000,000 engers and 
one injured in every 1,000,000. On these results M. Gorilaux bases 
a computation by which he arrives at the striking fact in France 
that a passenger would have to travel at the rate of forty miles 
an hour, ten ly day, without intermission for a period of 
7439 ow before he would have to fear an accident of a fatal 

aracter. 





NOTES AND MEMORANDA. 


Tux total rainfall in Colombo during 1878 was 139°70in. In 
1870 it reached 107‘53in., and that was the highest ever recorded 
previous to last year. 


A FULL-LENGTH B seer) of the late Dr. Whewell, Master of 
Trinity College, Cambridge, has been presented by his sister, 
Mrs. Newton, to his old school, Heversham, Westmoreland. It 
is to be placed in the large schoolroom. 


Dunne the last frost a skating match took place at Thorney, 
Cambridgeshire, and one man skated a mile in 2 min. 17 sec. 
The weight of the man is not given, but assuming him to weigh 
8st., what was the amount of animal mechanical work done? 

THE works for the utilisation of water-power at Rock Island, 
and intended to furnish water-power to the Government works, 
are now complete. They were begun in 1867 and consist of a 
canal, 2000ft. long, 2006. wide at the top, and 175ft. at the 
bottom, and involved the removal of 10,341,000 cubic feet of rock. 
There are two dams: the upper being 230ft. long and containing 
418,250ft. of masonry ; and the lower dam, 726ft. long and con- 
papseg bee yee of masonry. The supply of water is expected 
to be 20,000,000ft. per hour and to develope 2000 horse-power. 
The power is transmitted by two shafts, 350ft. long, each driven 
by twenty water-wheels, 

URanrneE is the most recently discovered, and perhaps the 
most remarkable, of all the coal tar or aniline group of colouring 
substances now so extensively used for colouring the finest 
fabrics. An interesting experiment may be made with it, which 
consists in sprinkling a few atoms of uranine upon the surface 
of water in a glass tumbler. Each atom immediately sends down 
through the water what appears to be a bright green rootlet ; and 
the tumbler soon looks as if it were crowded full of beautiful 
plants. The rootlets now begin to enlarge, spread, and combine, 
until we have a mass of soft green-coloured liquid. 

A NEW invention of a real, practical character, not a mere 

ulo post futurum invention, like many we have heard of lately, 

as, says Nature, just been made by Mr. E. A. Cowper, M.I.C.E. 
It is a real telegraphic writing machine. The writer in London 
moves his pen, and simultaneously at Brighton another pen is 
moved, as though by a phantom hand, in J ey 4 similar curves 
and inotions. The writer writes in London; the ink marks in 
Brighton. We have seen this instrument at work, and its mar- 
vels are quite as startling as those of the telephone. The pen at 
the receiving end has all the appearance of being guided 1 by a 
ane hand. The apparatus is shortly to be made public before 
the Society of Telegraph Engineers. 


TuarT incandescent platinum cannot be an economical illumi- 
nating medium may shown by quoting Professor Tyndall’s 
remarks on the subject, and till these are proved to be incorrect 
incandescent platinum will fail to force its way. On pp. 428-9 
of ‘* Heat as a Mode of Motion,” 4th ed., we read :—‘‘ A rock 
salt cell filled with the transparent bisulphide of carbon was 
placed in the front of the camera, which contained the white hot 
platinum spiral. The transparent liquid was then drawn off, and 
its place — by the solution of iodine. The deflections 
observed in the respective cases are as follows :—Radiation from 
white hot platinum—Through transparent liquid, 73°9 deg., 
73 deg. ; through opaque liquid, 73°8 deg., 72°9 aeg. All the 
luminous rays passed through the transparent bisulphide, none 
of them through the solution of iodine. Still we see what 
a small effect is produced by their withdrawal.” 


A NEW uranium mineral, named cleveite, belonging apparently 
to the Spinel group, and containing, as sesquioxides, the rarer 
metals yttrium, erbium, cerium, and thorium, was discovered last 
year in Norway. It is found in feldspar near Arendal, and was 
described by Professor Nordenskidld. The mineral closely 
resembles uranpecherz. Crystallisation, isometric; crystals rare; 
occurs generally in form of grains in a brownish feldspar ; colour, 
dark; streak, brown black; H. 5°5; sp. gr., 7°49. Occurs asso- 
ciated with orthite, fergusonite, thorite, calcite, uranocher, 
yttrogummite, and other rare minerals. Yttrogummite, another 
new mineral, is in occurrence the same as cleveite, and was also 
described by Nordenskiéld, and by him regarded as a well cha- 
racterised species, resulting from the decomposition of cleveite. 
Colour, black to yellow; pitchy lustre; translucent; H. 5; 
cleavage, scaly ; contains water, oxide of uranium, and yttria. 


Tue list of applications for the Government fund in aid of 
research has been classified and —— by the Royal Society. 
The fund amounts to £4000, and the sums applied for amount to 
considerably over £12,000. One application is made by an 
enthusiast who wants to build an observatory and obtain instru- 
ments tocarry out his observations, by which he is to be enabled 
to predict the coming of all the epidemic ills to which the flesh of 
man and beast is heir, to stop these, and somehow by the same 
observations to predict and prevent wrecks at sea. This applica- 
tion, which is for a considerable sum, is evidently made S one 
whose failing is somewhat easily ascertained, but there are many 
applications for various sums which suggest that dabbling in 
science may become a profitable trade. Given a sufficiently 
plausible name for the researches or searches which the leisure 
time of the accomplished applicants may admit, and the addition 
to income is likely to be obtained. 


THE results of a series of experiments made upon the action of 
water and salt solutions on zinc by Snyders have been given 
briefly as follows :—(1) Zinc decomposes salt solutions, concen- 
trai as well as dilute, without access of air or oxygen. 
Hydrogen is liberated, and oxide of zinc is formed. (2) The 
solubility of oxide of zinc in the salt solutions hastens and aids 
the reaction. (3) Oxide of zinc dissolves in solutions containing 
but 1 per cent. of salt, or even if more dilute. The solubility in 
different salts is different, being greater in ammonia salts. It 
seems to be due to the formation of free alkali, inasmuch as it can 
exist in solution with a double zinc salt at certain temperatures 
and by certain concentration. Zinc carbonate and hydrate are 
not soluble in the carbonates. The solubility of zinc oxide 
increases as the temperature and concentration increase. (4) If 
the salt solution is saturated with oxide of zinc, the decomposi- 
tion does not go any further, but the zinc oxide formed subse- 
quently remains undissolved. But few experiments have been 
made in this direction, and others will, the Electrician says, be 
instituted by the same person. (5) With access of oxygen free 
from carbonic acid the oxide dissolves more rapidly because the 
zine oxidises at the same time. The salt aids this oxidation, not 
directly, but by keeping the surface clean. This, too, requires to 
be substantiated by further experiments. (6) The solvent action 
is somewhat ee A by the carbonic acid of the air, owing to the 
formation of some basic carbonate upon the surface of the zinc. 
(7) The decomposing and solvent action is greatest in the case of 
the chlorides and with potassium sulphate, weaker with the 
nitrates of the alkalies and of barium, and for magnesium 
sulphate. (8) Zinc does not decompose solutions of alkaline, 
carbonates or sodium phosphate in the absence of air. With 
access of air but little zinc is dissolved by one per cent. solutions, 
because the zinc is protected by the zinc carbonate or phosphate 
formed by the reaction. In diluter solutions somewhat more 
zine oxide is dissolved. (9) The action increases with increase of 
temperature ; at the freezing point of waterit is very slight. (10) 
Solutions of ammoniacal salts take up more zinc than the solu- 
tions of the salts of the fixed alkalies. The zinc remains bright 
in these solutions, and nothing separates, even if oxygen or air is 
permitted to enter. (11) Hard well water does not act upon 
zinc, even with large percentages of chlorides and sulphates. Soft 
water dissolves more zinc in proportion asthe amount of chlorides, 
sulphates, and nitrates exceeds that of the carbonates and 
a. The poisonous nature of zinc salts, even in small 
ame renders the above research of more than ordinary practical 





MISCELLANEA. 


A COMPANY is about being formed in Victoria, Australia, to 
have a steam paddle-wheel steamer built in England for the Port 
Phillip Bay trade, to carry 1000 passengers and steam twenty 
miles an hour. 

Ar the meeting on Thursday, the 30th ult., of the Mersey Docks 
Board, a recommendation of the Works Committee, that the 
engineer be directed to prepare plans and estimates of the pro- 
posed overhead railway, was carried by fifteen votes to seven. 

ANOTHER somebody knows somebody else who has gone through 
the annual calculation, to find that the strikes of the year lost 
more money to the artisans than ten or twelve years of work at 
the higher wage, if they had got it, would have given them. 

Tue Liverpool Health Committee have come to the conclusion 
that the cheapest and best way of getting rid of the unsaleable 
refuse of the town is to ~~ it into the sea; and a tender from 
Messrs. Simon and Co., Renfrew, to supply a steam hopper for 
£7400, has been accepted. 

A sum of 78,000 rupees has been granted for a new lighthouse 
at Port de Galle, Ceylon. The Ceylon Observer deems that the 
lighting of the South Coast of the island ‘‘is surely more an 
imperial and a cosmopolitan, than alocal question,” and complains 
that the burden of its cost should be thrown on the colonial 
revenue. 

THE Cairns (Queensland) Advertiser says some idea may be 
formed of the wealth in cedar on the Mossman, the Daintree, 
and neighbouring rivers, when it is mentioned that 7,000,000ft. 
of this valuable timber lie at the stump and in the water ready 
for shipment. At each of several localities there is a sufficient 
stock of cedar to supply any demand that there may be for many 
years to come. N 

WE are glad to notice that the praise worthily bestowed upon 
the cleanness of American small castings as compared with those 
produced generally in England is stimulating some of the English 
founders to devote more attention to domestic foundry ware. 
Among others Mr. W. Impey, of Birmingham, is supplying cast- 
ings of this class, said to be at least as clean and well finished as 
American goods, and at even lower prices. 


Ar their twelfth annual meeting, the South Staffordshire and 
East Worcestershire Institute of Mining Engineers have just 
elected as their president in the ensuing year Mr. Henry John- 
son, who is the manager of the great Sandwell Park Colliery, in 
the room of Mr. T. Parton, the retiring president. Mr. W. J 
Hayward has been elected vice-president. The new president 
delivered an interesting inaugural address. 

A MOVEMENT has been started to raise a testimonial in Victoria, 
New South Wales, and South Australia, to Captain Cadell, the 
adventurous pioneer of steam navigation on the Murray and its 
northern affluents twenty-two years ago. Captain Cadell, says 
The Colonies and India, exhausted his own means and that of his 
friends, to the extent of £35,000, in opening up the navigation. 
An opinion is expressed that the Legislature of the three colonies 
should take the matter in hand. 

From the following numbers showing the shipbuilding of 1878, 
it will be seen that there is a good increase over 1877 in the 
number and tonnage of steamships built in 1878, but a decrease in 
the number of sailing vessels :— 





Steamships ce ee ee 505 .. 404 .. 491,515 .. 363,286 
Sailing Ships 506 .. 724 .. 145,787 .. 216,261 
Total .. .. .. M01... 1128... 637,302 .. 579,547 


THE Colonial Government at Sydney have telegraphed to the 
agent-general urging the importance of the London committee 
securing for the exhibition, effective art and educational collections 
and sanitary appliances. Communications should be addressed 
to Mr. Joubert, 5, Westminster-chambers, Victoria-street. An 
extension of the space intended for European exhibitors has now 
been accorded. The commission appointed by the New South 
Wales Government to take charge of the arrangements in this 
country includes the Earl of Belmore, president, Sir Daniel 
Cooper, vice-president, Sir Francis Durville, Sir H. Walton 
Poon the Right Hon. Robert Lowe, M.P., Mr. A. M’Arthur, 
M.P., William Foster, agent-general for New South Wales, &c. 
Atthe first meeting of the commissioners yesterday, Mr. Jules 
Joubert, of Sydney, was appointed secretary, and Mr. Fladgate 
assistant secretary. 

THE promoters of the Thirsk District Water Company, Limited, 
which has been formed to construct waterworks for the supply 
of water within any part of the townships of Boltby and Filis- 
kirk, in the parish of Filiskirk, and of the townships of Thirsk, 
Sowerby, and Carlton Minniott, in the parish of Thirsk, all in 
the North Riding of the county of York, have issued their sec- 
tions, including their powers, supply, quantity of water, rates, 
special contracts, &c. A service reservoir is to be constructed in 
the township of Boltby, and parish of Filiskirk, ‘ormed by the 
construction of an embankment or dam across the stream called 
Lunshaw Beck. A compensation reservoir has also to be con- 
structed, and the line of pipes is to commence at the service 
reservoir, and terminate in the town of Thirsk, nearly opposite 
the White Mare Inn. A minimum quantity of three hundred 
thousand gallons compensation water will flow throughout twelve 
hours of each day, with the exception of Sunday, for which a 
special provision is to be made. 

Tue large scheme of water supply provided by the Weardale 
and Shildon Waterworks Company is now practically complete, 
and thus there is an efficient supply of water for a large propor- 
tion of the mining district of South Durham provided. The dis- 
trict extends from Tudhoe and Crook to Shildon, and includes 
colliery villages which have assumed the dimensions of towns, 
which were destitute of any means of water supply, until in 1866 
the Weardale Company was formed on a small scale. Since that 
date, as the wants of the district continued to giow, the capital 
was increased, the small service reservoirs replaced by two on a 
large scale—the practical completion of the last of which is now 
effected. The Waskerley reservoir—the first completed—has a 
storage capacity of 450,000,000 gallons, and that at Tunstall is of 
nearly equal capacity, whilst half a dozen service reservoirs, and a 
full scheme of main and distributing pipes give means of supply 
far more than adequate to the needs of the large district. From 
the highest reservoir at Tunstall a 24in. main conveys water to 
the Beechburn service reservoir, its length being nine and a-half 
miles. In addition to this there are mains from Mount Pleasant 
to Langley Bridge, nearly seven miles long; and others connect- 
ing the two large reservoirs at Tunstall and Waskerley, the ser- 
vice reservoirs at Tow Law, Ferry Hill, Stockley Fell, North 
Beechburn, Mount Pleasant, and other centres of the district. 
The engineer-in-chief has been Mr. Hawksley. The late Mr. 
William Bouch, of Shildon, was one of the chief developers of 
the undertaking, and acted as resident engineer, his successor 
being Mr. Askwith. The share capital of the company is 
£400,000; and, inclusive of the exercised loan and mortgage 
powers, the amount paid up is £473,196 at the end of 1878. The 
chief expenditure has been in construction, the reservoirs, mains, 
&c., having cost £397,354; on land and compensation £15,589 
have been spent; and on plant £5094. The revenue accruing 
from water supply is large, even although the works have not 
attained completion early enough to make all the expended 
capital remunerative, the revenue for the last half of last year 
being £7573. The chief reservoirs are of the most massive con- 
struction, situated on the high moorlands to the north-west of 
Bishop-Auckland, supplied from an extensive gathering ground, 
and distributed with ample pressure by gravitation. The com- 
pany is projecting for the ensuing session of Parliament a bill to 
enable it to carry out a_ mutual agreement for the acquisition of 
the small works of the Durham Water Company, and the supply 
of the area over which the latter has powers. 
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COMPOUND ENGINES OF THE SS. LORD OF THE ISLES.—DETAILS. 


MR. ADAM MILLER, LONDON, ENGINEER. 
(For description see page 9.) 
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THE PARIS EXHIBITION—100-HORSE 
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THE engine of which we give illustrations above, was 
exhibited in the French machinery hall, in Class 54, driving 
oy of the transmission; its nominal power is 100-horses, 

ut it developes an indicated horse power of 350-horses. 
The engine is surmounted by a platform and gallery in cast 
iron surrounding the beam, which are cenaten by ten cast 
iron columns, four of which in the centre carry the frame, to 
which the entablature is fixed, on which the plummer-blocks 
of the beam are mounted. The beam, which is 24ft. 7in. 
long, weighs about 10 tons. The diameter of the fly-wheel is 
23ft., the form of the rim rectanglular, and the weight about 
15 tons. The shaft on which it is keyed, as well as the crank, | 
which is nearly 3ft. Jin. in length, are made of wrought iron. 
The connecting rod, which is worthy of notice for its sym- 
metry of form and the rigidity with which it works, is made 
of cast iron. The two cylinders, which work on the Woolf 
system, are steam jacketted, the height of the outside casing 
being about 8ft. Gin., and are lagged with oak and copper 
bands lined with cowhair felt, to prevent condensation. The 
governor is placed between the four columns which support | 
the beam, and transmits its movement to the patent valve | 
gear, acting directly on the slide orexpansion valveof the small | 
cylinder without the use of a throttle valve. The mechanism | 
of the expansion gear is shown in the detail engraving, where A | 
is a cylinder in brass; B, an orifice between the cylinder and 
its jacket; C, pipe communicating between the jacket and 
condenser ; D, pipe conducting to the hot-well ; E, piston of 
the cylinder A without packing; E’, rectangular orifices, four | 
in number, equal and symmetrical, placed opposite the ports | 
of a circular valve, carried by arod passing through the piston 
rod ; H is a guide attached to the cross-bar K, allowing a 
vertical motion to the socket I, which is pierced by two helical 
grooves, and fixed to the rod of the circular valve by 
a pin or cotter; F isa rod which supports the socket I, and 
is articulated with the lever of the coupling on the 
governor. A collar or ring of bronze is fixed to the tappet 
cam M, M isa grooved cam actuating the expansion valve, 
cottered on the spindle N; N, is a vertical spindle carryin 
the grooved cam, and receiving its motion from the tooth 
gear mounted on the horizontal shaft working the steam and 
exhaust valves ; O is a tappet pressing on the cam and put in 
motion by the variable projection of the boss ; P is a lever 
articulated at p, carrying the stop or tappet O and transmit- 
ting motion to the expansion valve through the rod Q; R is 
the rod of the counterweight for the back motion of the valve; 
S is a cast iron column for supporting the valve gear. The 
pipe c, which leads to the condenser, is fitted with a cock. T 
1s an expansion valve; U is the valve of the small steam 
b pared V is the steam chest of the small steam cylinder ; 

is the starting valve of the engine; Y is the steam pipe. 
The steam is admitted through the jacketting into the valve 
chest by means of the starting valve. The expansion valve, 
of a circular form, is kept in contact with the interior surface 
of the valve chest by the pressure of the steam. The motion 
is governed by the rod attached to the lever P, which keeps 
the stop O in contact with the embossed cam, which in 
moving causes the lever P to describe the arc of a circle, 
varying in length according to the development of the boss in 
contact with the stop. The cam is driven by toothed 
ear on the spindle which governs the valves, and the recti- 
inear movement of the cam, ascending or descending, is 
determined by the movement of the piston E which is con- 
nected with it by the ring L, the vertical connecting rods, and 
the cross-bar K, The piston with its rod, cross-bar, connect- 
= ring, and embossed cam, represent a certain weight, 
which tends to lower it when the relative position between 
the embossed cam and the stop or tappet undergoes a change, 
but a certain amount of counter-pressure is met with in the 





ion with the condenser, or at least with the pipe leading to | 
t, On the other hand, owing to the pressure established | 
the piston, av rather to the base of the cylinder | 

oy on with the hot well of the eandenser, | 
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the counter-pressure in the jacket by the constant open- 
ing B, while at the same time it is subjected to the influence 
of the pressure underneath the piston in proportion to the 
size of the openings E', which are variable. A certain 
counter-pressure is therefore established in the top of the 
cylinder, whose value is dependent on the relation between 
the pressure below the piston and that in the jacket, and also 
between the sections of the constant opening B and the 
variable openings E’. 

To produce an equilibrium, it is necessary for the counter- 
pressure above the piston to be equal to the eee below it, 
plus the weight of the moving parts, and this is obtained by 
suitably regulating the sectional area of the orifices E'. When 
the speed of the engine varies, the form of the governor is 
altered, and the motion of its clutch is transmitted through the 
rod F to the socket I, and the latter is raised or lowered 
according to the variation of speed. This vertical motion is 
transformed into a rotary movement of the circular valve of 
the piston by the action of the helical grooves drilled in the 
socket I on the cotter at the base of the rod, and instantly 
effects an alteration of the proportion between the areas of the 
openings E' and B, disturbs the equilibrium, and produces a 
vertical motion of the whole of the movable parts. If the 
speed be accelerated, the governor clutch is raised, the grooved 
socket descends, and the play of the cotter slightly opens the 
orifices E*. The result is that the counter-pressure above the 
piston is decreased, the whole movable parts descend by 
gravity, the embossed cam offers to the stop a section whose 
projections are less pronounced, and the admission of the 
| steam is reduced. Inversely, if the governor is required to 
accelerate the speed of the engine, i.e., if it has sunk a little, 
| the play of the socket I on the cotter slightly closes the 
| orifices E. the counter-pressure becomes greater than the sur- 


| rounding pressure, and the movable parts, acted on by a con- 
| trary influence, are raised. These different motions of the 
| piston and embossed cam are very smooth, being the result of 
| dispositions which allow the suppression of any intermediate 
| parts. The resistance is reduced to the friction of the cotter, 
| which governs the motion of the embossed cam and of the 
| tappet, and the action is so sensitive that any alteration of 
| speed, even if imperceptible, produces an immediate effect on 
| the inlet of the steam. 

| The valve gear of this engine was without doubt the widest 
| departure from the numerous modifications of the Corliss valve 
| in the Exhibition, and for the simplicity of action was alone 
| worth inspection ; but, in addition to this, the engine reflects 
| great credit on its constructors for symmetry of design, high- 
| class workmanship, and excellent performance. The con- 
| denser and air pump are placed at the side of the steam 
| cylinders below the bed plate, and are worked direct from the 


| beam, as well as the ak gat for the boilers. 


— | According to the statements of the exhibitors, the perform- 

















| 


ances of these engines are most satisfactory, and the result of 
| numerous trials give a consumption of 1 kilog. of fuel per 
| horse-power per hour in lifting water, notably at the water- 
| works of Nantes, Roubaix and Courcoing, Augers, Reims, et 
| Cie., or a consumption of 0°900 kilog. about per indicated 
| horse-power. Several engines delivered by them for private 
| industries consume on an average only 0°812 kilog. of coal 
| per hour and per indicated horse-power. 


| 








ENGINEERING APPOINTMENTS, LONDON AND NorTH-WESTERN 
Rartway.—Owing to the death of Mr. William Baker, the late 
| engineer-in-chief of the London and North-Western Railway, 
important changes have taken place in the engineering staff of 
| that railway. r. Francis Stevenson, who has filled the post of 
| assistant engineer for many years, has been appointed engineer- 


| in-chief, and Mr. E. B. Thornhill, the resident engineer in charge 


of the important works in progress in Liverpool, has succeeded 
| My, Stevenson as assistant engineer, Both gentlemen have well 
| gleaeyyed their pramotion, and it must be yer satisfactory 
engineor ng aint at Euston e find that the 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE LAWS OF MOTION. 

Srr,—An error in Mr. Last’s letter of the 20th, though doubt- 
less mere oversight on his part, should, since it touches the root 
of the matter, and, I think, has threaded the whole controversy, 
be noted. Your correspondent in dealing with “‘ X.” has made 
a mistake in not compelling “‘ X.” to properly and strictly define 
the terms used. If such definitions were once obtained from 
**X.,” the inconsistencies of his statements would be immedi- 
ately apparent, unless extraordinary ingenuity were exercised in 
framing the definitions. 

But the error I wish to point out is Mr. Last’s statement that 
the “‘conditions of elastic impact” “are” “‘that the total energy 
as well as the momentum shall remain constant.” Now, in the 
seuse in which Mr. Last has consistently used the word momentum, 
viz., as representing the product of the mass of a particle into 
its absolute velocity, or, in the case of a body or system of bodies, 
as the sum of such products, the statement is incorrect, as in my 
last letter I showed. 

Whether bodies or particles be elastic or inelastic, the momentum 
of a system is only necessarily constant when by the momentum 
of the system is understood the algebraical sum of products of 
the masses of the particles by their resolved velocities—or, 
which is tantamount, the sum of all the masses multiplied into 
the velocity of their common centre of gravity. 

There is no hope of, or necessity for, simplifying the elementary 
calculations other than which, as regards this matter, few of your 
professional readers have not occasion to use. If any of your 
readers really find simplification necessary, I would recommend 
them the use of quaternions. CHERRY. 

Birmingham, January 25th. 





Srr,—I intend this to be my final reply to Mr. Last, as nothing 
whatever can be aaa by a discussion (?) which consists in the 
suggestion of problems by one correspondent, and their solution 
by another. If I explained to Mr. Last why it is that the 
illustrations which he has most recently supplied of the truth 
of his proposition that the quantity of motion in a bbdy—Mvr—is 
not a measure of the energy in that body, have really nothing 
to do with the question, he would immediately shift his ground, 
and supply a new and equally unhappy illustration, without 
a moment’s delay. I cannot play at this game for ever, and I 
fancy your readers must be tired of us both. Besides, Mr. Last 
manifests so much ingenuity in eluding my questions and state- 
ments, that I find it very difficult and very unsatisfactory to deal 
with him. Before taking leave of him, however, I shall, with 
your permission, call his attention to one or two assertions of 
mine which he apparently accepts as correct ; at least, he has not 
attempted to contradict them. 

In my last letter I challenged him to prove that energy and 
motion are not identical. To this challenge he has made no 
reply ; consequently I assume that he concedes this point. I have 
also asserted that matter is incapable of resisting motion—that, 
in a word, it is inert. This also he does not seem to dispute. If, 
now, energy be motion, then it is clear that the quantity of energy 
in a body must be represented by the quantity of motion in it. 
From this conclusion there is no escape. Furthermore, either 
energy is motion oritis not. If it is not, then, perhaps, Mr. Last 
will have the kindness to say what it is. I have done my best to 
show that energy is motion by proof, but it may not be out 
of place to reproduce in somewhat different words one or two of 
these proofs. 

In the first place, we have no known instance in nature of a 
manifestation of energy unaccompanied by the motion of matter. 
If we take light, the most intangible manifestation of energy 
with which we are acquainted, excepting gravitation, we find 
that that form of matter known as the interstellar ether is put 
in motion by the source of light, say the sun, and that without 
ether waves or vibrations we should no more have light than we 
could have sound without air. Secondly, it is well known that 
any mass of matter not in motion is powerless to act in any 
way on another mass; and we also know that the influence which 
@ moving mass can exert on any other mass is measured by the 
quantity of motion in the mass which moves. Now, Mr. Last 
will persist in measuring this quantity by multiplying the mass 
of the body by its velocity. But in point of fact this is only one 
way of defining something which may be defined in other ways 
equally well. Let it be borne in mind that I regard motion as 
the exact equivalent of energy—or, to simplify matters, as energy. 
Then I assert, without fear of contradiction, that the amount of 
energy, or, in other words, the quantity of motion in a body, may 
be represented in three different ways. If we take the velocity 
at which a body is moving at any instant, and multiply it by the 
weight of the body, we have Mr. But is this the only way to 
measure the quantity of motion in a body? I think not, and I 
have several American philosophers on my side, who call Mv 
——_ of velocity, not quantity of motion, which is quite a 

ifferent thing. Again, if 1 measure the quantity of motion in 
a body by the distance which it will traverse against—to use con- 
ventional terms—a constant resistance, I find that the spaces 
—— over will vary as the squares of the distances—M7?—while, 
nally, if I measure the quantity of motion in a body in terms of 
foot-tons, pounds, or other units, I have } Mv. Now, here we 
have three very distinct units of measurement; but no matter 
which we use, the quantity of motion or of energy is really the 
same. Before going further I should like to give my definition 
of what takes place when a body gradually comes to rest from a 
state of motion. In such a case the ren simply gives up the 
motion which it contained to surrounding bodies, or to one body, 
as the case may be. The energy is dissipated just—to use a 
homely illustration—as the corn in the seed-box of a drill is scat- 
tered in the furrow as the machine advances over a field. The 
less the quantity of motion taken away, or absorbed by, or im- 
arted to, other bodies in a given period tle longer will the initial 
ody continue to move. Resistance has no existence. Whena 
body is said to offer great resistance this implies that it has such 
large absorbing powers that it takes all the motion out of a moving 
body with great quickness. Armour plates in their behaviour to 
projectiles supply a different class of conditions, and the motion 
of the shot is not communicated directly to the whole mass of 
the target, but is converted into heat—a well-recognised mode of 
motion. But it is not my intention to do more than indicate the 
nature of the views I hold, without going into an elaborate 
numerical statement. To return then to Mv. This was 
originally intended, I take it, to mean no more than that if two 
masses are in motion at the same velocity, one of which masses 
is larger than the other, the larger mass will contain just as 
much more motion than the smaller, as its mass is greater. 

If I understand Mr. Last aright, he holds that the quantity of 
motion in a body is not a measure of its energy, and that this 
quantity is to be measured solely by Mr. The only attempts 
which he has made to prove this proposition are, as I have 
tried to show, futile. But his line of reasoning is further- 
more weakened by the fact that it is purely destructive. 
Even if he succeeded in demolishing my theory—if it can 
be called a theory—he supplies nothing in its place, and he 
would leave the world in total ignorance of what energy is. 
If Mr. Last confined his statements to the assertion that quan- 
tity of motion as defined by Mvis not a measure of energy, then 
we could have some common ground of action; and I would say, 
as George Stephenson said of the cow on the railway, so much 
the worse for Mv. But, as I have said, your correspondent is 
far more general in his deductions than this, and his line of 
argument would be the same if Mv were blotted out of existence. 
Under these circumstances, it will be seen that nothing can be 
gained by a continuance of the controversy, so far as I am 





tif Mr. Last does 


concerned; at the same time, I shall feel re; 
efinite statement of 


not supply—even at the eleventh hour—a 
his ideas concerning the nature of energy. 

Your correspondent has had one basis of attack of which he 
has never availed himself. He has never asked me to define why 
it is that motion or energy is transferred from one body to 
another. In conventional language, we assert that one body forces 
another body to move, and we speak of the “forces of nature ;” 
but the moment we come to attempt to attach a definite 
idea to this word force, it will be found to elude our grasp; 
and thus it is that so eminent an authority as Professor Tait has 
denounced the use of the word in certain senses, as, for example, 
“centrifugal force,” in no measured terms. ‘The mental con- 
ception of the word is, no doubt, derived from the sensation 
which we experience when we push against something which 
resists. But it seems clear to me, at all events, that what is pro- 

rly called a force, or amanifestation of force, is neither more nor 
ess than a manifestation of the transfer of motion from one body 
to another. If, now, Mr. Last had asked me to say why this 
transfer should take place under certain conditions which will, 
no doubt, suggest themselves to his fertile brain, I should have 
been compelled to reply that I could not answer him within any 
reasonable limits of space. He might have asked, for example, 
whence comes the motion which is rendered available when a 
lump of coal is burned? I mention the matter now, inasmuch as 
it is possible that either Mr. Last, or some other of your corre- 
spondents, will suggest that motion cannot be the sole form of 
energy, because the transference of energy from one body to 
another must be the result of the operation of some external 
force, and that this force is itself a form of energy. I can only 
say now that I dispute this conclusion altogether, and assert that 
the only cause of motion is motion; and that we can no more 
have motion caused in any other way than we can have motion 
at all without matter. 

You will see, Sir, that I have traversed ground in this letter 
that I have already gone over. have done so because I intend 
this letter to be the last I shall write on the subject for some 
time to come, and I wish to place my notions as plainly as 
possible before the world. It will be seen that they interfere in 
no way with accepted rules and formule; that they are in no 
wise destructive, but rather the reverse. In all ages since the 
laws of motion have been discussed men have fought over 
them. If any one wants to know how bitterly, let him read 
the history of the quarrel over the relative merits of Mv and 
M* as detailed in Mr. Robert Mansel’s recent and able presi- 
dential address to the Institution of Engineers and Shipbuilders 
in Scotland. It is not remarkable that the correspondence pages 
of THE ENGINEER should have been converted into a skirmishing 
ground by more puny combatants than the mathematical giants 
of whom Mr. Mansel speaks. 

And now, lest Mr. Last should think that I have dismissed his 
letter with scant courtesy, I will ask you for a little more space 
to reply to two or three of the statements made in it. 

First, as regards his reductio ad absurdum. Of course, I have 
admitted that he can transfer energy from one fly-wheeel to 
another with an elastic cord ; but the transfer will not take place 
as he supposed it migat take place with a rigid belt. As 
to the statement that the laws of impact could not operate in 
the case I have stated, because the resistance could not equal the 
force of the blow, it may suffice to quote Newton’s third law :— 
“To every action there is always an equal and contrary reaction, 
or the mutual actions of any two bodies are always equal and 
oppositely directed.” The italics are mine. Unless Mr. Last 
can prove that the two cams sketched in my last letter are not 
“bodies,” om that {Newton did not know what he was writing 
about, or that the cams are not part and parcel of the wheels, he 
must confess that his fly-wheels present, as I have said, either a 
case of disguised impact with a belt, or of manifest impact with 
cams. If he wishes for a pretty problem he may calculate 
the time which a fiy-wheel revolving at a given speed will 
take to impart half its energy to a wheel, at rest to begin 
with, by means of a perfectly elastic cord; and the time which 
the driven wheel will take to acquire half the energy of the 
driving wheel. I can supply him with a simpler example than 
that of a rising and two Ping weights. If we suppose a weight 
of one ton to be lifted by means of a chain to a height of 64ft. in 
sixty-four seconds, then its momentum at any moment is repre- 
sented by 1. If, now, we suffer it to fall to the ground, we shall 
find that its momentum in the last inch is nearly 64. But the 
energy expended in raising it is precisely the same as that which 
it can give out. Here we have apparently similar energies, while 
the momentum varies as 64 to 1. We can have no simpler 
proofs than this that Mv may be so used that it will 
not denote the quantity of motion in a body. Yet 
even Mr. Last will probably admit that this illustration 
would not serve his purpose. Again, let a weight of one ton 
be projected into the air with a velocity of 64ft. per second. Its 
momentum on leaving the ground will be 64, and its energy— 
4 Mv*—will be 64 foot-tons. When it has risen 64ft. its momentum 
will have become nothing. But its energy is, according to text- 
books, still 64 foot-tons. Here we have an example of energy 
without any momentum whatever. If we ask what has become 
of the energy stored in the weight when it left the earth, we 
are told that it has all been dissipated in overcoming the 
resistance of gravitation. We are also told, however, 
that it has not been dissipated, but is stored up, or if 
dissipated is replaced, in the form of potential or kinetic 
energy, or energy of position, the truth being that there is no 
energy whatever in the mass while at rest. It will be seen, 
unless I have written in vain, that I by no means doggedly assert 
that energy is to be measured by Mr, but I do assert that in a 
multiplicity of cases it can be so measured, and that if it is pos- 
sible “ any case to state it as Mv or Mv? indifferently, then the 
conditions of measurement cannot be the same for both. 

f Mr. Last will think again about the water tank which he 
has now combined with his fly-wheels, he will see that its presence 
affects the question not at all. Do what he may he cannot escape 
the fact that the driven wheel cannot receive less or more energy 
than the driving wheel imparted, and that this energy is measured 
by the quantity of motion received and lost. How that quantity 
is to - measured is quite another point, on which I have said 
enough. 

London, January 27th. x. 


SCREW PROPULSION. 

Sir,—Permit me to ask your correspondent ‘‘C.,” whose letter 
on this subject appeared in THE ENGINEER of January 10, where 
the record of experiments, detailed in Table No. 1, can be seen ; 
whether or not these experiments were carried out in smooth 
water, without tide, current, or breeze. From some irregu- 
larities observable, as in experiments 7 and 23, and 5 and 22, I 
suppose they were not so. e conclusions which he draws from 
analysis of that table are also fully borne out by the experiments 
of Mr. B. F. Isherwood, chief engineer of the United States Navy, 
so far as regards conclusions Ro. land 2, That the water in 
which any screw revolves when the ship is under way is not ina 
state of rest, but has a variable relative velocity in relation to 
the ship and screw in direction of its axis, is shown by the 
singular experiments of Mr. Isherwood with a steam launch 
fitted with screws of various songs, as given in his report to the 
Secretary of the United States Navy for the year 1874. 

On examining these ears ee screw blades being fixed 
in different positions, it appears that a two-bladed screw, 1lin. 
long, fixed horizontally—and the launch towed at seven geo- 
graphical miles per hour—offered a resistance of 440 lb., and a 
screw half that length, a resistance of 2201b.; but a similar screw 
with four blades, each 5}in. long, owns, same total area as that 
llin. long, but fixed at an angle of 45 deg, and therefore not 
extending so far beyond the centre of the wake, offered only a 
resistance of 337 lb., and in the case of a similar screw 3tin, long 





revolving freely by the pressure of water on its forward face, it 
is remarked ‘‘the rotary speed fell off greatly as the blades came 
into the vertical position Behind the stern post of the vessel, at 
which point there was a decided hesititation in passing,” which 
I am of opinion was not due to the stern post, but to the relative 
current being there nearly ni/—plus or minus, It is evident 
from the results of experiments with ships fixed to wharf, that 
when free and mld the screws work in water having a con- 
siderable relative velocity. In the case of three careful experi- 
ments of Mr. Isherwood with ships fixed to wharf, he found in 
one instance the resistance of the screw 71°85 per cent, more than 
when free at same number of revolutions ; in another, it was 100 
per cent. more ; and in a third, 189°84 per cent. more. 

Taking one of these instances, that of the Minnesota, the net 
power expended through the screw, exclusive of friction of 
machinery, load, and cohesion, was at 48°3 revolutions = 741°53- 
horse power in smooth water and no current. But in still water- 
ship fixed to wharf, it was double, or 1483°06-horse power. Now, 
since the resistance in a current, having a relative velocity = v 

v bas. = 
Px R$ ee 
being the pitch and R the number of revolutions per minute—we 

: mete 0 az KQ 6 = { _ 741538. . p 
have 1483 06) 1 PxRk 741°53 .*. 2 1 1493-06 $ * 
74153 


jase} x 23 x 48:3 = BSS45ft. per 


minute. The speed of the ship was 8°95 knots per hour, or 
907°828 per minute, so that the relative mean vebocly of the 
current was about 61 per cent. of the ship’s speed. 

In the case of H.M.S. Iris the relative velocity of the current 
in which the screws were, was a much greater proportion of the 
ship’s speed, in consequence both of the fineness of her lines, and 
of the twin screws necessitating their position further out of this 
water than in the case of a single screw. For, approximately, 
the indicated horse-power in the first trial with screws 184ft. 
diameter and 18ft. pitch, is stated = 768°29-horse power at 43 


feet per minute, is to that in still water as { 1— 


x R=in this case { 1— 








revolutions, Then we have :— 

Indicated horse-power = ee 768°29 

Less power to work engines, about 100° 
668°29 

For friction of load, two shafts, 10 percent. about 66°829 

For cohesion, about... ...0 2... 61. se. ss +. 280°000 

For propulsion, about 321461 
668°290 


Now the net resistance in still water of the two four-bladed 
screws at forty-three revolutions — will be about 3000-horse 
power—to show this in detail will occupy too much of your space 
" ae — BF } x i = 691-06 

we have then 7 { 1 3000 18 x 43 = 691°064ft. per 
minute = mean relative velocity of the current in which the 
screws revolved. 

The speed of the ship was eight knots, or 811°46ft. per minute; 
thus the relative mean velocity of current was about 85 per cent. 
of that of the ship. Had this ship been fitted with one of these 
screws on a central axis as usual, instead of twin screws, the mean 
velocity of current or wake in which it worked would have been 
materially less, and the thrust of the one screw probably at 
least as great as of both the twin screws, while the cohesion 
would have been less than one-half, and, I doubt not, the result 
altogether more satisfactory. Except for the special purpose of 
manceuvring a ship, it seems that twin screws should be avoided, 
since they involve a great waste of engine power, unless the 
blades are kept polished, One thing is evident, Mr. Froude has 
designed a ship which offers remarkably little resistance, for 
when the friction and great cohesion of the blades are deducted, 
but little power is expended in propulsion. 

When the screw shafts of the lris have been working some 
time it will be interesting to know whether or not the shaft 
bearings are more worn on the outer side thanthe inner. This 
will probably be found to be the case for the reasons previously 
alluded to, viz., that the relative velocity of wake current varies 
from about ni/—plus or minus—at its centre to that of the ship 
at or near the outer part of the circle of the screw blades. Hence 
they offer a greater resistance and thrust at the inner part of the 
circle of revolution than the outer; if so, this will be another 
objection to twin screws. : THos, GARNETT. 

Lovtiien, January 28th, 





THE CORROSION OF SCREW PROPELLERS, 

Srr,—Having noticed the extremes of propeller blades to be 
more subject to corrosion at their front than anywhere else, I 
have asked several professional gentlemen for an explanation, 
without however receiving a satisfactory answer. 

It appears that the brass sheathing of the shaft, &c., in con- 
nection with the propeller, forms a closed circuit in the sense of 
the “ British Association Experiment ”—see Deschanel’s “‘ Natural 
Philosophy,” by Professor Everett, London, 1873—and that the 
electric currents generated by the metal’s rapid revolutions across 
the field of force of terrestrial magnetism have the tendency to 
escape by the most projecting points, which, in our case, are the 
“pans er blades. Now, the nearest and most powerful conductor 

or electricity is the iron ship immediately in front of the blades, 
and “‘there appears to be no real exception to the rule that 
electricity, in traversing an electrolysable liquid, always produces 
its full equivalent of decomposition.”—Jbid. page 646. 
he ‘‘electrolysable liquid” in this instance is water, which, 
being decomposed into its constituent elements, hydrogen and 
oxygen, will allow some of the latter to combine with the metallic 
surface of the electrode—front of blade—forming oxide, i.¢., cor- 
roding those parts of the blades in question. 

The above may appear to many readers an idle speculation 
without a practical object; because the generation of electric and 
galvanic currents, and their consequent chemical action, cannot be 
prevented ; but a means of escape more eligible to the current 
can be provided by a circumference of thin boiler plates, con- 
necting, or rather encircling, the blades and projecting an inch or 
two towards the ship, the width of the ring to be decided by 
experience. The electricity would escape by means of this con- 
venience, and would corrode it instead of the propeller. It would 
afford at the same time additional protection to the latter from 
fouling by ropes, fishing gear, &c. F. W. 8S. 
Old Dock, hanghai, Dec. Ist. 





INDIAN STATE RAILWAYS, 

Srr,—In your issue of November 22nd, 1878, I notice that in 
your leading article on ‘“‘ Indian Frontier Railways” you have 
made some mistakes as to the position occupied by Mr. Moles- 
woth, consulting engineer to the Government of India for State 
Railways, on the question of gauge for the Indian Statelines. I 
am in a position to state that Mr. Molesworth had no share in 
the discussion on the subject, the matter having been settled 
before his arrival in India, and without his having Bex consulted, 
and after his arrival in India he was not permitted to reopen the 
question. The followin Pre Se oa are quoted from his official 
report on the “ Gauge of State ae in India,” dated Simla, 
June 23rd, 1873, and speak for themselves :— 

Paragraphl.— .... “I remarked that the adoption of the 
narrow gauge for State railways in India was a question that had 
been settled before my arrival in India, and I was informed that 


it was not to be reopened. I also stated my conviction that a 


break of gauge was @ very serious evil, and that it should, if pos- 
sible, be avoided, but that a break of gauge was better than no 








Fes. 7, 1879. 
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railway, and that having adopted the narrow gauge, the more it 
is connected and extended inte one large system the less will its 
evils be felt.” 

Paragraph 45.—‘ Tn conclusion, I may add that as most of the 
State railways are affected by military considerations, and that 
both in a commercial and a military point of view a break of 
gauge is objectionable, Iam, on the whole, of opinion that the 
introduction of the narrow gauge into India—unless under the 
conditions described above in paragraphs 38 and 39—is a mistaken 
policy. The construction of broad gauge railways on the 45 lb. 
principle would have entailed an increase of about 15 per cent. on 
the cost ; and I am of opinion that in consideration of the length 
of railway already constructed, the maintenance of uniform gauge 
in India is worth the additional expenditure.” . 


_ Lam sure you will be glad to have this matter put in its proper 
light, as it is one of some importance with reference to the history 
of railways in India. 

Calcutta, December 27th, 





THE THUNDERER EXPLOSION, 

Sir,—The experiments made on board the Dreadnought, on the 
21st ult., at Portsmouth, lead conclusively to the result that an 
inclination of the axis of a Woolwich rifled heavy gun, of less 
than 8 deg. or 9 deg., is sufficient to cause the projectile to slip 
and gradually to creep forwards and downwards towards the 
lowest point of the gun, é.¢., the muzzle. That this should take 
place by the mere weight of the projectile resolved upon a plane 
whose inclination is so slight as to be under 8 deg. to 10 deg. is a 
result, I must suppose, quite unexpected to nearly all mechani- 
cians and scientific artillerists. It is, therefore, by no means sur- 
prising that the dangerous consequences possibly resulting from 
the shifting away from the charge should not have been foreseen 
by Mr. Rendell when arranging his ingenious system of loading 
turret guns under cover. One circumstance connected with the 
shifting in their position in the chase of guns thus loaded, which 
may powerfully increase the merely statical effect of the weight 
of a shot reposing upon an inclined chase, seems so far as I am 
aware to have escaped all notice hitherto, and as it cannot fail 
considerably to increase the shifting effect due to the mere incli- 
nation ot the chase, or what is the same thing, cause such shifting 
to take place at a still smaller inclination than even 8 deg. or 
9 deg., when the loaded gun is carried in a rolling or pitching 
ship, I beg your permission to point out in a brief and popular 
way how this increased tendency to shift is brought about. 
Everyone knows that if a stone be laid on the palm of the hand, 
which is moved up and down, the stone will by reason of its 
inertia—both of rest and of motion—press more heavily upon the 
hand while moving upwards and carrying the stone along with 
it, than when in its return motion it is followed downwards b 
the stone; in the extreme case, if the hand move downwards 
faster than the stone by falling can follow it, the hand and stone 
will momentarily part company altogether. Now as friction is 
»roportionate to the pressure or weight producing it, this retard- 
ing force to the slipping of a projectile in the inclined chase of a 
gun on board a pitching or a rolling ship must continually vary 
with the position of the gun as tossed up and down through some 
angle due to the impressed forces, and + will be two points in 
each oscillation, viz., at the top and bottom of the vertical arc 
when the friction between projectile and chase will be greatest, 
and least, viz., at the bottom and at the top or highest ascent of 
the are. At the bottom of the arc, the resistance to shifting being 
due to the weight of the shot, plus its inertia dependent upon the 
velocity impressed, while at the top of the arc it is due to the 
difference between these two only. It follows, therefore, that 
there is an instant at each change of movement during 
which the frictional resistance to change of position in the 
chase of the gun does not exist so far as gravity is con- 
cerned, and during this instant, if not opposed by a ring-wad or 
some other extraneous obstacle, the shot may slide forward a 
considerable distance—as far, in fact, as the distance along the 
inclined chase equal to the vertical height, through which the 
shot could fall freely in the vertical in the same time. 

I shall not occupy your space by extending this merely popular 
illustration into any consideration of the several curious and 
interesting dynamic questions which suggest themselves in refer- 
ence to the partial replacement of a shot thus displaced in an 
inclined gun on board a pitching and rolling ship; it is enough 
to say here that the displacements will always exceed the 
replacements. It is scarcely necessary to insist upon the 
importance of an exhaustive examination of all that con- 
cerns this subject, which has suddenly sprung forward 
in consequence of the accident on board the aecdioee. 
One issue will urge itself upon every practical mind, namely, to 
devise some means, simple and certain, by which the position of 
the shot in such a loaded gun can be certainly and instantly 
ascertained, There are strong, stiff, and yet highly elastic and 
flexible canes to be had abundantly in our tropical colonies, from 
which rods could be formed to bend into the chase as readily as a 
yy chain, and by which the position of the shot could he, if 
eft in the gan, always both felt and seen, the cost of these 
canes would be little more than nominal, the probing-rod might 
be fired away, if necessary, without wasting time to withdraw it. 

Feb, 5th. R. M 





PUBLIC BODIES AND COMPETITIVE CONTRACTS, 

Sir,—Your article in last week’s issue, headed, ‘‘ Public Bodies 
and Competitive Contracts” reveals a story of a highly discredit- 
able nature. You say one of the unsuccessful competitors was 
asked to examine and report on the machinery in question, but 
you do not add whether he accepted such office. For the sake of 
the dignity of the profession, it is earnestly to be hoped not. Such 
an opinion, as you say could not be an unbiassed one, would carry 
no weight in a court of law, and would certainly not add to the 
professional reputation of the engineer undertaking the duty. 

Liverpool, January 29th. ScRUTATOR. 





MASTERS AND MEN. 


Srr,—In your note to my letter, headed as above, which you 
did me the honour to publish in your last week’s number, you ask 
for some proof of the accuracy of my statement that when double 
the amount of work was turned out by doubling the speed of 
small lathes the driving power required and the wear of the tools 
would be doubled also. 

In turning my material I take it that the force applied to the 
lathe is expended partly in cutting off a certain portion of that 
material—the power required to do which is ly calculated— 
and partly in overcoming the continual friction. Now since 
doable the work was turned out when the speed was doubled, the 
depth of cut must have remained the same, and double the 
material have been removed ; so that if lathe tools were worn out 
only by doing the cutting work, still the tool, having done double 
the work, must have suffered double the wear. ere is, how- 
ever, another point which, I think, proves that the power re- 
quired and the wear are more than doubled. The example given 
in your article was brass plungers, which would, I believe I may 
assume, be turned dh pe of from 25ft. to 30ft. per minute, 
Now, if this speed were doubled, it would produce heat, and heat 
being, as we know, but another form of power, I hold that the 
power required to produce that heat must be added to the power re- 

uired for cutting off the metal, the heat being actually lost power. 

gain, I am of opinion that if brass be turned at a speed of 50ft. 
to 60ft. per minute, some means must be taken to keep the work 
cool, or the tool will be injured. I do not think that the continual 
friction ought to amount to much in the lathes themselves, as 
they would not be back-geared ; and as I see by = yee given 
for Labour in your article, that to turn out the required number of 


plungers, seven lathes must have been run daily for 300 days, I 





still think that the power required to drive them must be con- 
sidered rather a formidable item. 


January 29th. J.J. TALMAN, 


CABLE TOWING ON CANALS. 

Sir,—In reply to the question of ‘‘ Alpha” on canal towing in 
your issue of the 24th January, about the duration of submerged 
cables used for towing, it may be of interest to some of your 
readers to give a few particulars about the present state of this 
method of inland navigation. 

Cable towing on canals has, as a rule, not proved a success. 
It would involve too much detailed explanation to give the 
reasons of the failures. Generally it was introduced on water- 
courses when the ordinary system of horses scarcely payed, 
owing to the want of business. The cable failed to attract the 
necessary additional trade. The most serious drawback counter- 
acting its advantages was the stoppages at the locks, the tug 
having to wait till the whole train was locked through. At the 
present moment a section of the Erie Canal remains the only one, 
as far as I am aware, where the system is in active operation 
on canals, 

The principal line in Europe on which cable-towing is success- 
fully in operation is that of the Rhine, where from Emmerich to 
Bingen 320 kilos, of wire rope are placed in the bed of the 
river. It was laid successively in the following years :—From 
Emmerich to Ruhrort, 71 kilos., in spring, 1873; Ruhrort to 
Cologne, 91 kilos., autumn, 1873; Cologne to Obercassel, 38 
kilos., summer, 1875; Obercassel to St. Goar, 93 kilos., autumn, 
1875; St. Goar to Bingen, 27 kilos., spring, 1876. The rope 
op re is of charcoal iron wire, and has in the lower sections 
a diameter of 35 millimetres; in the upper sections, where the 
currents are very violent and the river bed rocky, of 42 milli- 
metres. According to the experience of the manager of the tow- 
ing company, the duration varies greatly according to circum- 
stances. Not only the nature of the bed of the river, the fre- 
quency of curves, &c., but especially the treatment to which it is 
exposed by the greater or lesser de; of experience of captains 
and engineers, has a great deal to do with its life. But even in 
the worst places a duration of five years is now considered abso- 
lutely certain. Of the rope laid in 1875 only 6 per cent. had to 
be replaced this winter in certain localities of particular diffi- 
culty, As to canal navigation proper, which, as far asthe wear 
and tear of the rope is concerned, is infinitely more favourable, 
double the duration might be assumed, as soon as engineers and 
boatmen have acquired the necessary experience in handling and 








managing the rope, this having more to do with its preservation 
than all other destructive agencies combined. M. E. 
Leeds Feb. 3rd. 
. THE WEAR OF STEEL RAILS, 


Sir,—Mr. Price Williams is such a recognised authority on all 
matters relating to permanent way, that I am glad to see 
that, in the course of the discussion on his paper lately read at 
the Institution of Mechanical Engineers, he qualifies somewhat 
his estimate of steel rails lasting out nine iron ones. 

I think the life of steel rails, as calculated from Table 13, is 
much over-estima Examining this Table 13, it would appear 
that the wear of the steel is assumed to be even throughout 
in point of tonnage per pin. worn off. After taking the tonnage 
for an average total depth of wear of 0°413in., the author proce 
to calculate the total available wear up tu 0°750in. at the same rate. 
This his own figures would seem on the face of them to confute, 
for the amount of tonnage per jin. of wear proceeds inversely to 
rail’s wear itself, i.c., the more the rail wears the less tonnage will 
it stand per in. worn off. I think it would be essential to show, 
if possible, that the wear is uniform to justify the conclusion of 
the total tonnage to be got out of arail during its life. Next 
there is the nature of the examples given. Three sets of figures 
of heavy tonnage in the early stages of wear against only one 
small tonnage for a rail greatly worn affect the average and make 
it turn out more favourable in proportion. 

Then we have the exceptionally high tonnage of the Taff Vale 
rail taken into account, which of itself alone raises the figure in 
favour of steel from eight to nine iron rails. Why not take an 
exceptionally low tonnage to match this; and give an instance 
where steel has sti very small tonnage per y;in. of wear? 
There are plenty of examples of the sort. 

The practical difference resulting from a remodelling of the 
figures in the above-mentioned ways is obvious, and it is equally 
apparent that by choosing more varied examples of rails the pre- 
tensions of steel would be greatly lowered. It may be said that 
results are given of the wear and tonnage of steel rails on several 
lines with varying conditions of traffic, though, as before pointed 
out, the Taff Vale rail is quite exceptional, and is probably not 
ee by the favourable item in the wear of iron given 
in the Lancashire and Yorkshire tonnage on the level. 

With the exception of this last-mentioned item, I gather that 
all the other data for reckoning the life of iron rails puts them 
under very hard conditions—in fact, if nct at their worst, yet at 
a great disadvantage. This is hardly the case with the steel rails 
where examples are given from other lines than those the most 
heavily worked. The author has noticed the difference Letween 
tonnage, and tonnage as affected by speed, gradients, and so on. 
It would have been well to include in the estimate of the life of 
iron what an iron rail would stand on the Taff Vale with speeds 
of twelve or sixteen miles per hour. It is easy to understand loads 
of 1000 tons rolling smoothly down an easy gradient at twelve 
miles an hour giving a large tonnage per ,;in. wear of the steel 
rail, but what will iron stand under like conditions? Surely more 
than one-ninth part? 

The fact is it has become the fashion to paint iron in black 
colours to throw out brighter spects for steel, but instead of 
ta! we as the life of iron, there are plenty of instances of a 
m — wear under heavy traffic. Even the doctors them- 
selves differ in their views. One of the metropolitan engineers 
thinks 5,000,000 tons per y/;in. of wear the fair average for steel 
rails on that line as jud by a number of examinations. In 
the table we have it set down as 11,000,000. At the introduction 
of steel they were content to value steel as worth three times 
iron; that advanced six times, and now we have it estimated at 
nine times. Mr. Price Williams, in a recent paper, mentioned a 
steel rail as standing 30,000,000 tons per g;in. of wear, and judged 
from that, that as manufacture improved a steel rail might be 
made to last 300,000,000 tons during life. This, according to his 
present tonnage for iron would give one steel rail as equal to 
seventeen iron rails, or a maximum life for stecl of eighty-five 


ears. 

_ I conclude there is nothing gained by over-estimating the value 
of steel as com: with iron. If steel rails can be got to wear 
out, say, from three to six iron rails, that is amply sufficient to 
prove the economy of steel, especially at present prices, and the 
more moderate the estimate the better, as not leading us to 
expect too much from a metal that is still on its trial. 

estminster, Feb. 3. F. G, Friern. 





A PROBLEM IN HOUSE DRAINAGE. 

Srr,—Perhaps some of your numerous readers can help me out 
of a sanitary trouble. I live in a suburban house, detached. It 
was built under my own superintendence, and no pains have 
been s to make it perfect in a sanitary sense. It is, like 
most London houses, sunk about 4ft. below the level of the 
ground, as regards the basement story. One closet, on the prin- 
cipal floor, is carefully trapped, and ventilated with a pipe to the 
level of the roof. The only drain beneath the house is one about 
8ft. long from the scullery sink. ‘This has been laid and puddled 
with great care. The closet in the lower part of the house is 
fitted with a 4in. Dent trap. The sink has a 2in. Dent trap. 
There is absolutely no possibility of gas getting into the 
house from the sewers, save through either of these traps, 
which always contain a Sin, water seal; and yet, with 





all this, the lower portion of the house is, in certain states 
of the weather, plagued with abominable drain smellz, which all 
emanate from the scullery. Ihave tried in vain to find from 
whence they proceed. I have had the district inspector of 
nuisances, who told me that he never saw such perfect arrange- 
ments in any house, and that it really must be fancy that there 
could be a smell. Unfortunately, when he called the nuisance 
was not a I next called in a firm, eminent for their 
sanitary skill in house plumbing. ‘They proposed certain altera- 
tions, which really came to the substitution of patent traps of 
their own for Dent’s, but as I have no reason to think that a 3in. 
water seal is ever broken by back draughts, I declined to make 
the change. The scullery is floored with cement on concrete. A 
month may elapse during which my house is perfectly pure and 
sweet ; then for a week together the kitchen and ceee are 
visited with this intolerable nuisance, which comes and goes in 
the most mysterious way. I have known it render the house 
almost uninhabitable for a single hour, and then disappear com- 
letely. If any correspondent can give me a word of advice, or 
elp me in this matter by a story of his own experience, I shall 
be much indebted to him. The cost of any device for obviating 
the nuisance is a matter of no moment. should add that my 
house stands on the top of a hill, on clay soil. The main sewer in 
the street is 22ft. below the level of the roadway, and my drains 
have a great fall. J.C, 
Norwood, February 3rd. 


HEATING RAILWAY CARRIAGES. 

Srr,—I have read your article on ‘‘ Heating Railway Car- 
riages” with much interest. I see there that you reject the 
system of warming by means of the exhaust steam used directly, 
and declare in favour of hot water pipes. But may not the two 
systems be combined? If, as in the Metropolitan Railway, all 
locomotives were made condensing, and the exhaust steam taken 
straight to the tank of the engine or tender, the water therein 
would be raised and kept at a very high temperature, this hot 
water being made to circulate throughout the train by means of 
pipes laid along the sides of the carriages as you sujgest ; conse- 
quently the caloric which is now wasted on the atmosphere would 
by that arrangement experd its genial influence on the bodies of 
the shivering passengers. Of course the working expenses would 

nil, . Knox. 

Ardmillan, Caversham, Reading, January 27th. 


South Hants Warerworks. — These works, which are to 
supply a large and rapidly-increasing district, comprising Rom- 
sey, Shirley, Freemantle, Millbrook, Totton, Eling, Woolston, 
St. Step tte, Bitterne, Netley, &c., the whole containing 
about 50,000 inhabitants, were opened on Thursday, 30th ult., by 
Lord Henry Scott, M.P., and the Right Hon. W. Cowper Temple, 
M.P., each of these gentlemen simultaneously opening hydrants 
in the market-place, Romsey, from which issued jets of water 
completely overtopping the highest houses, and fully demon- 
strating the excellent pressure under which the company supply 
their district. There were present the chairman of the company, 
Mr. C. Crew, the directors and engineers, and alarge assemblage 
of the neighbouring gentry and public officials, the mayors of 
Romsey and Southampton, and the chairmen, medical officers, 
and members of many of the local boards, and others interested 
in the event. The engineers of the works are Messrs. Russ and 
Minns, of Westminster, and the contractors Messrs. Easton and 
Anderson, of Whitehall-place and Erith. The whole of the 
works have been designed and executed in a most satisfactory 
manner. They were commenced less than twelve months since, 
and the mains laid are about thirty miles in extent. The water, 
of which there seems practically an unlimited supply, is obtained 
from two wells, each 45ft. deep in the chalk, connected by means 
of a heading. They are situated at Michelmarsh, about three 
miles from Romsey. After being softened by Mr. Clark’s 
process, the water is pumped a distance of ten miles into a 
covered reservoir at Bassett, very near to and above the 
level of the reservoir of the Southampton corporation. ‘The great 
volume of pure water demonstrated to be obtainable from the 
chalk at the site of the South Hants Works, renders it highly 
probable that, ere long, its supply will be extended beyond the 
present limits of the company’s district, especially as the ma- 
terials employed in softening exist on the spot, so that the process 
can be carried out at an almost nominal cost. The water is 
reduced from 18 deg. to 4 deg. 25 min. of hardness by Mr. Clark's 

rocess, rendering it one of the softest and purest waters in the 

ingdom. It is, moreover, entirely free from organic impurities. 

THe Lonpon ENGINEERS AND THEIR WaGES.—No definite 
decision has yet been arrived at by the representatives of the 
men, or by the general body of workmen themselves who are 
affected by the proposed reduction in wages in the London 
engineering trade, and which the notices issued state is to come 
into effect on the 17th inst. It is understood, however, that a 
conference of delegates from the various societies and branches of 
the trade interested, viz., the fitters, turners, iron and brass 
founders, smiths, pattern-makers, brass finishers, machinists, mill- 
wrights,and boiler-makers,has been held toconsider the best means 
of resisting or modifying the notice of the employers. The princi- 
palemployers who have issued the circulars are Messrs. Penn, Hum- 
»yhreys and Tennant, Burnett, the Telegraph Works Co., Messrs, 
at alg + Ble 1 Hunter and English (Bow), Simpson (Pimlico, ) 
Gwynne (Hammersmith), and the Thames Iron Company, Limited. 
A mass meeting of about 1200 men, employed in the various 
branches of marine engineering at some of the riverside works, 
where the notice of reduction has been posted, was held on 
Saturday, in the Lecture Hall, High-street, Deptford, to 
consider what steps should be taken with reference to it. 
This meeting was unofficial in character, and was not called by 
any of the societies. The chair was taken by one of Messrs. 
Penn’s workmen, who, in opening the proceedings, explained 
the circumstances that had caused them to meet, and expressed 
a hope that their deliberations might lead to some practical 
results. A discussion followed, and the following resolutions 
were carried :—‘“‘(1) That in the opinion of this meeting the 
employers’ plea for a reduction of wages cannot be justified, as 
the rate of wages in the London district has not been advanced 
within the last twenty-seven years, whilst in the towns enume- 
rated by the employers the wages have since the year 1871 risen 
to a very great extent. (2) That in the opinion of this meeting 
the plea of competition does not affect our employers, seeing that 
in the towns stated in the employers’ circular no marine shops 
exist; the work produced in those towns being stationary and 
locomotive engines and agricultural machines. (3) That this 
meeting is of opinion that the reduction of wages movement of 
the employers in the engineering trade is nothing more nor less 
than a deliberate attempt to further enrich themselves at the 
expense of their workmen, and having arrived at this conclusion 
we are determined to resist it to the utmost of our power.” ‘To 
this last resolution the following amendment was proposed, but 
lost, only two of those present voting for it :—‘‘ That we suggest 
to the employers the necessity of allowing the question to stand 
over for three months, in order to give us an opportunity of 
arguing the question with them.” On the motion of a member 
of the trade from London the following extra resolution was 
unanimously adopted:—‘‘That shop deputations be formed to 
wait upon the employers for the purpose of arguing this question 
out, and that a farther mass meeting be held in this hall at an 
early date to ascertain what progress has been made by the 
deputations.” The general tone of the meeting was unanimous. 
It is stated that some of Mr. Penn’s workmen waited upon that 
gentleman, who, iu reply to the representations made to_him, 
told the men that he had been informed that a reduction of 7} per 
cent. had been carried out all over the country, but if it could be 
shown to him that a less reduction had been the rule in different 
parts he would be quite willing to consider the matter, 
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BERNAY’S PATENT COMPOUND ENGINE. 


(For deseription see page 96.) 
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81, Beekman-street. 








TO OORBRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this mn, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, 

C. J. anpCo. (Enschade).—Apply to the Holley Heating Company, Lockport, 


oie —Jhere is no danger provided the temperature of the steam does 
not exceed 320 deg., or a pressure of about 751d. on the square inch, 

Apprentice.—If/ the problem relates to the transverse strength only of the 
bean at the point of support the formula for Diagram No, 2 with two tons 


distributed load should be Ad and not “ 


your Diagram No, 3. 

J. A. F.—We do not understand your question You cannot produce the 
effect you mention except by creating some change by decomposition or other- 
wise in the body you use. You had better talk the matter over with a 
competent chemist, to whom you can explain your wishes more easily than 
in a note to us, 

D. ano Co.—-The magistrate was right if the case turned on the want of 
distance betweea the man and the engine. The article to which you refer 
was upon the Bill as it then stood. It became altered in this respect before 
it obtained the Royal assent and became an Act, You can buy a copy of 
the Act through any bookseller, 

§. (Queen’s Park, Harrow-rowd).—(l) The link wotion can be used with 
great adeuntage for your purpose. (2) Leather-fuced wheels way be easily 
made to transmit 10 to 20-horse power, provided they are large enough and 
run fast enough, There is no special waker of leather-faced wheels. The 
leather should be put on in rings and compressed between two iron plates, so 
that the end of the grain and not the surface will take the friction. 

R. (Burlington-road).—{1) No. (2) The use of wood cogs will prevent much 
of the noise which iron gearing makes. The driver should be geared with 
wood. (3) Bverything depends on how much noise you and your neighbours 
are willing to put up with. If iron cogs are properly shaped they ought 
not torun noisily. (4) Yes, if the coal is fairly good. The exhaust could 
not be used as you propose save in a condensing engine. (5) The walls are, 
if well built, strong enough to carry your tank, but tue roof certainly is not. 
6) Yes. 

B. th. T.—It is not probable that any one would adopt copper tubes for fire- 
bars unless they were traversed by water. The idea involved in your scheme 
is not new ; neither is it new in the invention we illustrated. In the latter 
case the inveation has been actually put into practice, whereas your scheme 
has not gone beyond a sketch, which makes all the difference. We have 
to record as far as lies in our power what ia being done by engineers, but it 
does not follow that the results of their labours must necessarily give us 
satisfaction, 


—and therefore as given in 





PHOSPHOR TIN. 
(To the Bditor of The Engineer.) 
Sir,—Can any correspondent oblige by giving us the address of the 
makers of the imperial phosphor tin ? R. H. anp Sons. 
Grantham, Jan. 30th. 





MINERAL IVORY. 
(To the Bditor of The Engineer.) 

Siz,—I should be much obliged if any of your readers could give me 
the name of the manufacturers, or could give me full particulars, of the 
mineral ivory, refe' to in the ‘Notes and Memoranda” of your 
impression of the 29th Nov. last, as a substitute for horn and ivory? 

ampton, Jan. 30th, 0. 





REPLIES. 
Re have been sent to J. A. (‘‘Puddling Furnaces with Siemens 
Gas"), to T. (‘‘ Confectionery Pans”), to Cotontat (‘* Matchbox Making 
Machines and Dripping Frames "’). 
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Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied durect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... ..  .. 
i one (including aan ~ogey = sta 38 £1 98. Od. oa 
it occur, an extra of two shillings and sixpence per annum wi 
be made. Tue ENGINEER is registered for transmission abroad, 
Cloth Cases for binding Tur Encinerr Volume, price 2s. 6d. each. 
following Volumes © Eworneer can be had, price 18s. each :-— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tur ro can be made 7 oun 46 volumes. be 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Toe ENGINEER weekly and post-free. Sub- 
py ape bd by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Peper Copies may be had, if preferred at increased 


rates. 

Post-offce Order. —- Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Ca of Geod Hope, Denmark, Bert 
France ), Germany, Gi tar, India, Italy, Japan, Mal 
— etherlands, NewBrunswick, Newfoundland, New South Wales, 
ew 


itzerland, Tasmania, Turke: 
West Indies, China vid South: 
Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and reece, Ionian Islands, Norway, Panama, Ton Russia 
pry me pain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India 
vid Brindisi, £2 5s. 0d. 


ADVERTISEMENTS. 
*4* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line a seven words. When an adver- 


measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accom: oS 
payment, Alternate i inserted practical 


advertisements 
regularity, but regularity cannot be guaranteed in such case, All 
weekly advertisements are taken subject to this condlélaon. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o'cLock on Taurspay EVENING IN ie WEEK, of the 
oa eS Oe, Publisher, Mr. Riche; all 
letters to be addressed to the Editor of Tux Encinerr, 168, Strand, 








MEETINGS NEXT WEEK. 
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Discussion on ‘‘ The Geelong an: dhurst Water Supply. 
Society or TELEGRAPH ENGINEERS.— Wednesday, . 12th, at 8 a 
“ The Working of Long Submarine Cables,” by Mr. Willoughby Smith. 
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of this kind may be cited in favour of steel rails 
containing phosphorus, the broad fact remains that such 
bars are untrustworthy, use they are brittle and 
break under the tread of heavy engines. In spite of all 
the emai which have been made, and all the money 
which has been spent in the endeavour to render Cleveland 
pig suitable for the manufacture of rails, matters remain 
much as they were five or ten years ago; and it would 
seem that the problem must continue to e the chemist 
and the ironmaker alike for years to come. It is not that 
the phosphorus cannot be eliminated, because it can, but 
it cannot be got out at a price. In dealing with this 
difficulty attention has been almost entirely devoted to 
‘mga the pig in the — furnace or its equiva- 
ent, and little has been done—and that little has not met 
with much success—to eliminate phosphorus in the con- 
verter. It is worth considering whether something 
might not be accomplished by attacking the objectionable 
element at the initial end of the process of making steel 
rails, that is to say, during the time the ore is in the blast 
furnace. Proposalshave been made before now for eastern | 
in “physic” with the blast, and it has been suggeste 
that coke might be charged with chemicals, which would 
thus be brought to bear on the metal. The truth is, how- 
ever, that no “ physic” has much influence on phosphorus ; 
and that the only practical way of getting rid of it 
seems to be by washing it out in a cinder bath. This 
implies a reheating and melting of the pig, of course— 
unless Mr. I. L. Bell’s original idea can be carried out—and 
it becomes impossible to run the molten metal direct into 
a Bessemer converter from the blast furnace. Yet it must 
be borne in mind that during the whole time a charge is 
coming down in the blast furnace, the metal is in contact 
with fluid cinder, and that, indeed, it has to directly 
through this cinder as it fills the hearth. Is it possible so 
to modify the construction of a blast furnace hearth, and 
the character of the cinder which is in contact with the 
metal, that direct washing may be effected somewhat on 
Mr. I. L. Bell’s system? If this, could be done, then 
the cost of purification might be brought within reason- 
able limits. The suggestion must be taken for what it 
is worth; but we confess that, assuming Mr. Bell’s process 
to be really satisfactory, we see no reason why, by the 
exercise of some ingenuity, the working of the process 
might not be combined with that of the blast furnace in 
in a way not heretofore attempted. The enormous 
advantages which would accrue to Cleveland, could this 
scheme, or any other for effecting the same purpose, be 
carried into successful operation, would suffice to justify a 
considerable expenditure on what may at first sight appear 
almost chimerical. The latest proposal for the elimination 
of ey ca seems to bethat of Mr. Downing, of the Red- 
heugh Steel Works, whose process is thus described : Into 
a suitable furnace, well lined, one ton of pig iron, 25 |b. 
to 651b. of scoria, and 1001b. of good scrap iron are 
put, and when these are melted the furnace is run at 
a heat at which cast steel melts. This is continued for 
thirty or forty minutes, when it is claimed that it will be 
found the scoria has taken up such impurities as have 
not been volatilised, and this will be found floating on the 
surface, and must tapped off; 25lb. to 26lb. of 
hematite is then added, and the whole lightly stirred. 
Three ounces of black oxide of manganese is then intro- 
duced, and this is immediately followed by 3b. to 3 lb. 
of chloride of ammonium. The furnace is run again for 
about thirty minutes, when 100]b. of speigeleisen is 
introduced, and the whole lightly stirred. Care must be 
taken not to puddle or boil the contents of the furnace, 
which when at a great heat are run off into ingots. It is 
claimed that in this way the whole of the phosphorus is 
removed. It is not easy to see what is new in this pro- 
cess; and the conclusions of the inventor are clearly 
oP sed to those of Mr. I. Lothian Bell, who states that 
although phosphorus finds its —_ to cinder at low 
pee, it returns to the iron when the temperature 
is high. 

Assuming that Cleveland rails cannot be made which 
shall be free from phosphorus, we may next ask, Is it not 
possible to use phosphatic steel as a material for rails 
with veer safety? We do not answer this question in 
the affirmative, simply because there is not enough expe- 
rience available to enable us to speak positively. If such 
rails are ever made they will differ in certain respects 
from those made of better steels. Hitherto rails of all 
kinds have been made on pretty much the same general 
principles ; in other words, whether the material of 
which they are composed be tough or brittle, we see the 
same cross sections adopted. Considerations which have 
nothing to do with the quality of the metal of 


| which they are made invariably determine the section 


of the rail. Has anyone ever really ascertained the 
influence exerted by form and mode of laying on a 
phosphatic rail? If anything has been done in this way 
it must have been very little. No engineer in his senses 
would give the same proportions to two girders, one of 
cast and the other of wrought iron. But such considera- 
tions as would weigh with an engineer designing girders 
are not allowed to influence the cross section of a rail in 
any way; and so we find that whether tough or brittle, 
the head, the foot and the web of the bar bear the same 
proportions to each other. Surely it might be worth 
while to make a few tons of rails of very various sections 
and get them tried on out-of-the-way spots on the North- 
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STEEL FOR RAILS. 

Ir it were possible to produce a sound and trustworthy 
rail from iron containing phosphorus, one district of 
Great Britain at all events would have much cause to 
pe grateful, Tho presence of phosphorus—other things 
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tern Railway. Some of the sections would, no doubt, 
be very unlike anything now in use, but this need not 
stand in the way of their adoption. Again, the introduc- 
tion of a more elastic way of carrying the rails than that 
now adopted might tend to lessen those shocks and jars 
which are the worst foes against which the maker of 
phosphatic railway bars has to contend, Itmay be urged 
jn reply to our arguments that the rails could not be got 
whioh they ooula by past, However invontatis, sould an 
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The subject of test is now attracting a good deal of 
attention in the United States, where very large numbers 
of modern rails have failed to pass the inspectors. The 
fact has been cited as a proof that the American rail is 
deteriorating in quality ; against which it is argued that 
nothin; can be further from the truth, and that the Ameri- 
can rail is as good as ever it was for its intended purpose, 
but that tests to which it is submitted are not suitable 
to a material which, it is admitted, is not like that for 
which the tests were originally intended. Mr. A. Earn- 
shaw, of eae recently commenting on_ this 
assumed falling off in the quality of rails, says—‘ Phos- 
a has by general consent been given as the cause 
ut I do not know that it has been shown, or ever wil! 
be shown, that a rail with, say, 0°15 per cent. of phos- 
phorus will not wear as well as one with 0°075 per cent., 
as pr. it is well made, and contains its due proportion 
of carbon and manganese. The tests made by the railroad 
companies should be physical tests, such as might be 
made by Thurston’s machine, and the chemical tests 
should be made by the steel manufacturer.” Mr. Earn- 
shaw adds that “it is obviously no business of the 
railroads what per cent. of phosphorus a rail may contain 
provided it fulfils the requirements of the physical tests, 
and gives satisfaction in the track ; and the steel-maker 
must be allowed to work out for himself the commercial 
as well as the chemical problem of how to make cheap 
rails that will wear most satisfactorily.” We fancy that 
English makers will see some force in these comments. 
Instances crop up now and then which powerfully 
illustrate the wonderful durability of well-made rails— 
that is to say, rails of which not only was the material 
admirable, but the mode of manufacture super- 
latively good. A case in point is supplied by an accident 
which recently occurred on the tan and Wisbeach 
branch of the Great Eastern Railway. As the 1.55 up 
train from Lynn to March was proceeding on its journey, 
the third and fourth coaches from the engine left the rails 
about 280 yards on the up side of Middle Drove station. 
Very little injury was done. On examination, it was 
found that a 15ft. length of rail was broken into no 
fewer than seven pieces. It was the fracture of the rail 
that threw the carriages off the line. It may be said that 
such a case as this affords anything but evidence of good 
—_ in the rails ; but what are the facts? We learn 
rom the report of Colonel Hutchinson that in the imme- 
diate locality of this accident the line, which is single, is 
perfectly straight and practically level. The permanent 
way consisted at the time of the accident of double- 
headed LP iron rails in 15ft. lengths, which weighed 
originally 65 lb. to the yard, and were laid about tharty- 
three years ago. They have since been turned several 
times. They were originally fixed in joint chairs, but 
in 1868 were fished at the joints. The chairs were of 
cast iron, weighing 23]b., and the sleepers—some half 
round, and others rectangular—measured 9ft. by 9in. by 
5in., there being five sleepers to each rail length. The 
line was being relaid with new steel rails at the time of 
the accident, and the relaying operations had then 
extended nearly to the spot where the accident took 
place. Since the accident, the whole of the railson this part 
of the line have been replaced by new steel ones. 
Is it certain that they will last thirty-three years and 
bear turning several times? We quite agree—and so no 
doubt will our readers—with Col. Hutchinson, that the 
cause of fracture of the rail is not far too seek. “ It was 
laid thirty-three years since, and then weighed only 65 lb. 
to the yard. Since this time it had been turned several 
times, and must have lost a great portion of its original 
elasticity, though, strange to say, its weight, judging 
from the two existing pieces, had been reduced only about 
3$1b. per yard. It was evidently no longer fitted to bear 
the weight of the heavy engines that are now running 
on the line.” We may add that there are still thirteen 
or fourteen miles of rails of the same age and weight in 
the eight miles of double line between March and Wis- 
beach, unless they have been removed within the last 
few days. 


INDICATOR DIAGRAMS. 


Youne engineers are usually taught that when an 
indicator diagram has a sharp admission corner, the 
vertical steam line being truly at right angles to the 
vacuum line, the point of cut off clearly defined, and the 
expansion curve a close approximation to a hyperbola, 
the action of the valve gear leaves nothing to be desired, 
and that the steam is being used to the utmost advantage. 
There is reason to conclude, however, that such teaching 
is founded on a complete misapprehension of the prac- 
tical conditions under which steam performs its work, 
and that, in a word, what is known asa “ perfect diagram” 
may prove to those who can comprehend all the circum- 
stances of the case that the steam is not being employed 
to the best advantage. We fear that not a few of our 
readers will consider such a statement as this heterodox 
to the last degree. Some minds find when old faiths are 
overset, consolation in the knowledge that eminent 
authorities hold the opinions which they hesitate to 
adopt; and we can afford this crumb of com- 
fort to those who need it. at is to say, we can 
assure them that the statements to which they 
may take exception, really only represent the views 
held by some of the most able mechanical engi- 
neers of the day. We hope to show before we have done 
that these gentlemen have excellent grounds for the faith 
that is in them. So imbued have To. engineers with 
the belief that sharp corners and straight lines are essen- 
tial in a diagram, that they have expended enormous 
amounts of time, talent, and money in designing valve 
gear which shall give the rapid exhaust, sudden admis. 
sion, and instantaneoys cut-off, with which alone can 
what is known as q “perfect " be abtained, The 
well-known Corlisa valve gear in all its varieties bas for 
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work with the same object. It seems a hard thing to 
say that all this ingenuity has been wasted, and that for 
every practical purpose much better results could be got 
with much simpler contrivances. Yet such is the fact, 
and that it is the fact admits of being proved very easily. 

The theory of the perfect diagram is that a measured 
quantity of steam shall be admitted to a cylinder as 
quickly as possible, so that there may be no wire-drawing; 
that when it has been admitted it shall be isolated from 
the boiler as quickly as possible, and left to expand as 
the piston pursues its course, without the admission of 
any fresh steam. It is assumed that, if the steam is 
wire-drawn, part of its energy will be wasted. We have 
searched with some diligence for the origin of this idea, 
and have failed to find it. The first numerical statement 
on the subject which we can call to mind is to be found 
in an elementary treatise on “ Marine Engines and Steam 
Vessels,” published by Weale, in 1852, and written by the 
late Mr. Robert Murray. At page 92 will be found the 
following passage :—“ An experiment made to determine 
the difference of effect between expanding the steam in 
the cylinder by a proper system of expansion, and merely 
shutting it off by the throttle valve when it is wished to 
work the engines to a low power, gave the following 
result :—An engine of the nominal power of 400 horses 
was selected, and was first worked on the lowest grade 
of expansion, the steam in the boiler having its full 

ressure of 8lb. Under these circumstances it was 

ound that 10°87 cubic feet of steam, of atmospheric 
pressure, were consumed per horse-power per minute. 
The expansion valves were then thrown out of gear, and 
the engine reduced by the throttle valve to exactly 
the same number of revolutions. It was now found 
that, although the gross horse-power, as shown by the 
indicator, was almost identical in both cases, in the latter 
case the power exerted was obtained at an expenditure 
of 14°72 cubic feet per minute at atmospheric pressure, in 
lace of 10°87 as formerly—3°85 cubic feet per indicated 
orse-power per minute being thus saved by the principle 
of expansion.” Scattered up and down in various old 
treatises on the steam engine will be found less precise 
statements to the same effect. It will be seen, however, 
that the experiment cited by Mr. Murray refers solely to 
the use of steam with and without expansion. Under 
the circumstances it wasnot remarkable that expansion had 
the advantage on its side. But it by no means follows that 
the wire-drawing into the cylinder of a small quantity of 
steam to be afterwards expanded would be productive of 
any practical loss of es effect. This truth seems to 
have been invariably overlooked: Let us suppose that 
we have two engines each expanding steam five times, but 
one, A, working with a boiler pressure of 50 lb., and 
the other, B, with a boiler pressure of 60 lb. The 
terminal pressure in one case will be 10 lb., and in 
the other 12 lb. The comparative economical value 
of the two engines would depend on the difference 
between the temperatures at which they receive and 
reject the steam. This is Carnot’s principle, which 
may be thus stated :—The amount of work done by a 
reversible heat engine depends only on the constant tem- 
peratures at which heat is received and rejected by it, 
and is independent of the agent used, which may be 
steam, air, or any gas. Now the temperatures at Thich 
A receives and rejects its steam are respectively 281 deg. 
and 193°3 deg., the difference being 87°77 deg. In the case 
of B, the temperatures are respectively 292°7 deg. and 
202 deg.; the difference is 90°7 deg. Throttling the steam 
of 60 lb. pressure down to 50 Ib. pressure would therefore 
produce no worse result than to reduce the economy of 
the engine in the ratio of 877 deg. to 90 deg. But 
even this deficiency would not be manifested, because 
wire-drawing steam alone does not take work out of 
it, and the steam might be regarded without much 
error as being “received” by the engine the moment 
it left the boiler. We may waive this point, how- 
ever, and then it will be seen that, even at the 
worst, the loss of fuel which is entailed by a mode- 
rate amount of wire-drawing will be exceeding small 
—so small, indeed, that it may be said to have no 
existence at all. From which it follows that the engineer 
may give himself little concern although the steam line 
at the beginning of a diagram instead of being truly 
horizontal, drops a little as the piston advances on its 
stroke. As regards the expansion curve little need be 
said. It can only be a true hyperbola by accident, for 
saturated steam never really follows Mariott’s law in 
expanding in an engine, condensation and re-evaporation 
invariably taking place to some extent even in jacketted 
cylinders. 

When we come to deal with the action of the exhaust 
valve we have less reason than ever to be satisfied with 
the perfect diagram. Such a diagram can only be 
obtained when the exhaust port is kept open to the last 
moment ; when, indeed, its closing and the opening of 
the steam valve are almost simultaneous. Under such cir- 
cumstances no compression takes place in the cylinder, 
and in rotative engines it is perhaps impossible to find a 
much worse defect. The evils of want of compression 
are twofold. In the first place, when it is absent it is 
almost certain that the engine will knock, because the 
crank has to drag the piston away from the end of the 
cylinder at the beginning of every stroke. Those who 
wish to go more deeply into this matter will find all they 
want in Mr. Rigg’s admirable treatise on the steam 
engine, or they may consult our own impression, for 
March 15th, 1878. In the second place, compression is 
a direct help to economy, and a very important help too. 

When steam first enters a cylinder it finds the cylinder 
lid and the piston face cooled down nearly to the temper- 
ature of the condenser. The first duty imposed on the 
steam is to raise the temperature of these metal surfaces 
to that of itself. In doing this much of it is condensed. 
This condensation is the great source of loss of fuel in 
steam engines. It is to provide against it that cylinders 
and their covers and pistons are jacketted. But no 
expedient has yet been devised, save superheat- 
ing, which will entirely prevent condensation from 


taking place. The more it can be reduced the 
better; compression helps to reduce it, and is there- 
fore a direct aid to economy of fuel. When the exhaust 
port closes early in the stroke, the steam imprisoned in 
the cylinder is compressed and its temperature is raised, 
and with it that of the cylinder with its covers and the 
piston: The result is that the entering steam is not 
condensed. Almost the whole of the work expended in 
compressing the steam is given up again by the steam so 
compressed during the return stroke of the piston in a 
way which we need not stop to explain. Rankine has 
shown that theoretically the best result is obtained when 
the pressure due to compression is equal to that of the 
steam in the valve chest. But for high speed engines 
we may go beyond this with advantage, and run up the 
compression pressure to 10 lb. or 15 lb. above that in the 
valve chest with positive advantage and the elimina- 
tion of knock. In ordinary engines, however, this will 
not be necessary. The effect of compression is to cause a 
falling off in the whole power of an engine. This is shown 
by the reduced area of the indicator diagram taken from 
an engine working with compression, as compared with 
one taken when the same engine works without com- 
ression. But this is not an evil. It entails the necessity 
or a somewhat larger engine than would otherwise suffice; 
but the saving to be effected in wear and tear and in 
fuel will soon pay the difference in the cost of the two 
engines. 
We cannot leave this subject without pointing out that 
a large amount of clearance in a steam cylinder is by no 
means necessarily a defect when the valve gear is so 
arranged that the exhaust port closes early in the stroke. 
‘The effect of clearance is simply to raise the curve of 
expansion ; in other words, its presence augments the 
power of the engine. But much clearance, combined 
with a valve gear giving a perfect diagram, is a source of 
waste of power, although the waste is not so great as 
might be believed. In practice, the greatest amount 
of compression combined with high ratios of expansion 
and considerable clearance is to be found in locomotives, 
and there can be no doubt that the remarkable economy 
of locomotives is due in a large measure to the 
enormous amount of compression which takes place at 
the end of each stroke. In no engines is wire-drawing 
more apparent, but it does not affect their consumption 
of fuel. As regards the influence of clearance in such 
engines, we may cite an experiment made in the United 
States with much care by Mtr. Martin, who rivetted iron 
plates to the cylinder covers of a locomotive, thus reducing 
the clearance to an eighth of an inch. The results as 
iven in his own words are :—“ (1) A reduction of power 
eveloped with the same boiler pressure and speed, of 
about 14 per cent. ; (2) A consumption of from 3 to 5 per 
cent. mure steam per indicated horse-power per hour ; 
(3) A greater proportion of back to gross pressure 
amounting to 10 per cent.” We cannot conclude this 
article better than with the following quotation 
from a sensible article on “Valve Gears,” published 
in the American Railroad Gazette of June 7th, 1878, 
which quotation runs as follow:—‘It will therefore 
be seen that the clearance spaces afford a very effec- 
tive means of overcoming the inherent defects in the 
link motion when working steam to high rates of 
expansion, or ‘cutting off short,’ and that instead of 
being an evil a proper amount of clearance space is a 
sitive advantage, and that the economy which is attri- 
uted to short ports from this source is in all probability 
an imaginary one. It is true that the advantage to be 
gained by clearance spaces is less as the period of ad- 
mission is increased, and probably vanisbes altogether 
when it approaches full stroke ; yet as the greater part 
of the work of a locomotive is done when working more 
or less expansively, the advantage on the whole is greatly 
in favour of a proper amount of clearance.” 





WAGES IN THE IRON TRADE. 


Ix common with other industrial centres, Wolverhampton 
is suffering from distress amongst sections of its operatives. 
The people most affected are those who have been thrown 
out of work by the closing of ironworks and collieries—and 
especially by the closing of the ironworks and collieries 
of the late firm of G. B. Thorneycroft and Co, It will be 
recollected that about last Christmas twelvemonth these 
gentlemen wholly closed their establishment, and disposed 
of it upon the best available terms. At present a very small 
portion of the works is in any way in operation. The late 
proprietors do not cease their best efforts to reduce the present 
sufferings of the men, and to get them again into work. Last 
Saturday night Lieutenant-Colonel Thorneycroft held a public 
entertainment on their behalf, and at its close made a speech, 
in which he dealt faithfully as well with his own order as with 
the men. The gallant colonel said both were to blame for 
much of the present state of depression into which the iron 
trade had fallen. The ironmasters had made an immense mis- 
take when they put up prices to the extraordinary height of 
£16 a ton for Staffordshire marked bars. Against that action 
he at the time protested as long as he was able. He told his 
fellow ironmasters in Staffordshire that they were about to 
break the back of the iron horse; and they had done so. 
Foreign competition had been stimulated, and the workmen had 
been encouraged to demand wages which ate up all the profits. 
When their employers had to come down, the men refused to 
follow with the alacrity which might in large part have pre- 
vented the present disaster. His ae held on as long as they 

ssibly could. They did not give way until they had lost 

eavy sums, and he assured the men that if he had remained 
in business till now, he should have lost all his money. The 
wisest course now for the men to pursue was to go back to 
the masters who might be prepared to offer them employment, 
and work for any terms that they could get until better times 
came round. Very pertinently, Colonel Thorneycroft put it 
that it was better for a man to have 4s. a day for a week than 
to have 5s. per day for three days only. Wages and expenses 
must now “ lowered to such a point as to undersell in our 
own markets all yo competitors. As was to have been 
expected, the colonel, having been a member of one of the 
largest ironmaking firms in England, has a very pronounced 
opinion as to limited liability companies. At their door he 
placed nota little of the mischief which has come about, 








This ex-ironmaster is likewise amongst the number of those 
who would have us return to the exclusion of foreign iron from 
England if the present state of things is not capable of being 
ameliorated by those arrangements between masters and men 
which we have just sketched. He is a reciprocity man, and 
“would put a duty on all finished iron sent here by those 
countries which impose a duty on iron sent into their markets 
by English makers.” 


THE DURHAM COAL TRADE, 


THE coal-owners of the North appear to be determined to 
adopt no half measures, but if possible to set the wages 
question at rest for a long time to come by insisting on a very 
large reduction at once. A meeting took place at the coal 
trade office in Newcastle on the 4th inst., between a committee 
of the Coal-owners’ Association and the executive of the 
Durham Miners’ Association, at which the owners laid before 
the executive the following resolutions :—(1) That a reduction 
of 20 per cent. on present underground wages be a condition 
precedent to the re-establishment of a sliding scale. (2) That 
a reduction of 125 per cent. should be made in surface 
labour, but so that the wages of able-bodied men be not 
brought below 2s. Gd. a day. (3) In the event of a scale 
being established it shall have no limit upward or down- 
ward, and shall be subject to termination on twelve months’ 
notice. After considerable discussion the Miners’ Executive 
stated that they had full power to settle the matter, and 
offered a reduction of 74 per cent. to take place next Monday, 
or to submit the whole question to arbitration. This offer 
the owners were unable to accept, and the Miners’ Executive 
stated that the demands were so largely in excess of anything 
they contemplated or that they considered justifiable, that 
they could only lay them before their constituents, and the 
meeting was adjourned until yesterday fortnight. It may be 
that the circumstances justify the owners in this matter, but 
we can hardly imagine that they have hitherto been paying 
20 per cent. too much. We regret that it has been found 
impossible to adopt arbitration; and it is still more to be 
regretted that the impossibility exists in the minds of the 
masters and not in those of the men. 








LITERATURE. 


The Road-Master’s Assistant and Section-Master’s Guide: a 
Manual of Reference for all having to do with the Permanent 
Way of America ; containing the Best Results of Experience 
and Minute Directions for T'rack-laying, Ballasting, and 
Keeping the Track in Good Repair. By Wititam §. 
Huntineron. Revised and enlarged by CuarLes Latimer, 
Chief Engineer, Atlantic and Great Western Railway. 
Published by the Railroad Gazette, Broadway, New York. 
1878. ; 
In every more or less civilised country, two chief factors 
concur in determining the character of its technical 
literature, viz., the highest intellectual point to which 
the scientific attainments of the most advanced minds 
have reached, usually represented by the scientific labours 
and publications of the Universities, on the one hand ; 
and on the other, the degree of diffusion of popular intel- 
ligence through rudimentary education, by which the 
most advanced scientific attainment as poe 
applicable filters down, and becomes diffused amongst 
large classes of the imperfectly educated of the com- 
munity. Where mere school education is diffused—as it 
is in a large portion of the United States, and especially 
where the population is constantly receiving fresh and 
heterogeneous additions from without—there must ever be 
found a large class who have never had the advantage of 
regular initiation into any form of “bread-knowledge,” but 
who yet feel the need of acquiring some distinct technical 
occupation as a means of living, and as the readiest mode 
of attaining this, such people are apt to fly to vade mecums 
such as that before us, which may indeed suffice to get 
them into employment of some sort ; but it is the employ- 
ment itself, and the practice and experience which it 
affords, that are the real educators in the end. No other 
education but this of practice or experience has been 
obtained by our own navvies and platelayers, who 
nevertheless, we may venture to affirm, are unsurpassed 
in the skilful application of their labour and the adroit- 
ness with which they discover and apply, to facilitate 
their work, every circumstance that nature offers to 
them. What can be more strikingly illustrative of this 
or more suggestive even to the trained and scientific civil 
engineer than to watch the movements of a large gang of 
navvies engaged in ballasting a new line, or repairing 
that of an old one? The empty ballast train with its 
shallow open-topped gravel trucks has been spun along 
merrily to some side cutting or gravel pit, bearing only 
the Herculean forms of the attendant gang of navvies 
sitting or stretched in the empty trucks; the engine 
whistles, pulls up, and brings the train to rest, and at the 
signal all these stalwart forms arouse them into brisk 
and energetic life, leap out, and with perhaps a brief 
word of direction from the ganger in charge, commence 
the work of filling the ballast trucks ; but unless under 
special and unavoidable conditions, there will be no over- 
head shovelling, no waste of muscular strength in useless 
muscular battling with gravitation ; the temporary track 
on which the train has come in has been so arranged that 
every shovelful of gravel thrown in is projected in a 
level or descending path. In a surprisingly short time 
to.the looker-on the trucks are full, the navvies leap or 
clamber in, lay their big forms reposingly on the loaded 
heaps, the whistle shrieks, and the ballast train moves 
again on for its destination ; out jump the men again, 
loosen the detents that maintain the level position of the 
platforms of the “tipping” trucks, inclining them to that 
side on which their burden is to be deposited. Most of the 
trucks will probably contain good, clean, dry gravel 
and sand which readily sheds itself off, but some of the 
trucks will also contain wet and more or less clayey stuff, 
that will not slip from the truck, even when steeply 
inclined. But our navvy is too wise to waste his labour in 
digging it out with the shovel. Beginning at the lowest 
edge of the platform, and always working from above 
downwards if possible, he cuts a channel the width of his 
shovel at the ends of the truck ; and the tough and 





shaken down heap of wet and clotted stuff, thus freed from 
adhesion, the whole mass usually slips from the truck 
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without any help from a human hand, or if it do not 
immediately move, a little widening of the “shovel race” 
at that end of the truck which has been rearmost regen | 
the movement of the train upon its lead or transit, wil 
free the mass, and let it slip. Neither the navvy, nor 
his superior officer the ganger, can give you any scientific 
or intelligible account of why this economic and effectual 
application of muscle enables the rest of the work to “ do 
itself,’ as he would term it. Still less can he descant 
philosophically upon how it is that clay, or wet ballast, 
Sonniuae most impacted at the rearmost end of the truck 
after a long “lead.” The most light that probably he 
can throw upon the subject, if questioned, will be by 
some such phrase as, “Kveryone knows, sir, that a load 
hangs back.” Now what has arranged and methodised 
all the complicated circumstances involved in the simple 
operation of getting and laying down ballast, or the many 
other analogous works intrusted by us in England to our 
army of navvies, of whom we have every reason to be 
nationally proud 2 No book knowledge, no vade mecums 
have had anything to do with it. Itis simply that which, 
thousands of years ago, slowly evolved the means of build- 
ing the Pyramids, and quarrying and setting the mighty 
stones of Baalbek, Luxor,and Thebes. Experience then is, 
in all great and combined human works, the best instructor 
for the hand that labours ; book knowledge dealing rather 
with principles than minute details, for the brain that is 
to direct. And so we do not value overmuch the shoal 
of very subordinate books of a technical character like 
that before us, which are poured forth from the American 
press; and one element in the exuberant’ production of 
whichis, no doubt, to be found inthe anxiety of publishers to 
find work for their compositors and printers, and too often 
with but little regard for anything but the sale of enough 
copies to recoup expenses, and leave a margin of profit. 
What real service books of this class may effect, even in 
the United States, may be judged of by one passage in 
that before us. Under the load of “ Cheap and Foreign 
Labour employed upon Railway Making,” our author 
says :—“ Men without experience are employed to perform 
duties which, for the profitable management of the busi- 
ness, require a longer apprenticeship than they generally 
have. There are men oP this sort in charge of working 
trains on many roads who can scarcely tell the time by a 
watch.” We are willing to believe this an extreme case, 
but notwithstanding the diffusion of school education in 
the United States, to which we have already referred, 
which may ensure a considerable sale to books like this, 
we attach but little real value to such instruction as they 
can convey to raw and inexperienced people. The nine- 
teen chapters of which, exclusive of four appendices, the 
work consists, differ greatly in merit. This, in part at 
least, may be attributed to the fact that the work consists 
of a compilation of papers or articles originally pub- 
lished in the American Railroad Gazette. The two 
or three first chapters on track laying and laying the 
rails, though, like all the others, tiresomely prolix, con- 
tain more pith than many of those which follow. For 
sritish dian: however, a glossary of the American tech- 
nical terms, which occur here and elsewhere in the work, 
would be almost a necessity. What, for example, is the 
operation of “shimming,” and what is a “shim”? It 
may be that we ought to deplore our own ignorance when 
we confess that we have never met these terms before. 
A “shim” is simply a packing piece of a determinate 
size, thicker or thinner, and of either wood or iron, of 
which an assortment is provided for the road-men, 
who lay and repair the way, and correspond to our plate- 
layers in England. There are tediously many instruc- 
tions about the application and use of these “shims,” 
very many of wide would become inapplicable or vanish 
altogether were a more workmanlike and careful manner 
of preparing and laying the permanent way employed, 
than seems by the evidence of this book to be in use in 
the United States, where headlong haste, rather than 
yermanent efficiency, seems to preside over railway work. 
n a country where timber is so largely employed in 
construction, the simple but efficient wood-working 
machinery devised by Sir John MeNeil, C.E., and em- 
ployed by him for preparing the cross-sleepers of almost 
all the great nak lines in Ireland, together with the 
eflicient system of inspection, measurement, and mark- 
ing under which both sleepers and rails were on 
those lines received from the contractors, would, if 
brought into use in the United States, render need- 
less most of the instructions given in these earlier 
chapters, as well as a good many contained in those 
which follow, as -for example, those which relate'to recti- 
fying the injury done to rails by running engines over 
them during the construction of the line, while the 
“table of the way” is as yet unballasted, uneven, and 
full of soft and hollow spots. In Europe, the railway 
contractor is seldom permitted to employ the company’s 
rails at all for constructional purposes, or if he has had 
rmission to do so, the rails, when taken back from 
im, are straightened and taken out of twist at his charge 
but_ by the rage “m and under the supervision of itd 
—— So, also, where curves are numerous, and 
rails require to be bent to suit them, the work is not 
done by the hand labour of a gang of ignorant “ road- 
men,” with the crude and inadequate tools alone 
described in this work, but at a convenient station where 
the straight rails are at hand, and where there is a small 
plant, consisting of a portable high-pressure engine, and a 
set of three bending rolls, adjustable, so that a straight 
rail once run through them is curved to any required 
degree. On the whole the instructions contained in this 
volume give to one accustomed to British methods, a 
not very favourable idea of the perfection of American 
railway work, even after the thoughtful reader has made 
every allowance for the immense distances and wild 
character of the, even as yet, sparsely-roaded surface of 
that immense country. We might have expected to have 
found some definite and detailed information in this 
work on the construction and use of snow ploughs, 
but the pages devoted to this, in common indeed with 
many portions of the later chapters, though prolix and 





wordy, have so little of any value in them, that, in some 
instances at least, we should almost be sag pro- 
fanely to designate them as twaddle. We have no 
statistics available and at hand by which any reliable 
comparison between the frequency and gravity of what 
are called accidents upon European and American rail- 
ways could be safely instituted; and so many circum- 
stances, often of an unseen and unsuspected character, 
enter as conditions into any such comparison, that it 
would be rash indeed to institute any such based upon 
general knowledge, and the materials laid open to us in 
this little work. The vague general impression left upon 
our minds by its perusal, is that the perils of American 
railway travelling must considerably exceed those which 
are faced on European lines, with the exception, perhaps, 
of a very few mountain or Alpine roads, such as the 
Austrian line through the valley of the Inn. Probably 
the best portion of this work, and that which may prove 
most suggestive to the European railway engineer, will 
be found in the reprint here of three official documents 
issued by American railway companies, viz., “Rules for 
the Government of Track and Bridge Repairers adopted 
for the Atlantic and Great Western Kailroad,” com. 
mencing at page 187. “ Rules and Instructions for the 
Government of Track-men on the Louisville and Nash- 
ville, and South and North Alabama Railroad,” page 
107, and “ Specifications for a Perfect Subdivision on the 
Pennsylvania Railroad,” page 249. 
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LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
January 30th. 
Re Perxins’s PATEnt. 

THIS was a petition by Mr. Loftus Perkins, mechanical 
engineer, of 6, Seaford-street, Gray’s-inn-road, for the prolonga- 
tion of a patent granted to him on the 7th of March, 1865, in 
regard to an invention of certain improvements in apparatus ‘ for 
heating and cooling atmospheric air, for heating ovens, and 
heating and ventilating buildings.” 

Mr. Aston, Q.C., and Mr. CARPMAEL, were counsel for the 
petitioner; Mr. Gorst, Q.C., and Mr. Mackenzir, for the 
Crown. 

The invention in question was asserted to be of great use and 
advantage to the public, and by it heating effects are obtainel 
through Eesanetiontapanied pipes, kept throughout their entire 
length at practically the same temperature by means of steam. 
This is accomplished by placing within the pipes, before they are 
sealed, a very small quantity of water, just sufficient, in fact, to 
keep covered the inner surface of those portions exposed to the 
direct action of the fire. Besides the use of the invention for 
heating buildings, its most important application was the heating 
of ovens, for which purpose the temperature had to be greatly 
raised and the pipes had to work up to a pressure of from 2500 Ib. 
to 3000 lb. the square inch. The petitioner had all his life been 
engaged in the manufacture of hot-water apparatus, and he 
claimed for his invention that it not only gave a greater heat, but 
was absolutely safe. His portable ovens had been frequently 
tried in the army and found perfectly successful, and they were 
being used, as was understood, in the present Afghan campaign, 
as they had been in the Abyssinian expedition. The invention 
had also been applied with great success to large ovens for 
Government and public bakeries, and had taken prize medals at 
each of the great Exhibitions. The petitioner had got patents in 
France, America, and Spain. Notwithstanding these facts in 
his favour, he contended that his — had been quite inade- 
quately remunerative to him, and for that reason, and for the 
merits of his invention, he appealed for a prolongation of it. 

There was virtually no opposition on the part of the Crown, and 

Their LorpsHips—Sir BarNEs Peacock, Sir Montacue Suir, 
and Sir Robert CoLLieR— assented to an extension of the letters 
patent for a further term of six years, making twenty years in 
all, from the original grant in 1865, 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
(Before Vick-CHANCELLOR Sir JAMES Bacon.) 
Aparr v. Youne. 

THIS was an action brought by Mr. William Adair, of Liver- 

ol, to restrain the infringement of Letters Patent granted to 

im dated 5th April, 1867, No. 1027, for ‘‘ Improvements in 
Pumps.” It appeared by the evidence given during the trial that 
prior to the plaintiff’s invention there was no double-action pum 
which could be satisfactorily used as a ship’s main pump. "All 
such W peg then in use were liable to become dangerously 
choked in consequence of inaccessibility of the valves, and it was 
with the view to facilitate clearance of the working parts of the 
pumps, and to improve the delivery of the water, that the plain- 
tiff effected his improvements. The plaintiff's pump is shown 
by the socemgoarns diagram, which is prepared from the 
drawing attached to the specification. The action of the 
gees is as follows:—When the plunger in the working 

arrel A is raised, water flows up the feed pipe C through 
the valve D (or No. 1 valve), and the passage F into the 
working barrel. Upon the descent of the plunger the water 
thus taken in is expelled by valve No. 2 into the open chamber B 
and the waterhead above it. Meanwhile water is being drawn 
into the weing, barrel above the plunger, by means of the 
central passage Ki and valve No. 3. When the plunger is raised 
again this water is expelled into the waterhead under the cover of 
the working barrel, which is loose, fre2 to rise and fall on the 
piston rod, and acts as @ valve. This cover is, of course, always 


covered with water. The specification of the plaintiffs patent 
concludes as follows :—‘‘ Having now described the nature of m 
said invention, and in what manner the same is to be perform 

I declare that I claim constructing double-acting pumps arranged 
and working substantially as hereinbefore descri and repre- 
sented in the accompanying drawings.” Soon after the date of 
his patent the plaintiff introduced a modification of his patented 
pump. He removed the fixed cover over No, 3 valve, ‘and substi- 



































SECTION AB. 


























tuted afeather valve or a cover with feathers, and enlarged the 
waterhead to include it, so that this valve or cover—No. 4 it was 
called during the trial—was always under water. It was explained 
that this modification was useful in deep ships, where the pumps 
were placed in a position which would make it difficult to get at 
the valves in the usual way to clear them. In the pump shown in 
the diagram, with clack valves, the valve No. 3 was cleared by 
passing the hand under the cover of the working barrel and 
through the port to the valve. In the modified plan feather 
— were used which could be lifted in their seats by a hooked 
rod. 

The action was in the first instance brought against the defen- 
dant Young, who was the master of the British ship Polynesian, 
on board of which was a set of pumps made by Messrs. Wallace 
and Co., of Govan, alleged to be an infringement of the plaintiff's 
patent. The defendant Young, during the progress of the action, 
claimed indemnity from Messrs. Wallace and Co., but did not 
reveal the names of the owners of the ship. Messrs. Wallace 
and Co. were accordingly made defendants, and they put ina 
defence, denying infringement, and impeaching the validity of 
the plaintiff's patent. ‘They also put in a counter-claim against 
the plaintiff for an injunction to restrain the plaintiff from repre- 
senting that the pumps made by them were infringements of the 
plaintiffs patent, and from threatening purchasers and users and 
askingdamages. The plaintiff defended the counter-claim, alleging 
bona jide belief in the validity of his patent and denying malice. 

The defendants, Wallace and Co., had been at one time agents 
of the plaintiff, and after giving up the agency they began to 
manufacture pumps, of which the annexed diagram is a sub- 
stantial representation. It will be seen that instead of the 
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inclined central passage E and No. 3 valve in Adair’s pump, they 

a vertical passage or chamber C, and the fourth valve 
over No. 3 with the enlarged waterhead. The pump in plan 
resembled the plaintiff’s modified pump very closely indeed. 
fiat ge 5 alleged that the cover of the working barrel W B 
acted as the cover in his pump did, but this the defendants, 
Wallace and Co., at the opening of the trial denied. 
Therefore, as compared with the pump described in the 
plaintiff's specification, Wallace and Co.’s pump differed in the 
shape ot the second water passage, the shape of the waterhead, 
the addition of the No. 4 valve, and, according to the contention 
of the defendants, the fixed cover to the working barrel. Messrs. 
Wallace and Co., in impeaching the novelty of the plaintift’s 
invention, put in eight earlier specifications. Seven cf them, 
however, were abandoned, and the defendants relied upon the 





a of Todd’s patent, dated 24th November, 1832, 
No. 6337. In this pump the working barrel and two vertical valve 
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ged in plane upon a rectangular 
communicating with the feed a, and provided 
; ons, &c. Above the barrel and 
chambers wasa waterhead, within which was fitted a passage uniting 
the valves of the side chambers and conducting the water to a 
port where an air vessel was to be screwed on when the pump 
was required for forcing purposes. When the air vessel was not 
used, the water could escape through the portinto the open water- 
head. Over the valves in this passage were b is or covers 
which were to be screwed down tight when the pump was used as 
a force —- and through them the valves were p in their 
seats. In this pump, however, the cover to the working barrel 
was fast and had a stuffing-box. It was argued for the plaintiff 
that the claim made by him was simply for the combination of 
old parts described in the specification, and that the defendants 
had, in substance, taken the combination. Any alteration 
they had made was merely colourable, and even if it 
were not so, they had taken the combination as a substratum, 
and were therefore liable. The loose cover to the working barrel 
was a most important element in the combination. The pumps 
of the defendants worked precisely as did the pumps of the 
intiff, and in several instances, which were proved at the trial, 
it had been found that not only were the covers of the working 
barrels of the defendants’ pumps on several ships loose, but they 
were lighter the No. 4 valves with which the same pumps 
were fitted, so that the covers worked as valves, the No. 4 valves 
merely serving as covers to the valves beneath them. 

The defendants Wallace denied this, and one of them swore 
wor gre J that the pumps made by his firm always had 

xed covers. At one time the covers were bolted down; 
latterly they had been jammed into the barrels. On behalf 
of the defendants, it was also argued that the plaintiff's 
patent was bad for want of novelty, and on account of insuffi- 
ciency of specification. Todd’s patent, it was argued, was an 
anticipation. It was also argued that the change from clack 
valves to feather valves was important, but this argument was 
not strongly pressed. The plaintiff's case inst the defendant 
Young was that, as master, with exceptional powers and duties, 
he was not in the position of a mere servant; that the pumps, 
even if not actually used within the limits covered by the patent 
privilege, were still necessary fittings for the ship, without which 
the master could not sail, and that active use was not, under the 
circumstances, material. He had also refrained from disclosing 
his principals, and was, therefore, it was argued, liable to an 
injunction. It was contended for him that he was innocent of 
any offence, that he found the pumps on board when he took his 
— “ and that he had not used the pumps himself or for his 

efit. 

The trial lasted many days, and the witnesses on both sides 
were severely cross-examined. The evidence on behalf of the 
plaintiffs showed that in several cases pumps with loose covers, as 
above described, had been found on ships in the port of Liver- 
pool. The defendant, R. C. Wallace, on the other hand, denied 
that he had ever turned out such a pump, and it was stated that 
: he would be confirmed in this by his manager. At this stage the 
Court rose for the Christmas recess, during which the plain- 
tiff ascertained that three more ships with the defendants’ 
pumps on board had come into port. Notice of these ships and 
of an intended inspection was given to the defendants, but in 

uence of action taken, as was subsequently Fem by the 
defendant Wallace, in two cases out of the three, the parts of the 
pumps were removed and inspection refused. In the third case 
the master had not had time to effect the removal, and the pumps 
Were examined and found to resemble those previously described 
by the plaintiff's witnesses. Upon the next sitting of the Court, 
the plaintiff's counsel applied for leave to introduce the fresh evi- 
dence, basing their application upon the rule of — enabling 
a plaintiff to meet a new or larger case set up by a defendant. 
The application was allowed and the evidence taken. The 
defendants, Wallace and Co., then stated by their counsel that 
R. C. Wallace had been mistaken in the evidence he had given, 
and that in reality two kinds of —_ 4 were made, some with 
fixed and others with loose covers. ey accordingly did not 
further deny the truth of the plaintiff's evidence, an 
rested on their purely legal defence. 

Mr. Kay, Q.C., and Mr. CoHapwyck HEAtey, were counsel for 
the plaintiff; Mr. Aston, Q.C., and Mr. McCrymont, for the 
defendants Wallace and Co.; and Sir Henry Jackson, Q.C., and 
Mr. McCtiywont, for the defendant Young. 

Maay witnesses were examined, including for the plaintiff Mr. 
J. T. King, Mr. Cooke, Mr. Tbbs, and Mr. Fraser, of Liverpool, 
and for the defendants Mr. E. A. Cowper and Mr. Kirkcaldy, of 
London. The last-named gentleman afforded the unusual expe- 
rience of an expert witness declining under any circumstances to 
give an opinion. Notwithstanding all the persuasion, almost 
entreaty of the judge and counsel, he positively declined to 
express an opinion on a statement of facts, purely hypothetical and 
put to him by the Court with the view to secure his assistance, 
giving as his reason for his refusal his motto, ‘facts not 
opinions.” His Lordship reserved his judgment, which was 
delivered on Wednesday. 

The Vice-CHANCELLOR, after stating the facts and niorng © 
the pleadings, observed that the defendants Wallace and Co. had 
for eight or nine months been the agents of the plaintiff, and 
during that time they had abundant opportunity of becoming 
acquainted with the plaintiff's invention. In 1874 they 

to make the pumps of which com t was made. 
In their defence Messrs. Wallace and Co. had disputed 
the validity of the patent. They had in the first place 
alleged that the specification was insufficient and misleading. He 
held the con . The invention was fully described ; it was 
for the combination described in the specification, and nothing 
more. His lordship passages from the judgments of the 
Lords in the case of Harrison v. Anderston Foundry Co. in sup- 
port of this view, and proceeded to deal with the next objection— 
want of novelty. As to this, the specification of Todd’s patent 
raised the only substantial argument. But Todd never contem- 
plated a combination including the important element, the loose 
cover, and it had been shown that his pump many 
serious defects. No evidence had been adduced to show that 
Todd ever made pumps under his patent, and that in practice it 
would possess the advantages of the plaintiff's pump. He there- 
fore came to the conclusion that Todd’s specification was not a 
publication to defeat the plaintiff, especially as it had been 
proved, and not denied, that prior to 1867 there was no satisfac- 
tory double-action ship’s main pump. The alteration which 
the plaintiff had made in his patented pump was not a material 
alteration affecting the question at issue. The two pumps were 
substantially the same. His lordship then dealt with the 
evidence upon the question of infringement, and held that it was 
sufficient to support eck pan we case. The defendants, Wallace 
and Co., had been proved to have infringed in eighteen instances, 
by the use of the loose cover acting as a valve in the combination 
made by them. He therefore decreed a perpetual injunction 
against Wallace and Co., and directed an account of profits 
made by them, and ordered them to pay the costs of the action. 
He should further grant an injunction against the defendant 
Young, to restrain him from using or permitting to be used any 

inging pumps under his pahoven. } 








ultimately 











Tue Royay. Instiruvion or Great Britary.—At the general 
monthly meeting, Monday, February 3, 1879, Mr, George Busk, 
F,R.8., treasurer and vice-president, in the chair, the 
of Blandford, Mra, L, Lawrence, 
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TuE display of the electric light during the past nine 
months seems simultaneously to have convinced the gas com- 
panies that they must produce gas a little better and a little 
cheaper, and the public that there is some reason in the often- 
made complaint that, considering the means at our disposal, 
our streetsare generally very badly lighted, and thata little more 
must be paid for much better illumination. Every one has read 
something respecting the exhibitions which have been recently 
made of improved means of burning gas, and we now illus- 
trate the lamps and burners erected by Mr. W. Sugg, of 
Vincent-street Works, Westminster, in Waterloo-place and 
Regent-street. 

Of the site illuminated we give a plan, Fig. 3, showing the 
disposition of the lamps, all of which are of 80-candle power, 
except those of 100 and 200 at the refuges, the sites of 
which are indicated by the numbers. From our illus- 
tration it will be seen that the lamp is of a form resembling 
those commonly used outside large buildings with oil many 
years ago. It is, however, of very large size, and is fitted 
with a very effective ventilating chimney. Inside the cupola 


seen on the top of the lamp are several concentric rings of | 


sheet iron or tin, perforated with holes not opposite. Below 
this also there are six small panels of perforated plate, inside 
which are baffle plates by which the incoming air is deflected 
and kept away from the strong rising hot current at the centre. 
The ventilation is most complete, and the lamp consequently 
remains sufficiently cool, though so large a burner is used, 
The lower panes of glass are clear, but the upper panes are of 
a white glass, of very small dioptric capacity, and which 
reflects the greater part of the whole light downwards. The 
result is that the space around each lamp-post is thoroughly 
lighted, and there are no shadows from the lamp framing, 
the post itself being lighted up. The burner as shown by 
Fig. 2 is one-half in elevation and one-half in section, showing 
the centric annular steatite burner rings X X, and the regu- 
lator dise D, and its valve V. This disc is provided with a 
number of grooves at its pesiphery, and is carefully fitted 
in the cylinder. A little non-corrosive oil which will 
not easily freeze keeps the regulator disc or diaphragm 
perfectly tight, and no matter what the variation in 
the gas pressure, the quantity passed to the burner remains 
the same down to the minimum at which it is set, the 
greater pressure raising the disc and with it the valve 
V against its seat. These regulators form a most important 
point in the success of these — and of the varjous 
argand burners intraduced by Mr. Sugg far domestic 
and other purposes, There isin reality little use in a regulator 
on tho gas main, The regulator js required under gach 
burner, By this means the economy nd regularity of light, 
otherwise unattainable, is seoured, In the smaller burners, 
whigh give & Hace tater of Agi 
conaumption . beanie 

waucpore Aro Auted te he ape a Watelon pen 


'the necessity of opening the lamp to light it. 


there is but one ring, the burner being similar to those used 
in houses ; but the burner now employed has two rings, as 
shown, and in the centre is a small burner constantly alight, 
called a flash light. This is never turned out, burns a ve 
small quantity of gas—1 cubic foot in four hours—and ae 
The little 
flash light is also regulated by a small dise regulator, 
separate from the burner. The burners now fixed, and which 
secure an effect in illumination which the electric light on the 
; embankment has yet to approach, are, with the exception 
| already named, of 80 standard candle power, but will give a 
light of from 85 to 90 candles with the 20 cubic feet of gas 
| they are pean ae to burn. There are two burners of 100 
standard candles power, and which will give a light of 115 
| candles with the 25 cubic feet of gas the} are regulated to 
consume per hour. Between the United Service and 
Atheneum Clubs is a burner of 200-candle power designed to 
burn 50 cubic feet per hour, but generally that quantity of 
light is given with from 45 to 48 cubic feet. The 100-candle 
burners have three flame rings, and the 200-candle have 
four flame rings, but in every other respect are similar 
to the burner illustrated by Fig. 2. The lamp for the 
200-candle burner is twelve-sided instead of six-sided, as 
illustrated for the 80 and 100-candle burners, All the lamps 
are perfectly steady, wind cannot affect their steadiness, as 
the air can only enter in the proper channels, there being no 
opening at the bottom. The standard burner of the gas 
referees gives a light equal to 3°20 standard candles per cubic 
foot of 16-candle gas. The ‘‘ London Argand,” which, as 
we have mentioned, was temporarily fixed at Waterloo-place, 
gives a light equal to 3°50 candles per foot, while the two- 
ring argand gives a light equal to 3°8 standard candles per 
cubic foot of 16-candle gas, which is, according to the tests 
of the gas referees, the highest duty yet obtained. 

The efficient and hitherto unequalled lighting of Waterloo- 
place is being carried out by the Gas Light Company at its 
own expense. The lighting hitherto of this piece of roadway, 
which is about 500 yards in length, and of considerable width 
at the lower end, has beeneffected by meansof forty-two lamps, 
burning 24 cubic feet of gas per hour, and the light from each 
was equal to nine candles. Thirty-six of these lamps are on 
the footways, four on the street refuges, one between the 
Atheneum and the United Service club-houses, and one oppo- 
site the County Fire Office. There were, therefore, 105 cubic 
feet of gas used per hour in these lamps, which, being cannel 

, costs 4s. 4d. per 1000 cubic feet, and amoynts te 54d. per 
oo There are also several lamps attached to the Guards’ 
Memorial, hut they have been excluded from the experiment. 
Taking the actual consumption of gas, the cost of the lighting 

shown Be the experiment now in progras is estimated aa 
fllom rd iy als footway lamps, at 19 ouble feet each, 
inn & total of O84it, per hour) the four lng et Bf, 
eneh, Et, par hour) and the two lane lamps, at 46h eneh, 
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90ft. per hour. This gives a total of 866ft. of gas per hour, 
affording an illuminating power of 3680 candles, an costing, 
at 4s. 4d. per 1000 cubic feet, 3s. 64d. per hour. This isa 
large increase upon the 105 cubic feet per hour consumed by 
the 42 old lamps, and costing only 54d. per hour; but the 
improvement in the illumination, which is of the highest 
character, is greatly in excess of this augmented cost, as 
shown by the pose of gas consumed and light given. 
The cost is, of course, considerable, but if we must have 
bright light, we must pay for it. It may be remarked, how- 
ever, that the light given by the “—_ ring London-Argand 
was a vast improvement upon the old lights, and the cost a 
comparatively small increase on the old rate. Clear it is, 
however, that gas may still drive the electric light out of the 
field, especially when it is hidden under a bushel as it is on 
the Embankment. Until a more economical burner is secured, 
the electric light will cost more than gas for illumination 
equally as effective as that in Waterloo-place. 








THE PARIS EXHIBITION LOTTERY. 


THE accompanying engraving shows the apparatus used for 
drawing the prizes in the French Lottery, of which the world 
has heard so much. Fig. 1 is a species of vertical teetotum, 
which carries twelve tablets numbered 1 to 12. Fig. 2 shows 
six similar wheels, each carrying ten labels numbered 1 to 0. 
The wheels are hung on delicately constructed bearings. The 
wheels in Fig. 2 are set spinning, and when they have 
come to rest, the number shown is, say, 125017. The 
apparatus—Fig. 1—is then worked twelve times, and the 
numbers shown put on the board, Fig. 4, over each successive 
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letter. The number shown by Fig. 2 is the prize number for 
all the twelve series of tickets. ‘The small prizes have been 
arranged and catalogued in twelve departments or rooms, each 
of which is marked with one of the first letters of the alphabet. 
Suppose that Fig. 1 at the third turn had shown eleven, this 
number would have been put over letterC, Fig. 4. The number 
shown by apparatus Fig. 2 being 125017, the holder of the 
ticket numbered 125017 in the eleventh series would win a 
prize in the Ccompartment, and soon. Fig. 3 isa frame for 
showing the catalogue number of the prize drawn. 

For the benefit of those who are interested, we may add 
that complete lists of the prizes may be had from day to day 
at No. 3 Ladestedoetn, 








Soutu Krenstncton MuseuM.—Visitors during the week ending 
Feb. 1st, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9770; mercantile marine, building 
materials, of other collections, 1530. On Wednesday, Thurs-. 
day, and Friday, admission 6d., from 10a.m. to 4 Lee useum, 
1302; mercantile marine, building materials, an other collec- 
tions, 48. Total, 12,650. Aver of corresponding week in 
former years, 14,462, Total from the opening of the Museum, 
17,797,907. 

Socrery or Arts.—Cantor LxecrurEs.—The second course of 
Cantor Lectures this session will be by Dr. W. H. Corfield, M.A., 
on * Dwelling-houses : their Sanitary Construction and Arrange- 
ments.” It will consist of six lectures, to be given on the follow- 
ing dates :—Lecture I. (February 17)—Situation and Structure of 
House.—Drainage of soil, foundations, walls, roof, rain-water 
pipes, &c. Lecture II, (February 24)—Ventilation, Warming, 
and Lighting.—Size of rooms, overcrowding, ventilators, stoves, 
lights, &c. Lecture IIT. (March 3)— Water Bapply —Suarew 
systems of service, cisterns, pipes, filters, &c. ture IV. 
(March 10)—Removal of Refuse atters,—Dust, kitchen refuse, 
earth closets, &c.; conservancy and See stmengo 7 systems com- 

ared. Lecture V. (March 17)—Sewerage.—Main sewers and 

ouse branches, traps, ventilation, &c. Lecture VI. (March 24) 
—Water-closets, Sinks, and Baths. — Arrangements of pipes, 
traps, &c. The course will be illustrated by specimens and models 
from the Parks Museum of Hygiene. 


EXPRESS ENGINES, LONDON, CHATHAM, AND 
DOVER RAILWAY. 
(Specification. —Continued from page 80.) 

Bogie.—William Adams’ Patent.—To have four wheels, and to 
be in all respects of the form and dimensions shown on dra . 
The frames to be of Yorkshire iron by the same makers as the 
engine frames, the brand to be on the outer side, raised as shown 
over the axles, the inner sides to be planed all over, and the outer 
sides where any attachment ismade. The carrying girders to be 
of best Yorkshire ae iron bent round and securely rivetted to 
the frames, and machined on the outer sides, clearances being 
made where shown ; steel bearing plates planed and scraped to 
a good working surface are to be rivetted to the angle irons. The 
ends of the frames are to be oe fl lates of BB 
Staffordshire iron placed vertically, bolted to the frames by 
the horn block bolts. When finished the frames must be perfectly 
true and square. The sliding block is to bear on the steel plates 
and work between the angle irons before mentioned, the side 
play being controlled by suitable india-rubber springs arranged 
as shown on drawings. The leading end of engine is to be sup- 
ported on an india-rubber pad, through which and into a corre- 
sponding hole in the sliding block passes the poate pin. A sheet 
brass dish is to be inserted between the india-rubber pad and the 
sliding block. ‘The bogie pin to have a projection on it fitting 
into a corresponding hole in the horizontal plate under cylinders 
before mentioned, to which it is to be securely bolted, and to 
have a a 4 iron safety pin with washer, nut, and cottar 
through it. e sliding block to be of tough cylinder metal 
perfectly free from honeycomb or other defect; the nae pin 
to be of cast steel of approved manufacture, thoroughly an- 
nealed. These castings are to be machined on all working and 
bearing parts, and the sliding block is to be scraped to a good 
working surface on the sliding portions, and to have lubricators 
fixed and oil — cut where shown. The spring cradles are 
to be made of best Yorkshire iron, with cast iron saddle pieces at 
each end, shaped to bear on the axle-boxes, and cored out for oil 
ag as shown. The main spring pins are to be of best York- 
shire iron forged from the solid, and securely rivetted to the 
frames with turned cold rivets of Lowmoor iron. The india- 
rubber pad and the check springs to be of George Spencer and 
Co.’s make. 

Dimensions. 


ne 


_~ 
IA ISOM OE 


Late ahin tal 


Bogie wheel base .. .. «. «» 
Thickness of frames, finished .. 
Depth at centre iat, eke ime 

oy horns. . ee 
Length of frames .. .. 
Distance between frames .. .. 4. e+ ee te ee ee 
Section of angle iron for carrying girders, 7in. by 7in. by lin. 
steel bearing plates .. .. .. «. 7in. by jin. 


p' ‘- eo 00 00 te oe 
Total side play of oa. or, 46 en 06 
Diameter of india-rubber pad unloaded .. 
Thickness ,, oe af ee. 
Diameter of hole in india-rubber pad. 
' cast steel bogie pin se 0s (08 
* wrought iron safety pin 
Section of iron for spring cradles 
Diameter of mainspring pins .. .. .. .. «. 
9 india-rubber check springs unloaded 
Length * aa 


Springs and Connections.—The springs to be of 
spring steel, manufactured by Messrs. if 
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the very best 
urton and Sons, or other 
approved makers. Before being put in position each spring is to 
be fully tested until the camber is ro an out, and the spring 
must afterwards resume its original form. The bogie springs are 
to be inverted, the buckles being connected direct to the pins 
before mentioned, on the bogie frames; the ends of springs are 
to be connected to the spring cradles by hooks. The driving and 
trailing springs are to be under-hung, and the buckles are to be 
connected to the axle-boxes by T-links. The ends of driving 
springs are to be connected to wrought iron liners on the frames 
by adjustable links; the ends of trailing springs are to be con- 
nected to wrought iron brackets firmly bolted to the frames by 
links of the form shown on drawings. All the brackets, links, 
hooks, buckles, and pins connected with the springs must be of 
best Yorkshire iron, and the working surfaces must be thoroughly 
case-hardened. 


” ” 


Dimensions. 

Boaie. ft. in. 
Length loaded .. os os os . 40 
Camber _,, ‘ «“s - 03 
Breadth of plates .. oo ae OG 
No. of ” . ue 
Thickness of ,, ad “se aa 44. 6 «- © O§ 

Drivine anp TRAILING. 

Len; EE Sc 05 30 gees Se oe ae 3 4 
Camber ,, re 0 3 
Breadth of plates .. so @ 
No. of “~ 1B — 
Thickness of ,, ve - 0 OO 


Axle-boxes.—The axle-boxes to be of the very best gun-metal, 
lined with white metal, and fitted with cast iron keeps and spring 
lubricating pads, and suitable covers. Every axle-box must 
made accurately to dimensions so as to be interchangeable in any 
of the engines. 

Horn Blocks and Horn Stays.—The horn blocks to be of crucible 
cast steel of Vickers’, Cammell’s, Taylor’s, or other saree 
make ; the bogie horn blocks to be fitted with cast iron distance 
blocks and securing bolts as shown. The driving and trailing 
horn blocks to be solid, and provided with adjustable welees 
and securing bolts. The horn blocks must be accurately bedded 
to the frames, and secured by turned bolts a driving fit. The 
horn stays for the driving to be of wrought iron ; those for the 
trailing to be the form shown on drawings, of cast steel by the 
same makers as the blocks ; care must be taken that these stays 
fit the horn blocks accurately. 

Axles.—To be of crucible cast steel of Vickers, Sons, and Co.’s 
make; the webs of crank axle to ooped ; all corresponding 
parts to be of an exact size and made to template, so that they 
= interchangeable, and each axle must be clearly stamped 
with the maker’s name. The journals are on no account to be 
swaged down, but in all cases turned from the solid. The wheel 
seats must be accurately turned to a taper of 1 in 100. 


Dimensions. 
Bocie AXLEs. ft. in. 
Diameter in middie _.. om ae lee » 2 
yy on wheel seats . - 0 7 
en of journals o 
Length 99 se» se oe xs . 09 
Distance apart of centres of journals a4 
CRANK AXLE. 
Diameter in middle ean te 48 ee iS 
» on wheel seats «i ae 
” of journals oe 
Length ” hie am Me 
Diameter of crank pin journals.. .. ee 
Distance apart of centres of cranks.. .. .. - 24 
i Pr Oe ee ee, ee ee eee 
oF 
Cross sections of crank arms = anit = ed ‘tin: See 
Throw of cranks de ee 9O Se Se Cee ok 
TRAILING AXLE. 
Diameter in middle 4 ocae a & 
pa on wheel seats po ae 
» Of journals ae it 
Leng ns SeWiah to wscom ani’ mer tieat ae Ta ree ee 
Distance apart of centres of journals .. .. .. « .. 4 0 





Wheels.—To be of wrought iron, of the best materials and 
workmanship, with solid rims, spokes, and balance 





weights. The spoi ust be forged wi 
welded in the ae te eee 


2 pt 
an to 
shaped so that the wheels are exactly balanced. Each wheel is 
to be bored taper and put on the axle, before the tires are shrunk 
on, by hydraulic pressure of not less than 60 tons, and then 
properly keyed on. Great care must be taken that the keys fit 
accurately. 


Dimensions. 

Boot. ft. in. 

Diameter on rim een Pai: eae ee), oa 
EEE néciwe. ah se -0ty as. oe. fee, te cue tee 
INS oa au ne 40 oe ba 4% ae. bh eee 
I Ce id aa ks as oe ee ea aoe -— 
Section of spokes at boss -. 4in. by —- 
9 a a -. 3}in. by jin... -- — 
Diameter of boss .. Fa . ~ oe come 6 
Width of boss... .. .. . 
Diameter of hole in boss Sas ats - 0 7 

DRIVING AND TRAILING. 
Diameter on rim Ga ae “Se cae eau oe oe 
Width of rim « @4 
Thickness of rim ee ee ee oe 
No. of spokes .. .. .«. eo ee 0s oe Be 
Section of spokes at boss 4}in. by ljin. .. — — 
‘a pe rin 3sin. by 1jin. -— 
Diameter of boss we eae aie ee FS 
Width of Beas .. 2. 42 ve oe 0 7 
Diameter of hole in boss .. .. .. «. « @ 9 
Centre of wheel to centre of voupling pin .. 012 
WHEEL CENTRES. 

Trailing to driving.. .. .. 8 4 
Driving to centre of bogie .. 9 10 
ie whee! a ee ee ere 
Total wheel base of engine... .. . . 21 Of 


Tires.—To be of crucible cast steel, of Vickers, Sons, and Cp.’s 
extra manufacture, and to be of the section shown on drawing ; 
to be shrunk on, and to be fixed to the wheel by lips on the out- 
side, and by screws jin. diameter, placed between each spoke. 
Each tire must be clearly stamped with the maker’s name and 
the brand “‘ Extra.” 


Dimensions. 

Bocie. ft. in. 
Diameter on tread .. anit air pie e £¢ 
J, eae . © & 
Thickness, finished es ~ ere 
Distance between tires... .. .. -. 1. os . & 5 

DRIVING AND TRAILING. 

Dissnsteram Ge 30° <6 «0 6 Fe" Ve a 
WOE cc: se Cae! we - 0 5S 
Thickness, finished.. .. ae ae ~ ee 
Distance between tires .. 4 5§ 


Cab and Splashers.—The cab and splashers for trailing wheels 
to be made of best Staffordshire plate in.—full—thick, the 
former to be fitted with two plate-glass windows in brass frames, 
to be made to open. The splashers for driving and bogie wheels 
to be made of best Staffordshire plate 4in.—full—thick. 
rivets to be countersunk and filed smooth. A brass number 
plate, to pattern, is to be placed on each wing plate. 

Dimensions, 
Width of cab .. 2. «2 cf cc <e 
Height at centre ok de Wh ge be) tee. 20. of a 

Sand Boxes.—To be of cast iron, four in number, and fitted 
with valves and substantial gear for working from footplate. 
The leading boxes to be fixed on to the han of drivi 
wheels, and the valves are to be coupled together so as to wor 


simultaneously. 
(To be continued.) 


SOCIETY OF ENGINEERS. 


Tue first ordinary meeting of the Society of Engineers for the 
present year was held on Monday evening, in the Society’s Hall, 
6, Westminister-chambers, Victoria-street. At the conclusion 
of the ordinary routine business, the President, Mr. Robert 
Paulson Spice, presented the — of books, which had been 
awarded to the following gentlemen for during the 
past year, viz.:—To Mr. Henry 8. Copland, for his By ex on 
‘* Modern Railway Construction ;” and to Mr. George G. André, 
for his paper on the ‘‘ Application of Electricity to the Ignition 
of Blasting Charges.” e premiums having been presented, 
Mr. Spice, who has been elected president for a second year, pro- 

to deliver his inaugural address. He first exp his 
thanks to the members for the honour they had conferred upon 
him in re-electing him president. After alluding to the —— 
of the Society, the work done by it during the past year, and its 
present satisfactory, numerical, professional, and financial posi- 
tion, Mr. — referred to the general state of commercial 
depression which so directly touched professional interests. 
Glancing in ing at the causes and ts, Mr. Spice specially 
referred to the circumstance that some of the markets of the 
world—formerly open to our merchants and manufacturers—have 
been virtually closed to us by the lamentable return to the old 
system of so-called ‘‘ protective duties,” the application of which 
to our manufactures amounts to the positive prevention of the 
ple from continuing to be our customers, their statesmen— 
lind to the best and lasting interests of the masses—having 
determined so to favour the few at the expense of the many, in 
utter di of the soundest principles of political economy. 
“Let us, however,” said the president, “instead of croaking, 
stand up and quit ourselves like men, and especially as b 
Englishmen, leaving the people of less favoured nations to wrap 
themselves up in the worn out and thread-bare vestments of pro- 
tection.” Mr. Spice then gave an exhaustive résumé of the pro- 
gress of electric mes y be pee the past year, the advances made 
in which, he observed, had been very marked. He described the 
various systems of electric lighting which were now before the 
public in a practical form, and pointed out the extent of their 
application in England. The Jabiochkoff light had been experi- 
mentally tried on the Holborn Viaduct, in Billingsgate Marke 
and was now under trial on the Thames Embankment. It h 
also been tried at Westgate-on-Sea for twenty-four nights, and 
its cost carefully ascertained. For fuel, Jablochkoff candles, and 
attendance for the six lamps used, the cost was £40 9s. 4d. The 
cost of gas at Westgate prices, 6s. 6d. per 1000 cubic feet, to pro- 
duce the same amount of illumination would be £16 lis. 4d., 
whilst at London prices, 3s. 6d. per 1000ft., it would only be 
£7 18s. 9d. The ieff, the Serrin, the Siemens, the Lontin, 
the Wallace, the Werdermann, the Van der Weyde, and the 
Wilde Electric light systems were sucessively described and 
the adoption of the Rapieff light at the Times office and of the 
Wallace light at the Great Eastern Railway Station in Liver- 
pool-street noticed. In hermcng 4 up the merits and demerits of the 
electric system of lighting, the president observed that there 
could be no doubt but that for special purposes where a high 
standard of illumination was a sine qud non, and where the extra 
expense it entailed was of no moment, that light would find a 
wide field for its adoption. ‘“‘ Vestries, however,” said Mr. 
Spice, ‘‘ will find it a less easy question to solve, for, however 
much the British public may like to promenade by the light of 
electricity, they will object to pay for the extra illumination if it 
entails extra cost, and vote it to be for the present mere ‘moon- 
shine,’ notwithstanding the fact that in popular estimation the 
electric light has come to be regarded in our day as ‘the light of 
the future,’ as no doubt in some sense it may be. But there is 
all the difference in the world between the proximate and the far 
distant fusure, and the apologists for an electric light have never 
defined this difference. Hence the British public are left to the 
exercise of their own imaginations as to whether the electric light 
future may be five or five thousand years; it would be presump- 
tion on my 5 oy to pretend to draw the line between these two 
periods.” e address was well received by an appreciative 
audience, and at its close a cordial vote of thanks was accorded 
to the president. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specijication. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
po ad to those pages and finding the numbers of the Specifi- 

ton, 


Grants and Dates of Provisional Protection for Six Months. 


4563. Improvep Beverace, W. H. Crispin, Rickham House, Haverstock- 
hill, London.—11th November, 1878. 

5249. Sanitary, &c., Comrounps, W. Jeyes, Catherine-street, Aston Cross, 
Birmingham.—23rd December, 1878. 

50. ComBIneD Rute, Ruver, Pen and Penort Cases, Eraser, and Parer 
Kunire, J. W. Spear, South-place, Finsbury, London. 

54. Prarrine, &c., Faprics, J. Smith, Manchester. 

53. Exrractine loping, &c., H. B. Barlow.—A communication from J. 
N. Dubreuil, Paris.—4th January, 1879. 

58. Gatvantc CeLts, &c., W. Erck, Gloucester-gardens, Hyde Park, 
London. . i 

60. TeLerHonic Apparatus, J. Imray, Seuthampton-buildings, London. 
—A communication from M. Boudet, Paris. 

62. Nur and Wasuer, T. E. M. Marsh, Westminster-chambers, Victoria- 
street, Westminster. 

64. Isrustons or Decoctions, A. M. Clark, Chancery-lane, London.—A 
communication from J. B. Toselli, Paris.—6th January, 1879. 

66. Sprives for Groves, &c., L. Stean, East-road, London. 

68. LusricaTors, J. Blake, Oxford-street Works, Accrington. 

70. Permanent Way, W. Seaton, Agar-street, Strand, Westminster. 

72. Moves for Sprxnixe, &c., J. Dodd, Oldham.—7th January, 1879. 

74. CURING, PRESERVING, and Packine Bacon, &c., J. J. Boyd, Wellington- 
chambers, London Bridge, London. 

76. Conpensinec Steam, H. W. Bulkley, New York, U.S. 

73. Prore.iine, &c., Steam Vessexs, G. R. Dunell, Inglewood.—A com- 
munication from J. B. Herreshoff and J. B. Herreshoff, Bristol, U.S. 

80. Street Guiiey or Trap, T. Simcox, Halifax. 

ay nena &c., Oe Tedd peeks Coventry. 

83. Evecrric Lamps, W. Beak-street, London.—A icati 
from J. Jaspar, Litge, Belgium. ; —— 

84. Woven Fasaics, J. Kerr, Church. 

86. VENTILATING Manuractorigs, &c., H. Lacy, Manchester. 

88. Prttark and other Lerrer Boxes, F. L. Leech, Pendleton.—Ssth 
January, 1879. 

90. ToorHep Wueets, 8. Buckley and J. Taylor, Castle Ironworks, 
Oldham. 

94. DistriscTinc Types, J. Imray, Southampton-buildings, London.—A 
communication from J. North, Middletown, U.S. 

96. PorTaBLe and Fixep Forces, H. Eyre, South Norwood. 

98, Lame Burners, E. T. Hughes, Chancery-lane, London —A communi- 
cation from C. Benedict, Waterbury, U.S. 

100. Surps’ Davirs, H. Robertson, Gosport.—9th January, 1879. 

103. Truck, C. Pieper, Belle-Alliance-Strasse, Berlin.—A communication 
from M. Zimmermann, Dresden. 

105. MeasuRinc the Fiow of Water in Pires, G. F. Deacon, Liverpool. 

106. Steam Encives, J. C. Mewburn, Fleet-street, London.—A com- 
tmaunication from T. Waag, Lille, France. 

108. ANcuors, H. 8. Fowle, Massachusetts, U.S.—A communication 
from S. Whittier and A. R. Whittier, Massachusetts, U.S. 

109. Musica InstrcMENT, M. Stellmann, Manchester. 

1ll. Screws, &c., C. W. Parker, Leeds. 

112. Sworp Scasparps, F. M. Mole, Birmingham. 

113. PorTaBLE Gas Apparatus, 8S. W. Wentworth, 
London. 

114. Treatinc Reruse, &c., H. Whiley, Birchwood. 

115. Harpentnc Hottow Street Articies, C. D. Abel, Southampton- 
builcings, London.—A communication from W. Lorenz, Carlsruhe 
Germany. ' 

116. Strays and Corsets, R. A. Young and R. Neilson, Bristol. 

118. Steam Traps, H. Ewart, Belfast.—10th January, 1879. 

119. Securinc Looms and other Macutnes to the Fioors of Rooms, &c., 
J. Bentley and C. Ackroyd, Bradford. 

121. Haviinc Vessets on Siipways, &c., 
Northam Ironworks, Southampton. 

122. Wixprisc Drums and Fans, J. §. Walker, T. A. Walker, and E. R. 

alker, Wigan. 

123. Rixes, Hooks, &c., J. V. Hope, Liverpool. 

124. Steam Piovens, W. R. Watson, Glasgow.—A communication from 
J. Fogarty, Jersey, U.S. 

125. Srencu Traps, P. F. Halbard, Burton-on-Trent. 

128. Furnaces, C. Carr, jun., Smethwick. 

129. Prorettinc Marine Torpepors, H. G. Huxley, Stockwell Park- 
road, Brixton, and M. Blok, Chiswell-street, St. Luke’s, Finsbury. 
London. ‘i 

130, Drittinc Macuryes, J. Madocks, Dartmouth. 

‘13L Rerractory Basic Bricks, &c.,8.G. Thomas, Queen’s-road Villas, 
Queen’s-road, Battersea Park, Surrey. 

132. Pristine Puates, &c., F. H. F. Engel, Hamburg, Germany.—A 
communication from G. W. Seitz, Wandsbeck, Germany. <i 

132, BREECH-LOADING Frre-arMs, J. Lang, Cockspur-street, London. 

134. BREECH-LOADING SMALL Frre-arms, H. W. Holland, New Bond- 
street, London, and T. Perkes, Cleveland-street, Fitzroy-square, 
London. 

135. Separatinc Matters of Dirrereyt Densities, E. Bazin, Paris.—11th 
January, 1879. 

137. Bicycies, &c., W. 8S. Lewis, Wolverhampton. 

139. Wixp Mvsica Instruments, E. Hunt, Glasgow.—A communication 
from M. J. Matthews, Boston, U.S. 

141. Prrtine, H. J. Haddan, Strand, London.—A communication from 
A. Wohlfarth, Leipzig, Saxony. 

143. Siipine Stay Busks, W. L. Arens, Hamburg, Germany. 

145. Wrinoine, &c., Macuines, C. Wood, Heaton Norris. 

147. Courtine Apparatus for RatLway Caxriaces, W. R. Lake, South- 
ampton-buildings, London.—A communication from J. B. Safford, 
Buffalo, U.S.—13th January, 1879. 

149. Botts and FisHp.ares, &c., W. de Winton, Great George-street, West- 
minster. 

153. ExamMixtyc INTERNAL Parts or CavrT1es of the Bopvy, &c., J. C. 
Mewburn, Fleet-street, London.—A communication from M. C. F. 
Nitze, Vienna. 

157. Packinc Macuine, &c., W. R. Lake, Southampton-buildings, 
london. — A communication from Cleveland Paper Box Machine 
Company, Incorporated, Cleveland, U.S. 

159. Low-waTer Detectors for Steam Borers, A. V. Newton, Chancery- 
lane, London.—-A communication from W. Duryea, Glen Cove, New 
York.—14th January, 1879. 

161. Power Looms, R. Marchant, Huddersfield. 

163. Casks, &c., F. Gould, Champion-hill, Surrey. 

165. Frre-GRATE ORNAMENTS, 8. H. Sharp, Leeds. 

167. Pumps, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from C. Tyson, Philadelphia. 

5° a and TRANSPORTING MERCHANDISE, &c., E. Latham, Rirken- 

es 





South Hackney, 


T. Summers and A. J. Day, 


a . 

171. Cocks or Vatves, R. G. Warner, Jewin-crescent, London. 

175. Mrxise Macutyes, P. H. Bracher, Wincanton. 

177. Grinpinc Part, &c., M. P. Ismay, Newcastle-upon-Tyne. 

179. Exricnuinc Prospuates of Lime, &., W. R. Lake, Southampton- 
buildings, London.—A communication from C. dela Roche, Paris.— 
15th January, 1879. 

185. StRETCcHING and BLockine Hats, &c., E. P. Alexander, Southampton- 
buildings, London.—A communication from H. A. House and D. 
Wheeler, Bridgeport, U.S. 

187. Repvuctnc Orcanic Supstances Contarninc Nirrocen, &c., F. 
a Frankfort-on-the-Maine.—A communication from C. Neuss, 

ies' 

189. SuLpHuRovs Gases, A. H. Allen, F.C.S., Sheffield. 

191. MovaBie Furnace Baas, J. Proctor, Burnley. 

193. Frurp Pressure Recuiaror, W. R. Lake, Southampton-buildings, 
London.—A communication from C. C. Barton, Rochester, and J. B. 
West, Geneseo, U.8.—16th January, 1879. 

195. Wire Fences, A. M. Russell, Edinburgh. 

197. Brercn-LoapING Fire-arms, P. Gay and H. Guénot, Boulevard St. 
Denis, Paris. 

199. Vatve Motion of Sream and Compressep Arr Enoines, R. Lay- 
beurne, Newport. 

201. Pipes, &c., for Smoxinc, H. Mauthe, Euston-road, London. 

203. Screw Propetters, J. Fisher, South Norwood.—17th Januery, 1879. 

205. Cannon for Arauetics, J. Holtum, Waresidc. 

207. ARTIFICIAL FueL, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from A. M. J. Pastré, Paris, 

209. Pires, &c., for Smoxinc, H. Harbord, Warwick-lane, London. 

211. Evectric Licnut, J. Rapieff, Middle-street, London. 

213. PapLocks, R. Lake, Southampton-buildings, London.—A com- 


munication from J. Fetter, Cracow, Austria. 
215. Motive Power Encixzs, N. Macbeth, Bolton. 


217. Rarmway Brake Apparatus, E. D. Barker, Bedford-row, London.— 
18th January, 1879. 

219. WeLDLEss Cuarns, &c., W. Deakin, Birmingham. 

221. CoupLine Rattway Wacons, &c., T. Dobson, Crewe. 

223. CounTERPANES, Sueets, &c., G. Hodgkinson and J. B. Hodgkinson, 
Bolton-le-Moors. 

225. Workine Vacuum Brakes, F. W. Eames, Leeds. 

227. Receptacie for Hycroscoric Exposives, A. V. Newton, Chancery- 
lane, London.—A communication from A. Nobel, Paris. 

229. TeLepnones, W. R. Lake, Southampton-buildings, London.—A com- 
munication from F. Blake, jun , Weston, U.S. 

231. Spiitrine Srone, &c., J. H. Johnson, Lincoln’s-inn-fields, London.— 
A communication from T. Norris, jun , Philadelphia, U.8. 

233. Topacco Pires, H. P. Fenby, Leeds. 

235. CarpinG Fisres, J. Schofield, J. Walton, and T. Holt, Littleborough. 

237. WaTeR Morors, F. C. Glaser, Berlin.—A communication from A. E. 
Mdller and K. Schaltenbrand, Berlin. 

239. Repropuctnc Writino, &c., F. Wirth, Frankfort-on-the-Maine. —A 
communication from A. Ungerer and F. Bazant, Vienna.—20th January, 
1879. 

241. Rotary Kyirrinc Macuines, W. Morgan-Brown, Southampton- 
buildings, London.—A communication from O. Twombly, Lake Village, 


Belknap, U.S. 5 
245. Execrric Licutrxe, R. E. B. Crompton, Queen Victoria-street, 
ans, Bow, London. 


London, and P. W. W 

247. Iron Fencine, R. S. Moncaster, Kirk Ella, near Hull. 

249. Wasninc Gop, &c., J. C. Mewburn, Fieet-strect, London.—A com- 
munication from J. Wetson, Rio de Janeiro. 

251. Fitter Presses, H. E. Newton, Chancery-lane, London.—A com- 
munication from A. L. G. Dehne, Halle-on-Saal, 

253 REGISTERING PassENGERS ENTERING Venicies, &c., W. Miller, 
Liverpool. 

255. Beer, &c., W. L. Wise, Adelphi, London.—A communication from 
J. Dromel, Parie.—2lst Janwary, 1878. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

300. SaponrFicaTion of MinERAL O1ts, &c., C. D. Abel, Southampton- 
buildings, London.—A communication from J. Barbieux and A. Rosier, 
Marseilles.—24(h January, 1879. 

309. Gas-poweR Locomotives, Carl Pieper, Berlin.—A communication 
from C. Krauss, Hanover.—25th January, 1879. 

327. Barus and Baraine, H. J. Haddan, Strand, Westminster.—A com- 
munication from W. Wasson and C. N. Harris, Carson City, Nevada, 
—27th January, 1879. 

337. Purtryinc Mippiinos, W. J. Fender, Minneapolis, Hennepin, U.S. 
—27th January, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

330. PrReveNTING INcRUsTATION in Stream Borers, &c., W. Murdoch, H. 
H. Ault, and W. Knowles, New Crane, Wapping, London.—27th 
January, 1876. 

365. Combine, &c., Woot and other fibrous substances, H. W. Whitehead, 
Holbeck.—29th January, 1876. 

399. RarLway WHEELS, W. H. Kitson, Victoria-terrace, Belle Vue-road 
Leeds.—lst February, 1876. 

437. Sawinc Macutvery, J. Groves, jun., Springfield Mount, Overhill- 
road, Dulwich.—3rd February, 1876. 

999. CarBonaTE of Sopa, E. Solvay, Brusse’s.—8th March, 1876. 

354. Rops, Bars, &c., B. J. B. Mills, Southampton-buildings, London.— 
28th January, 1876. 

367. SupMaRINE TeLecRaPH Capes, F. le Breton Bedwell, Old Broad- 
street, London.—29th January, 1876. 

370. Steet, J. Baur, Southampton-buildings, London.—29th January, 






’ 


1876. 

379. Steet, J. Baur, Southampton-buildings, London.—3lst January, 
1876. 

493. BreecH-Loapinc Smatt-arMs, W. Powell, Birmingham. — 7th 
February, 1876. 

390. Tram or Roap Locomotives, H. Hughes, Leicester.—3lst January, 
1876. 

409. Steam Generators, D. Midgley, Stanningley, near Leeds.—2nd 
February, 1876. 

404. Evastic WHEEL Trres, F. Mulliner, Brook-street, Grosvenor-square, 
London.—Ilst February, 1876. 

411. Ice Rvs, J. Gamgee, Chelsea, London.—2nd February, 1876. 

414. Pumps, W. Adair, Liverpool.—2ad February, 1876. 

427. Printinc Macurneky, W. Conquest, Tudor-strect, Whitefriars, 
London.—2nd February, 1876. 

442. Jacks and Jack-Hooks, J. Broadhead, Shay Clough, Austonley.— 
3rd February, 1876. 

657. Bouts, J. F. Miller and D. Robb, Glasgow.—17th February, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 

$17. Cutorine, W. Weldon, the Cedars, Putney.—1st February, 1872. 

298. Drawine Boarp, M. Wigzell, George-street, Croydon.—31st Janucry, 
1872. 


600. Storrivc Hotes in Sms, &c., J. W. Wood, Harwich.—26th F bruary, 
1872. 


326. EVAPORATION and GRANULATION of Sucar, G. Fletcher, jun., Derby. 
—lst February, 1872. 

339. Nait Macuines, J. H. Johnson, Lincoln’s-inn-fields, London.—2ad 
February, 1872. 

354. CapsuLes, W. Betts, Wharf-road, City-road, London.—8rd February, 
1872. 

355. Capsciinc Bortves, &c., W. Betts, Wharf-road, City-road, London.— 
3rd February, 1872. 

325. Iron and Steer, J. H. Johnson, Lincoln's-inn-fields, London.—1st 
February, 1872. 

350. Heatinc Water, &c., J. C. Calvert and J. Taylor, Huddersfield.—3rd 
February, 1872. 


Notices of Intention to Proceed with Patents. 

3113. PLraninc Woop, &c., L. Varicas, Chancery-iane, London.—A com- 
munication from W. H. Doane.—7th August, 1878. 

3792. TrRaveLuinc Baos, &c., L. Autra, Frith-street, Soho, London,—26th 
September, 1878. 

3814. Lypicatine the Speep of Enoines, &c., W. Smith and R. Wall, 
Liverpoo! 

$821. Seat for Sustarmsinc Persons in the Water, A. W. Birt, Dock- 
street, London. 

3822. AppLyInc CHINEEING by Dyetnc, &c., W. A. Barlow, St. Paul’s- 
churchyard, London.—A communication from L. Bentayoux.—27th 
September, 1878. 

3823. Catcutators, J. P. Hawtrey, Slough. 

3830. Empossep Materia. for Decoratinc WALLS, J. Harrington, Ride.— 
28th September, 1878. 

3840. GRaNULATING MittstongEs, J. W. Throop, Aldersgate-strect, London. 
—A communication from E. P. Welch, J. H. Welch, R. W. Welch, C. 
Reed, J. P. Willett, and E. P. Hann. 

3844. loprve and Brome, C. M. Sombart, Magdeburg.—A communication 
from H. Boeckel and R. Miiller. 

3853. LicnTinc and Heatinc, &c., A. Wilkinson, Marylebone, and W. 
Willings, Wembley.—30th September, 1878. 

3858. VeLocirepes, R. Harrington, Wolverhampton.—Ilst October, 1878, 

3869. Hanp Seep Diese, R. Holmes, Norwich. 

$871. Scurcuinc Frax and other Fisres, W. Henderson, Bruton.—2nd 
October, 1878. 

3889. Steam Borers, A. M. Clark, Chancery-lane, London.—A communi- 
cation from M. Coryelle. 

3890. Lamps, G. Seagrave, Mark-lane, London. 

3893. Water Topacco Pipes, &., E. A. Brydges, Berlin.—A communica- 
tion from J. Riedel. 

3894. Fastentnes for Brace ets, &c., H. Payton, Birmingham.—A com- 
munication from J. Mendelow. 

3896. Brewinc Hops, F. Gretton, Burton-on-Trent. 

3900. AsPHALTE, E. G. Brewer, Chancery-lane, London.—A communica- 
tion from V. L. Daguzan. 

3904. Propucine CHaRacTeRsin Perrorations in Parer, &c., W. R. Lake, 
Southampton-buildings, London.—A communication from J. L. Poirier, 
—8rd October, 1878. 

3909. Pen Stanps, J. H. Hilton, Liverpool. 

3914. TransmiTTinG Motion to Stone Breakers, &c., W. H. Baxter, 


Leeds. 

$918. MecuanicaL Toy Boats, &c., J. G. Tongue, Southampton-buildings, 
London.—A communication from E. Martin.—4th October, 1878. 

3928. Toses or HoLttow Cyiixpers, &c., A. Clifford, Birmingham. —5th 
October, 1878. 

3935. REFRIGERATING APPARATUS, J. Harrison, Battersea.—7th October, 


1878. 
4002. Borer Furnaces, &c., F. W. Ashton, Manchester.—10th October, 
1878. 











4023. CoLovurED Puotocrapuic Pictures, J. B. Germeuil-Bonnaud, Paris. 

4027. LirHocraPHine and Letrer-PREss Printinc, G. Newsum, Leeds. 

4031. Dirrusine, &c., Ligut, A. M. Clark, Chancery-lane, London.—A 
communication from L. Clémandot.—11th October, 1878. 

ry nena oe Execrric Licnut, G. P. Harding, Paris.—12th October, 
de 





4072. Prerarninc Exastic Corp, and Braip for Market, L. Turner, 
Leicester, 





4075, Gatvanic Barrertes, J. H. Johnson, Lincoln’s-inn-fields, London, 
—-A communication from W. W. Griscom.—1l4th October, 1878. 

4096. Surrs’ Licuts, P. K. Seddon, Waltham Grove, near Great Grimsby, 
— 15th October, 1878. ; 

263. Kivtine, &c., Macnines, W. H. Abbott, Harrow. 

4265, VeLocipepes, G. Singer, Coventry.—24(h October, 1878, 

4297. AcaLomeratina Coat, &c., B. Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from G. J. P. Couffinhal.—25th October, 
1878. 

4346. TeLrorarpn Castes, E. Berthoud, Cortaillod, Switzerland, and F, 
Borel, Boudry. — 29th October, 1878. 

4381. Kitns, F. Wirth, Frankfort-on-the-Maine.—A communication from 
H. Escherich.—30th October, 1878. 

4401. Oxipe of Zine, &c., W. Blanford, Old Ford, London.—81st October, 
1878. 

4684. TaRraric Acip, &c., F. Wirth, Frankfort-on-the-Maine.—A com- 
munication from H. Goldenberg.—18th November, 1878. 

4721. Tramways, H. T. McNeale, Paris.—20th November, 1878. 

4817. Sarery Apparatus for Sream Borers, A. Longsdon, Queen 
Victoria-street, London. —- A communication from A. Krupp. 26th 
November, 1878. 

4870. SeLr-acrinc Brake or Friction CovriinGs, E. Becker, Berlin,— 
29th November, 1878. 

4892. Wasuina Macutnes, H, L. Wilson and J. Clegg, Clayton-le-Moors,— 
30th November, 187 

5064. Rartway Wueexs, W. H. Kitson, Oulton, Leeds. 

5070. Fastexinc Weartmnc Apraret, E. H. Smith, Winchmore Hill, 
London.—11th December, 1878. 

5086. Vicrornines, Jackers, &e., I. Pick, Queen Victoria-street, London, 

12th December, 1878. 

5207. ArmospHeric Buast SMOKE-consuMING Apparatus, W. J. Chubb, 
Greenwich. —19th December, 1878. 

5263. RoLtitinc Meraus, 8. Fox, Deepear, near Shefficld.—24th December, 
1878. 

5321. UnperRGrouND TececrapHu Lines, J. 8. Pierson, Brooklyn, U.8,— 
80th December, 1878. 

21. BREECH-LOADING ORDNANCE, A. Longsdon, Queen Victoria-street, 
London.—A communication from A. Krupp. 

22. Horse-rakes, J. R. Jefferies, Orwell Works, Ipswich.- 2ed Janucry, 
1879. 

31. Avromatic Steam Borter Feepine Apparatus, H. J. Haddan, Strand, 
Westminster.—A communication from C, Ault. 

33. Distnrecrants, &c., R. V. Tuson, Royal Veterinary College, College- 
street, Camden Town, London.—3rd Januory, 1879. 

76. Conprensine Stream, &c., H. W. Bulkley, New York, U 8. 

78. Prope.iine, &c., Steam Vessevs, G. R. Dunell, Inglewood.—A com- 
munication from J. B. Herreshoff and J. B. Herreshoff.—sth January, 
1879. 

108. Ancuors, H. 8. Fowle, Massachusetts, U.8.—A communication from 
8. Whittier and A. R. Whittier.—10th January, 1879. 

131. Rerracrory Basic Bricks, &c., 8. G. Thomas, Queen’s-road Villas, 
Queen’s-road, Battersea Park, Surrey. 

134. BReecH-LOADING SMALL Fire-arms, H. W. Holland, New Bond- 
street, London, and T. Perkes, Cleveland-street, Fitzroy-square, London. 
—llth January, 1879. 

177. Grixpre Parnt, &c., M. P. Ismay, Ousebarn.—15th January, 1879. 

225. Workrnc Vacuum Brakes for Rattways, F. W. Eames, Leeds.— 
20th Janvery, 1879. 

242. Licntixne and Extincuisuine Gasiicuts, &c., G. P. Gauster, Read- 
ing, U 8S.—2lst January, 1879. 

300. SApontFicaTION of Mrverat O1rs, &c., C. D. Abel, Southampton- 
buildings, Chancery-lane, London.—A communication from J. Bar- 
bieux and A. Rosier.—2ith January, 1879. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 





1355. Gas Burners anp Reriectors For Heatixc and Warmina, C. £. 
Billing.—Dated 5th April, 1878. 6d. ; 

The reflector plate is concave, and formed with projections reap in 
every direction, the surfaces being raised to various heights on the 
plate, so as to break the lateral curvilineal radiating projections of the 
rays of heat{and light, thus obtaining a steady light. An improved 
atmospheric gas burner is employed, and consists of a vertical tube with 
an inner rod extending its whole length, and having attached to its 
upper end an inverted cone placed a suitable distance above the top edge 
of the tube, the latter being perforated or entirely open at the bottom 
part for admitting and mixing atmospheric air @nd gas in the proper 
proportions for combustion. 

1951. Grate Bars anp APPARATUS FoR ConsuMING SMOKE, J. Pickup.— 
Dated 15th May, 1878. 6d. 

Journals are formed at the end of a square or flat rocking bar, and rest 
in bearings in the dead plates. The toothed portions of the bars are 
cast in sections, and have a hole in the centre so as to thread them on a 
journal bar, the teeth projecting right and left, and the tops which are 
exposed to the fire being in a straight line. When any of the teeth are 
damaged, by taking the bar out, the sections of the grate bar can he slided 
from the journal bar, and the damaged section can be replaced. A num- 
ber of hollow bars are placed at the bridge end of the fire-bars at an angle 
to the same, and are connected with the air passage under the bars in 
such a way that the air passes through the hollow portion ‘of the bars 
to the top side of the fire, thus assisting the consumption of the fuel and 
smoke. 

1998. Moron Encines, W. R. Lake.—Dated 18th May, 1878.—(A commu- 
nication.) 18. 4d. 

The pressure of water existing in the supply pipe is employed as 
a motive power, such pressure acting on a piston in a cylinder, which it 
causes to reciprocate, the motion being imparted to a crank shaft by 
means of a connecting rod. The water is admitted alternately to one of 
two cylinders, in which a common piston works. 

2099. Vatves ror Motive Power Enornes, &c., J. H. Wilson.—Dated 
25th May, 1878. 8d. 

In order to render a steam steering apparatus or other machine self- 
controlling, an auxiliary supply and cut-off valve are used independently 
of the main valves of the engine. This valve is operated by a hand lever, 
and consists of a slide valve with a steam inlet on one side of its upper 
face to supply steam to the main cylinder, and steam inlets and an 
exhaust port on the other side of its upper face for actuating a reversing 
cylinder. The ports of the main — are placed two on one side of 
the valve face to supply steam to the top of the cylinder, and two on the 
other side to supply the bottom, and one common exhaust port running 
across the valve face and between the steam ports, one of the passages 
for the top and one for the bottom being led under the exhaust until it 
joins its fellow passage. The valve face has a movable false valve face or 
reversing plate with ports constructed to cover or open the supply 
through the cylinder ports, so as to change the direction of the supply 
and exhaust when the plate is moved. This plate is worked by a spindle 
which is actuated by a connection to a lever and weigh shaft, wor ed or 
rocked by the small auxiliary reversing cylinder. ; 
21°70. Ocaninas, B. G. Brewer.—Dated 80th May, 1878.—(A communica- 

tion.) 6d. 

In aie to enable the ocarina to be brought to the diapason of any 
instrument which it may accompany, an obturator or stop is employed 
which slides through a fittin cork or caoutchouc, and projects into 
the body of the instrument, the end being fitted with a knob to enable 
the stop to be either pushed further in or withdrawn. 
21°79. Harness ror Horses, &c., M. Kosminski.—Dated 31st May, 1878. 





6d. 
The parts of the back band are connected together and to the saddle or 
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pack band by a bolt in the latter, such bolt bein; covered by the upper 

portion of the saddle or back band, and it is held in ition by a screw 

or pin. The collar with its hames is capable of opening at the top, and 

is jointed at the lower part. Harness thus constructed greatly tacili- 

tates the application, separation, and replacement of the different parts 
f. 

pil, Screw Prore.cers AND THEIR Suarts, &c., H. Pullav.—Dated 31st 
‘ay, 1878. 18. 2d. 

mo. ades of the propeller are secured in their sockets in the boss by 
means of rings encircling the shaft, and formed with projections rivetted 
to the shanks of the blades, which are allowed a certain movement round 
the shaft, or in a forward direction, or in oblique directions. The blades 
bear by their shanks on piston buffers held in cylinders formed in the 
boss, and containing water, the pressure of which resists the strain on 
the blades. The buffer cylinders vunicate by y with a passage 
in the shaft, which communicates with a number of small hydraulic 
cylinders placed round the shaft, and having plungers bearing against a 
sliding ring encircling the shaft, and ac’ on by springs, having their 
other ends fixed to the shaft. The sliding ring has a groove on it to 
actuate a lever on a fixed centre, connected to the throttle valve of the 
engines, so as to act in accordance with the strain on the propeller blades. 
In a second arrangement the blades ure made capable of feathering, by 
means of collared shanks capable of turning in the ring pieces. Ina 
third arrangement, the feathering is obtained by the use of the hydraulic 
buffers. Several further modifications are shown. 

2206. Turasuina Macuines, IW. 2. Lake.—Dated 1st June, 1878.—(A com- 
munication.) 6d, 

A sheaf carrier to convey the sheaves from the stack to the machine 
consists of a wooden = , in which travels an endless band carrying 
spiked cross laths. Near the end of the trough is arevolving band cutter, 
and the trough is covered with a sheet-iron bonnet to direct the sheaves 
under the cutter. An arrangement for regulating the supply to the 
beaters consists of an endless travelling platform, to convey the loose 
stuff supplied by the sheaf carrier underneath a slotted iron screen, 
through which projects the teeth of an adjustable encless travelling rake, 
by means of which the supply is regulated, the stuff being at the same 
time spread out. 

2234. Circutatinac Kitn ror Burnino Lime, Bricks, &c., H. Reid. 
—Dated 4th June, 1878.—(A communication.) 6d. 

This consists in securing by up and down draughts the effectually 
berning the contents of kilns, in which are placed lime, cement, bricks, 
or other clay goods, and by an arrangement of flues and dampers to 
utilise the waste heat and gases of the fuel employed. This is effected 
either by a suitable chimney or by the aid of ventilators, blowers or com- 

air, so as to burn the contents of the kilns by circulating the 
Peat in a continuous manner through the several compartments or series 
of kilns connected by flues and valvular or damper arrangements. 
2265. Roiier Skates, J. MacKay.—Dated 6th June, 1878. 6d. 

This relates to improvements on patent No. 740, dated 22nd February, 
1877, and consists oF a bracket with an inclined plane, which is attached 
to the footstock of the skate in duplicate, one at the toc and one at the 
heel. On this bracket is pivotted a second bracket with a corresponding 

lane working on the plane of the fixed bracket. This moving bracket 
arms carrying the axle and rollers, and has also horns or arms which 
replace the controller bar in the former patent. These horns or arms 
ewbrace a barrel containing a spiral spring and attached to the foot- 
stock. 
2268. Sewixa Macuiyes, J. Fraser and J. Ower.—Dated 7th June, 
1878. . 

A notch is formed in the table for the passage of a needle, which is 
fixed on a vertical bar working up and down in two sockets in the frame, 
the bar being outside the edge of the table, and having a projection to 
carry the needle. A hook is formed near the point of the needle to take 
the thread through the cloth. The thread is contained in a shuttle 
forming the segment of a ring, and is fitted in a circular race, a small 
part of which is cut away for the passage of the loop. The shuttle is 
driven by two pins attached to a shaft, supported on the frame at right 
angles to the race, and in a line with the centre. On the end of the shaft 
is a disc, at the outside of which are two sockets to carry the pins which 
drive the shuttle. The pins which enter holes in the shuttle are with- 
drawn at a certain part of the revolution by means of a stationary 
cam, so as to clear the loop and then again engage with the shuttle, one 
being re-engaged before the other is retracted. 

2269. Motive-power Macuines, C. Guy.—Dated Tth June, 1878. 6d. 

A four-wheeled vehicle is propelled and draws after it a train of wagons 
by means of pedals worked by the driver, the motion being transmitted 
by suitable means to a set of traction levers, which simulate the action of 
a horse. 

2286. Macnivery ror Curtinc Sueet Metat, M. W. Johnson.—Dated 
7th June, 1878. 6d. 

The sheets of metal, as they leave the rolls, are placed on a truck with 
a movable top until a pile of several inches is built up. The truck is 
then run to the cutting hine, which ists of a pair of standards 
with guides in which a guillotine knife is worked up and down by 
excentrics. Beneath the knife is a strong cross-bar to resist the down- 
ward pressure, and in front of the knife is a movable carriage capable of 
moving to and from the knife along guide rails, and on the carriage a 
table is pivotted. The movable top of the truck is placed on the table, 
and the carriage moved forward so as to bring the sheets in position, 
when the knife descends and cuts them at the desired place. 

2289. Macainery ror Recorpinc Cash Transactions, A. M. Clark.— 
Dated 7th June, 1878.—{A communication.) 8d. 

The amount of each transaction is registered on a paper strip inside 
the machine at the same time that the amount is printed or stamped on 
the account bill or ticket inserted for that purpose, the two things being 
done simultaneously by one movement of a lever handle, and the 
different amounts are set in the machine for printing by knobs outside 
the case attached to the operating lever. 

2304. Comptnep TooLs, APPLICABLE AS EITHER Pick, SPADE, SHOVEL, 
orn Hor, C. D. Abel.— Dated 8th June, 1878.—(A communication.) 6d. 

A blade of the form of a spade or shovel has attached thereto a shank 
in the form of a pick. A handle is made with a central longitudinal 
ae at one end, of a size to receive the pick. At the upper end the 
handle has a lateral hole, also of a size to receive the pick. When used as 
a pick or hoe, the pick is passed through the transverse hole in the 
handle and secured by a wedge, so that the pick projects laterally on one 
side, and the shovel on the other, so as to serve asahoe. For use asa 
—_ the pick is inserted into the longitudinal recess and secured by a 
wedge. 

2311. Draw anp Escape VALves ror Steam Enotne Cyiinpers, H. P. 
Holt.—Dated 8th June, 1878.—(Complete.) 4d. 
8 ists in bining the drain and escape valves in one casing 
for both ends of a steam engine cylinder. 
2349. Liquins ror Decotorisinc AND BLEacutne, A. M. Clark.—Dated 
12th June, 1878.-— (A communication.) ,° 

The material to be bleached is treated with an aqueous solution termed 
chlorozon, and which is composed chiefly of an alkaline chlorate or 
chlerite, plus a proper excess of hydrochlorous acid. This latter, in 
pommeee of the material to be bleached, combines eagerly with the 
1ydrogen of the colouring matter, acting on it immediately by its two 
pr a aaa and nascent oxygen or ozone, without the intervention 
of any acid. 


2351. Arraratvus ror Srrtino or SEPARATING, J. H. Johnson.— Dated 13th 
June, 1878.—(A communication.) 6d. 
The sieve or separator serves to actuate an “ aut tic” box, 











made of one piece of steel, square in form externally, and bored slightly 
conical internally of a diameter corresponding to that of the work to be 
turned. At the back is a shoulder by which the cutter is centred, such 
shoulder entering a socket in the slide rest. The cutters may be easily 
removed and drilling or boring tools used in their place. A number of 
tools may be employed so as to form a multiple machine, to effect turn- 
ing, boring, or drilling, and screw.cutting, either separately or simul- 
taneously. 

2385. Evecrric Terecrarnus, FE. A. Cowper.—Dated 15th June, 1878. 6d. 

A sending instrument employed at one station consists of a pen moved 
to trace letters or figures on a moving paper surface ; and at the other 
station another tracer is employed so as to produce similar characters as 
those traced at the sending station. The sending tracer moves two con- 
tact makers, the one in a line at right angles to the line of the other. 
Each contact maker moves over a set of stepped conductors, so as to send 
into line currents of greater or less force, according to the extent of the 
movement. By one contact maker the current is sent into one of two 
lines which connect the sender to the receiver, and by the other contact 
maker currents are sent into the other line. At the receiving station the 
tracer is moved in two directions, at right angles to one another, by 
means of polarised armatures. One instrument is actuated by the 
currents sent into the one line, and the other by the currents sent into 
the other line. 

2386. Rotary Percussive Bortna Apparatus, G. W. von Nawrocki.— 
— Dated 15th June, 1378.—(A communication.) 6d. 

A framing, consisting of vertical rods connected at top and bottom and 
at the middle by discs, is suspended Q ropes in the bore hole, and 
through the centre of the discs passes the bore rod, the upper part of 
which is also suspended by ropes »ctuated from above. This rod consists 
of two parts; the upper part, to which the rope is attached, terminates 
at the lower end in a pair of gripping tongs, which catch under a conical 
head on the end of the lower part of the rod, so that on the upper part 
being raised, it lifts the lower part and also the boring tool attached 
thereto, until the tongs, in having its upper ends moved apart by contact 
with a fixed cone on the frame, release the lower part, which, in falling, 
causes the boring tool to operate by percussion. On again lowering the 
upper part of the boring rod the tongs are opened out in sliding along 
the conical head of the lower part until they catch under the head again 
for the purpose of again lifting the rod and tool. The end of the rod 

P sae oe a dise having ratchet teeth actuated by pawls, connected 
with levers hinged to the framing, and having their upper ends pressed 
against the by springs. On the rod is a conical en! ment which 
presses the levers apart, and — them to actuate the pawls, 
so as to partially turn the ratchet disc, and with it the rod and tool at 
each up-stroke. 

2389. Manvuracture or Tar, F. Wirth.—Dated 15th June, 1878.—(A com- 
munication.) 8d. 

The apparatus rests on I-irons supported by brickwork in such a 
manner that the fire bridges are carried by supports and rails over the 
funnels. The rails support covering slabs, upon which fire canals of 
suitable form are placed. On each side of and parallel with the canals is 
a series of bent tray-like sheets of metal provided with a hollow centre 
through which cooling water is passed. The floor of a cooling space is 
provided with two cooling chambers on each side, the escape pipe for 
carrying off the collected tar being in the centre. In the cooling space 
there is a slime brush provided with arms with steel brushes attached ; 
this brush is worked by rods passing through packed joints. By this 
one the burning of the tar vapour, which usually takes place, is 
avoided. 

2391. Covptinc ror Ramway CARRIAGES, C. Barlow.—Dated 15th June, 
1878.—A communication.)—(Complete.) 6d. 

The coupling is effected by the interlocking of two laterally movable 
draw bars, ~— | consists of a draw head — of a shank and two 
spaced triangular plates removably secured thereto, the one on its wpper 
and the other on its lower horizontal surface, in the space between which 
plates the shank of the draw bar of the other car will be received when 
the coupling is effected. The rear ends of the plates are slightly bevelled, 
so that when the heads are interlocked they have a rocking or tangential 
bearing upon each other, which will cause the cars to be automatically 
uncoupled should any of them jump the track. A combination of levers 
and flexible connections is employed for throwing the heads out of 
engagement with each other, either from the top or sides of the car. 


2393. Wueetep Venicies, J. Bernard.—Dated 15th June, 1878. 6d. 

The tail board when let down is by the swing imparted to it in falling 
caught hold of by a retaining catch. A bar is pivotted at its centre to the 
tail-board, and projects beyond its ends and engages with hooks or 
catches at opposite sides of the vehicle, one formed to catch the bar on 
its top and the other on its under side. The parts of the cart near the 
tail-board are provided with metallic surfaces, so that any grit or dust 
between the surfaces in contact will be readily displaced. The cart can 
be inclined and held at any desired angle, and a spring is employed to 
reduce the concussion to which it is liable when in motion. The body 
of the cart is suspended on free centres between the shafts to enable the 
weight to be more or less thrown on the horse’s back. The tires of 
wheels are formed with a projection on the inner side, the rim being 
grooved to reccive them, and the whole being secured by bolts or cotters. 
The tires are not endless, but their ends are brought together and 
attached to metal plates which form a connection between the tire and 
the other parts of the wheel. 

2395. Construction oF VertTIcaL STEAM Borers, H. A. Byng.—Dated 
15th June, 1878. 6d. 

The fire-box has the form of a vertical cylinder with two flat faces, 
commencing at the top of the fire-box and running out to the circle at 
the bottom, where the fire-box joins the outside shell of the boiler. 
Fixed in the flat faces at successive heights, one above the other,gare 
several rows of ordinary locomotive tubes, and upon each row is fixed a 
slab of fire-brick of a D form, so as to fit against the flat faces, and also 
up against one of the circular parts, the square end of the D reaching 
only a short distance beyond the last tube of the row, and leaving a space 
between it and the opposite circular part of the fire-box. These slabs 
are placed alternately against the opposite circular parts, thus dividing 
the fire-box into a series of chambers, one above the other, and each com- 
municating en the one side with the chamber below, and on the other 
with the one aboveit. In the —— chamber a lateral opening is made 
near the crown of the fire-box leading to the chimney. 

2399. Oxsrarnine Licnt By Evecruicity, W. P. Thompson. —Dated 17th 
June, 1878.—(A communication.) 6d. 

A long carbon pencil is guided by an insulator near the lower part and 
a pivot at the top, which, by its own weight and the weight of its attach- 
ments, presses the stick of carbon downwards. On the vertical atiach- 
ment of the pivot is a rack, on which works a train of gearing of rapidly 
increasing specd, attached to a disc of carbon, upon the edge of which is 
supported the pivot or end of the carbon pencil. Some distance from the 
end of the pencil a platinum or other conductor is pressed against it, and 
the disc forms the other conductor. 


2408. Torrepo Boats, W. R. Lake.—Dated 17th June, 1878.—{A communi- 
cation. - 

This relates to improvements on patents No. 747, dated .22nd February, 
1878, and No. 1305, dated 2nd April, 1878, and consists in forming the 
hull of a central portion for containing the magazine, the chamber for 
the cable, and the compartment containing the steering apparatus ; and 
the side or auxiliary portions, forming the reservoir for the gas and the 
ay ye engines, the screws or propellers being arranged at the stern 
of the side portions, and are rotated in opposite directions. A water 








by means of which a suitable variable current of air is obtained without 
the employment of indirect mechanism. In order to prevent the 
ih of the sul perated upon, and the consequent obstruction 
of the interstices of the separator, a set of beaters of stretched cords is 
employed which act conjointly with, and in the same upward direction 
as, the ee ee air, so as to a ashock through the layer of sub- 
stances under treatment, the air in its upward course carrying off such 
light particles as would cause the obstruction. 
2357. Steam Bor.ers, HW. Turner.—Dated 13th June, 1878. 10d. 

The boiler is made of two parts or shells of cylindrical shape, placed 
eccentrically one to the other, the bottom one being fitted with ordinary 
boiler tubes, some of which form stays for the end plates, such tubes 
being the only parts of the boiler under ounguention, the remaining 

rts being under tension, The tubes are so placed that a space is left 

tween the bottom of the shell and the lower row of tubes, for the 
pose of cleaning, a manhole and door being provided for that purpese. 

@ upper part of the shell above the tubes is principally a steam space. 
The front tube plate of the bottom shell is flanged outwards and con- 
nected to tl:e crown plate of the flame-box, which forms part of the top 
shell, making the junction between the two parts. The top shell forms 





furnace box and fire chest. The back part of the shell is cut away 
for the flames to pass through the height of the upper row of tubes; 
the cut awa rtion forming the fire-box of the boiler. The front part 


of the top shell has a water space extending across the lower part of the 

front of the boiler, leaving room for the ashpit doors below. 

2369. Winpow £acn Fastener, R. Evered, sen., and G. Clarke.—Dated 14th 
June, 1878. 6d. 

The joint pin of the lever fixed on one sash, and which engages with 
the = on the other sash, is formed with a slotted connection, so that 
the lever will not only turn on the pin, but is capable of being drawn 
outward from the joint to permit it to engage with and be disengaged 
from a recess in the other plate. 
2372. Larues, Drititise anp Bortnc Macnines, 4. M. Clark.—Dated 

14th June, 1878.—(A communication.)—(Not proceeded with.) 8d. 

Annular cutters are used in lathes for turning cylindrical work, each 





ber is formed in the hull which the operator may cause to fill with 
water, in order to submerge the boat. When wished to raise it , the 
operator can admit gas to an auxiliary engine in connection with the 
water chamber, so as to force out the water, when the boat will rise again. 
The cable, through which the current is tz tted for actuating the 
various devices necessary, may consist of a single wire connected with a 
multiple or compound relay, but it is preferable to have one wire for all 
operations, exclusive of firing, and to employ a separate insulated wire for 
the latter purpose. 

2411. Sipe Licuts anp Suvutters For Port-HOLEs, &c., R, W. Vivers.— 

Dated 18th June, 1878. 6d. 

Side lights or shutters are hinged at their lower sides, and open out- 
wards only to an angle of from 45 deg. to 85 deg., so that should the port- 
holes be submerged when the vessel heels over, the pressure of the water 
on the outer surface of the side lights or shutters would immediately 
close them, when they are held in position by spring catches. 

2414. Cures ror Ropss, J. Rowbottoin.—Dated 18th June, 1878.—(Not pro- 
ceeded with.) 4d. 

A steel clamp has a wedge working inside it with a groove along the 
top, in which the rope works between it and the top of the clamp. When 
the wedge is forced inwards the rope is jammed or clipped between the 
wedge and the top of the clamp, 

2416. Buckets, Wartertna Pots, &c, W. 
Wheeler.—Dated 18th June, 1878. 6d. 

A valve opening inwards is formed in the bottom of the vessel and 
closes on a suitable seating, so that when the bottom of the vessel comes 
in contact with water, the valve will be forced inwards, allowing the 
entrance of the water. When the vessel is withdrawn, the weight 
of ma water on the valve wiil close it and prevent the escape of the 
water. 

2417. Inkstranns, W. S. Stewart.—Dated 18th June, 1878. 6d. 

The inkstand has a globular form with a flattened base, where it is 
made heavier in order to enable it to right itself when upset. Projecting 
down from the mouth to near the base of the inkstand is a conical tube, 
which, when the inkstand is upset, will prevent the escape of ink from 
the mouth, to which a suitable spring or other cover may be adapted 
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2427. Inpicatinc Encacep C.oseTs, Rawway CarRRiaces, &c., 
M. Abrahams.—Dated 18th June, 1878.—(Not proceeded with.) 2d. 

A tablet bearing the inscription “ Engaged ” is presented to view either 
by the action of closing the door or by the use of a separate key. 

2431. Harness ror Horses, W. A. Barlow.—Dated 18th June, 1878.—(A 
communication.) 6d. 

Blinkers are placed on the forehead of the horse, and are attached so 
that the driver from his seat can cause them to drop over the eyes of the 
animal at will. The blinkers consist of two semi-circular ares fitted to 
the bridle and pivotted to arms, the two ares being connected by a blind 
or screen, 


2433. Apparatus FoR BuNDLING FirEwoop, J. Rowley.—Dated 18th June, 
1878. 6d. 


The sticks of wood are placed by hand in a cylinder, which is then put 
on a frame yg a plunger, to which a reciprocating motion is given, 
the other end of the cylinder being in front of a second cylinder. When 
the plunger advances the sticks are forced into the second cylinder, 
and the first cylinder is in filled. ap the action being repeated, 
the first bundle is pushed half out of the end of the second cylinder, 
which is tapered towards the end so as to compress the sticks, when the 
string is attached. 

2435. Transverse SLEEPER FoR RaILways AND TRAMWAYS, F. Purser.— 
Dated 19th June, 1878.—(Not proceeded with.) 4d. 

The sleepers are made of three plates of iron or steel, one being of a 
trough-shape to form the body, and the others of a similar form, but 
secured in an inverted position within the body. Upon the latter plates 
at the outer end are clips to hold the outer and lower flange of cach rail, 
whilst a screw dog bolt, arranged on the inner side, secures the same. 
2438. GrapHiTe THERMOMETERS AND Pyrromerters, 0. Steinle.—Datcd 

19th June, 1878. 6d. : 

This consists in the use of a car of graphite or plumbago enclosed 
within a tube, which tube being liable to, change in length by difference 
of temperature, is caused to act on the indicator by means of a tube 
extending from the top of the said bar to the indicator. 

2439. Kitns ror Buryinc Line, Cemenr, &c., EF. Crosland.—Dated 19th 
June, Ro ng proceeded with.) 2d. 

This consists of a shaft, somewhat similar to an ordinary lime kiln, but 
very wide at the bottom, part way up which is built a division, so that 
the original charge put in at the top is divided into two streams and dis- 
charged at two separate openings at bottom. 

2442. Gas Sarety Lamps for Mines, &c., F. S. Schiitze.—Dated 19th June 
1878.—(A communication.) 6d. 

A two-way cock delivers the gas to either a small central burner called 
the lighting burner or to an annular argand burner, the gas being 
supplied through a metallic pipe or a hose pipe. A small pipe of a size to 
receive a match passes through the casing over the burner, and a 
roughened plate inside the lamp can be moved by an external lever, so as 
to cause the ignition of the match. The burner is surrounded by a ring 
terminating in an annular disc fitting into an air chamber above the cock. 
The dise has openings for admitting air to the upper outer part of the 
burner, and air passages are also formed to the space between the argand 
burner and the lighting burner. 

2444. Decoratine GLAss FOR ADVERTISING AND ORNAMENTAL PURPOSES, 
W. Boggett.—Dated 19th June, 1878.—( Not proceeded with.) 2d, 

This consists, First, in removing portions of silver from looking glasses 
by coating the silver shortly after it has been deposited on the glass with 
whiting or other opaque matters mixed with an adhesive material, which 
is soluble in water ; Secondly, in using fluted paper with wide indenta 
tions ; Thirdly, the employment of india-rubber stamps for impressing 
or printing an opaque ground upon the glass by means of an adhesive 
opaque substance. 

2446. Arracninc aND ApDJUsTING DvoR AND OTHER KNOBS ON THEIR 
Spinp_es, W. Trubshaw.—Dated 19th June, 1878.—( Not proceeded with.) 
2d. 

The square spindle of the knob is plain on one end, and on the plain 
end the fixed knob is attached. The other end of the spindle is screwed 
onits angles. In the neck of the movable knob is a bush, having a square 
hole which takes upon the spinale. The metallic mount in front of the 
neck of the knob is made hollow or undercut, a square notch or slot at 
the edge of the central opening in the mount giving access to the under- 
cut part of the mount. On the inner face of the front plate of the mount 
is a ring-like incline, the incline having the same breadth at the square 
notch or slot in the undercut mount, the base jor lowest part of the in- 
cline being situated at one side of the notch or slot, and the top or sum- 
mit of the incline at the opposite side of the notch or slot. At the sum- 
mit of the incline is a pin or stop. 

2448. Compinep Apparatus FoR BorLinc, WASHING, AND RINSING YARNS 
AND sn Fasrics, 7. Bokne.—Dated 19th June, 1878.—(Not proceedcd 
with.) 2d. 

This consists of a wooden case resting in an oblique position upon a 
frame. Within the case, which is securely shut and made tight, so as to 
allow no liquid to be thrown out during the operation, two, three, or 
more beater pistons are provided and work closely, sliding parallel with 
each other. These beaters are hollow and slide upon rollers. Motion is 
imparted to them by means of a crank shaft resting in the frame. 

2450. Apparatus FoR Propucinc Tunes upon Be tts, &c., J. Jones.— 
—Dated 19th June, 1878. 6d. 

A cylinder has a ram moved by hydraulic pressure, and carrying at its 
upper end a plate, upon which studs are placed in rows and arranged so 
that, when moved by the plunger, they will actuate levers connected 
with the bells, and thus by properly arranging the studs a tune will be 
played upon the bells. 

2453. Manvuracture anp Borriine or Errervescinc Wines, &c., J. H. 
Johnson.— Dated 20th June, 1878.—{A communication.) 8d. 

The apparatus for manufacturing carbonic acid gas is supported on a 
column provided with a movable frame to receive the bottle containing 
the wine to be impregnated, and which is caused to revolve so as to 
facilitate the impregnatiou of the wine with the carbonic acid gas intro- 
duced into the movable frame. When the operation is completed a cork 
is driven into the bottle by the action of a pedal, after which the bottle 
is removed. 

2454. Apparatus For INDICATING THE TOO Rapip SPEED or Trans, Z/. 
A. Bonneville.—Dated 20th June, 1878.—(A comimunication.)—{ Not pro- 
ceeded with.) 2d. 

A petard is connected with a pendulum held in check by a lever, 
which a passing train disengages. A sccond elapses from the time of the 
pendulum being disengaged and the throwing off of the petard from the 
rail, so that should the train reach the spot where the petard is placed 
before the same is removed, the driver will know by its explosion that he 
is iriving too fast. 

2456. TeLeruony, H. J. Haddan.—Dated 20th June, 1878.—(A communi- 
cation.)\—(Not proceeded with.) 2d. 

A “‘ condenser” is used in combination with a telephone, so as to enable 
the latter to be connected with the wire of a galvanic circuit without 
interfering with the action of such circuit. Two or more wires of a 
telegraph line running in the same direction are connected and used as a 
conductor, thus tly reducing the resistance of the line. The wire of 
a telephone circuit is ‘ grounded” at one or more intermediate points, 
and a “‘ condenser ” is inserted in the ground wires, so as to diminish the 
effect of foreign induced currents. Two or more independent galvanic 
circuits are connected by means of a “condenser” to form a telephonic 
circuit without interfering with the galvanic circuits. 


2457. Tevernonss, &c., J. L. Haddan.—Dated 20th June, 1878.—(A com- 
munication.)\—( Not proceeded with.) 2d. 
is ists of a teleph and a signalling apparatus in one instru- 
ment, and is composed of one or more permanent magnets which are 
used in common for the purpuse of magnetising the cores of the tele- 
phone electro-magnets used for the production of induced currents for 
signalling purposes. 
2458. Maxine Gypsum Casts AND Forms WASHABLE, F. von Dechend.— 
Dated 20th June, 1878. 2d. 

A hot saturated solution of borax is spread with a brush over the 
plaster objects ; next hydrochlorate of barytes, likewise in the form of a 
hot solution ; then soap solution is applied hot, 

2459. Garpen Cuairs, &c., W. Swallow.—Dated 20th June, 1878.—(Not 
proceeded with.) 2d. 

The frame is made of tubular or half-round metal, the legs, side, and 
arm of each end being in one piece, and these end frames are connected 
by smaller horizontal tubes forming the back and seat of the chair. 


2465. Manvuracrurine Laces or OnE on More Cotovrs, F. J. Smith.— 
Dated 20th June, 1878.—(A communication.)—( Not proceeded with.) 2d. 
The new lacing is obtained by the unison of threads of pure silk and 
threads of silk waste, floss silk, or “‘schappe” by heat without any 
weaving operation, the weft being simply twisted and then pressed 
between two heated cylinders. 
2466. Torrepo Nets, W. M. Bullivant.—Dated 20th June, 1878. 4d. 

The net consists of wire grummets, each connected with all the adjacent 
— by loose rings, seizing or rigid connections being dispensed 
with. 

2469. Manvracture or Imitation LEATHER, J. Harrington.—Daled 20th 
June, 1878. . 

This relates to improvements on patent No. 3290, dated 22nd August, 
1876, and consists of dyeing felt to the required colour in a dye, to which 
a weak solution of glue or size is added. When dry, both sides of the 
felt are sized and coloured to the required tint with a good drying oil 
colour, and the surface to be grained is then coated with a weak solution 
of shellac in water. The surface is then grained, and a woven back 











hed to the felt by an elastic cement. After a few days it is sub- 
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mitted to rolling ure to extend the cement, so as to impart a parallel 

grain thereto, and at the same time a more flexible character. 

2472, Weicutinc anp Finisnine Sik, 7. Hawley.—Dated 21st June, 
1878. 2d. 

This consists in the use of isinglass, glue, gelatine, or such other or 
similar gelatinous matter in combination with sugar, glucose, or other 
like saccharine substances 
24°73. TREATMENT OF PHOTOGRAPHIC AND OTHER Pictures, J. Gurney.— 

Dated 2ist June, 1878. 4d. : 

This consists in the treatment of photographic, lithographic, and other 
prints on paper or analogous material, by the ‘ive applicati of 
melted parafiine, petroleum (or other suitable ey hydrocarbon), ordi- 
nary gelatine, and collodion enamel, and finally of an impervious protect- 
ing varnish. 

2479. Yarn Dovsiinc snp ae Frames, T. Craven.—Dated 21st 
June, 1878.—{ Not proceeded with.) 2d. 

To the ethos roller carriers eased a lever centred on a stud, and 
with one end connected with a guard and the other extending over the 
top of the spindle. The threads of yarn are conducted from each pair of 
front rollers over the end of each lever to the bobbin on the spindle. 
When the yarn begins to snarl, or the pressure on front end of lever is 
reduced, the back end of the lever falls, and the guard comes in contact 
with a revolving bar and actuates a set of levers and the top front roller, 
and stops the same from revolving. 

2481. Hermeticatty Ciosinc Bort es, Jars, &., W. EB. Gedge.—Dated 
Qlst June, 1878.—{A communication.) 6d. 

A metallic capsule of a dish-shape is placed over the mouth of the 
vessel to be closed, a washer of india rubber being inte: between 
the two, and a powerful vertical pressure is applied, which bearing on 
the cap firmly compresses the india-rubber. The — of the cap is then 
bent under the rim of the vessel by a milling wheel, and the closing is 
completed. 

2482. Brean, T. Vicars, sen. and jun., J. Vicars, sen. and jun., and J. 
Smith.—Dated 22nd June, 1878.—( Not proceeded with.) 2d. 

The dough is doubled back on itself and passed between two or more 
pairs of rolls, when a cutter cuts off the required quantity. By this 
means the dough is made of an equal consistency throughout. 

2483. Grass Furwaces, &c., H. J. and G. Ingram.—Dated 22nd June, 1878. 
—{Not proceeded with.) 2d. 

The furnace is circular, and the gas generator in which the gaseous fuel, 
consisting mainly of a carbonic oxide, is produced, is below the level of 
the glass house. The generator consists of a chamber under the middle 
of the furnace, into which two inclined shoots open, the outer ends being 
external to the furnace on the ground line. The sides of the generator are 
inclined and are formed of fire-bars through which air passes to support 
the combustion of fuel. In the axis of the furnace and above the gene- 
rator is a vertical shaft, up which the gaseous fuel rises, such 
ing into the chamber, in which the glass melting pots are —- 
Opening into the flue below the glass pot chamber is a series of air 
passages to supply heated air to the gaseous fuel. 

2484. Treatment or Paper, THREAD, Tissues, &c., C. M. Jacob.--Dated 
22nd June, 1878. 4d. 

This consists of a liquid colouring matter, the base of which is pyroxi- 
line, which is mixed with a metallic powder or an earthy or other pig- 
ment, and is reduced to the proper consistency by the addition thereto of 
a volatile spirit. 

2489. Manvuracture or Gas, 7. Redwood.—Deated 22nd June, 1878. 4d. 

This relates to improvements on patent No. 2105, dated May, 1877, 
and consists in employing glass or slag, and also other substances, when 
they are so combined and prepared as that masses of them shall have a 

rous texture, or non-metallic substances may be replaced by pieces of 
iron similarly arranged in the converter. 











Tue InstrruTion or Civit Encrneers.—At the meeting of 
this Society on Tuesday, the 4th inst., Mr. W. H. Barlow, F.R.S., 
vice-president, in the chair, it was announced the Council, 
acting under the provisions of the bye-laws, had recently trans- 
foam Messrs. Peter Brotherhood, Charles Townshend Hargrave, 
Francis Boyle Henslowe, William Maylor, Frank Bailey Pass- 
more, John Richardson, Harco Theodorus Hora Siccama, and 
... Thomas Finsbury Septimus Wakley from the class of Associates to 
that of Members. e monthly ballot resulted in the election of 
one Honorary Member, viz., Professor Henri Tresca, Sub-Direc- 
tor of the Conservatoire des Arts et Métiers, Paris ; six Members, 
viz., Messrs. James Bell, County Surveyor of the North 
District of the County Dublin; Robert Briggs, Philadelphia, 
United States ; Peter Burtchaell, County Surveyor of Kilkenny; 
Edward Cousins, Swansea; Robert a Ormsby, P.W.D., 
Ceylon ; and Charles Wood, Middlesbrough ; seventy-four Asso- 
ciate Members, viz., Messrs. Cornelius George Adames, Borough 
Engineer of Portsmouth ; Charles Christian Claudius Albec 
Monte Video; Robert Gervase Alford, Hong Kong; William 
Anderson, City Surveyor, Auckland, N.Z.; William Henry 
Aubrey, Leytonstone; William Edward a. late Professor 
of Natural Philosophy in the Imperial College of Engineering, 
Japan; Charles Eamand de Bertodano, Buenos Ayres ; Louis 
Buckland Blackwell, Canterbury, N.Z.; Cecil Philip William 
Bond, Stud. Inst. C.E., Hampstead ; St. George James Boswell, 
Quebec, Canada ; Edward Ernest Brice, P.W.D., Adelaide, 8.A.; 
Bernard William Cantopher, Stud. Inst. C.E., Ahmednugger, 
India; George Brody Carlton, Westbury-on-Trym; Joseph 
Crawhall Chapman, Sunderland; George Chatterton, B.A., 
Stud. Inst. C.E., Westminster ; William Patrick Churchward, 
Stud. Inst. C.E., Pembroke Dock ; Frederick Couper, Edin- 
burgh; Robert Edward Creswell, Burton-on-Trent ; Giovanni 
Cucco, Stratford, Essex ; Robert Edward Dunston, Stud. Inst. 
C.E., Dikoya, Ceylon; Arthur George Evans, L. and Y. Rail- 
way, Manchester ; James Fortescue nery, Fenchurch-street ; 
William A: tus Francken, Assist. Eng., P.W.D., India; The 
Hon. Malcolm Fraser, Surveyor General of Western Australia ; 
Arthur Robert William Fulton, Outram, N.Z.; John Ward 
Girdlestone, Bristol; Charles Good, Colombo, Ceylon ; Edward 
Francis Gordon, Stud. Inst. C.E., Assist. Eng., P.W.D., 
India ; Henry Edmunds Haddon, B.A., Stud. Inst. C.E., Assist. 
Eng., P.W.D., India; William Prior Hales, P.W.D., Auckland, 
N.Z.; Charles William Harding, King’s Lynn; Edward Arthur 

oare, Q. M. O. and O. Ry., Quebec ; Charles William Hodson, 
Stud. Inst. C.E., Assist. Eng., P.W,D., India; William John 
Hollingsworth, Old Kent-road ; John George Hudson, Glasgow ; 
William Hughes, Ex. Eng... P.W.D., Madras; John Hunter, 
jun., Stud. Inst. C.E., lper; Richard Isherwood, Run- 
corn; Edw: Fountaine ‘acob, Stud. Inst. C.E., Assist. 
Eng., P.W.D., India; Joshua Percy Josephson, Stud. 
Inst. C.E., P.W.D., Sydney, N.S.W.; Mahmvod Labeeb 
Masallem, Stud. Inst. C.E., Cairo; Edwin Davenport Latham, 
Borough Engineer, Middlesbrough ; Joseph John on Leacroft, 
Cannock ; Robert Kennaway Leigh, Office of the Crown Agent 
for the Colonies; Luke Livingston Macassey, Belfast ; Alfred 
Alexander Macgregor, Bettws and Festiniog Railway; Joseph 
MacLennan, Managing Director of the Santander Mining Co.; 
Thomas de Courcy Meade, Kilburn; Arthur Spence Moss, Stud. 
Inst. C.E., P.W.D., Ceylon ; Robert Edward Norfor, Ex. Eng. 
P.W.D., Madras ; William Thomas Olive, Manchester ; Edw: 
Matthew Park, Welli n, N.Z.; William de Winton Peel, 
Assist. Eng., P.W.D., India; Samuel Matthew Pipe, London 
Docks ; Oswald Milton Prouse, Stud. Inst. C.E., Hammer- 
smith; Frederick Thomas Reade, King’s Bench Walk ; T: ah 
Rees, Newport, Mon.; Robert ay Helsingfors, Finland ; 
Domingos Sergio de Saboia-e-Silva, Rio de Janeiro; Theo- 
dore Shann, Assist. Eng., Imperial Railways of Japan, Yoko- 
hama; William Sharp, Wellington, N.Z.; Sam Shaw, Stud. 
Inst. C.E., Hepworth, near Huddersfield; Geo: Augustus 
Grant Shawe, Stud. Inst. C.E., Assist. Eng., P.W.D., India; 
James Thomas Sheldrick, Clapton ; Joseph ‘Bird Stanley, Bris- 
bane, Queensland ; Charles und Straker, B.A., Corbridge- 
on-Tyne ; Arthur Sullivan, Stud. Inst. C.E., Assist. Eng. 
P.W.D., India; Thomas Sunderland, Borough Surveyor, Black- 
»001 ; Herbert Charles Erskine Vernon, Stud. Inst. C.E., Assist. 

ing., P.W.D., India; Richard Wallnutt, Ex. Eng., P.W.D., 
India ; John James Webster, Hull; William Henry Wellsted. 
Hull; Arthur Henry Wilson, Stud. Inst. C.E., Dewsbury ; and 
George Winship, —_ Surveyor, Abingdon; and — Asso- 
ciates, viz.:—Messrs. Henry Robert Heather Bigg, Wimpole- 
street; Robert Charles Carrington, Calcutta; Edward Combes, 
Glanmire, N.S.W.; Joseph Hall, Leeds ; Francis Henry Izard, 





Colombo, Ceylon; Francis Murray Newton, Taunton; George 
Harlowe Sumner, Engineer and Manager to the Pard Gas Com- 
pany; and William Wyatt, Shrewsbury. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON » AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was an absence from ’Change in Birmingham to-day— 
Thursday—of the principals of certain galvanising firms in 
South Staffordshire who are tolerably frequent attendants. They 
had been attracted to London by a public sale in Mincing-lane 
of 188 tons of galvanised a sheet iron which had been 
manufactured at the Windsor Galvanised Ironworks, Liverpool, 
and which, through a firm of metal brokers, was offered on behalf, 
not of any second party, but by the makers themselves. The iron 
was offered in forty-seven lots of from 3 to 6 tons each, and was 
allof eight corrugations 3in. wide; was setdown asof prime quality, 
in fresh and perfect order, and just manufactured. The quality was 
illustrated in sample sheets produced for the guidance of wer 
One of the conditions was that a rebate of 8s. per ton would be 
made — lots at makers’ works, or of 6s. per ton upon lots 
delive at Liverpool station, or f.o.b., Liverpool. ikewise 
buyers of one or more lots were to have delivery of any fraction 
of a lot in addition to the lot bought, by declaring their wish to 
the selling broker a a the sale; and it was stipu- 
lated that the fraction would be charged at the price of the lot, 
or at an average if more than one lot should be purchased. The 
market to-day inferred from all this that the galvanised sheet 
trade has now entered upon a phase which will, more than 
heretofore, make quotations variable. The application to 
galvanised sheets of a method of sale hitherto adopted ost 
exclusively in reference to the sale of copper and tin amongst 
the metals, marks an epoch in the galvanised sheet trade. This 
unique sale had been much discussed in this district so soon as 
information had been obtained that it was coming off, and it has 
tended to weaken the market for such products. This was notable 
in Birmingham to-day and in Wolverhampton yesterday. Buyers 
of sheets for galvanising would not give the prices which the 
makers required, and which for the greater part are in all con- 
science low enough. Nor was the market strengthened by a 
rumour which had obtained circulation, and to which some 
credence was being given, but which I myself have been 
unable yet to verify, to the effect that three galvanising 
firms in this district have determined each to close their works 
for three months. There would be no great room for surprise if 
this should be so, since there are establishments of this sort at 
which only half the week was run last week and the week before, 
and at which this week nothing is being done. 

The sheet mills are in scarcely so much employment, on the 
whole, as they were a week ago; yet there is an improving 
business in stamping sheets and sheets of the quality used by the 
japanners in the manipulating of travelling boxes and toilet sets. 
Certain thinner gaugesare also in demand on account of the require- 
ments of Birmingham manufacturers. The strip trade is unim- 
proved, as regards both that for tubes and the sort usually sold some- 
what extensively tothelockmakers. Thereare, however, indications 
that the requirements of some extensive lock firms hereabouts are 
increasing, and will presently be larger than a year ago. The 
bar firms, alike high-class, medium, and common, are complain- 
ing of the wretchedly depressed state of things. ‘They are unable 
to afford their operatives half-time work, and there is no very 
encouraging prospect in respect of the early future. Prices are the 
subject of much competition, yet firms of the first-class are mostly 
strong at the orthodox £7 per ton for “‘ marked bars.” Plating bars 
are weak. They should be considerably higher in price than marked 
bars; but o~ are now being bought by some edge tool firm: 
who are the chief consumers of this description of iron, at mark 
bar prices. Common bars are to be had rm we money than a week 
ago. It should not be difficult for firms who require iron for 
such purposes as horseshoe-making to get a supply at as low as 
£6 10s. or even £6 7s. 6d. per ton. Plates are unimproved upon 
the week in actual sales. Still good inquiries continue to arrive 
for plates and angles for civil engineering uses both at home and 
abroad. Makers who have quoted are encouraged to expect that 
now that discount has dropped to so low a level orders will be 
placed with freedom. Though boiler makers are making hardly 
any inquiries for plates of a high class, makers are strong in 
their quotations at £9 per ton. 

The pig-iron business is in a very tame way. Nominally the 
quotations are unaltered, but in reality there is plenty of room 
for negotiation. The standard quotation for all-mine forge of an 
excellent sort is £3 5s. per imperial ton, and for superior all-mine 

ig iron from £3 10s, to £3 12s. 6d. is asked. Common forge iron 
is quoted at £2, but it can now and then be got for less money. 

Common foundry iron, the make of this district, is to be got from 

£2 5s. down to £2. Barrow hematite iron is quoted at £3 5s., 

but is not difficult to buy at £3 2s. 6d., and has occasionally 
been got at aslow as £3. At that figure some rather users 
in this district of cashire hematite are buying forward 
under the conviction that directly there is a slight movement in 

le more money will have to be given for the iron. There is 
still a “peg by some tin-plate makers and other consumers 
of high c pigs to buy forward at current rates; but makers 
do net encourage business. 

The tin-plate makers have all their mills in full operation. The 
demand at recent rates is very active. No maker will now accept 
orders at under an advance of 2s. per box upon the late minimum; 
and to-day and yesterday they expressed their confidence that the 

rices will be given. At these rates, however, they will not accept 
eavy orders. 

In the coal trade there is activity only in relation to domestic 
sorts. Cannock Chase pits are still unable to supply, vid,the railway, 
anything like the demand made upon them, notwithstanding that 
from Wolverhampton, for example, nofewer than seven special coal 
trains were made up and despatched last Sunday. e canals 
are not yet free of ice. The weight question is still a difficulty. 
A deputation of coal-masters has waited upon the directors of 
the Birmingham Canal Company, seeking to have all boats 
indexed according to their correct capacity in statute tons. The 
canal y ag to the London and North. Western Railway 

Mr. Moon, in receiving the deputation, explained 


Company. 
that, by the Act of Parliament ting the business upon the 
canal, the canal company were obliged to index their boats per 


ton of 2400lb. The application of the deputation could not 
therefore be acceded to. 

Seeing that the miners so resolutely determine not to work 
more than eight hours per day, an effort is being made to meet 
the difficulty by the adoption of an altogether new system of 
remuneration. The men are offered one shilling per tub for coal 

ised, 6d. oy tub for slack, and 2d. per tub for clearing away 
the dirt which may come in the way. If the conditions are 
accepted and any fire occurs the proprietors take all responsibility 
upon themselves. The timbering is to be kept safe up to the 
weighings, but the tubs will have to be loaded 12in. above the 
level when they reach the pit’s mouth, and if they are not so 
loaded men will lose a part or all of the tub. Upon these terms 
some colliers are at work at the pits of the New British Iron Com- 
pany, whose manager is the chairman of the Iron Trade of South 

taffordshire. The bulk of the company’s men, however, refuse 
to accept these terms, and are enduring much privation. 

Among the inquiries which are reaching engineering firms in 
this district is one from the Great Eastern Railway Company for 
as much as 6000 tons of ironwork, and tenders are being sent in. 
The edge-tool trade of the district of which Wolverhampton is 
the centre, is in a worse position than for sometime past. The 
excessively low fase brought about by competition amongst 
makers are complained of more than the decline in orders. 

The Staffordshire lock makers have been put upon their metal 
by the communication of Mr. James Hill, of Woolwich. The 
have just been as a deputation to the Walsall Cottage Hospital, 
and have obtained permission to examine all the locks. The 
result of their investigation is that the total number of locks in 











the institution is 115. Six of these—plate locks—were made at 
Walsall, fifty at Willenhall, and fifty-nine in America. The 
whole of the American locks were common cast iron within and 
without. The whole of the furniture to all the locks was made 
at Wolverhampton. Encouraged by the outcome of this inspec. 
tion, they are now seeking permission to examine the locks 
which have been supplied also to the War-office by the same firm, 
The Wolverhampton Chamber of Commerce have sent to Colonel 
Wrottesley a document upon the same subject, in which the 
criticise the prices quoted by Mr. Hill, and the quality of his 
American-made locks; and express their surprise that the Govern. 
ment, who have hitherto denounced all cast iron parts, are now 
taking locks wholly of cast iron, notwithstanding that no com. 
munication as to the change in their policy had been made to the 
Staffordshire makers. 

The master fire-iron makers of Birmingham have followed the 
action of those at Dudley in reducing wages. The Dudley men 
have consented to give up a bonus of 10 per cent., and the Bir. 
mingham masters have given notice to their men of a reduction 
of 20 per cent. The men refuse to accept the notice, and there 
is likely to be a lock-out. The wrought nailers in the Coseley, 
Sedgley, and Gornal districts have just submitted to another 
10 per cent. reduction in wages. 

e gas department of the Birmingham Corporation has in the 
past year resulted in a net profit of the great sum of £54,831. The 
price of the gas is also to be reduced 3d. per 1000 cubic feet, 
whlch means a matter of some £30,000 annually. 

The colliers in the Silverdale district of North Staffordshire 
have accepted the drop of 10 per cent. Some miners are 
affected. At a few of the collieries a reduction of 5 per cent. has 
for the present contented the masters. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is still no relief to the gloomy prospect which has so 
long prevailed in the iron trade of this district, and a v 
despondent tone continues to characterise the market. From 
sections of the trade I hear the most unsatisfactory reports, and 
the general complaint is that business is in an almost complete 
state of stagnation. The reports, which will shortly be issued by 
many of the companies associated with the iron and coal trades 
of this district, are looked forward to with no little anxiety, and 
I understand that with regard to one of the largest and most 
favourably situated concerns in Lancashire the result of the last 
six months’ working will not allow of any dividend whatever 
being declared. 

Orders of any kind are most difficult to secure, for although 
prices are admittedly as low as they can pening go under present 
conditions, consumers cannot be induced to buy beyond their 
immediate extremely limited requirements, ont should extra 
work—of which they have no prospect at present—turn up in the 
future, they prefer to take their chance in the market rather than 
enter into speculative transactions, however lan ed the terms 
offered by sellers. Some of the largest and best known establish- 
ments in the district are not taking more than about one quarter 
of their usual quantity of iron, and even where contracts have 
been secured it is, in many cases, difficult to get consumers to 
thee yoy ttl h regard to Lancashire pig iro 

There is very little to report wit to ire pig iron, 
which for delive into eaeae is still quoted at tee. 
imperial ton for No. 3 foundry, and 47s. for No. 4 forge, & 
2) per cent.; but these figures can onl ed as nominal, 
as they are altogether out of the question so far as competition 
with the outside brands of iron coming into this district is con- 
cerned. good orders were offered, no doubt local producers 
would be pre with some concessions, but there is 
practically no inquiry in the market to test what prices they 
woukl take; and to keep the few furnaces still in blast going, 
makers are mainly dependent upon contracts which are not yet 
worked out. Outside brands are being pushed here for immediate 
delivery at extremely low figures, and for forward delivery there 
are plenty of sellers at present prices, but buyers seei: con- 
tinued weak state of the market are less keen than they were, 
and the forward sales which are at present being made are only 
for very small quantities. In Lincolnshire and Herbyshire irons 
only a very limited business is being done at extremely low prices. 
For some brands delivered equal to Manchester, makers quote 
46s, to 47s. per imperial ton for foundry, and 44s. 6d. to 45s., less 
24 for forge qualities, but there are brands offering in the market 
at quite 3s. per ton below these figures. North-country iron is 
also very low in price, and g.m.b. for immediatedelivery, equal to 
Manchester, can be bought at from 41s, 4d. to 41s. 10d. per imperi 
ton net cash ; but for some of the good named 8, ls, to 
1s. 6d. per ton more than this is asked. North Lancashire and 
Cumberland hematites are being pushed here at lower figures 
than have ever before been known. No. 3 foundry, delivered 
equal to Manchester, can be bought at 58s. 6d. per imperial ton, 
less 24, and grey forge at about 1s. per ton below this. 

The man chavo trem trade continues very dull, and makers 
all complain of being very slack. For delivery into the Man- 
chester district, Lancashire and Middlesbrou bars are still 
quoted at about £5 12s. 6d, to £5 15s. per imperial ton, and North 
Staffordshire bars at £5 17s. 6d. to £6 per imperial ton; but the 
actual selling prices are, toa great extent,‘governed by the nature 
of the specifications offered. 

In the engineering branches of trade, the depression is being 
more keenly felt than hes probably ever before been known in 
this district. Works in nearly all cases are not only going on 
very reduced staffs, but many of them in addition are only run- 
ning part time, and the number of men now employed is 
considerably less than it was at the close of last year. 
No definite action is at present being taken with regard 
to the pro extension of the hours of labour, the 
feeling of the masters — that the necessities of the pre- 
sent extremely depressed condition of trade will of th ves 
force the men to accept work on such terms as can be obtained 
without the masters entering into any struggle to enforce the 
corditions upon which they can alone conduct their business, and 
as an illustration of the straits to which some of the unions may 
be reduced before long, I may mention that in one society con- 
nected with the iron trade, there are at present 25 per cent. of 
the members on the books and the payments to the unemployed 
exceed to a very large extent the whole income of the society. 
The reduction in wages is, however, being gradually carried out 
throughout Lancashire, the employers in the Liverpool district 
having now followed the action of the masters in the Manchester 
and other districts. A portion of the men have gone out on 
strike, but hitherto where there has been any opposition the 
masters have had no difficulty in procuring men at the reduced 
wages. 

The coal trade is generally only in an indifferent condition, 
for although there is still a tolerably good demand for house fire 
classes of fuel, and most of the pits are kept going full time, all 
other descriptions of fuel only move off y slowly, and not- 
withstanding the severe winter there are still heavy stocks of 
coal in Lancashire. Prices are much the same as they were 
last month, and at the pit mouth may be quoted about as under: 

Best coal, 9s. to 10s.; seconds, 7s, to 88.; common coal, 5s. 6d. 
to 6s. 6d.; burgy, 4s. to 4s. 9d.; and ordinary slack, 2s, 6d. to 
3s. 6d. per ton. 

In shipping a fair trade is being done at about late rates. 

The iron trade in North Lancashire and Cumberland remains 
quiet and inactive. Sales of hematite iron have lately been few 
in number, especially as regards forge and foundry qualities, and 
the purchasers of Bessemer iron show a falling {off as compared 
with November last, for the obvious reason that steel makers 
working short time are not requiring such large deliveries. The 
iron market is thinly attended by buyers, and I am told that 
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great caution is being exercised at the present moment in 
the giving of orders, not because there is any prospect of cheaper 
rices, for it is universally admitted that the value of iron has 
ave led down to a point lower than which it is impossible to 
reach under the circumstances, but because so much uncertainty 
exists as to the length or duration of the depression which has 
now for so long a time been experienced in this district in common 
with other districts throughout the country. ; 
The prices given last week were repeated on ’Change at Bir- 
mingham, on Monday, and it was then intimated to me that a 
large order for steel rails had been booked at £5 17s. 6d. per ton— 
the price realised by pig iron a few years ago—and that iron ore 
in Furness had moved downward 9d. per ton in sympathy with 
the reduced prices in the Whitehaven district. The market 
quotation for iron ore is from 9s. 6d. to 11s. per ton, and in the 
‘umberland district 6d. more per ton is asked for the better 
ualities. There is nothing new to note in the steel trade or in 
the shipbuilding or finished iron trades, in all of which short 
time is being worked. Engineers, both in general and marine 
shops, are short of work, as are also other industries more or less 
connected with the iron and steel trades. The coal and coke 
trades show no movement for the better. 
Messrs. Shepherd and Leech, shipbuilders, Whitehaven, are 
constructing a screw trawl]-boat, 60ft. long. with 43 tons register, 
which it is proposed to employ in the Isle of Man herring trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Up to this time the employers in the engineering departments 
of the large establishments on had little trouble in enforcing 
the reduction of 2s. on skilled labour, and 1s. on unskilled, which 
they resolved upon some six weeks ago. ‘The changes in the 
wages were not made simultaneously, and thus it comes about 
that while in some works the reduced rate of wages is now in 
operation, in others the notices have not yet expired. I do not 
think there is any reason to fear a strike of operative engineers 
in this quarter on any question of mere wages. When the 
employers seriously attempt an extension of working hours, then 
will come the tug of war. The reductions already enforced in 
this district scarcely amount to 74 per cent., and as trade is very 
dull the men do not feel disposed to dispute the point. 

The managing director of one of our largest establishments 
told me the other day that he was going to London that week to 
meet, along with representatives of capital, a deputation from 
several railway companies, with a view to the general abolition of 
the nine hours’ system. ‘The idea was that if the principal rail- 
way companies would take up the point vigorously the manu- 
facturers would have little difficulty in following. I have not 
seen a report of the meeting anywhere, neither have I heard the 
result. Itis evident, however, that the employers of labour have 
come to the conclusion that they can never successfully compete 
with foreign rivals until more work is put into the day, and more 

ot out of machinery than at present. It is felt that the subject 
is a serious one, which is certain to entail a severe struggle when 
it is fairly forced to the front, and there is some delicacy shown 
in keeping it in the background till the wages reductions are 
generally settled. 

Our local steel manufacturers do not seem very much disturbed 
by the Downing popes | in reference to the utilisation of poor 
qualities of iron for steel purposes. If it is an advantage in 
Cleveland, it is not likely to be a disadvantage here, as the 
royalty, if the invention is of practical value, is certain to be 
equally divided. I find some incredulity expressed as to the 
results said to have been attained by the process. On the other 
hand, new things in steel making have always to undergo con- 
siderable criticism and discouragement before they are adopted 
by the trade. 

Much dissatisfaction is expressed by those engaged in the heavy 
trades that the railway companies should be so dilatory in return- 
ing an answer to the request for a revision of the rates to the 
three ports of delivery—London, Liverpool, and Hull. It is now 
several months since the two local companies received a deputa- 
tion from the Sheffield firms and companies, and nothing has 
yet been heard of what the railway companies proposed todo. Mean- 
while our local manufacturers are heavily handicapped by the 
firms on the coast, as well as by their continental competitors. I 
hear that one difficulty in the way of a settlement is the opposi- 
tion of the North-Eastern Company, who have no interest in 
encouraging Sheffield trade to the disadvantage of the firms at 
Middlesbrough, and other parts where they have the pemcpely of 
carrying and travelling facilities. The Manchester, Sheffield, and 
Lincolnshire Company, of course, cannot move without the Great 
Northern, of which it is amg a continuation ; but the same 
objection does not apply to the Midland, which has alineof its own 
from Carlisle to St. Pancras. The question is a most serious one 
for local industry, and there is every reason to fear that unless 
some concession is made in the matter of land carriage, certain 
branches of the heavy trades will cease to be carried on in this 
district. 

No branch of local sree has suffered more severely during 
the prolonged depression—always excepting the iron trade, of 
course—than the file departments. At this moment it is duller 
than at any moment since trade began to languish. The File- 
smiths’ Union paid over £2000 to the aged and unemployed during 
the year ending 31st December last. The union finds that the 
claims upon the funds are still increasing, and this week it has 
been resolved to make an additional levy, by way of loan, on 
employed members, to save the unemployed members of the 
union “‘from the degradation of applying to the parish or the 
relieving committee for help.” Itis so rarely one meets with 
practical charity of this kind, that I think it deserves special men- 
tion here 

Cutlery manufacturers do not complain of the orders in the 
best class of goods, which are fairly up to the average, but since 
Christmas there have been very few calls for secondary sorts. 
The best qualities are usually ordered from not more than half- 
a-dozen firms at the outside; and to say that they only are well- 
off, is equivalent to saying that the cutlery trade generally is 
ill-off. A meeting of manufact-ring cutlers in all branches, 
surgical instrument makers, and sword cutlers has been held at 
Sheftield. The Cutlers’ Company, of London, is promoting an 
exhibition of cutlery in the aon with the view of further- 
ing art education in that branch of industry. 

The London Cutlers’ Company propose that in the workmen’s 
branch artisans and apprentices Psy send separate specimens 
of their work in the several stages of manufacture, should com- 
pete for certificates of merit given in each branch, and also for a 
portion of a sum of £100 to be awarded among the competitors who 
may gain certificates of merit. Thecompetition is divided into three 
branches—the cutlery trade in its ordinary divisions, the surgical 
instrument trade, and sword cutlery. Mr. Hobson, president of 
the Chamberof Commerce, was not very sanguine about thescheme. 
He had been president of the School of Art for three years, and con- 
sidered art would be best promoted in the Sheffield school for the 
fender, silver, and similar trades. When it came to cutlery, he con- 
fessed that all the designs for scissors he ever saw drawn in the 
School of Art he was exceedingly glad to avoid touching. A 
gentleman in the meeting attacked exhibitions in unstinted 
terms, exclaiming, ‘‘ We want orders, and not a lot of rubbish 
sent to London.” The meeting, however, favoured the idea, and 
the exhibition is certain to be held. These livery companies have 
more money than they know what to do with, and part of it 
—_ as well be applied to the promotion of artistic design in 
cutlery as anything else. 

Everything proceeds satisfactorily for the amicable settlement of 
the wages dispute in the coal trade. Messrs. Frith and Chappel, 
the secretaries of the South Yorkshire Miners’ Union, deserve 
credit for the way in which they have managed, against great 





odds, to bring the men round to accept arbitration. Mr. Lloyd 
Jones, of London, and Mr. S, Stansfield, Ashton-under-Lyne, 
have been appointed as two of the arbitrators on behalf of the 
men; Mr. R. Baxter, chairman of the Coalowners’ Association, 
and Mr. A. M. Chambers, Thorncliffe, will act for the other side. 
Mr. Burt, M.P., may be asked to act as umpire. The basis of 
arbitration has not yet been settled, and if the men persist in 
their demand for an examination of the masters’ books, it is 
probable that troubles may yet arise. 

The iron moulders of Sheffield have been asked to submit to a 
reduction of 2s. per week, and are disposed to resist it. The 
workmen pec on it appears, would have conceded what was 
asked, but the Iron Moulders’ Union declined to do so, and with- 
drew their members from such work at all the foundries where 
the reduction has been made. In no department has the depres- 
sion told more heavily than in ironfounding, and this, I am told, 
is the first reduction the men have been asked to concede. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE have been few matters of interest during the week. The 
market has been quiet but firm, and there does not appear to be 
an immediate prospect of a fall in prices, As I calculated, the 
stocks of Cleveland iron have been very considerably increased 
during the month of January, though the increase is larger, if 
anything, than was expected. The total increase has been manly 
32,000 tons, though the amount of unsold iron placed in stoc 
amounts only to 20,000 tons. Makers’ stocks, unsold, are increased 
20,000 tons, makers’ stores about 6000 tons, and public stores 5768 
tons. The total make of iron during the month in the district was 
168,667 tons, of which 139,058 tons, the product of seventy-six fur- 
naces, was iron made from Cleveland ore, and 29,607 tons, the pro- 
duct of sixteen furnaces, was of other kinds, chiefly hematite and 
spiegeleisen. The shipments of iron to foreign ports amounted 
to 17,247 tons, almost the same as in the month of January, 
1878; coastwise they were between 22,000 and 23,000 tons, very 
much lower than in the corresponding month last year. That is 
owing largely to the fact that the Scotch ports have been frozen 
up. Prices of Cleveland iron now stand at 33s. 6d. for No. 3; 
33s. for No. 4 forge, with other qualities in proportion. Messrs. 
Connal and Co.’s warrant storekeepers state that the nominal 
quotation for their No. 3 f.o.b. warrants is 34s, 6d. Their stock 
of iron now amounts to 74,000 tons, 

Hopes are expressed that there will be a revival of trade 
during the spring, though it must be confessed that it is not yet 
apparent from what quarter it is to proceed. A return, however, 
to a feeling of confidence, which the proposed programme of the 
Government will help to foster, will do much to bring about such 
a desirable state of things. 

There is an excessive keenness of competition just now in the 
steel trade. A good deal of chagrin against the North-Eastern 
Railway Company is expressed in the Cleveland district on 
account of their acceptance of a Sheffield tender for steel rails, 
in preference to that of Messrs. Bolckow, Vaughan, and Co. The 
railway company, who had an order for 25,000 tons to place, have 
accepted the tender of Messrs, Cammell, Wilson, and Co. The price 
named, £49s. 6d. per ton, seems almost incredible. It is only about 
a year since iron rails were quoted at a higher figure. Messrs. 
Bolckow, Vaughan, and Co. quoted £415s. It has always been 
understood that Sheffield manufacturers could not compete with 
Messrs. Bolckow, Vaughan, and Co.,who have what hassignificantly 
been termed the finest steel plant in the world, and whose works 
are most favourably situated for carriage of ore and manufactured 
material. The Sheffield price is poser sears to be a ruinous one, 
and the opinion is expressed that the railway company ought to 
have considered the district from whence they derive most of their 
revenue. 

The North-Eastern wget A Company’s directors have declared 
a dividend of 7 per cent. on the half year. It would appear that 
this mighty monopoly is not suffering very severely from the bad 
times, notwithstanding its greatly reduced traffic tonnage. 
Deductions in wages are, however, being made all round through- 
out the system, and great dissatisfaction has been caused amongst 
the guards and porters on that account. Economy in every form 
has also been practised. 

The discussion on the time question which was begun on 
Monday’s meeting of the Iron and Steel Institute was not of a 
very spirited nature. The misfortune was that instead of a dis- 
cussion in which pro and con. were fully considered, it consisted 
mainly of a series of speeches for a return to the ten hours’ 
system. Thereisa very strong feeling among operative engineers 
that any attempt to displace the present arrangement should be 
resisted to the extreme. 

Engineers are short of orders. Pipefounders are fairly well 
employed. 

The coal trade is again disturbed by a demand for a reduction 
of 20 per cent. in the wages of colliers. This large demand has 
taken the miners by surprise. They offered to accept 74 per cent., 
but that compromise has not been acceded to. The masters’ pro- 
—— is now under the consideration of the miners’ executive. 

*rices are tending downwards. Steam coals, best quality, f.o.b., 
Middlesbrough, Stockton, or Hartlepool, are quoted at 8s. per 
imperial ton, less 5 per cent.; household qualities from 9s. to 
11s, 6d. per imperial ton. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE iron market has been quiet throughout the past week, 
with a limited business at prices, in the case of warrants, on 
some days a shade better than those of the preceding week. The 
amount of the shipments of pigs has, however, been somewhat 
discouraging, as they show a decrease on the week of no less than 
1362 tons, and of 1581 as compared with those of the correspond- 
ing week of last year. From Cleveland the imports are also 
smaller, and the contracted state of business now makes it a 
question of some moment whether the time has not arrived when 
the production should be still further curtailed. Inthe course of 
the past week 1765 tons of pigs were placed in Messrs. Connal 
and Co.’s stores, where the total stock amounts to 206,816 tons. 

The warrant. market was comparatively strong on Friday, 
when business was done in the morning at 42s. 6d. cash and 
42s. 74d. one month, and in the afternoon at 42s. 74d. to 42s. 8d. 
one month and 42s. 7d. ten days. On Monday the market opened 
quietly, and business was done at 42s. 7d. one month, the after- 
noon market being very firm at 42s. 6d. cash and 42s. 74d. one 
month fixed. There was again a steady feeling in the market on 
‘Tuesday, but the transactions were not numerous. Business was 
done at 42s. 6d cash and 42s. 7d. for Monday next. <A large 
business was done on Wednesday at from 42s. 5d. to 42s. 6d. cash, 
and 46s. 64d. to 47s. 74d. one month. 'To-day—Thursday—the 
market was quiet with business at 42s. 6d. cash. 

The manufactured iron trade continues very slack, and the 
exports are comparatively few and unimportant. Last week they 
consisted of 504 tons of railway castings, valued at £1930 for 
Bombay ; £1725 worth of malleable iron for Oporto; a locomotive 
engine and tender worth £2250 for Santander, and miscellaneous 
articles to the value of £2000. 

‘The excessive dulness now being experienced in the general and 
marine engineering trades in Glasgow and throughout the West 
of Scotland has rendered it impossible further to delay the reduc- 
tion of wages and lengthening of hours from which the employers 
expect to obtain a measure of relief. Strikes have occurred at a 
number of works, but it is confidently anticipated that there will 
be of brief duration, and that the artisans will speedily realise 
the necessity of accepting the inevitable. Several hundreds of 





Clyde rivetters, who have been on strike since October last, 
against a reduction of 74 per cent., have this week returned to 
work, at least as many of them as the employers could find 
employment for ; and their experience ought not to be thrown 
away upon the men in other branches of the iron trade who are 
at present inclined to resist the changes that are being made. 

The coal trade is dull all over the country, the means of supply 
being so abundant that there is no chance of an early improve- 
ment in prices. 

At the general meeting of the shareholders of the amy, ef 
Caradon Copper Company, held in Glasgow, on Monday, Mr. 
Arrol, who presided, intimated that the directors had Seleed it 
best, on account of the fall in the price of copper, to reduce the 
output, and the income had been £1579 less than in the preceding 
year. No dividend was recommended, but the directors pro- 
mised, if it were possible, to declare an interim dividend during 
ensuing year. 

During the month of January there were eleven vessels of the 
aggregate tonnage of 12,500 launched on the Clyde, as compared 
with nineteen vessels and 17,750 tons in the corresponding month 
of last year. The trade is slack at Greenock, where Messrs. 
Caird and Co, coat about sixty of their workmen on Satur- 
day last. Messrs. Birrell, Stenhouse, and Co., shipbuilders, 
Dumbarton, have issued a circular to their creditors, stating that 
on account of losses sustained they have been obliged to suspend 
payment. Their works were the smallest of the kind at Dumbarton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ALL attention this week has been directed towards the Dinas 
Pit, from whence the bodies of the unfortunate men are expected 
to be obtained almost hourly. The falls are now sufficiently 
cleared, and the working of the little pit completed, so there 
will not be much longer delay. This disaster and that of 
Abercarne are the only two cases in the eastern Glamorgan and 
Monmouthshire districts at which there has been difficulty in 
rescuing the bodies of sufferers. It has been suggested that the 
difficulty would not have occurred on the old style of pillar and 
stall, as the “‘ falls” on the long wall system are so much greater. 
After all, a fund is being raised for the widows and families, and 
a handsome sum is now secured. My notion, referred to in last 
week’s ENGINEER, of legalising a fund, is viewed with favour. I¢ 
would be the simplest thing in the world to carry out with an 
Act of Parliament at the back, and the Welsh colliers are not 
likely to form a fund without. 


The coal trade continues tolerably firm. The French trade, 
however, is slack, and there has been a serious falling off in the 
cargoes to the Mediterranean. ‘The total. consignments were 
slightly above 100,000 tons. Newport has shown greater life of 
late, and if the increased shipping could be uafled by better 
movements at the many small works in the neighbourhood hopes 
would revive. At Cardiff the chief complaint is of the low prices. 
Good coal can be had at the pit for 5s. 6d., and in face of this 
the best varieties of the Rhondda, and the four-feet coal of 
Cyfarthfa, Plymouth, and Dowlais appear high. The Plymouth 
proprietary will now be better enabled to meet their customers’ 
requirements, as the men resumed work on Monday at the reduc- 
tion of 10 per cent. 


Mr. Snape’s arrangement with the electric light at the Alex- 
andra Docks, Newport, has been signally successful. The two 
lights are placed at the entrance of the dock. The arrangement 
is simple and yet effective, a lanthorn tower only being placed on 
each side of the basin. From the river-side, the sea, the effect is 
said to be very great, and the handling of vessels can be con- 
ducted with the greatest care. 

I have noticed of late some very fine steamers at Newport, 
notably some belonging to the Beynon firm. Iron ore imports 
have been exceedingly numerous at the Welsh ports. Last week 
no less than 14,000 tons were received chiefly from Spain. It is 
evident that a great accumulation is taking place somewhere, and 
no time could be more favourable, as prices range from 14s. to 16s. 

Americaisimporting spiegeleisen freely, 800 tons left last week for 
New York. I note that a contract for steel, £5 5s. at works, was 
tendered to an American house and rejected, but that some con- 
tracts have been more successful is evidenced by the fact that two 
carges, one of 1020 tons and the other 300 tons railway iron, left 
Newport, Mon., for the States last week. 

Dowlais has been moderately busy witha French order. Times 
are, however, slack at Dowlais, and several hundred carpenters, 
smiths, and others have been paid off. ‘The Llynvi Works have 
been making bars for Lisbon. 


The tin-plate works have been busy, at Swansea particularly 
so, while from the Newport district good cargoes have been 
sent to America. The latest quotations are as follows :—Charcoal, 
21s. to 22s.; second quality, 20s. to 21s.; coke, first quality, 16s. 
to 16s. 6d.; second quality, 15s. Some makers, whose brands are 
not of the first character, scarcely get the lower prices, but, on 
the whole, there is little to complain about, and the demand 
generally is good. 

The English and foreign trade at Cardiff is easily seen by the fact 
that last week the English vessels in port waiting coal numbered 
fifty-four, of which forty were steamers ; and the foreign twenty- 
six, of which four were steamers. The steamship, too, whether 
English or foreign, is quite putting the sailing vessel by, and a 
gradual decrease is perceptible. 

The Rhiwderin Tin-works, in the vicinity of Newport, are 
announced to be brought to the hammer on the 16th. At Blaen- 
avon notices are out for cessation of contract, which are construed 
to mean hopeful news. 

The Rhymney Railway will be opposed stoutly, I hear, in 
carrying out some of the intended branches in their new bill. 
A public mag § in opposition takes place in a few days at 
Merthyr. The R | emer Railway dividend will be at the rate 
of 84 per cent.; Midland, 53. I hear that the Taff Vale contem- 
plate changes of some importance in connection with the coal 
trade running on their line. The traffic of late has been very 
great. 








APPOINTMENT.—The following 4 eae has recently been 
made by the Admiralty :—George Sullivan, chief engineer to the 
Pembroke, for the Albatross, 


Mr. J. Battey Denton has called attention to the fact that, 
although we recently had about eight weeks of continuous frost, 
no difficulty whatever had been experienced in filtering sewage 
through ‘natural soil properly prepared for the purpose, or in 
securing by that means an effluent admissible into rivers. On 
the 26th ult., a deputation from the borough of Dewsbury visited 
the sewaged land at agrees. | laid out by Mr. Denton for inter- 
mittent filtration two years back, and witnessed the application 
of the sewage of that town, of about 27,000 population, to a com- 
paratively small area of land, which had received it alternately 
with another area of equal extent all the while the frost has 
lasted, without any interruption whatever. The effect of apply- 
ing sewage intermittently in a concentrated quantity on a small 
area of land is to keep the land kerapes open for percolation, 
the temperature of the sewage being sufficiently high to thaw any 


ice that may be formed on the surface during the interim, when 
the sewage is not on the land. At Barnsley there is no subsoil 
water to dilute the infiltrated sewage. Hence the effluent, which 
has been declared by both Dr. Tidy and Professor Attfield to be 
well within any recognised standard of purification, and quite 
admissible into a river, is sewage, and sewage only freed of 
putrescible matter, 
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PRICES CURRENT OF TRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 
ScoTrLanp— £58. , £s. d. 
G.m.b.—No.1.. .. .. 2 8 0} Glengarnock—No.1 .. 2 6 6 
ee ee 220 No.3 .. 2 8 6 
Gartsherrie—No. 1 28 0 see . o- «- 33 0 
No.3 .. 2 4 6] Sag ee 
Coltness—No. 1 .. 210 6) Dolmellington—No. Ros moe 
No. 2 % 25 6/ No.3... 3 3 0 
Summerlee—No. 1 27 6) At Ardrossan. 
No. 3 2 3 0} 
rape. 1 210 6| Garron—No.1.. . $00 
No. 3 2 4 6 ms... 3s 
Cuniase—; —Ko. " 3 . i Do., specially selected |. 3 0 
Monkland—No. 1 23 0 At Grangemouth. 
‘4 3 ” ° an 
Chapethall—Ne. a 2 3 0| Shotts—No.1.. .. .. 210 6 
No. 3.. 000 No. 3 2¢ 0 
Clyde—No.1 .. .. 23 6 At Leith. 
No. E 226 
The above at 5 | CLEVELAND—Prices at works— 
deliverable alongside. | Mo.k.. .. of o « 2116 @ 
a ae 230] Nod. . - « « 1B 6 
No. 3 . det th No. 4 foun iry” “urs ° r 0 
avo. 0 i - - 
At Broomiclaw. No. 4, forge a oe 
Calder—No.1.. ~. .. 29 0 Mottled .. .. .. « 00 0 
No. 3 240 White . 00 


3 eS os, on, 
At Port Dundas. | Thornaby, No.8 2: 2 000 


MonMOUTHSHIRE—Tredegar No. 3 tin-plate pig iron, 60s. 0d. at works, 





es: 2h per cent. discount. 
- Tredegar No. 3 foundry pig iron, 50s. 0d. do. 
224 £28.4. 
Waes—No. 2, f.0.b., Newport .. 27 6to0 0 0 
Forge, at works .. 2 5 0to210 0 

40s. per ton for rail qu ality. 
Common pig, at works. 20 0to0 0 0 
DERBYSHIRE—No. 1, at Sheffield éo 23 0to2 6 0 
No. 3 20 O0to2 5 0 
LancasHIRE, delivered in Mencieter— No. 3 2 8 0to0 0 0 
°° 9 No.4 2 7 Oto0 0 0 
K. H. Messelmoun = o* + 5 0 0tod 0 0 

Messrs. WHITWELL and Co.’s Stockton net prices (on trucks) are—No. 1, 


£2 3s. 6d.; No. 
forge, £2 12s. 6d.; 


3, £2 Os. 0d.; No. 


4 forge, £1 19s. Od.; 
““B Thornaby,” 


* Thornaby ” No. 4 
£2 lis. 6d. net. 


Hematite, at works, 2} dis. for prompt cash. 
Millom “ Bessemer”—No.1 .. = _ ane - 376 
No.2 .. 7 o- on - 350 
No.3 .. oe ° oe - 326 
Qrdinary No.3 .. es oo ee - 316 
No.4 .. os » me - 816 
No.5 .. .- . es - 81 6 
Mottled .. os ee es oe os o SO 8 
White es 7 os ee ee - 3 0 0 
Maryport Hematite—No.1 |: - oo oe - 8ST6 
No. 2 ee - 850 
No. 3 ee oe - 8 2 6 
No. 4 = o> ~« ss 6 
No.5 .. oe o° oe os Bess 
Mottled and white .. os os a ~~ 8326 
“Bessemer”— No.1 .. oe . ° - 376 
No.2 .. ee oe os - 35 0 
No.3 .. ee ee oe - $26 
Puddled Bar— 
Wa.es—Rail quality, at works oe -- £3 5 Oto 310 0 
CLEVELAND, delivered . 45 0to 000 
Fox, Heap, and Co., léin. = plate quality, 
perton .. 315 0to 000 
Lanc. ASHIRE—Pearson and Knowles Coal and 
Iron Co. .. oo se eo - 45 Oto 410 0 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & < ood Co., best, » 2 dis. ie ~_ os . 715 0 
GLascow, > £7 5 Oto 8 00 
Wates—aAt wale, ‘net . 6 5 0t0 000 
MIDDLESBRO’, delivered... 62 6to 650 
Fox, Heap, & Co., at works, cash less 4 
Ship or bridge ] slates > a. r abe o S86 
D S “ oe es 5 3 
Mast plate: (_~-) os es oe - 6 2 6 
Superior do. —*) wa ae % 726 
Boiler Plates— 
WELsH 5 Oto 7 0 6 
PEARSON and Kxow wan, & "to 5 ewt. each h plate - 850 
Do. best best . 915 0 
Do. treble best ° ee - 1115 0 
Sheffield .. “= ee oo ..£10 0 0 to 12 00 


2} per cent. discount for ery The ieee and Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liv erpool 
in lots of 10 tons and upwards. 


SKERNE IRonworRKs Co., Limited, peerings Per ton— 
Ship and girder piates, Crown .. . ee -- 610 0 
Ditto Beat oo sib 700 
Boiler aa Best: best... o oe 8 00 
Ditt Treble best . 1010 0 
Puddled bese ee 400 


Free on trucks at works. Cash Jess 2} dis. Usual limits and extras. 
Bow tive and Low Moor, terms in each case 2} dis. for cash in 
ayment of monthly accounts, or 14 per cent. dis. for cash in 
ieu of three months’ bill. The Bowling Iron Co. » Limited, and 
the Low Moor Co. deliver in London at 10s.; Liverpool, 78. 6d.; 
and Hull, 5s. per ton extra. £8. 


a: 

_ Under 24. cwt. each ey percwt. 1 2 0 
24 cwt. and under 3_ cwt. ° - £86 
3 cwt. - 34 cwt. am 150 
34 cwt. ° 4 cwt. os - Bae 
4 cwt. 9 5 cwt. 110 0 
5 cwt. = 6 cwt. 113 0 
6 cwt. 7 cwt. 116 0 
1 0 


7 cwt. and upwards 

Plates exceeding 6ft. wide, 2s. per ot. aii: All nietes oui 8ft. 

wide subject to special quotation. All plates differing from a square 

form or re; taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s. 

TayLor Bros.” 

Low Moor. 
*“ Monmoor ” (E. T. WriGut and Sons). Best, to 5 ewt., 
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boiler plates 6d. per cwt. less; their terms as 


to 4ft. 6in. = and to 32 = fect, tas ton} 9 0 0 
at works ee 
Best best oe ee so oe - 1000 
Best best best, “to 4 ewt. os s os eo a we 9 
Special, to 3 cwt. 1510 0 
Usual extras for overw eight, sketches, &e. 
Barrows and Sons— 
B.B.H. Bloomfield plates .. oe we se . 910 0 
- Best plates .. es ee - os -- 1010 0 
o” Best best _ .. . *- ee -- 1110 0 
CLEVELAND -- £8 0s.to 8 5 0 
Fox, Heap, and Co. = at works, Cite tine 23— 
Boiler shell plates (5* ) seuiigh oe aae 
BOILER, 
nein lates ) os - 712 6 
Fienging pls = ER. 
Do., ee, "aie @ 4A) os -- 812 6 
GLasoow, f.o. oe £7 10s. to 810 0 
Angle Iro; 
BowLinG <-F¥ Low Moor, terms as above. per cwt. 
Land T iron, not exceeding ten united inches .. 120 


For each additional inch extra per cwt., 1s. 





Pearson and Know.es—less 2} per cent. for cash— ) 615 0 
from 1 by 1 by } to 3} by Sh, xe ton .. 1 ex 

Best boiler do., Ai — ee ee 750 

Barrows and Soys — 
B.B.H. best angle iron, at works. . ‘ oe 910 0 
Wuirwe .t and Co., less 2} discount, ‘nant ton 515 0 

os) “ 615 0 

Best best ‘boiler 715 0 
- — at the works, up to eight united inches.. 8 ° : 
do. ee oe Pte. 

Best best do. 10 0 0 

T-iron, as above, “10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
9 » in, to loin. » 20s. extra. 
CLEVELAND -. £6 Os. to 6 5 0 
Weisa—“ Best best ” angles from y x1} x 5-16 to 3in. 65 0 
Also T- Lae f.o.b. less 24 and 1 per cent. 
Guascow, f.o.b. ° os £6 10s. to 7 0 0 
ABERDARE... ee ee ee ee a we we Sse 
Bar Iron— 
Bow tne and Low Moor, terms as above— 
Perewt. £ 8. d. 

Flat, round, or square, to a ewt. oe . 019 0 

Do., 3h to 5 ew 100 

Do., 5 ewt. ona upwards < 120 

Flats— l}in. by gin. and upwards... 019 0 
- under fin. thick to }in. 100 
2 under }in. to din. 110 
- under jin. .. 140 
For each tin. less than jin. w ide, extra, 10s. 7 ‘ton. 

Squares—jin. and upwards 019 0 

20 7-léin. ee “a am oe eS ie 

a #in. and 5 -16in. -" = ae o - 180 
jin. » £8 8@ 
Rounds—fin. and upwards — - 019 0 
a 9-16in. and jin. 110 

ae 7-léin. and gin. ‘ Ke ae 13 0 

oo 5-16in. ns oe ¥e oe oe 15 0 

39 jin ae + o 2 ZH 

Rivet, prices as above. Ch: iin iron, ‘ 2s, 5.3 and best bars 
and rods, extra 3s. per cwt. 
* Monmoor Crown” (E. T. Wricut and Sons), at the 

works, per ton— 

Bars, fin. to 3in. round and square, or to Gin. flat 710 0 
Best ” ” ” ” ” 810 0 
Best best ,, ee ” > 910 0 

Rivet iron, usual sizes ; oe os 900 
Best best : woo 

Barrows and Sons, at ‘works, per ton short— 
B.B.H. bars. 710 0 
Rovunp Oak, Du DLEY, per ton— 

Ordinary bars . ee os ee 8 2 6 

Single best .. +o oe o 910 0 

Double best .. . oe 11 0 0 

Treble best 13 0 0 

Best rivet - oe os - ee ee + lol 0 

Glasgow bars, per ton, £6 5s. to £6 10s. 
Merchant Bars— 
Wairwe t and Co., f o.b. works ks (2h dis. for Forte ani ton— 

Crown quality. . 510 0 
Best .. . ‘ 600 
Ship rivet iron - 6 5 0 

Crown —," - Thornaby * 750 
Best os 8 5 0 
Best best .. 9 5 0 

Detail specifications from warehouse 10s. per ton extra. 

Common Welsh bars, £5 f.o.b. South Wales ports, ne* cash. 

The Pearson and Know.es Co.— 

Flats, from lin. to 6in. wide by jin. thick and apwards 6 5 0 

Rounds and squares, from hin. to 3in. .. 65 0 
Best, 10s.; best best, 30s.; treble best, 60s. per ton ante, 

Sheet— £s. d. 
*“Monmoor” (E. T. Wricut and vesgeess to - vy 3ft. 

20 w.g., oe ton at works 810 0 
Best . oe ee - me a 910 0 
Best best. _ os ee oe oe ee 1010 0 

Barrows and Sons— 
B.B.H. sheets... oe oo 910 0 
» best do. os ll 0 0 
best best do... . 12 00 
E. P. and W. BALDWIN, per ton, at works— 

Brand “ Severn,” singles to 20 w.g., usual sizes 10 00 
»  “ Baldwin-Wilden” B ‘ oe 100 
” om ” BB 12 0 0 
a ° °° BBB 13 0 0 
jo » a B charcoal 19 0 0 
a E B charcoal R . 2100 

Doubles 21 to 24 w. g., 30s.; and trebles 25 to 27 w. g+5 
60s. per ton extra. Terms as usual. 

“EP and W B” best charcoal IC per box 1 5 0 

“ Wilden” IC. oe es ee - »- 130 

“Unicorn” charcoal IC :: ee eo oe 120 

“ Arley” gi tin oe ee os os oe 110 

“Stour” coke tin oe oe 019 0 

Wates—tTreforest Tin-plate Works— 
Coked tin, at Cardiff, 15s. 3d. to 16s. 6d. ; 17s. 6d. in London. 
Lydney—Charcoal tin, Ic .. ..£1 0 Oto 00 0 
Terne.. os se 110to 000 
Coke tin 019 6to 000 

Swansca ee 016 6to 017 0 

Gadly’s Aberdare coke’ oe 016 Oto 017 0 

Best charcoal .. oe oe ° - 019 0t0 000 

Morriston at works .. . eo -- Old Oto O16 6 

The Pearson and Know.es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 8 0 0 


Best and best for galvanising, 10s. per ton extra ; 
CROWTHER Bros. and Morcan— 


Tin Sheets—“ Lion & Crown,” Kidderminster— 
Coke, annealed. . os ° Singles, per c 
Charcoal do... oe ws oe - 


Best charcoal do. 


Doubles to 24 weZ., as., and lattens to 26 Wg, 


4s. per cwt. extra. 
Patent Coated Sheets— 
No. 3 lead Singles and doubles, per c 
B terne. . oa os 
Charcoal ternc 
Lattens to 26 w.g., 
less 2 
Wire—Rv.anps Brotuers, Limited, Warrington— 
Best 


£10 5s. 
Nos. 


4 per cent. discount. 


(= Annealed drawn fencing wire, per ton 
£10 lis. £11 5s. £11 _ 
8 


6 7 
Delivered free alongside ship taieigel, 2) pe 
Nail Rods—G ascow, f.o.b. 


CLEVELAND .. 


Hoops and Strips—Prarson and Knowirs— 
Ordinary sizes and gauges, up to 5in. wide 
Bes 


t, 10s.; best best, 30s. per ton extra. y 


Rails—G.ascow, f.o.b. 
CLEVELAND .. 
Wa.es—Tredegar Iron Comp: an y 
0.b. Newport. 


wt. 11 


wt. 


” ” 
2s. per cwt. extra at works, 


er hua 


r aa 


018 
1 4 


8 


best best, 30s. 


ooo 


615 to0 0 


6 12 to 6 17/6 


700 
7 0to710 
515to6 0 
5 0t00 0 


Ordinary —_ of iron salle above 50 Ib. per yard in 250 ton lots, 
2s. 6d. per ton f.o.b. Newport, net cash. 


For oe . sidings, works, £3 15s. to £4 7s. 6d. per ton. 
Colliery bridge rails, in 10-ton lots, net cash £5 0 0 
Fishplates, at works, any section . 57/6to 6 0 
Old and D Hi flange rails, at works . 210 to3 5 

Railway Chairs—G.ascow, f.o.b. .. an - 815 to4 0 

Pipes—G.ascow, f.o.b. .. > “ - 415 to6 0 

STEEL. 

SHEFFIELD—At works— £8. d. £ a. .d. 
Spring steel : os 9 0 0to 1710 0 
Ordinary cast rods os . 1440 to2l1 0 0 
Fair average steel oe ee 24 0 Oto 32 0 0 
Sheet, crucible wo Ee se -. 20 0 Oto 60 0 0 
Sheets, Bessemer ee nib os -- 12 0 Otol6 0 0 
Second-class tool.. oe ee 30 0 Oto 45 0 0 





Best special steels os : os + 48 0 0t075 0 0 
ht. Mushet’s special tool steel... . - 140 0 Oto224 0 0 
Fine rolled, for clock springs, ‘&e. se -- 60 0 Oto 70 0 0 
Ri 1ils—Siemens, at works . oe - ©0000 00806 
Bessemer, ordinary .. oe - 518 6to 6 5 0 
Do. superior .. ee . 610 0t0 700 
WALEs— 

Rails, f.o.b, Cardiff or Newport... oe 417 6to 5 5 O 
Rails, at works, Bessemer ae - 415 Ote 000 
Heavy 6 0 0to 6 26 
Slightly defective, Cardiff or Newport .. 5 0 0t0 000 
Steel colliery bridge rail, works .. + 610 0t0 700 

MIDDLESBROUGH— 

Steel rails . ve ee «+ 51 Oto 517 6 
Spiegeleisen, at works .. ss oe . 42 6t0 000 
MISCELLANEOUS METALS. 

: £ 8. £ 8. d. 
Copper—Chili bars ° oe perton 5515 0 to 56 0 0 
British cake and eaten ee oe - GL 0 Oto 62 0 0 
Best selected oe oe oe . 8&2 0 Oto 6s 0 0 
British sheets, strong . . - 67 0 Oto68 0 0 
Tin—Straits . & ee - «=e 59:10 080 5915 0 
British ingots... oe ee oe +» 6210 0to 6 0 0 
Lead— English pig as de ee . BD 0OteoM 0 0 
Foreign do, oe ee ee -- 00 0 0t0 00 0 0 
Sheet - oe ee ee - 1412 6t04 1 0 
) Iter—Silestan ee ee “ - 16 0 0tol6 5 0 
Snglish .. os ee os - 00 0 Otol6 7 6 
Quicksilver... é +. perbottle 6 0 Oto 6 5 0 
Phosphor Bronze— oer ton— 
Bearing metal XI, £105; other alloys .. 110 0 0t0125 0 0 
Best refined grain nickel, per Ib., less 2} monthly account, 3s.; square 


nickel, per lb., 28, 10d.; inferior qualities, per Ib., 2s. 6d. min. 





COAL, COKE, OIL, &c. 








oke— £s8.d. £8. d. | Glasgow—At pits— 
soem lg aga 0 96—0 11 0) Ell coal, perton 0 40-0 50 
Derbyshire . - 0106-010 Main.. .. .. 0 36-0 56 
Sheffield .. .. 0140-016 0) Splint” « « 0 50-0 00 
oes ar 0 96-0 00) Smithy .. .. 0106-0120 
Wales—Rhondda. 0 96-1000 Lancashire—Wigan pit prices— 
Coals, best, per ton— } Arley ‘ . 0 900100 
South Durham... 0 5 0—0 10 6 | Pemberton aft. 0 70-0 80 
Derbyshire— Forge coal .. 0 56—0 60 
Best, at pits .. 0 8 0—0 11 o| Burgy - 0 40-0 49 
Converting 076-0 90 Sh ack « 0 26-0 36 
Slack .. .. 0 36-0 60) Oils, tun— 
South Yorkshire— | Lard .. .. .. 86 00—3800 
At the pits— | Linseed ., .. 24150-2500 
Branch -- 0120-1500 Palm nut 00 0 0-36 00 
Silkstone,house 0 8 6—0 110) Rangoon engn. gal. 0 36-0 00 
Converting 0 90-0110 Rapeseed, brown 29 15 0—30 0 0 
Slack ; . 0 840 60 | ». Engl. pale 31 15 0—32 0 0 
Wales, through .. 0 56—0 60)! Petroleum,refin’d 
Steam, less 24.. 0 56-0 7 0] (per gal.) 0 08,00 8 
House, at port 0 66—0 8 6| Tallow, old, p. cwt. 0 00-8500 
Small steam .. 0 16—0 26) Bt. Petersburg, Y .C. 36 0 0—36 0 0 
PRICES CURRENT OF TIMBER. 
£8. £ 8. £s. £ 8. 
Teak, load .. .. 9 0 1010 | Battens,allsorts .. 5 0 710 
Quebec pine, red». 315 410 Flooring bds. sq. of lin. s. d. 8. d. 
yellow.. 310 415 First yellow .. .. 12 0 18 0 
pitch .. 3 5 510 » White .. .. 9 0 10 0 
Oak .. .. 510 610 Second quality .. 8 0 10 0 
Birch 310 410 | Staves,p.standardM. £ 8. & 8. 
Elin 40 50 Quebec, pipe... .. 7210 75 0 
Ash am- a» Oe 2-9 Puncheon, 17 0 18 0 
Dantsic & Meml. oak 310 5 0 Baltic, crown pipe..170 0 190 0 
are 210 510 Brack... ..120 0140 0 
», undersized 117 2 7/6| Harp: 
» Riga .. 8310 4 5 Box, Turkey.. .. 5 0 20 0 
», Swedish .. .. 110 2 5 s. d. 8. d. 
Wainscot, Riga, log.. 210 410 Cedar, Cuba, sup. ft. 0 44 0 5 
Masts, Quebec red pine 410 50 Honduras, &c... 0 44 0 5 
Kowrie,load.. 8 0 10 0 £8. £8 
Oregon .. 710 1010 Ebony, Ceylon, ton 12 0 2 0 
Lath, Dantsic, fathom 40 60 Zanzibar, &c. .. 6 0 12 0 
St. Petersburg. 6070 Lignum Vitw.. .. 4 0 


Deals, per C, 12ft. by3 Mahogany, Cuba, s. d. 














10 
8. 
by 9in. :-— superficial foot. 0 0 0 
Quebec, pine Ist .. 1510 24 0 St. Domingo, car. 
» 2nd.. 10 0 14 O average 0 6°80 
3rd... 7 0 9 O Mexican,do, .. 0 4 O 45 
Canad: ty spruce ist. wow O Tobasco, do. . O 4405 
Srdand 2nd 610 8 0 Honduras, do. .. 0 4 O 5 
New Brunswick -- 610 710 Walnut, Italian 0 34 0 6} 
Archangel . « 1010 16 0 Rose, Rio, ton -12 © 3 O 
St. ote .. 1210 1310 Bahia .. .. 10 0 20 0 
Finland .. .. .. 7 0 910 Sandal . 23 0 6 0 
Wyburg .. - 810 10 9 Satin, St. Domingo, 
Christiania 120 M4 O foot . mo." 6 & 
Other Norway 70 90 
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Nicken JEwrELtEry.— The French are admittedly quick in 
recognising the merits of a substance for decorative purposes. 
They are now making jewellery from nickel ore. The grey-green 
ore from the New Caledonia nickel mines has recently been 
sold under the name nouméite, in the shape of brooches, earrings, 
&e, 
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THE EDISON ELECTRIC LIGHT. 

On Monday, the 10th inst., Zhe Standard, published 
the full text of Mr. Edison’s French patent. It is stated 
that this document is a translation from the French. 
All we can say is, that if this be the case, the translator 
has been unusually successful in eliminating every 
approach to French idiom. As the reproduced specifica- 
tion is not accompanied by any one of the numerous 
drawings to which it copiously refers, it will not 
be found easy to make anything of it. We pub- 
lish herewith accurate copies of the three principal 
drawings lodged with the French specification, and we 
have no doubt that they are in all respects identical with 
those which accompany all the applications which Mr. 
Edison has made in other countries fora patent. He has 
used in all no fewer than forty-eight figures to render 
the nature of his inventions clear ; but the great majority 
of them represent comparatively insignificant modifica- 
tions of the ideas illustrated by our engravings, and con- 
eeneeeny we have not thought it necessary to reproduce 
them. 

All anxiety concerning the Edison light may be put on 
one side. It is certainly not going to take the place of 
gas, and its invention would not have been regarded with 





within the cylinder, being admitted first to one side of 
the piston and then the other by a suitable valve; the 
valve and directing rod c2 are shown for this purpose. 
The bar of fork a2 may be a permanent magnet or an 
electru-magnet, or else it is provided with permanent or 
electro-magnets. I have shown an electro-magnet cl 
upon each prong of the fork—there may be two or more 
on each—and pet to these are the cores of the electro- 
magnets <. ence as the fork is vibrated a current is 
set up in the helix of each electro-magnet d in one 
direction as the cores approach each other, and in 
the opposite direction as they recede. This alternate 
current is available for electric lights, but if it is desired to 
convert the current into one of continuity in the same 
direction a commutator is employed, operated by the 
vibrations of the fork to change the circuit connections 
each vibration, and thereby make the pulsations con- 
tinuous on the line of one polarity. A portion of the 
current thus generated may pass through the helixes of 
the electro-magnets cl to intensify the same to the 
maximum power, and the remainder of the current is 
employed for any desired electrical operation wherever 
available. I, however, use the same, especially with m 

electric lights, but I remark that electricity for suc 


lights may be developed by any suitable apparatus. I 














the anxiety and interest which have been displayed had 
it not been for the statements of newspaper reporters on 
the other side of the Atlantic. The invention is divided 
into two parts—the first refers to the means of pro- 
ducing electricity, the second to the lamp. 

The electro-magnetic machine is thus described in the 
specification. 

“Tt has long been known that if two anne ay. a 
or an electro-magnet and a permanent magnet, be drawn 
apart or caused to pass by each other, electric currents 
will be set up in the helix of the electro-magnet. It has 
also been known that vibrating bodies, such as a tuning- 
fork or a reed, can be kee in vibration by the exercise of 
but little power. I avail of these two known forces and 
combine them in such a manner as to obtain a powerful 
electric current’ by the expenditure of a small mec 
force. In Fig. 1 of the drawing a tuning fork a2 is repre- 
sented as firmly attached to a stand 62. This fork is 
preferably of two prongs, but only one might be em- 
ployed upon the a of a musical reed. The vibrat- 
ing bar or fork may 2 metres long, more or less, 
and heavy in proportion. It has its regular rate of vibra- 
tion like a tuning fork, and the mechanism that keeps it 
in vibration is to move in harmony. A crank andrevolving 
shaft, or other suitable mechanism, may be employed, but 
I prefer a small air, gas, or water engine, applied to 
end of the fork. The cylinder al contains a piston and 
arod 61, that is connected to the end of the bar, and 
steam, gas, water, or other fluid under pressure acts 


each | arran 
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better of the two, provided it produceselectricity with much 
less expenditure of powerthan its rival; and thus, although 
f ison might use his magnets and wires to great 
disadvantage, yet if the power required to actuate them 
was ee small, he would be justified in following the 
course he has actually adopted. But in truth, Mr. 
Edison is entirely mistaken in his notions on this 
point. The fact that a tuning fork can be kept in vibra- 
tion with the expenditure of little power has no more to 
do with the matter than the circumstance that the well- 
lubricated journals of a Gramme machine offer small 
resistance to the engine driving it. A strict analosy 
exists between the vibrations of a tuning fork and the 
oscillations of a pendulum. Now, if we substitute a 
pendulum for the vibrating bar patented by Mr. Edison, 
and fix an electro-magnet to its lower end, which, when 
the pendulum a cut the field of a magnet placed 
just below it, we shall have a series of currents set up as 
the pendulum moves to and fro. Does Mr. Edison 
really imagine that a pendulum could under these condi- 
tions oscillate as freely and with as small an expenditure 
of power as if no magnetic apparatus were present, or 
does he fail to see the analogy between the tuning fork 
and a pendulum? If he does either, he must be ignorant 
of mechanical truths which are quite familiar to most men 
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EDISON’S ELECTRO-MAGNETIC MACHINE AND ELECTRIC LAMP. 


have et commutator springs or levers, c3 4 
operated by rods that slide through the levers c3 c4, and 
by friction move them. When the prongs a2 a2 are 
moving from each other the contact of levers ¢3_ c4 will 
be with the screws 40 41, and the current will be from 
line 1 through cl to c, thence to c3 to 41 43, and to 
circuit of electro-magnets d d, and from d d_by 42 to 
40 c4,and line as indicated by the arrows. When the 
prongs a2 a2 are vibrating towards each other the circuit 
will be through cl ¢ c3 42, in the reverse direction 
through the circuit and magnets d d back to 43, and by 
c4 to line.” : 

Mr. Edison has probably succeeded in producing the 
very worst magneto-electric machine ever made—that is 
to say, if he has really ever constructed one according to 
his specification, which we much doubt. With a very 
little expenditure of space on our —_ we hope to make 
this clear to our readers. Mr. Edison cannot imagine 
for a moment that the system of producing currents by 
magnets which approach to and recede from each other, 
ire sees can be in any respect equal to that on which 
the Gramme, Siemens, or Lontin machines are based. 
It is in fact, and for reasons which are well understood by 
all electricians, much inferior to the most de‘ective of the 
machines we have named. Mr. Edison adopted the 
ent with the idea of reducing the power required 
todevelope theelectricity heneeds. If we havetwoelectro- 
magnetic machines, one theoretically much less efficient 





than the other, it may nevertheless be practically the 


| who have received any scientific training. The assump- 
| tion that because a tuning fork vibrates with sm 

expenditure of power when free, it will do the same when 
moving in a dense magnetic field, savours much of “per- 
petual motion.” Mr. Edison may rest assured that in this 
way he will not “obtain a powerful electric current by the 
expenditure of a small mechanical force.” Nothing is to 
be had for nothing under nature’s rule, and this law 
—— be evaded, either by tuning forks or any other 

evice. 

Let us suppose, however, that the Edison electro- 
magnetic machine was made. It is well known that to 
get the maximum power out of any such machine, the poles 
of the magnets and the armatures should approach as 
closely as possible. How can this end be secured without 
the use of fixed stops, against which the prongs of the 
fork shall strike? The stops must be placed just in that 
position which will permit the armatures and ets 
to approach each other as closely as possible without 
touching. The effect of the hammering of the prongs on 
the stops may be imagined. Finally, the armatures 
ought to approach to and recede from the magnets not 
less often than 1000 times ina minute. Does Mr. Edison 
really imagine that he can make a tuning-fork “2 metres 
long” vibrate over sixteen times in a second? t is 
the engine to be like that will make sixteen strokes per 
second? Any attempt to work to Mr. Edison’s specifi- 
cation would give a slow moving, heavy machine very 
much inferior to anything now in the market. We need 
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a’ nothing more concerning this part of his invention. 
n this country, and, indeed, in the United States, 
little has been heard about the Edison electro-magnetic 
engine, and it is possible that he himself attaches very 
little value to it. It was not any terror of its advent 
that induced people to sell their gas shares. The Edison 
lamp was the real cause of panic among the gas makers, 
and of hope among the gas users. In our last impression 
we published a small engraving which illustrates the 
principle of the Edison lamp very clearly. Fig. 2 shows 
the actual lamp, thus described by the inventor :— 
“Platinum and other materials that can only be fused 
at a very high temperature, have been employed in 
electric lights; but there is risk of such light-giving 
substance melting under the electric energy. This por- 
tion of my invention relates to the regulation of the 
electric current, so as to prevent the same becoming so 
intense as to injure the incandescent material. The cur- 
rent regulation is primarily effected by the heat itself, 
and is automatic. In Fig. 2 I have shown the light pro- 
ducing body as a spiral a, connected to the posts bc, 
and within the glass cylinder g. This cylinder 
has a cap J, and stands upon a base m, and for 
convenience a column x and stand 0, of any suitable 
character, may be employed. Most of the other 
figures are in the form of diagrams to more clearly 
represent the electrical connections. I remark that it is 
preferable to have the light within a case or globe, and 
that various materials may be employed, such as alum 
water, between concentric cylinders to lessen radiation, 
retain the heat, and lessen the electric energy required ; 
or coloured or opalescent glass, or solutions that reduce 
the refrangibility of the light, such as sulphate of 
quinine, may be employed to moderate the light, and 
the light may either be in the atmosphere or ina vacuum. 
The materials that I have found especially adapted to 
use as light-giving substances are set forth hereafter. 
The electric circuit, Fig. 2, passes by line 1 to the 
post 7, and by a wire to the lever 7, thence by the wire 
or rod fk, cap /, wire ¢, to the post c, through the 
double spiral @ to the post 5, and by a metallic connec- 
tion or wire to the post #1 and line 4, and so on through 
the electric circuit, and the light be developed in a. The 
rod & will expand in proportion to the heat of the coil, 
or in proportion to the heat developed by the passage of 
the current through the fine wire 4, and, if the heat 
becomes dangerously high, injury to the apparatus is 
prevented by the expansion of rod & moving the lever 
J, to close the circuit at ¢ and short circuit or shunt a 
portion of the current from the coil a, and reducing its 
temperature ; this operation is automatic, and forms the 
principal feature of my invention, because it effectually 
preserves the apparatus from injury. The current need 
not pass through the wire or rod 4, as_ the expansion 
thereof by the radiated heat from the coil a will operate 
the lever f, as indicated in Fig. 3, but the movement is 
not so prompt. it is to be understood that in all cases 
the action of the short circuit or shunt is momentarily 
to lessen the current through the light-giving substance, 
and the circuit-closing devices play up and down at the 
“xe point, maintaining uniformity of brilliancy of 
t 


Most of the details of this invention, taken separately, 
are not new. ‘The use of an incandescent substance was 
first patented in this country, not by King in 1845, as is 
generally believed, but by De Moleyns in 1841. The 
materials named by Mr. Edison, such as platinum, 
iridium, osmium, &c., have all been used or proposed to 
be used long since. In this direction, therefore, there is 
nothing about Mr. Edison’s invention to encourage ho 
or excite fear. There remains, however, the device for 
protecting the incandescent material from over heating, 
and this is very pretty and ingenious, and will probably 
work very on | in competent hands; but it is a delicate 
bit of mechanism, which must not only be adjusted to 
begin with, but kept in adjustment with minute accuracy, 
or the wire coils will be destroyed or the light will go 
out. The range of motion supplied by the expansion rod 
is extremely small, nor do we see how it is possible to 
augment this range. Ina word, there is nothing about 
the lamp analogous in simplicity to a gas light, nor is it 
obvious that it can ever be made to comply with the ordi- 
nary requirements of domestic life. Mr. Edison will no 
doubt attain much success at Menlo Park, where every- 
thing will be under his own control; but for the ordi- 
nary purposes of lighting our houses an electric lamp has 
probably yet to be invented. 

With all its defects for domestic purposes, still Mr. 
Edison’s lamp might perhaps be used to much advantage 
for street lighting, and in factories, or theatres ; in fact, 
in any situation where it could be looked after bya 
skilled attendant. If the current can be successfully 
divided among dozens of such lamps, then may gas- 
makers quake ; but nothing of the kind can be done. 
We know at last that Mr. Edison has done no more to 
divide the electric light to advantage than has Mr. 
Werdermann. We have not thought it necessary to 
reproduce the rough little diagrams by which Mr. 

ison illustrates that portion of his specification which 
deals with this branch of the subject. Practically the 
arrangement is very similar to that of Werdermann, 
illustrated in our impression for November 8th, 1878, 
page 333. 

We reproduce the following portion of Mr. Edison's 
 maceappcn omitting the figures and the references to 
them, as we fancy the passage will be intelligible without 
them :—“ In lighting by electricity itis often important to 
use asecondary battery in connection withthe main current. 
Electric light coils may be put in a secondary circuit 
containing cells, with plates in a conducting liquid, and 
a lever is vibrated by an electro-magnet or~by clock- 
work, When the lever is in contact the current from 
line 1 passes through the electro-magnet and cells, but 
when ,the contact ceases the line is clo but a local 
circuit is made through the coils and secondary battery ; 
the discharge of the secondary battery gives the light, 
and the movement is so rapid that the light appears 





continuous. A single secondary battery may be intro- 
duced with one or more lights, the expansion of the 
light-giving material, short circuiting the current through 
the secondary battery. Instead of a rheostat in the 
shunt circuit [ sometimes employ a button ot carbon. 
In this case the spring lever bearing upon the carbon 
button, lessens the resistance by the increase of pressure 
as the platiaa strip expands, and as it contracts and lessens 
the pressure on the carbon button the resistance of that 
carbon button increases, and a greater portion of the 
current is sent through the platina strip. This regulation 
is very accurate.” It will be remembered that in our 
impression for November 8th, 1878, page 339, we sug- 
gested that it was possible Mr. Edison had adopted this 
very device for preventing the combustion of the 
platinum foil. 

Mr. Edison’s claims are as follows :—‘(1) The com- 
bination with an electric light of a thermal circuit 
regulator, to lessen the electric action in the light when 
the maximum intensity has been attained, substantially 
as set forth ; (2) The combination with the electric 
light of a circuit closing lever, operated by heat from 
the electric current or from the light, and a shunt or 
short circuit to divert the current or a portion thereof 
from the light, substantially as set forth ; (3) The com- 
bination with the electric light and a resistance of a 
circuit closer operated by heat, and serving to place 
more or less resistance in the circuit of the electric 
light, substantially as set forth ; (4) The combination 
with an electric light of a diaphragm operated by the 
expansion of a gas or fluid in proportion to the tem- 
perature of the light to regulate the electric current 
substantially as set forth ; (5) The combination with a 
vibrating body similar to a tuning-fork of mechanism 
for maintaining the vibration, and magnets, cores, and 
helices, whereby a secondary current is set up, so as to 
convert mechanical motion into electric force, or the 
reverse, substantially as set forth : (6) The combination 
with electric lights, substantially such as described, of 
means for regulating the electric current to the same, 
in proportion to the heat evolved in the light, so as 
-s — injury to the apparatus, substantially as set 
orth.” 

In all this it will be seen that we have not one word 
concerning any new or extraordinary contrivances 
for dividing the electric light. Mr. Edison has many 
other patents in progress, but that with which we havejust 
dealtis, no doubt, the patent; that which has attracted more 
attention, and the publication of the contents of which 
has been looked for with more avidity than perhaps any 
other ever applied for in England. How far it justifies 
the hopes and fears which have been fostered concerning 
it, we have placed our readers in a position to judge 
for themselves. It may not be improper to say before 
concluding, that Mr. Edison’s complete specification has 
not yet been filed in this country, and cannot be seen at 
the Great Seal Patent-office, or anywhere else save Paris. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE LAWS OF MOTION. 

Srr,—As “ X.” refers to Professor Tait on ‘‘ Force,” perhaps 
the following extract from that gentleman’s ‘‘ Recent Advances ” 
may be of interest to your readers. Professor Tait writes :— 
*‘In every case in which force is said to act, what is really 
observed. . . is either a transference or a tendency to trans- 
ference of what is called energy from one portion of matter to 
another. Whenever such a transference takes place there is 
relative motion of the portions of matter concerned, and the so- 
called force in any direction is merely the rate of transference of 
energy per unit of length for displacement in that direction.” 


them into two “‘ shifts,” the day men of one week coming on as 


night men the next, and vice versd. By so doing they would get 
at least eighteen hours’ work per day out of their machines, their 
men would always be fresh for their work, and that great evil, 
** overtime ”—which means inferior work for superior pay—would 

entirely done away with. The cost of lighting workshops has 
aeedy, been fully discussed under the heading of ‘‘ The Electric 


ight. 

in conclusion, I would again remind engineers that men will 
never work for less money or longer hours, and that masters will 
never be able to compete with foreigners until they get a great 
deal more work out of their expensive and unrivalled machinery 
than they have hitherto done. 0. C. 

London, February 10th. 





SCREW PROPULSION, 

Srr,—Your correspondent, Mr. Thos. Garnett, will find parti- 
culars of the experiments made on the Dwarf at page 138 of 
Bourne’s ‘‘ ‘Treatise on the Screw Propeller,” second edition, 1855. 

February 10th. C. 





AUSTRALIAN TIMBER. 

Str, —Being personally interested, we noticed with much pleasure 
Mr. Haghe’s letter in your issue of the 10th inst., and as attention 
has been called and testimony given to the value of Jarrah 
timber for engineering works, the following particulars may 
interest some of your numerous readers. 

The works of the Jarrahdale Timber Company, which has been 
established for some years, are situated in the best portion of the 
Darling Ranges, Western Australia. The shipping port is at 
Rockingham, about 40 miles south of the city of Perth, and 
vessels of 1500 tons can load at the company’s pier, as several 
have done recently for Caleutta with sleepers. The company hold 
a lease of 250,000 acres of first-class timber country, and the 
Jarrah grown on the ranges is of a superior description to that 
grown on the flat. The works comprise the saw-mill, manager's 
house, officers’ quarters, large repairing sheds, engineers’ and 
blacksmiths’ shops, together with workmen’s houses, school, 
stables, &c., and a network of tramways.runs through all the 
works, the main line going straight up the rise into the virgin 
forest. By a tramway 23 miles long all the cut timber is con- 
veyed to the shipping port Rockingham, but this tramway will 
now, we believe, have been replaced by steel rails, which were 
recently sent out. 

Hitherto the company has confined itself to the supply of the In- 
dian and colonial markets, and has had quite enough to do in keeping 
pace with the orders in hand, the estimated output being 240,000ft. 
super per week. It is, however, hoped that the recent improve- 
ments will enable them to extend their operations, and before 
long we may hope to see a shipment brought to London should 
sufficient inducement offer. McLean Bros. ann Rice, 

Agents for Jarrahdale Timber Company. 

118, Cannon-street. 





DALTONISM., 

Srr,—In your * Notes and Memoranda” for last week you 
mention the experiments made by M. Delbceuf on Daltonism, 
and conclude your note with the question, ‘‘ Would fuchsine 
apply in all cases?’ As the question of Daltonism or colour- 
blindness is one of condilenaii importance and interest to 
engineers, affecting, as it does, work in the drawing-office, the 
recognition of railway signals, and so on, I think your readers 
would be glad to have further information on the subject. The 
experiments made by M. Delbceeuf and M. W. Spring are 
described in the Bulletins de L’Academie Royal de Belgique, 
1878, and are well worthy of perusal. With reference to your 
question as to fuchsine being applicable in all cases, the authors 
of the paper are careful to guard against leading their readers to 
that impression. They say: ‘‘Le Daltonism est plus commun 
qu’on le pense généralement ; on pretend qu'il y en a plusieurs 
sortes suivant la nature et le nombre des couleurs entre lesquelles 
sé fait la confusion. Cependant la forme sous laquelle il se 
présentait chez le savant Anglaise semble étre de beaucoup la 
plus fréquente.” 

alton could only clearly distinguish yellow and blue in the 
solar spectrum, and it is this special visual peculiarity that 
fuchsine seems to able to correct. Even in this particular 
defect there are different degrees, requiring different thicknesses 
of the fuchsine solution to be looked through, and the authors are 
alive to the probability that few eyes see colours in the same way. 
“Les yeux normaux sont ils identiquement semblables ? 
sagesse des nations a déj& dit qu'il ne faut pas disputer des 
couleurs, et que chacun les voit A sa manitre. Nous sommes 
maintenant en mesure de vérifier cette présomption. De méme 
qu'il y a des degrés dans le Daltonism il y a des /dégrés dans le 
non-Daltonism. En d’autres termes, de méme que les différents 





If for the word ‘‘energy” we substitute ‘‘ motion” in the passag 
T have italicised, it seemstome we shallhave ‘‘ X.’s” definition of 
force precisely, so that it would appear that your correspondent 
has Professor Tait on his side of the controversy. 


Leeds, February 10th. W. Daron. 





Sir,—The remarks of Mr. Cherry upon my letter of the 20th 
ult., show that my words admit of an interpretation which I did 
not at all intend, the whole paragraph in question being based on 
the temporary assumption m2 the truth of ‘‘X.’s” theory; but as 
this point appears not to have been stated with sufficient clear- 
ness, I have to thank Mr. Cherry for noticing it. As “‘X.” 
states that his letter of the 27th ult. will be his final one on this 
subject, I cannot with fairness criticise it, although some of the 
statements it contains appear to me to be quite indefensible, and 
will therefore only express my satisfactlon in finding that he now 
sees that his theories only hold when “quantity of motion” is 
represented by Mv* instead of the usual value Mz, and therefore 
that it is not the momentum but tie energy of the universe that 
remains constant. f course this alteration deprives ‘‘ X.’s” 
theories of all claim to originality, as they now only amount to 
a lengthy enunciation of the principle of the conservation of 
energy, which principle at the present time hardly possesses the 
charm of novelty wes . Last. 


Manchester, F -bruary 11th. 





PUBLIC BODIES AND COMPETITIVE CONTRACTS. 

Srr,—‘*‘ Scrutator,” in his letter of the 29th ult., doubts 
whether the unsuccessful competitor, refe to in your article 
under the above heading, accepted the task of examining and 
reporting on the machinery when completed. I know of a case 
in which a would-be contractor—possibly the same—did examine 
and report on machinery for which he had unsuccessfully ten- 
dered—a proceeding which, I think with ‘‘Scrutator,” is very 
discreditable both to the would-be contractor and to those who 
employed him. The subject is one which requires ventilation— 
the best remedy for public abuses. M. 

February 10th. 





FOREIGN COMPETITION. 

Sir,—The great question of ‘foreign competition” stares the 
British engineer in the face. What steps are to be taken in this 
enlightened age of “trades unions” and “strikes” to cope with 
the mighty difficulty? Manufacturers who have spent their 
capital in laying down costly machinery should ask themselves 
this question: If we produce double the quantity we have 
hitherto done at acost which will enable us to compete favourably 
with foreign firms, shall we be able to sell as fast as we manufac- 
ture? This question; answered in the affirmative, let them give 
their attention to the following scheme, which, if not novel, is 
perhaps worthy of attention at the present crisis. manufac- 
turing engineers keep their engines and :machinery continually 
running ; employ double the amount of skilled labour, dividi 





Dalt que nous avons expérimentés se corrigeaient au moyen 
a plus au moins considerable de fuchsine, de méme le 
Daltonism artiticiel s’obtient au moyen de doses plus ou moins 
fortes de chlorure de nickel.” 

I may mention that the question of the recognition of railway 
signals by those affected with Daltonism has been considered by 
the members of the Academie, and their notes, including several 
interesting facts, are published in the same volume. 

Wa. ALtan Carter, Assoc. Inst. C.E. 

Edinburgh, Jan. 27th. 








ENGINEERING Society, K1ne’s Cottece, Lonpon.—On Friday, 
February 7th, Mr. A. Kitson read a ee! ‘On Harbours.” 
The author commenced his — by describing the different 
methods which have been adopted in the construction of 
harbours, stating which had been most successful. He next 
referred to the construction of breakwaters, finishing his paper 
with a very interesting description of the Boulogne new harbour, 
now in the course of erection. A discussion then followed, which 
brought the meeting to a close. 

APPARATUS FOR Stopping SxHor Howes iv Surps’ Srpes.— 
— for stopping shot-holes has been invented by Mr. 

arcus, and instructions have been given to test it on 
board the Oberon. The plug is designed on what is termed 
the umbrella principle. The handle is formed of an ordi- 
nary piece of gs brass tubing, inside of which are two 
spiral springs made of ,;;in. steel wire. These springs are forced 

own and secured by a rod which passes through the centre, and 
has two small handles screwed into a disc of iron on the end, 
working up and down a slot on either side the tube. A solid 

jiece of metal is fitted in the head of the tube for securing a 

rass disc to which twelve iron ribs are attached, and which work 
on a steel ring let into the disc. Small curved springs are secured 
over each rib on the top of the disc for the purpose of allowing 
the ends of the ribs to adapt themselves to any unevenness of 
surface caused by the projectile. The covering of the shot 
plug is formed of india-rubber, with an extra thickness on the 
outer edge, and is fastened to the ribs by rivets. An india-rubber 
disc, surmoun by a steel plate and box-wood cap piece, is 
fitted over the small springs, and over these again are fitted two 
other springs running crosswise, the whole —. screwed tightly 
down. e two auxiliary springs are to assist the spiral springs 
in opening the plug, and for protecting the covering when passing 
through a j hole. When it it required to stop a shot-hole 
the plug is forced through it, and, on a line being pulled, the 
strap a folds of the umbrella is released, while the 
spiral sprin; ing let go, the whole thing expands. It is then 
secured to the side of the ship by means of a bar which — 
over the end of the tube, and is hove up with a lever. en 
collapsed the plug can be forced through a hole Sin, in diameter, 


An 
H. 


and when open it will cover a space of 2ft. The weight of the 
apparatus is 249 lb, 
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RAILWAY MATTERS. 


A SyRIAN newspaper reports that an English engineer, at the 
request of Midhat Pasha, tes begun to anke a preliminary sur- 
vey for a railway between Beyrout and Damascus, 


THE ¢ of laying the first brick of the lining for the 
aan Thorn ‘Tunnel on the Lewes and East Grinstead Railway 
was performed on Monday by the resident engineer, Mr. John 
Robinson, of Newick. 


TE Sheffield steel rail manufacturers are much exercised in 
spirit over the statement that 25,000 tons of steel rails have been 
‘*bhooked ” by Messrs. Wilson, Cammell, and Co., of Dronfield, 
t» be delivered at Normanton at £4 9s, Gd. per ton. ‘The railway 
rate is not less than 8s. 4d. per ton, which leaves the price 
£4 6s. 2d, per ton at makers’ works, ‘‘ A Sceel Rail Manufac- 
turer” writes to say that steel rails cannot possibly be made at 
anything approaching these figures. ‘‘Such transactions,” he 
adds,” **must tend to diminish the chances of further orders 
being secured in our district by those firms who have resolved not 
to trade under cost prices.’ 


Ar the meeting of the London, Chatham, and Dover Railway 
Company on Wednesday, the chairman said that ‘‘in order to 
obviate the difficulty and inconv mee felt in ducting the 
suburban traffic from Bickley, it was intended to apply to Parlia- 
ment for powers to increase the accommodation from Herne-hill 
to Bickley. ‘The bill, if obtained, would enable them to double 
the line between Herne-hill and Bickley. The company, long 
seeing the difficulty of conducting the suburban traffic over those 
lines, had already acquired the greater part of the land and 
property required for doubling those lines. The estimated cost 
of the works was about £200,000.” 


Mr. Henry Ricwarpson, of York, has given notice to the 
chairman and general manager of the North-Eastern Railway 
Company that, as a shareholder, he shall at the next half-yearly 
meeting, to be held to-day at York, ask the following question :— 
‘* Have you given any orders for the ——— the steps of the 
passenger carriages, as recommended by the Board of Trade, and 
which, if effected, it is believed would prevent most of the serious 
accidents which have so often happened by ngers slipping 
between the step and the platform?” Thus, if any shareholders 
sympathise with the tenor of this question—and we hope there 
will be many—they will have an opportunity of showing it and 
of doing some poe fe an important matter. 





Tue Leavenworth rr Times says :—‘‘ Mention was made 
during last summer of a singular accident which occurred on the 
Kansas Pacific road, at the bridge crossing Kiowa Creek, forty- 
two miles east of Denver, in which an engine attached toa — : t 
train went through the bridge into the of the creek, quickly 
disappearing in the quicksand, and baffling all attempts to recover 
it. For the past six months the search for the missing locomotive 
has been kept up, resulting in success two or three days ago, 
when it was hea buried 408. deep in the quicksand. The san 

had to be removed for a great number of yards around the scene 
of the disappearance of the engin, one hydraulic jacks were used 

t 


to raise it. ‘The locomotive was thus found after a search of six 
months.” 


Aw electro-magnetic railway ticket counter, to indicate the 
number of passengers going by a particular train, and so the 
number of carriages of each class uired, has recently been 
adopted at the station of the Kaiser Ferdinands Nordbahn, in 
Vienna. The date press of each of the three ticket boxes is fur. 
nished with an electric contact, actuated each time a ticket is 
pushed in to be stamped. Three lines connect the presses with 
a clock-shaped counter in the office, where the train is arranged, 
having discs with numbers and pointers, so that the number of 
passengers booked can be seen at once. The arrangement con- 
teen to promptness in ordinary circumstances, and where great 
crowds are travelling successive trains can be quickly despatched 
without overloading with passengers. Messrs, Meyer and Wolf 
of Vienna, euppiied the apparatus, 


WE take from a detailed review of the railways constructed in 
the United States in 1878, published in the Railroad Gazette, the 
following condensed statement of the mileage of new railroad 
constructed in each state and territory during the year 1878 :— 
Alabama, 22; Arizona, 30; Arkansas, 7; California, 714; 
Colorado, 193}; Dakota, 15 ; Delaware, 6 ; Gore 62; Idaho, 
126; Illinois, 103; Indiana, 74; Iowa, 255}; ansas, 169} ; 
Kentucky, 20; Maryland, 54; Massachusetts, 6; Michigan, 
110}; Minnesota, 3381 ; Mississippi, 26; Missouri, 209; Nebraska, 
55; N. Hampshire, 35; NewJersey, 3; New York, 129}; North 
Carolina, 16 ; Ohio, 97; Oregon, 36; Pennsylvania, 1885; South 
Carolina, 165; Tennessee, 10; Texas, 118}; Virginia, 16}; 
Washington T., 15; West Virginia, 164; Wisconsin, 83}; or a 
total of 2688 miles compared with 7340 in 1872, 3883 in 1873, 
2025 in 1874, 1561 in 1875, 2450 in 1876, and 2281 in 1877. 


THE Chicago and Iowa Railroad, which is about 80 miles in 
length, has recently issued a ticket available for 100 miles of 
travel anywhere on the road. It has 20 coupons, each for 5 miles, 
and the whole is sold for 3 dols., which is a considerable reduc- 
tion from the local fares. The followin conditions, signed by M. 
L. Ettinger, general ticket agent of the road, have been made 
with regard to the use of these tickets :—‘‘ Conductors will take 
up one coupon for each five miles travelled, or for any ride less 
than five miles; All excess miles over five or multiples of five 
will be cancelled by punching out such excess in margin of highest 
numbered coupons ; This ticket will be void if transferred or used 
by any other person than the signer, and taken up and fare col- 
lected ; Passengers using this ticket on freight trains assume all 
risks for any loss or injury to his person or property ; The signer 
or holder of the ticket must agree to sign his or her name at any 
time when requested by any conductor, for the purpose of testing 
the right of the party a this ticket on any train ; No stop- 
over issued on the ticket ; Usual amount of baggage carried on 
the ticket; The ticket must be surrendered to the conductor 
when the last coupon is used ; The erasure of any condition will 
void the ticket. 


In spite of the complaints and 2 maga from the world 
beneath it, the New York Elevated Railway seems to promise a 
good return on the capital invested. Commenting on this, an 
American journal says :—‘‘This indication is the more gratifying 
because the accommodation provided for the public is, with a 
single but important exception, such as the most fastidious cannot 
except to. The cars are probably the most beautiful—not the 
most costly, however—ever built. Not many private carriages 
are so el t. They are usually well heated. e stations are 
as tasteful as the cars, The frequency of trains is greater than 
was sup) possible before this road was built—at certain 
times of the day thirty-two per hour each way—and they run 
late and early, leaving barely time enough after midnight for any 
work on the track that may be necessary.” If all this praise is 
due, there is, perhaps, not much to wonder at in the indications 
of financial success. ‘* Almost the only drawback is the crowded 
condition of the cars at certain times of the day, it being not 
uncommon for a car ge grag mo persons to have more 
than a hundred pommgee this in its turn causing much crowd- 
ing and some delay at certain of the stations. This, however, is 
an evil which seems difficult to remedy, as the engines can haul 
but three cars to the train, and the trains can hardly run safely 
at shorter intervals. If longer trains could be hauled, it would 
be a very great advantage, but the 90ft. curves at the street 
corners are & t obstacle to this. It has been reported that 
the company is preparing to buy buildings at the corners to 
enable it to make these curves easier. If this will enable it to 
haul one more car per % land in the city would 
be cheap for such a purpose,” 





NOTES AND MEMORANDA. 


Accorbine to the Monde de la Science, the time necessary for 
the transmission of an elementary signal through an overland 
wire 525 miles in length, between Paris and illes is 
024 second; whilst the transmission of the signal through the 574 
miles of submarine wire between Marseilles and Algiers takes 
nearly ten times this period, or ‘233 second. 


For coating copper plates with iron, Prof. Bottger recommends 
a solution consisting of ten parts of er of potassium 
and twenty parts of tartrate of soda dissolved in 220 parts of 
distilled water, adding a solution of three parts of sulphate of 
iron in fifty parts of water. Caustic soda solution is poured into 
the mixture until the Prussian blue formed is re-dissolved. 

Ir is stated that peach kernels act powerfully in causing pre- 
cipitation of matter suspended in water. A Dutch hotel keeper 
in the Transvaal clarihes the turbid water of the district, it is 
stated, by throwing half-a-dozen dried peach kernels, slightly 
cracked,-into a large butt of water. In an hour or two muddy 
water will be found to be quite clear. The truth of this may be 
easily ascertained by those interested. 


Wiruin the last few years Professor J. Clerk-Maxwell has 
shown the possibility that all electrical phenomena are due to 
pressures in the same ether, and this has long been assumed as the 
means of the ) pemoeniion of — Acting upon this assump- 
tion he has deduced what the laws of transmission of light in 
ordinary crystalline and magnetised media would be, and from 
such deductions he arrived at the laws of these phenomena. In 
a ae recently read before the Royal Society, Mr. G. F. Fitz- 
gerald, F.T.C.D., investigates the laws of the reflection and 
refraction of light upon the same assumption, and he has 
obtained the same results as Professor M’Cullagh long ago 
deduced from his theory, and which are known to represent 
almost exactly the laws of reflection and refraction at the 
surfaces of ordinary and crystalline media. Still further he 
investigated the laws of reflection at the surfaces of magnets, 
with theoretical results which essentiall with and com- 
pletely confirm Mr. Kerr’s recently published experiments on 
the reflection of light from the pole cf a magnet. 

Dr. Mogsta, the Geological Director of Marburg, has been 
making extensive explorations near Rotenb on the Fulda, in 
Hesse Cassel. He believes that an oak wood lies buried in that 
portion of the valley of the Fulda, at about a depth of from 6ft. 
to 9ft. below the surface. Explorations carried on in the bed of 
the Fulda have brought to light several of the trees. It is esti- 
mated that between 200 and 300 trees are embedded in the river 
bed between Hersfeld and Melsungen, about thirty miles, which 
would warrant the expectation that at least ten times that 
number are to be found in the soil of the mo A valley. The 

reater number of the trees discovered were in good preservation ; 

ut, owing to the action of the water through unnumbered ayes, 
they have become thoroughly black in colour. They have also 
become very and close. me of the trees are of great 
size; one taken out of a gravelly portion of the bed opposite the 
village of Baumbach, and since sent to the Geological Museum 
at Berlin, was 59ft. long, nearly 5ft. in diameter near the root, and 
about 3sin. at the top, its solid contents being about 630 cubic feet. 

THE quantity and quality of water supplied to London during 
1878 forms the subject of an annual report to the Suciety of 
Medical Officers of Health, by Dr. C. Meynott Tidy, F.C.S. The 
report shows that the maximum quantity of water was supplied 
in July, when it was 148,360,908 —— The average supply 
was 129,666,196 gallons, or no jess than 36 gallons per head of an 
estimated population supplied, of 3,577,304. A great deal of this 
waste is due to the intermittent system of supply, and although 
122,242 of the 552,955 houses supplied have now a constant supply, 
it will at the present rate of alteration take a long time to make the 
constant system general. Dr. Tidy again directs attention to the 
harmless nature of the inorganic constituents of the several waters 
supplied to London, and says that they are wholesome and essen- 
tial to health, though Dr, Frankland continues to call them solid 
impurities. With respect to inorganic impurities, the following 
is given as the order of purity of the water ac by the five 
companies deriving their water from the Thames :—Chelsea, 
Lambeth, Southwark and Vauxhall, Grand Junction, and the 
West Middlesex. The water supplied, he says, is in every respect 
wholesome, and well fitted for a town supply. The New River 
and East London Company maintained the remarkable agg: of 
the water ap gene by them. In concluding his report, Dr. ‘Tidy 
says : ‘‘ Of the water supplied to London, therefore, during 1878, 
I can only re-echo the views expressed by a select committee of 
the House of Commons in 1867, that it is satisfactory both as 
regards quantity and quality.” 

THE metric system of weights and measures is gaining 
From a statistical table recently constructed by M. D. Malarce, 
and published in ‘‘ Comptes Rendus,” it appears (1) that the 
decimal metric system of weights and measures is now established 
legally and obligatorily in eighteen States, comprising a popula- 
tion of 236°6 millions of inhabitants; these States are France and 
colonies, Belgium, Holland and colonies, Germany, Sweden, 
Norway, ney Italy, Spain, Portugal, Roumania, 
Greece, Brazil, Columbia, Ecuador, Peru, Chili, and the Argen- 
tine Republic; (2) that it is made legally optional in three 
States havi a population of 75°6 millions—viz., England, 
Canada, and the United States; (3) that it is admitted in prin- 
pa wd or partially for customs, in five States, with 343°6 million 
inhabitants, viz., British India, Russia, Turkey, Venezuela, and 
Hungary ; (4) and that, altogether, the system is established 
obligatorily, or optionally, or in principle, in twenty-six States, 
comprising 655 million inhabitants. Four States have different 
systems, decimal as to multiples and divisions, but based on 
another unit than the metre. They comprise 471 million inhabi- 
tants, and are Switzerland, Mexico, Japan, and China. To 
these may be added some mediocre States, with various systems, 
non-decimal and non-metric. It appears, then, that in 1879 
more than half the population of civilised States, comprising 
1180 million inhabitants, legally recognise the decimal metre 
system of weights and measures. A large part of this progress 
is in these recent years, 

NEakLY eight years having elapsed since the last census, the 
following estimates of the present population of some of our 
chief towns will be found useful :—The St aap of London, 
which in 1871 was 3,254,260 may now be taken at 3,620,868. In 
the case of Brighton there has been a comparatively recent addi- 
tion to the borough boundaries ; the population is now, however, 
taken at 105,608. Portsmouth has increased since 1871 from 
113,569 to 131,821, Norwich from 80,386 to 85,222, Plymouth 
from 68,758 to 74,293, Bristol from 182,552 to 209,947, Wolver- 
hampton from 68,291 to 75,100, Birmingham from 343,787 to 
388,884, ie from 493,405 to 538,338, Manchester from 
351,189 to 361,819, Salford from 124,801 to 177,849, Oldham from 
$2,629 to 111,318, Bradford from 145,830 to 191,046, Leeds from 
259,212 to 311,860, Sheffield from 239,946 to 297,138, Hull from 
121,892 to 146,347, Sunderland from 98,242 to 114,575, Leicester 
from 95,220 to 125,622, and Newcastle from 128,443 in 1871 to 
146,948 in 1879. There have been great alterations recently in 
the boundaries of Nottingham ; that borough is now estimated, 
however, to have 169,396 inhabitants. In the case of Salford the 
estimate is based upon the rate of increase of inhabited houses 
within the borough during the six years ending Ist July, 1877. 
The density of population in the towns enumerated varies 
very greatly, namely, from 11°4 persons per acre in Norwich to 
103°3 in Liv l. The figures stand thus :—Norwich 11°4, 
Leeds 14°5, Sheffield 15°1, Nottingham 170, Wolverhampton 22°1, 
Oldham 23°9, Bradford Ly Newcastle 27°4, Portsmouth 29°4, 


ound, 


Salford 34°4, Leicester 39°3, Hull 40°3, Sunderland 41-4, Brighton 
44°9, Birmingham 46°3, Bristol 47°2, London 48°0, Plymouth 53°3, 
Manchester 84°3, and Liverpool 103°3 per acre, 





MISCELLANEA, 


Aw exhibition of silk and cotton spinning and weavin 
machinery, textile fabrics, metal work, porcelain, and chemica. 
products will be opened at Winterthur on July 27th. 

Messrs. THomas Piccorr anp Co., of Spring Hill, Birming- 
ham, have opened a London office at 97, Cannon-street, E.C.» 
and have appointed Messrs, J. E. and Samuel Spencer their 
agents, 

WE understand that Mr. Wm. J. Silver, engineer and machinist, 
has removed to new business premises at North Temple-street, 
south side, between West Temple-street and First West-street, 
Salt Lake City, U.S. 

Tue Commercial Department of the Swiss Federal Council are 
engaged in the preparation of a patent law and a law for the 
registration and protection of trade marks. Neither trade marks 
nor inventions have hitherto been the subject of legislation in 
Switzerland. It is, however, at last perceived that to retain 
native industry property in invention must be recognised. 

THE tides on the Sussex coast have recently been unusually high. 
At Littlehampton the water rose to a great height on the 9th 
and 10th inst., and on the latter day the Arun in the neighbour- 

of Arundel burst over the bank in several places, and 
flooded the neighbouring land. The unusual quantity of water 
added to the inflowing tide caused the river to swell to an alarm- 
ing height. 

AT a recent meeting of the Wednesbury Trades Council, it 
was stated, as the result of a strict investigation, that not more 
than one-third of the men in charge of engines and boilers in 
this district are qualified for the work, and it was determined to 
ask Mr. Brogden to bring the matter before Parliament, with a 
view to the introduction of a clause into Mr. Macdonald’s Com- 
pensation Bill, to prohibit the employment of such men. 

One of the latest attempts to correct the irregular flight of war 
rockets consists of fixing an additional head to the missile with 
holes in the neck for the escape of the powder gas rearwards, 
similar to the escapement at the base. It was thought that this 
would cause the rocket to preserve a more correct balance as well 
as increase its range, but it has been found in practice to have 
the contrary effect, and the suggested improvement is a failure. 

Tue Government of Victoria have obtained from the Local 
Legislature an Act authorising them to hold an International 
Exhibition, upon a somewhat extensive scale, at Melbourne. 
The building, which is to cost about £95,000, is in course of erec- 
tion, and the exhibition will be opened on October Ist, 1880, and 
closed on March 31, 1881. Information on the subject may be 
obtained from Mr. George Collins Levey, C.M.G., Secretary to 
the Commissioners, 8, Victoria-chambers, Westminster. 

On Saturday last a small cable towing steamer was successfully 
launched from the yard of the Hamiltons’ Windsor Ironworks, 
Limited, Garston, near Liverpool. This vessel has been built on 
Meyer and Wernigh’s patent cable towing system, by Mr. F. J. 
Meyer for the German Government, and is intended for towage 
upon canals in connection with the Upper Rhine. The steamer 
is GOft. long by 10ft. beam and draws 2ft. 8in. water. The hull 
is built entirely of steel. The cable gear is worked by high- 
pressure engines of 20-horse power nominal. She is constructed 
to tow trains of barges, containing about 1000 tons of cargo, at 
about six miles per hour. 

A NAVAL college is to be erected at Devonport for the residence 
of engineer students. The building will be of extensive propor- 
tions, and the contract has been let to Messrs. Pethick and Son, 
Plymouth, the cost being a little over £4000. It will be 
190ft. long, 60ft. high, and will give sleeping accommedation 
and every other convenience to 300 students. It is also 
poe to obtain a grant for the erection of a naval barrack at 
Keyham upon the completion of the college. The barrack is 
intended to accommodate men who are now transferred to hulks 
in the harbour when their ships go in dock to be repaired. The 
old arrangement is found to work very incoaveniently. 

Two Pennsylvania gentlemen have returned from China, 
whither they went about a year ago to examine, for the Chinese 
Government, the oil grounds of the Island of Formosa. The 
report that a well was drilled through soapstone 396ft.; then 
136ft. of drill pipe were put in and 265ft. of casing. No more 
casing could be got in owing to the caving in of the rock. At 348ft. 
depth a large vein of salt water was struck, and it was found 
impossible to go more than 48ft. deeper. Fifty barrels of oil 
were, says the Scientific American, pumped in ten days. The oil 
is very light in colour and gravity, and was burned in lamps 
— refining. ‘The property belongs to the Chinese Govern- 
meni 

ResPEcTinc the East River Bridge the North American indulges 
in the following :—‘‘ The East River Bridge is likely to remain in 
the position of Mahomet’s coffin for some time to come, according 
to present appearances. John Kelly will not permit any more 
money to go out of the city treasury toward its completion if he 
can help it, and now the city of Brooklyn, which has been paying 
its proportion without any delay, has decided not to spend 
another cent until New York pays up her share.” Apparently 
the individual without reference to whom so many of the ‘* London 
letters ” of our country contemporaries could not be written, has 
also a contemplative scene to perform in America, for the writer 
concludes, ‘‘ Can it be that the solitary New Zealander will still 
find a seat waiting for him on the piers ?” 

THE following gentlemen have been appointed as Commis- 
sioners for the purpose of inquiring and reporting whether, with 
respect to the influence of fluctuations of atmospheric pressure 
upon the issue of fire-damp from coal, to the adoption and effi- 
cient application of trustworthy indicators of the presence of fire- 
damp, and generally to systematic observation of the airin mines, 
to improved methods of ventilation and illumination, to the em- 
ployment of explosive agents in the getting of minerals, and to 
other particulars relating to mines and mining operations, the 
resources of science furnish any practicable expedients that are 
not now in use and are calculated to prevent the occurrence of 
accidents or limit their disastrous consequences :—Mr. Waring- 
ton W. Smyth, F.R.S., Sir George Elliot, M.P., Mr. F. A. 
Abel, C.B., Mr. Thomas Burt, M.P., Mr. Robert Bellamy Clif- 
ton, F.R.S., Professor Tyndall, F.R.S., Mr. Lindsay Wood, and 
Mr. William Thomas Lewis. 

A GREAT many applications have been made of petroleum, but 
it has not yet been saponified. The New York Paint and Drug 
Reporter, however, says:—We have been shown specimens of 
saponified petroleum. ‘they were in different forms, emulsion, 
paste, and cake. ‘These, upon inspection, appeared to be perfect 
pone of saponification, and we were assured that no 
oleaginous matter, except petroleum oil, was introduced in their 
composition. These seemed to be a practical contradiction of 
the theory that petroleum oil cannot 33 saponified in the very 
nature of things. Such has been our impression, not from actual 
experiment, but based upon the statement of experts, who insist 
that petroleum can be rendered miscible only, and we know that 
it has been tested by various parties with great care and per- 
sistence. We confess our incredulity in the matter, but it is not 
safe in these days of discovery to doubt the solution of any 
scientific problem, and we can only say that we hope the enthusi- 
astic author of this long-sought consummation is not deceiving 
himself. They are claimed to be applicable to the purposes of 
scouring and finishing in textile manufactures, to domestic and 
toilet articles, and by reason of their antiseptic and healing pro- 
perties to medicinal preparations. But this is not all. e are 
assured by the same gentleman that he had eliminated an aniline 
black from petroleum, which was at once dense, brilliant and per- 
manent, air and exposure to light serving to intensify and make 
it more firm. This too, if it shall be assured, will prove another 


great achievement in industrial art.” 
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AIR-COMPRESSING ENGINES 


AT 


THE NEWSTEAD COLLIERY. 


MESSRS, HATHORN, DAVEY, AND CO., LEEDS, ENGINEERS 
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We illustrate above a large pair of air-compressing 
engines, recently erected by Messrs. Hathorn, Davey, anc 


Co., of Leeds, at the Newstead Colliery, near Nottingham. | 


The engines are employed in compressing air for the purpose 
of working hauling engines underground. The plan of 
haulage in use is that known as the endless rope system. An 
endless rope is kept constantly running by means of the 
hauling engines, to which rope the corves are attached at 
intervals, the full ones coming out on one side, whilst the 
empty ones go in on the other. 
deliver the compressed air at 401b. per square inch into a 
receiver, from whence it is conveyed in 10in. pipes down the 
pit to the hauling engines. The receiver is provided with a 
safety valve, and also with an apparatus by means of which 
the compressing engines are automatically stopped when the 
air pressure exceeds 401b., and are put to work again when 





| the pressure falls to 35 Ib., thus preserving a nearly uniform 
| pressure, and economising steam by causing the engines to 
work only when necessary. 

The following are the principal dimensions of the engines :— 
There are two steam cylinders, each 33in. in diameter by 
4ft. Gin. stroke, and both steam jacketted. There are two | 
air cylinders, each 35im. in diameter, both provided with | 
a water jacket similar in construction to that of the steam | 
jackets of the steam cylinders. The pistons of the steam | 


of two 
are of | 
The connecting | 


wide, both provided with metallic packing, precgpen J 
, external and one internal V ring. The piston rods 
Bessemer steel, 4in. diameter throughout. 


of the fly-wheel shaft are 9}in. diameter by l6in. long 
and the distance between centres is 7ft. 3in. The fly-wheel is 
18ft. in diameter and weighs about 18 tons. The air cylinders 
are provided with suction and delivery valves arranged in the 
covers, There are three suction and two delivery valves on 
each cover. The suction valves are 6jin. diameter and the 
delivery valves Wow Both valves and seats are of gun metal. 
The steam cylinders are provided with double-beat valves 
and seats of gun metal, actuated by means of cam gear. The 


The compressing engines cylinders are Sin. wide, and those of the air cylinders Yin. | steam valves are Sin. diameter and the exhaust valves 9in. 


An 8in. stop valve is provided on each cylinder, and a Qin. 
double-beat throttle valve common to both. The total width 
for both engines is 16ft., and the total length 48ft. The 


| rods are 11ft. Gin. between centres, and are provided with | engine-house is 54ft. in length by 23ft. Gin. wide. The founda- 
| bearings 44in. diameter by 6in. long on the cylinder ends, and | tion of the engines is 5ft. 6in. deep. The steam pipe.is 9in. 


54in, diameter by 74in. long on the crank ends, The journals 


diameter, and there are two exhaust pipes, each 9in, diameter. 
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MR, THOMAS MAUDE, LANSDOWNE WORKS, OLDHAM, ENGINEER, 













wi 
THIMAALL 


4 


q 


emi 


WE illustrate above a six-ton screw jack, constructed by 
Mr. Thomas Maude of Oldham, under licence from Mr. 
Hawkins. The jack is of very peculiar construction, as will 
be seen from our drawing. In order to diminish friction the 
box nut A, Fig. 3 and 4, carries four anti-friction wheels 
B, B, B, B, which bear against the threads H of the worm G 
which is actuated by the handle, Figs. 6 and 7. The pitch 
line of the worm thread forms an are of a circle, whose centre 
coincides with that of the nut A; therefore the thread will 
always bear fairly against the rollers B, and maintain rolling 
contact therewith during the whole of the time each roller is 
in gear. The worm H is of such a length that the edge of 
one roller does not cease contact until the edge of the next | 
comes into contact. By turning the worm H in either 
direction, the nut A will rotate. It is claimed for this jack | 
that it will work with less power than any other screw jack. | 
Figs. 1, 2, and 3 show how this jack is put together. 


| 
STANNAH’S PATENT STUFFING BOX. 
WE illustrate herewith a new stuffing box, patented by | 


Mr. J. Stannah, of Southwark Bridge-road. In Figs. 1, 2, 








and 3 P is any ordinary piston, slide valve, or ny 8 rod, R | these appliances. All the feats of shunting coupling may be | 


is a recess left void in the casting, or it may be bored out 
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after. Bis a boss with a tapped hole in it, in which a screw 
8 is placed, the hole being drilled at a tangent to the recess 
R he packing is put into the recess R, through the hole 
just described, and kept in its position by means of the screw 
8. The placing of the hole at a tangent to the recess enables 
the packing to travel freely round the piston rod, till it meets 





the supply and has filled the recess, 
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In Fig. 4 we have shown a modification is which two supply 
holes are provided. i 
arrangement are that the packing can be kept tighter ; at the 
least two loose parts are saved, the gland and one screw; the 


engine or machine to which it is applied is rendered more com- | 


pact; theliability ofthe rod to get jammed through the ordinary 
glands being unevenly tightened down is done away with, and 
to put more packing in it is only necessary to take out one 
screw. 

Mr. Stannah has adopted the arrangement in several of his 

tent pendulum pumps to very great advantage, as he finds 
it renders them more convenient, lighter, cheaper in construc- 
tion, and more effective through the packing being tighter. 








FENWICK’S RAILWAY WAGON COUPLING. 
In our impressions for the 15th March and 3lst May we 
dwelt upon the necessity for some form of coupling by which 
wagons may be coupled from the side. 
five different forms of coupling, and we now illustrate a 
coupling made by Mr. G. Fenwick, of Gateshead-on-Tyne, 
which seems to meet all the objections hitherto raised against 


performed with it. It will couple and uncouple within con- 
siderable limits at varying distances of the wagons 
other. 


from each 
In our illustration, Fig. 1 represents a part side eleva- 


| tion of two trucks with the coupling apparatus, and Fig. 2 
| shows an end elevation of a truck and coupling. 





FIG. 5. 
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Some of the advantages claimed for this | 


We then described | frame. 
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| of the opposite draw hook, the counterbalanced coupling link 
| B passes on to the lifting levers C at the ends of its axis D, 
| and by continuing to raise it above the centre the counter- 
| balanced coupling link B falls back along the slotted links A 
upon the upper part of the lifting levers C, or remains as 
| shown by dotted lines, the position in the link being deter- 
| mined by the height to which the lever C is lifted to suit the 
distance between the trucks, and thus enables it to couple or 
uncouple at any distance required. This arrangement, it 
will be seen, removes the existing coupling chains, and, 
though not costly, has some parts to which objection 
| may made. To meet this Mr. Fenwick has pro- 
| duced what seems to us to be the thing required, namely, 
a very simple addition to any truck by which coupling is most 
easily effected with the links in common use. This is illus- 
trated by the accompanying Figs. 3, 4, 5, 6. It consists princi- 
ly in the use of a shoe, having an angular motion from one 
end, and a free backward and forward motion on a sliding 
All the motion and freedom for coupling is thus 
secured, The lift or shoe is made of steel or malleable iron in 
the form shown at S, of the accompanying drawinga. The 
upper part of this shoe consists of two curved arms. The 
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The coupling will be seen to consist of a pair of slotted 


| links A attached to the draw hooks by a pin joint, similar to 


the fixing of the ordinary chain couplings now in use. In the 
slots of these levers work the axis of a counterbalanced 
coupling link B, these links being raised for coupling by a 
pair of lifting levers C working against the projecting ends of 
the axis D, and keyed on to a cross shaft F fixed to 
the end of the wagon or truck by two brackets H. 
At the ends of the cross shaft are levers G, by 
raising which motion is imparted to the lifting levers C, 
provided with studs E fixed for the purpose of raising the 
slotted links A. The operation of coupling is as follows :— 
As soen as the slotted links A are i to the level or centre 
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lower part of the shoe is made as seen most clearly from 

Fig. 4, and is of such a form as at the lowest part to grasp a 

link flat way, while the space above the stud L provides for 

the intermediate link. The shoe is connected to a shaft G, 

provided with side handles J. Two levers H, Fig. 5, are sup- 

ae by two upright movable levers T, carried by brackets 
, affixed to the bottom of the truck. 

The cross shaft G, together with the levers H, are actuated 
and controlled by the levers J, and two rollers K are fixed 
underneath the truck, under which the levers H slide. In 
using the apparatus, when it is desired to raise the coupling 
chain, to connect with a second truck, the cross shaft G is 
turned by one of the levers J, thus imparting motion to the 
shoe S, which, raising the chain, allows the intermediate links 
to drop through between its arms, whilst the end link is 
caught by the curved lower end, and is so held until the link 
is brought above the level of the centre crook attached to, the 
truck, when, in order to make the connection, it is only neces- 
sary to pull the hand lever J forward, lower it, and the 
coupling chain drops on to the next hook. The shoe then 
falls clear of the coupling chain, To uncouple the trucks it 
is only necessary to raise the shoe to a sufficient height to dis- 





lodge the link from the centre crook, and then pull the hand 
lever backward sufficiently to allow both the link and the 
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shoe to fall clear. Figs. 4 and 6 represent another method 
by which the shoe can be worked successfully in coupling and 
pratt. or 9 trucks, &c. The shoe or lift S being fixed upon a 
cross shaft G, carried by levers G' instead of H, the end of 
each of the levers being attached to two links M, instead of 
being simply connected by a transverse bar. The coupling is 
being introduced by Mr. W. Lawford, C.E., Westminster. 











BENNET WOODCROFT, F.R.S. 

Wuen, in March, 1876, we announced the retirement of 
Mr. Woodcroft from the post of Clerk of the Commissioners 
of Patents, which he had held for many years with credit to 
himself and advantage to the general body of inventors, we 
little thought that we should have been so soon called upon 
to write his biography. Although he had passed the allotted 
age of three score years and ten, his vigorous constitution 
encouraged his friends to hope that he might still be spared 
for some years to enjoy the repose of a well-earned retire- 
ment. This, however, was not to be, and we deeply regret 
to announce his death, which took place on the 7th instant at 
his house in Redcliffe-gardens, South Kensington. It would 
be impossible within the space at our disposal to do adequate 
justice to the life which has just come to anend. We can 
only sketch briefly the main incidents of his career, in the 
hope that the outline will be hereafter filled in by those 
who may be in possession of the necessary materials. 

Mr. Woodcroft was born at Heaton Norris, Stockport, on the 
29th of December, 1803. His father was a ‘*‘ Manchester man” of 
the old characteristic type, who carried on the business of a dyer 
ail velvet finisher at Clegs’s Court, Salford, where he accu- 
mulated a large fortune, which was however almost entirely 
dissipated by subsequent speculation in the shares of the 
Manchester, Sheffield, and Lincolnshire Railway. His mother 
née Boocock, belonged to an old Sheffield family. At a very 
early age he was sent by his father to learn weaving at Fails- 
worth, a village near Manchester, and he walked backwards 
and forwards every day. The knowledge thus acquired 
was of the greatest service to him in after life. He 
studied chemistry under Dalton, of whom he became a 
favourite pupil. Subsequently he joined his father in busi- 
ness, and in 1826 he describes himself in one of his patents 
as a silk manufacturer. During his residence in Manchester 
he became acquainted with all the eminent mechanicians for 
which that city has been famous, including Whitworth, 
Nasmyth, Richard Roberts, Eaton Hodgkinson, and Fairbairn. 
He was a frequent guest at Fairbairn’s house at Medlock 
Bank, and he was to have been a contributor to a periodical 
called ‘*The Workshop ;” but the scheme was never carried 
out, Fairbairn had a high opinion of his friend, of whom he 
speaks as being ‘‘an original inventor.” About 1843 he started 
in Manchester as a consulting engineer, and in 1846 he removed 
to London, where he carried on the same business at No. 1, 
Furnival’s Inn. In April, 1847, he was appointed to the Pro- 
fessorship of Machinery at University College, a post which he 
held until July, 1851, but for which he was not par- 
ticularly well-fitted. Although his ideas were clear and 
decided, he lacked the faculty of expressing them in the 
sustained manner essential to a successful Beas The 
attendance at his class was very small. Upon the 

ing of the Patent Law Amendment Act in 1852 Mr. 
Woodcroft was appointed by Lord Cranworth, then Lord Chan- 
cellor, to the post of Superintendent of Specifications, a some- 
what anomalous title which in no way indicated the respon- 
sible nature of the duties he was afterwards called upon to 
perform. On the retirement of Mr. Edmunds, he became, 
August Ist, 1864, Clerk of the Commissioners, which placed 
him in sole control of the department. He retired from the 
public service March 31st, 1876. Having briefly indicated the 
various stages of his career, it will perhaps be convenient to 
continue our notice with a detailed account of his inventions. 

When he was only twenty-four years of age he took outa 
patent—No. 5480—for ‘‘ processes and apparatus for printing 
and preparing for manufacture yarns of linen, cotton, silk, 
woollen, or any fibrous material.” This was a method of 
printing yarns before being woven, and was of considerable 
commercial value. The cloth made of such yarns—the yarns 
forming the warp—had a peculiarly clouded or shaded appear- 
ance, and the invention gave rise to the goods known as 
clouded or chenie silks and fabrics. It appears from the 
evidence tendered when a prolongation of the patent was 
applied for in 1841, that during the first four years printed 
cotton yarns, and goods manufactured from them, were in 
zreat demand, and that a profit of about £7000 was realised. 

he removal of the duty on printed calicoes—printed yarns 
being exempt—and other causes, contributed to render the 
patent of little value, and in a valuation of partnership 
effects in 1835, it was estimated at £600 only. In conse- 
quence of the importation of a particular kind of French silk 
about the year 1839, the invention in a somewhat improved 
form became very valuable, and a prolongation was applied 
for, as aiready mentioned. The application was, however, 
unsuccessful. The patent was worked by Mr. Woodcroft’s 
father, who made a large sum of money by it. Painful 
disputes arose, and the son was compelled to take legal pro- 
ceedings to obtain his share of the profits. Referring to this 
invention in his evidence before the House of Lords in 1851, 
Mr. Woodcroft said that the patent came into very general 
use, ‘‘and was a very useful art, but before it Reales 
valuable I sold it. I think it realised about £800 to me. It 
revived a particular branch of trade, namely, ginghams.” 

The subject of marine propulsion was one which engaged Mr. 
Woodcroft’s attention at a very early period, and he obtained 
a patent for ‘‘improvements im wheels and paddles for pro- 
pelling boatsand vessels,” as far backas 1826, No. 5424. This was 
his first patent, but no specification was enrolled, as he subse- 
quently ascertained thattheinvention wasnot new. He appears 
to have abandoned the subject of propelling for six years, his 
time during the interval being in all probability fully occupied 
in perfecting the warp-printing patent just referred to. In 
1832 he obtained letters patent for ‘‘improvements in the 
construction and adaptation of a revolving spiral paddle for 
propelling boats and other vessels on water,” No. 6250. This 
was the well-known increasing pitch screw propeller, a con- 
trivance of singular ingenuity. In all the screws previously 
suggested the blade had a uniform pitch or incline, but 
Woodcroft’s screw is formed by a blade so coiled round a 
shaft or cylinder that the angle of inclination of the worm 
with the axis continually decreases, and the pitch or distance 
between the coils continually increases throughout the whole 
length of the shaft upon which the spiral is formed. In con- 
sequence of this elongation of pitch each successive part of 
the spiral begins to act before it is overtaken by the current 
given to the water by the action of the preceding part, and 
consequently every part meets with resistance from the 
water, In this way a proportion of propelling power is 





gained and loss from slip is avoided. Thus, if at the com- 
mencement the screw gives the water a motion one, and the 
next portion be one also, then the screw and the water will 
have the same motion, and that part of the screw will have 
no propelling effect. If, however, the water having acquired 
the motion one, a succeeding portion of the screw be such 
as would give the water a motion fwo, the water may still 
receive a motion one. Thus the water may, so to speak, be 
made to act as a perfect fixed nut for the screw to turn in. 

The increasing pitch screw was largely used in the merchant 
service, and was fitted to the Great Britain. In 1844 it was 
tried in H.M.S. Rattler, when the results were largely in 
favour of Woodcroft’s screw as compared with those given by 
F. P. Smith’s uniform pitch screw. We cannot now re-write 
the history of the ‘‘battle of the screws,” but it will be 
enough to say that the merits of the increasing pitch screw 
were sufficiently great to induce the Privy Danaell to grant a 
prolongation of the patent for six years, although the appli- 
cation was opposed by the Ship peller Company. The 
pecuniary return to the inventor was extremely small. In 

iving judgment, Lord Brougham spoke of the invention as 
ing ‘‘a very refined and ingenious contrivance.” The prin- 
ciples involved were, in his opinion, ‘‘ ingenious and important 
novelties,” and on the whole it was a highly important and 
great practical improvement.” 

In 1844 he took out a patent for a varying-pitch screw pro- 
peller (No. 10,051), the object of which was to enable the 
angle of the blades to be altered at pleasure according to the 
varying circumstances of wind, currents, tonnage, &c. The 
stem of each blade was cylindrical, and turned in a suitable 
bearing in a large boss, keyed fast upon the propeller shaft. 
By means of suitable mechanism within the ship the blades 
could be shifted, and an indicator showed the angle at which 
they stood with respect to the shaft. The Admiralty ordered 
a screw on this principle in 1846, for the purpose of being tried 
in the Dwarf. it was made with great care at Sir Joseph 
Whitworth’s manufactory at Manchester, but ning was 
ever done with it. After remaining for eleven years at Wool. 
wich, it was returned to the inventor, and is now in the 
Patent-office Museum. In 1851 a patent—No. 13,476—was 
obtained for further improvements in the varying-pitch pro- 

ller, by which a vessel could be driven either backwards or 
orwards, or made to stand still without either reversing or 
stopping the engines. The blades could be moved inde- 
pendently, and in case of accident to the rudder, the propeller 
might be adjusted to steer the vessel. The genesis of this 
invention was thus described by Mr. Woodcroft in his evi- 
dence before a Parliamentary committee in 1851: ‘‘I was 
called on the other day for an improvement upon the screw 
propeller. I have had two patents for that instrument 
already ; one is almost universally adopted, I believe, and the 
other has not been in use. I was asked, ‘Can you make the 
screw propeller act in such a manner as described? I said, 
‘I cannot tell you without thinking about it. If you will 
give me a couple of days I will return you an answer.’ This 
was after I had made a resolution to have nothing more to do 
with patents. I commenced again, however, and it took me 
three weeks, without paying attention to anything else, to 
perfect the proposition which I had set myself.” 

The difficulty of printing calico with indigo in consequence 
of the rapid oxidation which takes place, led Mr. Woodcroft 
to make experiments on the practicability of carrying on the 
operation in an ares from which oxygen should be 
completely excluded. In 1836 he embodied the results of his 
investigations in a patent—No. 7268—for ‘‘ an improved mode 
of printing certain colours on calico and other fabrics.” The 
printing process was to be carried on in an air-tight room kept 
constantly filled with coal-gas, and the workmen were to 
provided with respiratory apparatus somewhat similar to that 
used by divers, air being supplied through suitable tubes from 
the exterior. The end of the chamber was closed by a water- 
joint, and in order to obtain admission to the room the opera- 
tor had to pass through the water and, of course, under the 
wall which dipped into the water. The arrangements were 
much simplified in a subsequent patent taken out in 1846— 
No. 11,250—according to which the printing machine alone is 
enclosed in an air-tight casing containing coal-gas. Although 
a considerable saving of indigo was effected and much better 
work was done, as the indigo was transferred to the fabric 
before oxidation commenced, the process was not a commer- 
cial success. The operatives demanded higher wages than 
those usually paid in consequence of the disagreeable nature 
of the work. Tt took the inventor nearly three years to bring 
it to perfection, and involved the expenditure of about £3000. 
During some of his experiments Mr. Woodcroft met with a 
serious accident, in consequence of the mask which he wore 
becoming disarranged. Before he was able to break open the 
window of the air-tight room he had breathed some of the 

with which it was filled, and he barely esca with his 
fife. These experiments were carried on at Hoyle’s print 
works at Mayfield, Manchester. 

The patent with which his name is most widely associated 
is perhaps that granted in 1838, No. 7529, for an improved 
tappet for looms. Instead of making eo a single piece 
he pro’ to cast them in sections, so that by changing the 
relative positions of the sections new combinations might 
formed, the expense and delay consequent on casting a fresh 
tappet plate for each new pattern being thus avoided. In 
order to change the motion of the heddles it is only necessary 
to trans or remove one or more of the sections and sup- 
ply their place by others. The patent was very valuable, 
and as a matter of course it was immediately pirated. The 
inventor commenced legal proceedings, which cost about 
£3000. It was not a source of much profit to Mr. Wood- 
croft, although others benefitted largely by its use. The 
tappet plates were made in malleable cast iron by the late Mr. 
Jo case, of Sheffield, who after a number of experi- 
ments succeeded in producing sufficiently clean castings to 
obviate the necessity of grinding the edges, which was a very 
expensive operation. The patent was extended in 1852 for 
seven years, but Mr. Woodcroft had assigned all interest in his 
inventions on receiving his official appointment. The patent 
of 1838 contains other improvements besides the tappet, but 
they were not of such great practical importance. 

Those who knew Mr. Woodcroft could not fail to be aware 
of his strong antiquarian bias, and it is not surprising that it 
should have shown itself in the collection of objects illustra- 
tive of the history of his favourite pursuits, The result is 
manifest in the Patent-office Museum, which was first opened 
to the public in June, 1857. It is unnecessary to recapitulate 
the contents of that collection, as they are now well known. 
Although it must be admitted that the Museum contains 
articles of slender value, some of the objects are of the highest 
historical interest, and the public is indebted to Mr. Wood- 
croft, and to him alone, for their preservation from destruc- 
tion and decay. Chief among them is the Symi m engine, 
the “parent engine of steam navigation,” as it has been 





well called, which was used nearly a century ago to drive a 
boat on Dalswinton Lake. We described the extraordinary 
vicissitudes of this machine so fully in our articles on the 
Loan Collection of Scientific Instruments at South Kensington, 
where it formed a prominent object of interest, that we need 
do no more than refer to its rescue from the very jaws of the 
melting pot as one of the results of Mr. Woodcroft’s ardour 
as a collector. In spite of his great enthusiasm, he was 
rarely deceived in the importance or genuineness of a model 
or machine. In the case of the Rocket locomotive, however, 
he appears to have been to some extent induced to place a 
higher historical value upon the relic than it is justly entitled 
to. We stated our reasons for this opinion very fully in our 
articles on the Loan Collection above referred to, and we were 
glad to find that Mr. Bramwell, in a lecture delivered shortly 
afterwards, endorsed our views as the result of an independent 
examination of the question. We must not omit to mention 
the very large collection of portraits of inventors, discoverers, 
and introducers of the useful arts which forms part of the 
Patent-oflice Museum. It was first exhibited to the public at 
the Patent-oflice in Southampton-buildings in the year 1853. 
This was an undertaking in which the late Prince Consort 
took much interest. It is not too much to say that Mr. Wood- 
croft’s widespread inquiries for material to enrich this depart- 
ment of the museum suggested to others the idea of a National 
Portrait Gallery—an idea which has since been carried out. 

In 1857 he was proposed as a Fellow of the Royal Society, 
his election taking place two years afterwards. His nomina- 
tion paper was signed by a large number of distinguished men, 
including Thomas Graham, Saher of the Mint, Sir Francis 
Palgrave, Thomas Webster, Q.C., Charles May, E. W. Bray- 
ley, J. Appold, Charles Manby, Sir John Hawkshaw, Eaton 
Hodgkinson, Joshua Field, I. K. Brunel, and Robert Hunt. 
Mr. Woodcroft did not contribute any papers to the 7'ranscc- 
tions, and he rarely attended the meetings of the Society. 

His contributions to literature were not numerous, which is 
a matter of regret ; not that he possessed the literary faculty 
in any marked degree, but he was, as we have already said, a 
diligent collector of facts relative to the history of inventions 
and manufactures which, if put into shape, would have proved 
of great value. His first work was A Sketch of the Origin and 
Progress of Steam Navigation, published in 1848, which was 
the result of many years’ study of a favourite subject. It is 
a standard work, and is continually quoted as an authority. 
The substance of the book appeared simultaneously in the 
Transactions of the Society of Arts for 1847-8. In 1851] he 
issued an edition of the Pneumatics of Hero of Alexandria, the 
Greek text being translated by Professor Greenwood, of 
Owens’ College. He was fond of referring to Hero as the 
inventor of many contrivances supposed to have originated in 
our own day, and some of which had actually been patented 
over and over again. His Appendix to the Specifications of 
English Patents for Reaping Machines—1853—may in one 
sense regarded as an official work, although the material 
was collected some years before he received his appointment 
at the Patent-office. It has been largely used by subsequent 
writers, and one gentleman, who shall be nameless, seitlitals. 
ingly recast the work into the form of an essay, for which he 
received a prize from a certain agricultural society. In 1863 
he brought out Brief Biographies of Inventors of Machines for 
the Manufacture of Textile Fabrics—a mere pamphlet in point 
of size, but containing an amount of matter sufficient to form 
a large volume in the hands of a professed book-maker. 

Mr. Woodcroft’s services to inventors have, in our opinion, 
hardly received adequate recognition. In many respects it 
would have been difficult, if not impossible, to have found a 
better man to place at the head of the Patent-oflice than him 
upon whom Lord Cranworth’s choice fell. Mr. Woodcroft 
was not only an inventor himself, but he had an extensive 
acquaintance with inventors; he knew their peculiar needs, 
and had an intimate knowledge of the patent laws. He did 
not, it is true, originate the Act of 1852—that was the work 
of many—but he carried it out in a thoroughly liberal spirit. 
It was not his own fault that he did not accomplish much 
more, but during the earlier years of his official life his 
authority was not undivided, and he was thwarted by a 
system of concurrent jurisdiction which was introduced, most 
unwisely, by the Commissioners when the department was 
organised. Speaking generally, his views were too advanced 
to receive the approval of a body of high legal functionaries 
like those who constitute the Patent Commission. In many 
of his schemes for the public benefit, the only encouragement 
he received was a somewhat reluctant sanction to begin them. 
Mr. Woodcroft was no ordinary Government official, and, 
being unfettered by any traditions of routine, he set himself, 
immediately on his appointment, to carry out the Act not in the 
spirit of doing as little as he must, but as huch ashe could. A 
fewillustrations willexplain ourmeaning. The Actdirected that 
all the patents subsequently granted should be printed, but it 
was silent as to the publication of those already enrolled. 
The difficulty and expense of consulting the patents granted 
prior to 1852 was very great. They were deposited in three 
different offices, and there was no means of ascertaining, except 
by making a search at each office, where a particular speciti- 
cation was to be found. Although the Commissioners of 
Patents had no special statutory powers to order these docu- 
menta to be printed, Mr, Woodcroft succeeded in overcoming 
the numerous obstacles raised by three different sets of 
officials, and in the short space of tive years the specifications 
from 1617 to 1852—about 15,000 in number, including many 
thousand sheets of drawings—weie printed and published. 
Again, the Act empowered the Commissioners to present 
copies of their works to public libraries. Mr. Woodcroft 
interpreted this in the most liberal manner, and the conse- 
quence is that the Patent-office Blue Books may now be con- 
sulted freely in every considerable town in England, in many 
of the great Continental and American libraries, and in most 
of the colonies. This wide dissemination of information has 
exercised a most important effect in stimulating and directing 


inventive power by furnishing a ready means of knowing 
what has mn already done in the various branches of 
manufacture. Most people have heard of the Patent-office 


Library, but it is not provided for in the Act, which 
merely directs the Commissioners to furnish facilities at 
the office for the inspection of their own publications. 
The idea of supplementing the specifications by a library of 
scientific and technical works is largely, but not entirely due 
to Mr. Woodcroft. The library was first opened to the public 
in March, 1855. It was then a very modest affair, but it has 
since become of considerable importance, and now takes rank 
as one of the finest collection of technical works in the 
country. 

During his practice as a consulting engineer he had been 
continually made sensible of the want of indexes to the 
patents, and with characteristic energy commenced the com- 
pilation of an index which was ev purchased by the 
Commissioners for £1000, By a curious coincidence the final 
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entry in his index is ‘No, 14359, Bennet Woodcroft.” He 
also originated the very useful series of Abridgments of 
Specifications, which give in a small com an abstract of 
the contents of a patent. The first volume, which deals with 
the patents relating to drain tiles and pipes was published 
in 1857. The series now numbers more than ninety volames, 
and forms quite a small library of books, each on a special 
subject. It has been saidof the Abridgments that the con- 
ception was better than the execution, and it must be ad- 
mitted some of the earlier volumes were unsatisfactory. The 
abstracts now and then remind one of an answer given by 
Mr. Woodcroft. before a Parliamentary committee. hen 
asked his opinion of the trustworthiness of the notices of 
patents which appeared in the journals of that day, he stated 
that he was once led by curiosity to read an abstract of one 
of his own patents, but he did not recognise his invention ! 

Endowed by nature with a vigorous constitution, Wood- 
croft was a man of strong determination, and his mind once 
made up, he rarely swerved until his end was accomplished. 
When, however, success was attained, he not unfrequently 
seemed disinclined to follow it up, and it was said of him that 
no sooner had he by infinite pains and trouble brought an 
invention to perfection, than ‘‘ he turned it out of doors” for 
anyone to appropriate who would. He possessed a large 
amount of penetration, especially in mechanical matters, 
although, as we have before observed, he wanted clearness 
and precision in expression. We shall be understood better 
when we say that he was a bad speaker but a good talker. In 
his earlier days he had a considerable reputation asa scientific 
witness. He could stand a very severe cross-examination, and 
counsel rarely succeeded in ‘‘bothering” him. He was a 
man of original genius and power, and he exercised a strong 
influence upon all who came in contact with him. He has 
outlived most of his old Manchester friends, but he leaves a 
large number of acquaintances to regret his loss, He was 
buried at Brompton Cemetery on Tuesday last. 








A ROUGH VOYAGE. 

Tue following extracts from a private letter give a graphic 
account of a voyage from Sunderland to Baltimore, made during 
the late stormy weather by a large trading steamer. The letter 
was written by the second engineer, and may be regarded as a 
species of appendix to a series of articles on ‘‘ Engineers in the 
Mercantile Marine,” which recently appeared in our pages, inas- 
much as it gives a vivid picture of an engineer’s life at sea. 
The ship is fitted with compound engines of 120-horse power, and 
indicating nearly 600, by the North-Eastern Engineering Com- 
pany, Sunderland. It is a noteworthy fact that, after a month 
of continuous steaming in fearful weather, these engines required 
nothing but the repacking of the glands to render them fit for 
another trip across the Atlantic. is is a Ligh testimonial to 
the excellence of the machinery turned out by Mr. W. Allan, 
manager of the North-Eastern Engineering Company’s works. 

My pear M.,—I am anxious to get as much as I can of this 
written before reaching Baltimore, if indeed we ever reach that 
promised land, so that I may so much the earlier be able to send 
it off to relieve your fears concerning my safety, and therefore I 
begin to write on most certainly the very first day it» would have 
been possible to do so since we saw English land—it veritably 
seems “‘ years and years and years ago.” To begin then, I must 
f° back to the last day on which I wrote home, Monday, Decem- 

r 23rd. Up to that time I had nothing but the most beautiful 
weather to speak about. On that day, the last fine day we have 
had, I wrote notes, sending them ashore by our North Sea pilot 
at Newhaven—not Dover, as we expected—the which letters I 
hope arrived in due course. The next morning, Christmas Eve, 
broke beautiful and bright in the English Channel ; everything 
seemed to be gay and lively and contented, and though we were 
speeding away far from all the loved ones at home, at atime when 
we ought to be near to them, still duty called us away, and we 
tried to make the best of it, and to make ourselves as happy as 
the case would allow. Captain W. had been making arrangements 
during the morning for our comfort and jollity on the following 
great day. We were all to dine together on deck, and after a 
fine “tuck in” of roast beef and plum pudding, some speeches 
were to be made from the bridge, and the toasts of ‘* Absent 
Friends,” and the no less popular ‘Sweethearts and Wives” 
were to be drunk with all the re ye! honours of British 
sailors’ custom. Everything, indeed, that the kind heart of our 
commander could devise for our enjoyment had been arranged, 
and all hearts beat high at the pros of the morrow’s feed. 
Three o’clock saw us abreast of the Lizards, and a hearty cheer 
and good-bye were given for Old England. The Lizards were still 
to be seen far behind us when, just as evening closed in, one 
might hear occasionally a moaning amongst the rigging, as 
though the wind were weeping for the devastation which was 
so soon tocome. The sighing aloft swelled out sometimes into a 
strain of wailing harmony, and sometimes faded away into 

** A sound so fine that nothing lived 
*T ween it and silence.” 
In less than half-an-hour, however, the gentle character of this 
had been entirely changed, and now the wind whistled and 
screamed with fearful noise rye om the sails and ropes and masts. 
All night the wind increased, and when Christmas morning broke 
we were driving into a fierce Atlantic gale, blowing dead into 
our teeth. Then, indeed, did all our visions of a jolly Christmas 
come to the ground. Instead of a d spread on the fore deck, 
all who cared fordinner had togetit from thegalley in any condition, 
orinany vessel Pe aye find. Isaw Captain W, with amessof roast 
beef, sauce, and plum pudding, in a tin dish, out of which he ate 
with his fingers, he himself being lashed to one of the stanchions on 
the bridge. I could have laughed at thus roughing it, and for afew 
days quite enjoyed it, had I not been once more a fell victim to 
the very greatest curse man is afflicted with—sea-sickness. A few 
hours’ watch in the engine-room was really as much as any man 
could bear, for we were battened down there. Now, if you don’t 
know what that means I will tell you. It means that every pos- 
sible entrance for water is blocked up, the skylight nailed down, 
and the ventilators all taken off. course, the result is that no 
water comes down below, but also that there is no exit for the 
hot air of the engine-room, and with a thermometer standing at 
116 deg. and 118 deg. there is, I assure you, little pleasure, and a 
fellow, especially one whose sea-sickness prevents his eating a 
morsel, soon begins to feel rather weak in such an atm 3 
and all the time of a watch we are, owing to the terrible rolling 
of the ship, hammered first against the bulkhead and then flung 
with force against the rail. I may here state that for four hours 
on Christmas Day our governor—Durham’s hy main 
governor, or, more epigramatically, the ‘‘ Velometer”—worked 
admirably, until on the third’s watch it suddenly collapsed, and 
with the fierce rolling of the ship there was no chance of over- 
hauling it, and so to add to our miseries we were during those 
terrible days obliged to stand by the throttle valve handle. I 
will not weary you with any long descriptions of that gale, which 
lasted with the same un fury from Christmas Eve until the 
evening of the 6th of January, your most humble and truly 
wretched servant not having one single day’s holiday from sea- 
sickness, being at that time as weak as a kitten and as thin as a 


whipping post. 

e wen 7th being just a little finer, you may be 
sure I lost no in overhauling the velometer, and after a few 
hours’ work I got it once more into order ; it was simply that one 





of the loose bearings inside a little coupling block had been allowed 
to get hot for want of oil, the third engineer not understanding 
my directions to him, and so it had got fast. When at Sunder- 
land Mr. Irwin showed me the ins and outs of the whole machine, 
and so I was able to get it quickly into order. On the evening of 
the same day the weather once more became as bad as it could 
possibly be, but we were much better off in the engine-room, for 
the governor working most admirably, allowed us both our hands 
to hold on with when she rolled, and as I had been able to get a 
g feed permanently down during the day my sickness was 
greatly better. A few extracts from my diary will finish this 
very doleful tale, which I hope you have read with your well- 
known good k and pati 

_January 9th.—Shortly after daybreak wind and weather con- 
siderably abated, and we absolutely had in approaching 
acalm day. How pleasant it is to be able to get along the decks 
without fear of being washed overboard, or, at least, thoroughly 
drenched. Passed a Norwegian barque homeward bound this 
evening ; we saluted and exchanged courtesies with her. 

January 10th.—Another fine day. Blew again too strongly, 
and from a wrong point during the night to be pleasant. 

January 11th.—Another fine day. There was a tremendous 
fall of rain this wane | which quite knocked the sea down, and 
so we get along favourably, considering what part of the infernal 
regions we are in. 
_ January 13th.—Lovely morning; but oh, gracious, what an even- 
ing and night! The same old game, rolling and pitching again ; 
so as I can’t possibly write, I must postpone this for a day or 
two. My heavens! this weather is terrible. 





Wednesday, January 22nd.—Hooray! Hooray! Hurrah! 
Hurroo! Pardon me for thus expressing myself, but here we are 
safe and sound into Chesapeake Bay, with every hope of eating 
our dinner to-morrow at Baltimore, and, what is far, far better, 
with every hope and chance of getting news from the dear old 
home. I eagerly pray that there will be a tremendous budget of 
letters for me, for there is no moment of happiness in a sailor’s life so 
full of enjoyment as that when in a far away foreign port he gets 
letters from and news of the dearly loved ones at home; but I 
shall have plenty of time to-morrow to write of these letters after 
I have had them, and in the meantime I must bring the, I hope 
to you all, not too dry narrative of our voyage, up to this time. 
I was obliged to come to a sudden stop when, on eh coy T had 
brought my story up to the 13th. You need not smile, as if the 
necessity for a run to the side caused me to stop so suddenly, 
with such a grand display of stars, the fact being that I could not 
— stand by my desk, owing to the intolerable rolling and 
pitching. 

Well, as I said, the morning of the 13th was indeed very fine, 
and we poor foolish mariners were hugging ourselves with the 
idea that perhaps we were to get a little ease and comfort—per- 
haps, we thought, the Furies consider that they have ill-treated 
us quite enough so far, and mean to make up by some more 
gentle treatment for the rest of the voyage. Alas! on what frail 

ounds do men build their castles in the air; and ours proved 

ike to most other aerial edifices, for about six o’clock wind and 
weather came away, blowing the foundations from under our 
noe buildings, and scattering them to every quarter of the 

eavens. By seven o’clock it was blowing a fierce gale, the poor 
vessel rolling her decks under water, first the starboard and then 
the port side. The men at the wheel had to be lashed to their 
posts once more, and the captain had also to be treated in like 
manner, for seas were breaking right over the bridge almost every 
five minutes. At nine o'clock, an hour after I had gone on watch, 
I detected a powerful and decidedly foreign smell, and a few 
minutes after all the wood in front of the boilers separating 
them from the engine-room—burst into flame. I never remember 
my heart beating so quickly or so strongly as at that moment, 
for of course, as the re mind is prone to evil, it at once 
came into mine, the terrible difficulty we should have to get the 
boats out, and then the utter uselessness of them when out. I 
was not many seconds in getting all our hands below, and soon 
all our buckets were going with a hearty will. We dare not 
pump water by steam, for it would necessitate an opening to the 
deck, which in the then awful state of the weather could not be 
allowed’ However, I got a string of men from one of the sea- 
cocks to the place of conflagration, and they kept almost as in- 
cessant a supply of water to me—I being freman—as the little 
engine would, in spite of the rolling and labouring of the ship in 
the gale. The fire originated in some wooden blocks, which had 
been driven between the boilers, catching fire from the intense 
heat there, for, being battened down, no air could getin. Above 
these blocks of wood our spare boiler tubes had been stowed, and 
when at last we discovered the nucleus of the fire, of course we 
had to get these away, and as they were nearly as red-hot as 
could well be without being actually so, it was no easy task, and 
my hands were much burned in getting them away. I would 
not let any of the men take my by or I know well from ex- 
perience how the example of an officer animates men; and in 
this case they most certainly worked splendidly. We got the fire 
at last out, but it was quite one o'clock before we were quite satis- 
fied that all was safe, and when I got to bed not all the rolling of 
the fiercest gale that ever blew would have kept me awake, for I 
was as nearly exhausted as might be e gale had blown 
almost too hard during the night, and before mid-day on the 14th 
once more all was, comparatively speaking, calm and fine. The 
captain was down early to see the damage done by the fire, for 
he dared not leave the bridge the night om og We had another 
very dirty night on the 14th, and were very much disconcerted to 
be told that our fresh water supply was getting very short, and 
that as we had not more than seven or eight days’ water on 
board we should be put on allowance, and from that time until 
this morning, when we made land, we have only been allowed 
a quart of water a day each man. You would have been 
amused had you seen us on the morning of the 15th, when 
just before breakfast a tremendous rain squall came away ; every 
available bucket, ans pan, tub, even jam pot and milk tin were 

t out to catch the drops of water which came down with such 

orce and in such quantities. That day being fine, for the wind 
had fallen and the rain had beaten the sea down, you might have 
ly seen clean faces on board our ship. It would not be 
reasonable to — that after men had hada day’s drinking 
out of a quart of water, that much would remain for washing 
purposes, and so this rain was a great boon and has since done 
a good service, for no one will throw it away so long as it is not 
too thick to run through their fingers. We engineers are not, 
however, like the common herd, for in our cunning we have 
means of getting condensed steam wherein to perform our ablu- 
tions, and the water which we have finished with is eagerly sought 
after by our own men. From the 15th to the 19th we had again 
wretched weather, and another very heavy rain squall on the 
morning of that day, and the wind again having died away, this 
again beat down the sea, leaving us another tine day, which 
opportunity I took for beginning this letter, but, as I before told 
ou, I was beaten from my giensent task by one more fierce 
effort of the wind to seal our doom forevermore, And this effort 
— to be the greatest where every effort had been gigantic, 
or it blew a perfect hnrricane Monday night and yesterday, the 
captain saying that during his two-and-thirty years’ of seagoing, 
he never saw so gi ic or so fierce a searunning. He says that 
on Monday night there was not a sea under 40ft. high passed us 
between ten and twelve, when the burri 
and standing on the bridge he saw the crests of two seas out 
over the fore yard, a fact that he would have doubted other 
evidence than his own eyes for. 

Shortly after midnight on Wednesday 22nd, we made the lights 
of Cape Charles, and at daybreak, having been a | fortunate in 
getting a pilot, we entered Chesapeake Bay. It is truly a 
splendid day, and here in the shelter of this friendly bay, the 
water has scarcely a ripple on it. What » glorious novelty this 


urricane was at its wildest ; 


is to us who have been so sadly buffetted about by angry waters 
for so long atime. Our pilot tells us that they had the ‘heaviest 
gale of wind here, on the 5th, in the recollection of the oldest, 
and that the loss of life was something truly awful; so it is an 
ill wind that blows nobody luck, and had we been a faster boat 
we should doubtless have come in for perhaps more of this than 
we got. After passing through great quantities of ice during 
the day, we let go our anchor at sunset—for the channel is far 
too intricate to be navigable in the dark—at a place called 
Patuxen, and as soon as they were finished with the engines, we 
put tucks in the H.P. stuffing buxes—pardon a technical joke. 
Steam had been ordered for five o'clock next morning, and so we 
engineers had to be astir at three a.m. We got under way a 
little before six, and after crushing and grinding our way through 
the great ice fields, we finally reached Baltimore at four p.m. this 
evening, just thirty-three days seven hours from the time of 
leaving the Tyne, the very fact of being thus sixteen or seven- 
teen days overdue proving the intensely unfavourable weather 
with which we have had to battle, and no doubt there will have 
been at home many an anxious heart—I did not say on my behalf 
—eagerly but almost despairingly looking out for some news of 
the long missing. The captain is just gone to the office, and no 
doubt will bring back the longed-for letters, together with a whole 
budget of news. You cannot imagine what a glorious peace is 
this quiet after so much storm and trouble. It is very hard when 
on board a ship in harbour, standing so still, to realise 
that one has so lately seen those stately tapering masts sweeping 
wildly across the blotched stars, or those sharp bows leaping 
madly up towards heaven in the agony of the storm; to recal 
the reeling, and rolling, and plunging of the vast inert mass 
under one’s feet, now resting so quietly from her labour. For 
three and thirty nights I have been obliged to jam myself in my 
bunk, getting my knees against one side and my back against the 
other, and in spite of this I have been twice pitched right out, 
and invariably my ribs have been simply black and blue with the 
tossing about, so you can appreciate with what affectionate eyes 
I regard my bunk to-night, and think that at long last I am to 
have a comfortable night’s rest. 

We have got the route to-day, and it is certainly one of the 
last I should have thought of, our directions being to get ready 
for sea as quickly as possible and proceed to Copenhagen, there 
to discharge our cargo. We hope to be in Copenhagen then by 
about the 20th February. 








SELF-LUMINOUS CLOCK DIALS. 
3y Henry Morton, Ph. D. 
President of the Stevens Institute of Technology. 

My attention having been drawn to the luminous clocks which 
have recently been offered for sale in several places, t made an 
analysis of the substance with which their dials are coated, and 
found it to consist of nothing but the well-known phosphorescent 
compound, sulphide of calcium, attached by means of some 
resinous medium, lilre varnish. But while the material in its 
composition is far from novel, something or other in its method 
of manufacture and consequent condition, gives it such intensity-. 
of properties as has never been approached before. The light 
given out by these clocks is a vivlet blue, like that which 
Becquerel produced with aragonite, but Becquerel makes no 
mention of anything whose duration of luminosity approaches 
that of these clock dials. In making up some of these prepara- 
tions I have noticed that out of the same batch some portions 
will glow by phosphorescence much more brightly than others, 
so that evidently this difference depends upon some very amall 
structural or molecular variation, and there can be little doubt 
that it is by some method of securing a desirable condition of 
this sort that the remarkable efficiency in these clock dials is 
attained. If still further advances should be made in this 
direction it is easy to imagine some very wonderful results, before 
which even Mr. Edison’s new electric burner will fade into 
insignificance. Thus, if our walls were painted with such a 
substance, they would absorb light enough during the day to 
continue luminous all night, and thus render all sources of 
artificial light useless, superseding even the new electric burners, 
no matter how little they might cost, for it would then only be 
necessary to provide curtains, which could be drawn over the 
walls, like shades over windows, when darkness was desired. The 
colouring of houses on the outside with a like material would also 
evidently obviate the need of street lamps. I do not, like some 
of Mr. Edison’s friends, in reference to Ris new electric burner, 
expect that this still more remarkable and economical source of 
light is certain very shortly to displace gas and all other sources 
of artificial illumination, but if conjectures are to be the order of 
the day, I do not see why this conjecture is not as good as many 
others which have been made. Seriously, this new form of the 
phosphorescent sulphide of calcium, made of the cheap materials, 
sulphur and lime, is a truly wonderful substance, which. may well 
suggest strange possibilities for the future. In the cabinet of the 
Stevens Institute are numerous specimens of phosphorescent 
powders—sulphides of calcium, barium, and st:rontium—which 
represent the best products heretofore obtained. ‘These, if 
exposed to strong sunlight or to an electric discharge, or the like, 
will glow for many minutes in the dark. One of these clocks, 
however, I found would continue to glow with sufficient brightness 
to be visible across a room all night, and could be read at any 
time if approached closely. After being shut up in a box for five 
days, this clock was still visible in total darkness, when the eyes 
had been rendered sensitive by remaining in the dark for a few 
minutes. This clock dial is also readily “‘ excited ” by lamplight 
or gaslight, or indeed by any source of light containing rays 
above the yellow of the spectrum. The Tight from a Bunsen 
burner with soda in the flame, if filtered through yellow glass, 
will not excite it however, but if the yellow glass is omitted, the 
blue rays of the Bunsen burner flame will serve to excite the 
phosphorescence of this remarkable material. The cause of this 
action is believed to be somewhat as follows: When light falls on 
certain bodies its vibrations cause molecular changes which are 
not permanent, but are only maintained by the action of the 
“exciting” vibrations, somewhat as a mass of plastic substance 
can be kept in a soft condition by constant stirring. When the 
exciting caus? is removed, the molecules return to their normal 
positions, and in so doing, set up vibrations which are the cause 
of light, very much as the solidifying of water evolves heat. 
Thus these bodies, when exposed to daylight, absorb as it were 
the light energy, and re-emit the same afterwards. ‘The phos- 
phorescent property of sulphide of calcium has been known since 
1768, when Canton prepared it by heating together intensely for 
an hour three parts of calcined oyster-shells, with one part of 
sulphur. Its properties in this relation have been elaborately 
studied by Becquerel, who published his researches in the 
“ Annales de Chimie et de Physique,” and has also devoted a 
large part of the first volume of his book, ‘‘ La Lumitre,” to this 
subject. He found that by employing lime in different forma, 
such as Iceland spar, marble, oyster-shells, aragonite, &c., pro- 
ducts emitting different colours by phosphorescence, such a 
orange, yellow, green, blue, and violet, were obtained, 


Tue Peshawur correspondent of a contemporary describes one 
of the results of the adoption of the narrow pause system in an 
important part of India, namely, from Jhelum towards Rauil 
Pinde. The broad gauge has been completed aa far as Jhelum, 
and there railway communication stops, but from here is — of 
narrow gauge line upon which stands a considerable part of a mile 
of vehicles of all kinds, a rotting monument tothe folly, or some- 
thing worse, which, in defiance of competent civil opinion, deter- 
| mined to use this narrow gauge in districts of the greatest 
|importance. Could not this stock be moved to where it could be 





' used or sold before it is spoiled? 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLI Unter den Linden. 
Co., Booksellers 
LEIPSI YER, 
NEW YORK.—Tue Wittmer and 
Beekman-street. 


Roazrs News Company, 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
- ar pr on 


5%. : 
Se ireetl and Laviena 66, oteastmne, teenie teak 
answers received by us may be fi to their destination. No 


anonymous communications, 
G. anv Co. (Leicester).—See the correspondence column of Tur ENGINEER, 
24th May, 1878. 
W. B. B.—Asbestos, metallised, was suggested as a waterial for electrodes in 
our impression of the 25th Oct., 1878. 
Donsin.—Mr. Jabez James, Princes-street, York-road, Lambeth; Mr. W. 
Horsfall, Yorkshire Works, New Wortley, Leeds. 
. C. T.— We are quite unable to say what was the pressure per square foot 
on the blades of the screw of the Iria, We do not suppose that any one knows 


precisely, 

C.—You will find the graphic method of dealing with strains fully treated in 
Stoney on “ Strains,” and Cargill on “Strains in Bridges and Roof 
Trusses.” You can obtain both works through any bookseller. 

Tue Paris Lorrery.— We ométted to mention in our last impression that the 
list of the Paris lottery prizes can be obtained from Messrs. C. G. Squintani 
and Co., at the office of “* The Model Printing Press,” 3, Ludyate-cireus- 
buildings. 

G. H.—There is a large number of technical schools on the Continent ; in 
Sact, one*may be found in every large German or Austrian town, The 
school at Zurich is, we believe, good and cheap. We shall probably publish 
some information in a short time which may be of use to you. 

Pupit.— On the assumption that the column stands vertically and is subject 
to little or no vibration or side strain, it might be considered atrong enough. 
It would not, however, usually be considered safe to adopt less than 5in, or 

in, for the diameter at the centre of such an exceptionally long column. 
hese diameters give factors of safety of but little over 3 and 44 respectively. 

A. (Southport).— The Ganges Canal falls at a uniform rate of 1°31ft. per 
mile m the Michawur Bridge, at the sixteenth mile, toa point about 
two-thirds between the eighteenth and nineteenth wiles. The Solani Aque- 
duct is at the end of the eighteenth mile, so that this gradient i perceived 
at the crossing. There is nothing on the plans of the Aqueduct to which we 
have referred to indicate that there is any cange, and it is unlikely that 
there would be. 


THE ENGINEERS’ STRIKE. 
(To the Bditor of The Bngineer.) 

Sira,—We to state that there is no foundation whatever for the 
statement Jwe have seen in several of the papers to the effect that our 
men were going out on strike. J. anp H. Gwynne. 

Hammersmith Ironworks, W., Feb. 10th. 








HYD RAULIC RESISTANCE. 
(To the Bditor of The Engineer.) 
Sir,—Will any correspondent tell me what is the pressure per foot 
— a square vertical board thrown over the stern of u ship, similar to 
triangular log, at different speeds, say one, two, three miles, and so 
on, per hour? H. L. J. 
London, Feb. 10th. 
MINERAL LUBRICANTS FOR STEAM CYLINDERS. 
(To the Editor of the Engineer.) 
Sir,—Will you kindly allow me to ask somejof your many corre- 
ts, marine engi or others, to say what is their experience of 
the use of solid paraffine for lubricating the cylinders of marine or land 
engines? Iam informed that for the cylinders of high-pressure surface 
condensing engines it is a good lubricant, and at the same time does not 
assist corrosion. Marina, 
London, Feb. 11th. 











SOCIETY OF ENGINEERS. 
(To the Editor of The Engineer.) 

Sir,—In your report of the first ordinary meeting of the Society of 
ngineers for this year, the subject of the paper for which I was pomere Ke 
the Society's premium is wrongly stated. It should be “‘ Modern Road- 
SS. On reference also to the index of the last volume 
of # Enorveer, I find my paper and ill ns are 
incorrectly described in the 3rd, 4th, and 6th ; when referring to 
100, 117, 136, and 263, the author's name is wrongly stated as being 

r. R. P. Spice, the President of the Society. Henry 8. Copianp. 
la, Duke-street, Adelphi, W.C., Feb. 12th. 





BERNAY'’S COMPOUND ENGINE. 
(To the Editor of The Engineer.) 

S1r,—As licencees of Bernay's patent twin cylinder engine for marine 
purposes, we must take ption to the paragraph referring to these in 
your description of this engine, contained in your issue of the 7th inst., 
where it says, ‘‘ And as there is no room then for the crank to work in 
the s left between the cylinders it is made double, each half bei 
fitted with its connecting-rod.” We find no difficulty in obtaining 
sufficient space for the crank between the cylinders, and therefore 
we make them with a single sweep crank and one connecting-rod. This 
8 we secure by placing the valve-boxes on the fore and aft line of 
p waptles Heme ins of between the cylinders, STONE AND Co, 

Dorset Ironworks, Poole, Feb. 12th. 








REPLIES. 
Replies have been sent to J. C. (‘‘ A Problem in House Drainage "). 





SUBSCRIPTIONS. 
Tae Byorveer can be had, by order, from any newsagent in town or country 
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MEETINGS NEXT WEEK. 
Tue Institution or Civi Encineers.—Tuesday, Feb. 18th, at Spm 
* Construction of Mesny Coleen ” by James A. ’ M.LC.E. 
CuemicaL Society.— , Fe 
into the Action of Substances 
Hy ,” continued, by Dr. G 
of Vapour Density Determination,” by Mr. J 
the Quantitative Blowpipe Assay of Mercury,” 
METEOROLOGICAL Soctety. — Wednesday, i, f p.m.: 
ria’ the Barometric Pressure in the British Isles,” by 
. “OnaStandard Cistern og Barometer,” 
by Mr. Frederick Bogen. ‘On the Relation Exis between the 
Duration of Sunshine, the amount of Solar Radiation, and the Tempera- 
ture indicated by the Black Bulb Thermometer in Vacuo,” by Mr. G. M. 
.R.A.S. “ Results of Meteorological Observations 
made at Buenos Ayres,” by Mr. William B. Tripp, Assoc. Inst. C.E. 








DEATH. 


On the 8th Feb., Mr. Ropert Finpiay, C.E., aged 30, eldest son of 
Mr. George Findlay, of 23, Albert-road, Regent's Park. 
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THE THUNDERER ACCIDENT. 


THE official report on the bursting of the Thunderer 
turret gun has surprised everyone. Accordingto it there 
were two charges in the gun when it was fired. The 
statement that a projectile and charge had been rammed 
down on the top of a battering charge and another pro- 
jectile is so startling, that it hardly finds credence 
until the peculiar circumstances of the case are well 
considered. As most of our readers are aware, both 
turret guns are loaded and fired nearly or sometimes 
exactly together. Pending a more detailed account, we 
will endeavour to picture the circumstances under which 
the accident ee pe Both guns apparently had been 
loaded with shells and battering cha nf doubtless 
both were intended to be ne ut the gun with 
which we have to do missed fire. It is inconceivable that 
this should escape the notice of the detachment working the 
gun in the — if the firing were effected by hand. The 
means are provided, however, for firing the guns simul- 
taneously by electricity. It — probable that in 
this way it might not be noticed that one gun had missed 
fire. An artilleryman would generally suppose that the 
absence of recoil of the gun in question would in itself 
tell the tale. It ewe however, that with the use of 
compressors the recoil of these guns is very slight, so that 
in fact the first operation after firing is to run back the 
pieces sufficiently far to admit of the muzzles being 
dep to receive the next round. This is effected very 
rapidly by steam-power hydraulic gear, so that whatever 
indication exis in the difference in the positions of 
the two guns on the slides would be lost directly the 
steam power came into play. Then both guns would be 
—— and loaded. Now surely it might be expected 
the presence of a battering charge and shell in the gun 
must be detected. The two make up a length of 
5ft.2in. With hand loading it appears as if it must be so, 
but again the steam power works the sponge and rammer, 
forcing them seedy in as far as they will go. The shaft is 
highly polished, and it is difficult to detect with the eye 
whether it is advancing or stationary. On board the 
Dreadnought a tell-tale exists, though not a very good 
one, but the Thunderer is ates with any. Thus itis 
quite conceivable that the whole process of loading might 
be performed without the presence of the battering 
charge and shell, already in the bore, being detected ; 
that is under the conditions which we have supposed— 
the guns being fired by electricity and the steam power 
brought to bear rapidly. We have next to consider what 
is likely to occur when the gun is fired. We have in the 
bore, next the bottom, a battering charge of 110 lb. of 
— powder, length 28in.; then a common shell—most 
ikely—length 34°45in.; next a full charge of 85 lb. of 
pebble powder, oy 22in.; ae another common shell 
34°45in. ~~ As both projectiles are thought to have 
had gas checks on them, the total length might, 
perhaps, be — increased, though not, we think, 
appreciably. n rp then, the ering | charge of 
110 Ib. would explode, driving forward the hinder pro- 
jectile. What would further take place is more or less 
conjectural. A gas-check, while it practically closes up 
the win of the projectile in the sense of allowing any 
considerable quantity of gas to escape, permits the pas- 
of some of the flash—at all events at first—to a suf- 
ficient extent to allow the fuze of a shrapnel to be 
lighted. Whether this takes place before the gas-check 
has fully expanded we need not here inquire, but it is 
well to note what an exceedingly small crack is sufficient 
for the purpose. The old Armstrong lead-coated projec- 
tile, which was set well home into a chamber which — 
as it were, a size too small for it, occasionally allow 
of the passage of sufficient gas for this end, we 
believe. Consequently, we may be pretty sure that 
the flash would reach’ the second cartridge, and 
we think it probable that it would succeed in 

netrating the silk cloth and igniting the powder. 

e cannot s certainly. The material of the 
cartridge is thick, and in this part a double layer 
exists. The passage of the flame might not be abso- 
lutely instantaneous. If so the hinder projectile would 
drive on like a wedge into the charge in front of it, 
— and jamming the powder into a cake between 
its h and the bore. Probably the second charge 
would explode with violence between the two projectiles, 
the hinder of: which is rapidly closing on the front one. 
We can easily suppose that sufficient force would then be 
generated to burst the gun. 

We may thus find no difficulty in understanding how 
the accident occurred, but we must pass on to the question 
of how it was possible that so many valuable lives should 
be lost by a combination of circumstances which might 
have been guarded against. The fact is that accidents 
such as these from time to time occur in most branches of 





work where man calls in such powerful agencies as 


powder and steam. Probably it occurred to few to con- 
sider the possibility of one miss-fire escaping notice in a 
simultaneous action intended to discharge the guns by 
electricity. Then the feature of the small recoil and 
the immediate running back by steam did not neces- 
sarily belong to the — of loading. The deceptive 
p wn of the bright shaft of the rammer was another 
element in the chain of circumstances which combined 
to mask the real state of matters. Indeed, here, if any- 
where, the fault in the gear lay, for the same fault fen: A 
have prevented the case of a shot and rammer not going 
home being discovered. Happily all this can be attended 
to for the future. ‘I'he action of steam or hydraulic gear 
must be checked in the closest way in all future designs. 
In the present state of matters it is difficult to attribute 
blame in any very marked | to the detachment or to 
the designers of the system of loading. The Laboratoryand 
gun factories are, we think, at all events entirely clear of 
all connection with the matter. We shall, however, still 
await eagerly the full report of the board next week. 


THE LONDON ENGINEERS’ STRIKE. 


Or the numerous strikes now in progress that which 
most interest for our readers is the turn out of 
the engineers in London and Liverpool. We single out 
these places because although several subsidiary strikes 
have either just taken place or are now in progress in 
other localities, they are comparatively limited in their 
influence and local in their character. In Liverpool and 
London alone is the labour contest being fought out on 
anything like a large basis, and it is certain that the turn 
which events will take in these cities will settle the 
decision at which masters and men will arrive elsewhere. 
We have had occasion before now to comment on the 
action of the London masters who proposed a return to 
“the long day.” It is worth while to explain that the 
resent strike has nothing to do with the hours of labour. 
he masters finding, we presume, that the men 
are quite immovable on this point, without officially ex- 
pore any intention to let the proposal drop, 
ve nevertheless quietly allowed it to slip out of 
sight for the present, and have substituted instead of 
it a proposal for a reduction of 73 per cent. in wages.. 
As regards ao strike which has resulted is 
but a small affair. There are but 900 engineers out in 
that town, about 20 per cent. of the whole number em- 
ployed, and no works have been shut, although it 
appears as though the whole working ye mca were 
governed by astrike epidemic. Engineers, dock labourers, 
and sailors have all struck, and their ranks are being 
daily joined by others. The firemen struck in great 
numbers during the early part of the week; many 
carpenters have followed suit, and it is impossible to say 
what trades the army of strikers now includes in its 
ranks, As to the strike going on in London, it is 
reassuring to know that in the metropolis the meve- 
ment has reached no large proportions. So far as 
can be ascertained there are in London and its immediate 
neighbourhood about 290 engineering works, employing 
some 10,500 hands. Only twenty employers gave their men 
notice, and on Tuesday night the strike had closed only 
ten works. It is true that the notice emanated from the 
more important firms ; and the works which have been 
stopped for lack of hands are not insignificant. A very 
large proportion of the 290 shops to which we have 
referred consists of comparatively small places employ- 
ing few hands. Butafter every allowance has been made 
for these considerations it is still evident that the strike 
has attained as yet very trifling proportions. Indeed, it is 
stated that not more than 1500 hands altogether are out. 
Whether the movement will or will not extend remains 
to be seen; our own impression is that it will not extend, 
simply because of the somewhat peculiar nature of the 
conditions which govern it. 

The engineering employers in the metropolis argue, 
and with much show of reason, that, whereas a reduc- 
tion in the rate of w has been effected all over the 
kingdom, none has taken‘place in London and Liverpool. 
The result is that Glasgow, Sunderland, Manchester, and 
other places in the North can beat London and Liver- 
pool out of the market; and that this being the case, 
either wages must come down, or purchasers will go to 
other markets, and so the engineering trade of London 
and Liverpool will be ruined. Wages have always been 
higher in London than in the country. First-class fitters 
can earn £2 a week there, whereas the same men could not 
get much more than 33s. 6d. to 35s. in the country. Again, 
a large number of very useful although not first-class 
workmen can be had in the country for from 25s. to 28s. 
a week, while nothing of the same kind is to be had at 
the price in London. It will be seen from this that 
metropolitan engineering works have always been 
heavily handicapped. Until within a comparatively 
recent period they could carry the burthen without 
much trouble ; but it is stated that they can do so no 
longer. In days gone by, those who wanted the best 
machinery came to London for it, because London was sup- 
posed to employ the best men and use the best materials, 
and a long price was paid for a superlatively good article. 
But this has all been changed, and machinery as good as 
that made in London can be had now in a dozen centres 
of industry. is being the case, the buyer can gain 
nothing by coming to London for what he wants; and i 
engineers are to get any orders they must reduce their 

rices, and this can only be done by cutting down wages. 
it ey arguments such as these that the masters have 
acted. 

When we come to investigate these arguments we meet 
with much that is perplexing and unsatisfactory. In the 
first place, if the assumed facts were incontestably what 
they appear to be, it would seem that a reduction of 7} 
per cent. would by no means suffice to put London on 
an equality with the country ; and we — to know 
that several employers believe that the reduction, to be 
of real service, ought to be more like 12 per cent. than 





anything else. The proposed reduction represents 1s. 6d. 


in the pound. If carried into force, the fitter who now 
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gets £2 per week would receive £1 17s. But his wages 
would still be considerably higher than those paid in the 
country, and the London employer would still be handi- 
capped. Yet the London employer would, nevertheless, 
it is stated, be quite content with the reduction. _ If this 
be so, then it is obvious that there are still plenty of 
customers who are willing to pay long prices for London 
made machinery ; and the metropolis must therefore 
either still enjoy a better reputation than that of the 
country, or else there are conditions operating on the 
market which are not very obvious. Possibly it is true, 
as has been asserted, that the metropolis can give longer 
credit than the country. There are, however, two other 
arguments which seem to show that London is not so 
badly off after all. The first is that the proposal that 
wages should be reduced has not been generally accepted 
by the masters. That is to say, they would like 
to see the reduction effected, but they do not want it so 
much that they will risk a strike for it. The other is 
that the great majority of the works in Lendon seem to 
be full of orders. We could name several which have as 
much work on their books as will keep them going for 
the next year, and we have no reason to doubt that these 
orders have been secured at fairly remunerative prices. 
Again, further examination will show that the firms which 
are endeavouring to force the reduction are those which 
are most in waut of work. Balancing all these con- 
siderations, it becomes evident that the present strike as 
regards the metropolis is of small dimensions, and has 
resulted from the half-hearted action of a minority of the 
ee. 

et it not be supposed that we argue that no reduction 
should be made in the rate of wages paid in London. 
Arguing on abstract principles, it is evident, not only that 
it is advisable that such a reduction should be made, but 
that because of the low price of all the necessaries of 
life, the reduction could be very well borne by the men. 
But occasions arise in which, although wages require 
readjustment, neither party finds it advisable to incur 
the cost of that readjustment when the price to be paid 
isa strike. It is just such an occasion with which we 
have now to deal. The great majority of the masters— 
all those in fact with plenty of work—are willing to 
grumble and pay rather than risk a turnout. Theminority, 
who have little to lose by closing their works, are quite 
satisfied to accept the consequences of a strike. But so 
far there is no cause for apprehension that the movement 
will, as regards London, assume any serious proportions. 
The comparatively few who are out can be readily sup- 
ported by the large number who remain at work, 
and it is quite certain that the masters will either have 
to give way, or else act far more energetically than 
they have yet done, or appear inclined to dao. 
Nothing is more to be regretted than squabbles of this 
kind between employers and employed. They can dono 
good, and they may do much harm. If the London 
engineering employers are unanimous in holding that 
wages must be reduced, then they should act unani- 
mously and reduce them. It is to the last degree 
unlikely that the men could hold out if the masters would 
all act together. The fact that they will not act together 
is taken by the men as a proof that a reduction is not 
necessary, and that attempts to enforce it should be 
resisted. Masters and men must be content to be 
judged by public opinion, and we confess we think that 
public opinion is right when it states that however just 
the cause of the masters may be in the present dispute, 
they have dcne their best to put their case unfavourably 
before the world. 


THE TRANSMISSION OF POWER BY ELECTRICITY. 

THE various reports that have recently been issued 
relating to the economy of the electric light, all concur in 
stating that for street purposes gas is more economical 
than electricity. The concensus of opinion, on the other 
hand, is rather startling in its unanimity when the light- 
ing relates to large open spaces, or to that which requires 
penetrating power and brilliancy. This, however, does 
not surprise any one who understands the theory of the 
electric light, and the methods of its production. A few 
weeks since the daily papers, with excess of zeal, produced 
for the edification of their readers a series of spurious 
problems, the solution of any one of which was expected 
to enable electricity to ring the death knell of gas. 
Among others, the divisibility of the light had great 
charms, and ever and anon it was discussed as the bril- 
liant discovery of some patentee. The solution of the 
problem—if, indeed, there is such a problem to solve— 
still remains amongst the unknown. The multiple arc 
and its capabilities were as well known to electricians ten 
years ago as they are to-day. Professor Tyndall testifies 
to this when he says :—“ The principles which reguiate 
the division of the current and the development of its 
light and heat are perfectly well known. There is no 
room for a ‘discovery,’ in the scientific sense of the 
term, but there is ample room for the exercise of that 
mechanical ingenuity which has given us the sewing 
machine and so many other useful inventions.” 

The production of light by electricity has not wholly 
engrossed philosophers, and of late a good deal has been 
said concerning the transmission of power to consider- 
able distances by electricity. It may not be uninterest- 
ing to explain some of the facts to such of our readers 
as are not well versed in electrical science. Electricity, as 
is well known, in many cases acts as if it were a fluid ; 
hence the old hypotheses of one fiuid and two fluids. Just 
as we can lead water by means of pipes from a higher level 
to a lower level, so we can conduct electricity from one 
point to another point. These points can no more be taken 
at random withelectricity than with water. They must not 
only be connected by suitable materials, but must be in 
peculiar electrical conditions. Modern electricians use 
the term “ potential” to indicate an electrical condition, 
and.so state that electricity passes from a point of higher 
to one of lower potential just as water descends a 
hill. Whenever and wherever electricity is generated, 
there is matter existing in these two states, showing, 





as is commonly said, attractive or repulsive pro- 
perties, or, more often still, being designated as 
simply in a positive or a negative condition. We are 
inclined to the pinion that the phenomena seen are 
always similarly produced, and that the negative pheno- 
mena are due to a differential action; in other words, 
that electrical repulsion does not exist, but everything is 
due to attraction. This is heretical, but if we err we do 
so in good company. One of the fundamental laws of 
electricity is that sooner or later the matter thus diffe- 
rently constituted regains its normal condition. We 
can facilitate or retard this return by the _inter- 
position of different materials between the two 
points. Thus, if we connect the points by means of a 
metal wire, the normal state will soon be reached ; but, 
on the other hand, if we use a rod of vulcanite or glass, the 
return to the normal condition may, under favourable 
circumstances, be indefinitely retarded. We term metals 
conductors because of this property, and such substances 
as wax, vulcanite, or glass, non-conductors or insulators. 
The best conductor is silver, but pure copper is almost 
as good. Then come in the list respectively gcld, cad- 
mium, zine, tin, iron, lead and platinum. Considering 
these metals, if the conductivity of silver at 0 deg. Cent. 
or 32 deg. Fah. be represented by 100, that of platinum 
is nearly represented by 8; increasing the temperature of 
the metal, however, decreases its conducting power ; and 
at 100deg. Cent. or 212 deg. Fah. silver and platinum 
conduct in the Proportion of 71 to 66. It would not be 
difficult to explain the cause of the decreased conducting 
power at the higher temperature ; but this is out of our 
way at present. The fact, however, has to be considered 
by the electrician when engaged with dynamic electricity, 
as in the case of the electric light, inasmuch as one of the 
problems before him is the conduction of a current to a 
greater or less distance. He requires his current to act 
at a certain point, and does not wish to lose any more of 
his power than he can help before he brings it to 
that point. No substance is a perfect conductor, 
and no substance is a perfect insulator. Silver pre- 
sents some resistance to the passage of the current, so 
does copper and, to a far greater extent, do pla- 
tinum and iridium. A long wire has a_ greater 
resistance than a short wire of the same area, a 
wire of small section than one of large. Now the 
heating effect of a current depends a good deal upon the 
resistance it encounters. Taking time as constant, the 
equation H = C? R gives the heat effect in terms of 
current and resistance. Another law states that the 
resistance of- a wire varies directly as its length, and 
inversely as the area of its section, or as the square of 
its radius. The current, according to Ohm’s law, is ex- 


pressed by the formula C = k , where E is the electro- 


motive force of the motor, and R the resistance of the 
circuit. From such considerations as these it will be 
seen that calculations can be made as to the size of 
conductor of any given material required to carry a given 
current. Dr. Siemens, in his well-known Glasgow 
address, stated that a 2in. copper wire would convey 
1000-horse power from a waterfall to a distance of thirty 
miles. Mr. T. B. Sprague, one of our more careful and 
conscientious electricians, in commenting upon this, con- 
cludes that, for the above purpose, it would be necessary 
to provide (1) dynamic converters capable of developing 
1000-horse power ; (2) 1900 tons of copper rod properly 
insulated ; (3) a dynamo-electric machine capable of 
generating a current at starting of 2000-horse power ; and 
(4) means of cooling that machine, and dissipating rapidly 
a constant energy equal to 758-horse power. Dr. Siemens 
admits that, if Mr. Sprague’s data are correct, his 2in. 
wire would have to be increased to 3in., which he main- 
tains would be ample. The cost of such copper wires as 
these would be enormous, and militate strongly against the 
general introduction of the electric light. It has been sug- 
gested that iron, as being so much cheaper, would obviate 
this difficulty; butas we have indicated, iron being compara- 
tively a badconductor, itssectional area must be largerthan 
that of the copper, and thus in the long run the cost of 
conductors would not be greatly diminished by its use. The 
— being left in this state in England, Professors 

omson and Houston in America took it up, and their 
conclusion is rather startling to those who are discussing 
the problem here. They say: “It is possible, should it 
be deemed desirable, to convey the total power of Niagara 
adistance of 500 miles or more by a copper cable not exceed- 
ing}in.inthickness. This, however, is an extreme case, and 
the exigencies of practical working would not require 
such restrictions as to size.” We shall now endeavour 
briefly to indicate the modus operandi pursued by these 
gentlemen, so that readers will be then in possession of 
the general details of this particular problem. 

Suppose two machines connected by a cable of, say, 
one mile in length, one of these machines being used 
for the production of a current, the other for the conver- 
sion of the current into power. The two terminals not 
connected are put to earth. “Let us suppose that the 
E M F of the current is unity. Since, by the revolution 
of one machine, a counter electro-motive force is pro- 
duced in the other, the electro-motive force of the current 
that flows is manifestly the difference between the two.” 
The resistance of the two machines being made equal to 
1, and the connections to ‘01, the current will be, accord- 
ing to Ohm’s law, equal tol + '01= "99. If to this 
system be added an additional machine and a second con- 
verter, also another mile of wire, the current will be 
2+ 2°02, and so on, the addition of 1000 miles 
of wire requiring the addition of 1000 producing and 1000 
converting machines. The expense of this would be very 
great, and the statement is made merely to show that 
the problem taken in this light is not unsolvable. In 
such an extreme case a difficulty would arise in obtain- 
ing the requisite insulation, as the electro-motive force 
would be very great. The authors calculate that “for 
the consumption of 1,000,000-horse power a cable of 
about 3in. in diameter would suffice under the conditions 
stated.” In the results given the authors do not seem 





to have considered the heating effects upon the wire of 
small section for short distances, which would we think 
materially affect their calculations ; and again it must be 
remembered that to convey the electricity in this way is 
one thing, but to use the current for lighting purposes 
is another. The lamps must be — either in series 
or in multiple are, and while in the latter case the 
resistance could be kept as low as required, other details 
would come in so as to require extensive modification of 
these calculations. The problem then remains—how to 
convey large currents, obtained from natural sources of 
power, economically to long distances ? 


AN EXPLODED LOCOMOTIVE, 


In this country locomotive engines seldom explode, though 
the accident is not unfamiliar to American railway men, who 
use thinner plates than are approved in this country, An 
engine exploded on the Great North of Scotland Railway at 
Nethy Bridge Station as long ago as the 13th of October, 
1878, but the Board of Trade report has only just been pub- 
lished. From it we learn that the engine was built by Messrs. 
Stephenson and Co., of Newcastle, and commenced running 
in May, 1863. It was an oe patina ge engine with a lead- 
ing four-wheeled bogie, and coupled driving and trailing 
wheels, and a four-wheeled tender. The cylinders were out- 
side, 16in. by 22in. The barrel of the boiler was 10ft. 10in. 
long, and 3ft. 9in. in-diameter, and formed with six plates, 
three in the length and two in the circumference of the 
boiler ; the longitudinal seams overlapped 3hin., and were 
double rivetted, the vertical seams 2hin, and single rivetted. 
The longitudinal seams of the middle plates were at the 
centre of the barrel, those of the end plates at the top and 
bottom. The original thickness of the plates was yg of an 
inch; the dome was over the top of the fire-box. On the top 
of it there were two safety valves with Salter’s balances, 
feruled to a maximum pressure of 140 Ib. to the square inch. 
The boiler was re-tubed in April, 1871, having n then 
thoroughly examined and no signs of grooving detected. Up 
to this period—eight years—the engine had run 222,615 
engine miles, and from April, 1871, to September, 1878— 
seven and a-half years—}29,197 engine miles; total 351,816 
engine miles. The engine was thoroughly — in August, 
1877, when the boiler was tested with a cold water pressure 
of 170 lb., and afterwards with a steam — of 160 Ib. 
to the square inch, without any signs of weakness having 
been detected. While standing at Nethy Bridge Station, 
with the pressure gauge showing 105 1b. of pressure, the 
barrel of the boiler suddenly exploded, the two front plates 
adjoining the smoke-box having given way along the bottom 
seam, being torn from the angle iron connecting them with 
the smoke-box and from the middle plates, and then pro- 
jected in one piece to a distance of 206 yards, nearly at right 
angles to the line. The middle plates were also torn. The 
tubes were very little injured. The rip y arpa com- 
menced along the bottom seam of the two front plates next 
the fire-box, grooving being very evident along the course of 
this seam in the left plate, which passed at the bottom out- 
side the right plate. The grooving was deepest near the 
centre of the seam, leaving here and there but a very slight 
thickness of sound metal; otherwise the plates were in good 
order, had diminished but little in thickness, and were not 
much pitted. The practice of making locomotive boilers 
with horizontal seams below the water line is now almost 
abandoned, on account of the liability of these seams to 
become grooved without the possibility of detection, except 
when the boiler has to be re-tubed or a leakage occurs. 





THE LONDON GUILDS AND TECHNICAL EDUCATION, 


An interesting bit of news was briefly noticed in the letter 
of our Sheffield correspendent last week, viz., the proposal 
of the Cutlers’ Company of London to encourage technical 
education in the important craft they represent. Havin 
large funds at their disposal, ‘‘the Master, Wardens, anc 
Court of Assistants ‘of the Worshipful Company of Cutlers 
in London,” have decided to hold an exhibition of cutlery 
in its various branches, including surgical and sword cutlery. 
Particulars of the proposed exhibition have now been fur- 
nished. It is to be held at the Cutlers’ Hall, London, and 
will be opened on the Ist of May, 1879. The competition is 
divided into three sections: (1) Cutlery in its various 
branches ; (2) surgical cutlery, and (3) sword cutlery. Com- 
petitors must be manufacturers, and the standard of merit in 
the award of the judges in the several classes will be the general 
excellence of material, temper, and werkmanship, and the prac- 
tical and general utility of the goods. In the first class notice 
will be taken of the novelty of style. The prizes will consist of 
silver and bronze medals and certificates of merit. In addi- 
tion to the prizes the company will place at the discretion of 
the judges a certificate entitling the holder to the freedom of 
the company, and a gold medal to be awarded for special 
excellence. It is hoped that manufacturers, artisans, and 
apprentices, will be stimulated by the inducements held out 
to greater excellence of design, material, and workmanship. 
While this is the main object in view, the company at the 
same time, is anxious to exhibit any rare specimens of ancient 
cutlery in the several branches, which may be lent to it 
for that purpose. The authorities of the South Kensington 
Museum, and some manufacturers, have expressed their willing- 
ness to contribute to the loan collection several specimens of 
their treasures. The exhibition will be exceedingly interest- 
ing from a cutler’s point of view. 


THE FRENCH TARIFF. 


As we had anticipated, the blunder of allowing the Franco- 
Austrian Treaty of Commerce to iegee with no other alter- 
native to both French importers and English manufacturers 
than the ancient tariff regulations is rks own remedy. 
Information has, from private sources, been received by 
Birmingham firms, confirmatory of certain published intelli- 
gence from Paris touching the prompt recognition which the 
claims of international commerce are receiving at the hands of 
the new president of the French Republic and of his Minister 
of Commerce, M. Léon Say. Assurances have already been 
given to complainants in France and to our own Government, 
that the matter shall be taken into immediate consideration 
with aview to the redress or mitigation of the grievances com- 

lainedof. Wire rope, upon which the increase of duty, as we 
before pointed out, Ted to attention being first directed by steel 
makers and others in this country, to what had happened, 
will ‘‘almost certainly” be again admitted into France upon 
the terms current under the Franco-Austrian Treaty. Upon 
the whoie question of the tariff rates to be a: upon under 
the new Treaty—if there should be one at the close of this 
year—between our own country and France, there is reason- 
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ably less apprehension this week expressed in the metal 
manufacturing centres than before the recent change in the 
Government of France, following upon the enlightenment of 
not a few of the French people themselves, which has attended 
the inability of the pe sate in Vienna and Paris to agree 
upon a treaty to replace the one which has now lapsed, 
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Wholesome Houses : beiny an Exposition of the Banner System 
of Sanitation. By Epwarp Grecson BANNER, C.E. 
London: Crosby Lockwood and Co, 1878. 
We learn from the title-page of this little book that 
it forms a unit of the twenty-fifth thousand. It is 
scarcely credible that any book on sanitary engineering 
should have attained so large a circulation. But when 
we get panone the title-page we find that the work 
is practically a trade circular, and this being the 
case we can readily understand how it has happened that 
25,000 copies have been distributed. There are trade 
circulars and trade circulars, and this of which we write 
has some claim to be noticed, because much that has 
been said by the author is simple and to the point. Mr. 
Janner’s great panacea for all sanitary troubles is ventila- 
tion, and to secure ventilation he has invented a cowl 
which, operating on the principle of induced currents, 1s 
said to be very efficient. Besides this he provides for all 
the drains of each house a single trap. This is of rather 
veculiar construction, consisting of a kind of tumbling 
laces, which oversets and discharges its contents when 
it is filled up to a certain point. The difficulty con- 
nected with this trap is that in houses with the basement 
below the level of the ground the trap would have to 
be sunk in a pit. Where and how room is to be 
found for such a pit in a street, the author does not 
attempt to say. Like many other inventions, those of 
Mr. Banner are admirable, but are not universally applic 
able to the purpose for which they are pawn bg It 
really appears that the greater number of sanitary appli- 
ances such as traps, have been designed for houses which 
have no portion built below the level of the ground, 
and Mr. Banner furnishes no exception to the rule. For 
the rest, his traps and ventilators seem to be well designed, 
and the little book may be accorded a place on the shelves 
of an engineer's library. 


Our Railways. Sketches, Historical and Descriptive, with Prac- 
tical Information as to Fares, Rates, and a Chapter on Rail- 
way Reform. By J. Parstoz. London: C. Kegan Paul 
and Co, 15878. 

TuovuGH rapid and economical transport is one of the 
most important of all elements in the attainment of com- 
mercial success in any country, not many books have 
been written on railways as treated in the book before 
us. Except the history of the Midland Railway, few 
works describe the early days of our iron roads except 
from purely technical or financial points of view. Suc- 
ceeding a comparison of the old and present systems of 
jon pa and of travelling, together with their pleasures 
and dangers, is a chapter on the origin and development of 
railways in England, the sketch, though occupying but 
nine pages, containing a reference to much that is inter- 
esting. Rapid sketches are given of the preliminaries of 
railway construction; the most important works are 
referred to, as are also the engineers and contractors of 
seme of the chief lines. These rapid sketches, however, 
contain little if any value. For instance, reference is made 
to the Mont Cenis Tunnel. Its cost and length are given, 
but any reader finding the tunnel mentioned in the table 
of contents will be disappointed if he expects to find one 
other of the several salient data most often wanted in 
speaking of such a work. The brief accounts of a few of 
the celebrated contractors are accurate as far as they go, 
but more and carefully selected information would have 
made the book much more useful, and it need not have 
been any larger or thicker. 

In dealing with the cost of construction and working, 
and the dividends and general statistics, the author is 
much more successful in his endeavour to make “our 
railways” better known to the people, and to give them 
the means of answering many of the questions which 
must occur to every one not having access to technical 
railway literature. These remarks may be repeated with 
respect to the chapters which give information on gauges 
signals, block system, ticket matters, fares, parcels, an 
luggage matters, and railway officials, in which the principal 

uestions occurring to the popular mind are answered. 
n a chapter on railway reform the author urges centra- 
lisation and State control as a panacea for all the incon- 
veniences and much of the cost now experienced in 
travelling or transport, and though many of his remarks 
must be allowed, this cannot be said of all his conclusions. 

The general reader who wishes for no technical details 

may find in “ Our Railways” much that is interesting and 

useful in the chapters we have named. 
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SIEMENS’ ELECTRIC CURRENT REGULATOR. 


Last week we described and illustrated one of the methods 
devised by Mr. Edison to regulate the electric current. We 
now describe the method due to the ingenuity of Dr. Siemens 
as brought before the Royal Society, on the 30th January’ 
the diagrams in fact almost 1 
explain themselves. In 
Fig. 1, A BC indicates a 
fine strip of metal, of not 
more than 1 mm. section, 
fixed to the roller A, and 
passing overB. DEF is 
a more rigid rod or lever, 
turning on the fulcrum D. 
It will be seen that, by 
turning the pinion P, the 
lever at F may be made-to 

ress against T',, or by relieving the pressure the lever recedes 
rom T,. Understanding at once, then, that heating the 
strip will as effectually accomplish our purpose as manually 
turning the pinion, we have the secret of the device; for heat 
expands the slip, and allows the lever to press less firmly 
against T,. As it cools, the slip contracts, and the lever 
presses more against the metal plate. T,, T., Ts, &c., are 
contact pieces at the ends of resistance coils, which touch 
each other or not in proportion to the pressure on T,. If 
that pressure be great, a number of these metallic plates 
touch, so that the resistance of the circuit as a whole is de- 
creased, and the current becomes proportionately greater ; if, 
however, the pressure be lessened, the plates separate, and 
the current has to traverse the resistance coils, so increasing 
the total resistance, and thereby lessening the current. Dr. 
Siemens in describing this said :—‘‘ Suppose that the current 
intended to be passed through the instrument is capable of 
maintaining the sensitive strip at a temperature of, say, 
60 deg. Cent., and that a sudden increase of current takes 
place, in consequence either of an augmentation of the supply 
of electricity, or of a change in the extraneous resistance to 
be overcome, the result will be an augmentation of tempera- 
ture, which will continue until a new equilibrium between the 
heat supplied and that lost by radiation is effected. If the 
strip is made of metal of high conductivity, such as copper or 
silver, and is rolled down to a thickness not exceeding 
0°06 mm., its capacity for heat is exceedingly small, and its 
surface being eis na very great, the new equilibrium 
between the supply of heat and its loss by iation is 
effected almost instantaneously. But with the increase of 
temperature the —— of the regulating lever is simul- 
Lowe se'f affected, causing one or more contacts to be 
liberated, and as many additional resistance coils to be thrown 
into circuit; the result being that the temperature of the 
strip varies only between very narrow limits, and that the 
current itself is rendered very uniform, notwithstanding con- 
siderable variation in. its force, or in the resistance of the 
—_ saa extraneous resistance which it is intended to 
regulate. 

‘ig. 2 shows another form of regulator, in which the cur- 

rent regulation depends upon the 
FIC.2 alteration of the resistance of a pile 
of carbon discs under pressure—a phe- 
nomenon brought prominently into 
notice by Mr. Edison. These discs 
are placed in a glass tube G, and as 
t the rod A contracts or expands, the 
pressure on the discs from the lever 
C D decreases or increases. Expansion causes the lever to 
press with less power, and the current experiences a greater 
resistance. It will be seen that in both cases excess of heat 
introduces resistance into the circuit, and thus diminishes the 
current, and so regulating it that it does not pass a certain 
point, leaving a fair safety margin. 
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COMPOUND CONDENSING ENGINE. 

WE publish this week, at page 120, the first of a series of 
drawings of a fine compound engine exhibited at Paris last 
summer. Our engravings give a general elevation; a cross 
section through the cylinder, condenser, and air pump; and 
enlarged view of the double-beat steam valve of the low-pres- 
sure cylinder. We reserve a full description until the 
remaining drawings are before our readers. 








APPOINTMENTS.—The following engines appointments have 
been made by the Admiralty :—O. J. Egan, to Antelope; J. G. 
Walker, to Penelope, for Tender. 

Tue Institution oF Crvit EnGInEERS.—We are asked to state 
that supplementary meetings, for the reading and discussion of 
papers by students of the institution, have been appointed for 
the following Friday evenings at 7 o’clock :—February 14th: 
“The Excavating of a Tunnel in Rock by Hand Labour and by 
Machinery,” by John C. Mackay, Stud. Inst. C.E. Mr. Hayter, 
Member of Council, will preside. February 2lst: “‘On the 
Design and Construction of Wrougit Iron Tied Arches,” by 
Percy W. Britton, Stud. Inst. C.E. Mr. Barlow, vice-president, 
will preside. February 28th: ‘“‘On the Cost and Construction 
of a Cheap Light Railway,” by Alfred W. Szlumper, Stud. Inst. 
C.E. Mr. Bruce, Member of Council, will preside. March 7th : 
“The Interlocking of Points and Signals, and the Electric Block 
System,” by George D. Marston, Stud. Inst. C.E. Mr. cand 

ember of Council, will preside. The students have been u 
to prepare themselves for the discussions, by consulting the 
papers which are now open for inspection at the institution, and 
they have been informed that the meetings will be continued, 

rovided other origina! papers of adequate merit are received. 

t has also been stated that a Millar scholarship, not exceeding 
£40 in value, and tenable for three ae, will be awarded for the 
best paper of the session, if of sufficient importance, and that 
original communications by students, which may be deemed 
worthy of record, will be printed in the ‘Minutes of Proceed- 
ings” of the institution, 





THE DE BAY PROPELLER. 


In 1876 Mr. C. S. De Bay, of 9, Westminster- 
chambers, Victoria-street, patented a propeller of very 
peculiar construction. He arrived at the form of 
this propeller by an elaborate mathematical investi- 
gation of the action of screws on water, which it is 
not necessary to reproduce. The propeller itself is 
illustrated by Fig. 4, page 124. It is by no means 
easy to give a fair idea of its construction by a 
drawing. It consists of two screws of the same 
fee one, the larger, with four, and the other with five 

lades. Portions of ‘the blades of each are cut out. The 
screws are fixed on two shafts, one tubular, the other 
solid, and rotating within it. By suitable mechanism the 
screws are e to revolve in opposite directions, the 
solid portions of each blade of one screw passing through 
the gaps cut out in the other, and vice versd. When a 
single screw is used in the ordinary way the water is 
caused to revolve with the screw to some extent, and con- 
—— tends to fly off at a tangent all round, in a way 
well understood. The action of the screw also diverts 
the column of water driven astern from a line parallel 
with the keel to one at an angle with it, and as a result 
all screw shipscarrya port or starboard helm, according as 
the screw is right or left-handed. We have repeatedly 
enunciated the primary truth that that propeller is the 
best which—other things being equal—drives the greatest 
weight of water astern in a line with the keel of the ship 
to be put in motion, and at the lowest velocity. It is 
evident that the ordinary screw driving water astern not 
in a line with the keel, and also dispersing it tangentially, 
wastes power. In the De Bay propeller, the action of 
each screw neutralises all other actions of its fellow save 
one; that is to say, the water is not caused to rotate, 
because the tendency to rotation caused by one screw is 
neutralised by the similar but opposing tendency set up 
by the other screw. In like manner the influence of one 
screw tending to deflect the water moving astern to the 
right, is counteracted by the other screw, which tends to 
send it to theleft. The result is that the water can only 
be driven astern by the screws, and moves very nearly in 
aright line parallel with the keel. These are Mr. De 
Bay’s arguments, and the results obtained in practice 
support them. 


The first trials of Mr. De Bay’s propeller were 
made on the Thames with a small launch. Much 
time was wasted, and but indifferent results obtained. It 
was resolved toform a company to develope the invention. 
and Mr. Arthur Folkard, M.L.C.E., was appointed con- 
sulting engineer to the company. He had the screw 
which had so —_ been tried in the launch replaced 
with one of a different pitch, and very soon obtained 
highly encouraging results. It was obvious, however, 
from the first that sufficient information could not be 
obtained from so small a craft, and therefore the com- 
pany chartered a large screw collier—the Elaine—where- 
with to make further experiments. This vessel had 
had several alterations made in her screw, and was 
believed to be fitted with that which best suited her. 
She was taken down to the Maplin sands last summer, 
and a series of runs were made with her to ascertain 
what was her best performance with the normal screw. 
These concluded, she was sent to the North, and fitted 
with a De Bay screw. Much delay was incurred, and 
when she was at last despatched for London the gearing 
was very imperfect, and worked so badly that it would 
have been impossible to make an accurate comparison 
between the performance of the De Bay and the normal 
emo he ship could no longer be spared from 

er regular duties. ‘The season was far advanced, and it 
was resolved to Sag all further trials until the spring 
of 1879. The De Bay propeller was removed, and the 
ordinary screw replaced. One thing, however, was proved 
by her trip from the North to London. _ It will be seen 
that the outer portions of the blades of the larger of the 
two screws appear to be very weak. Now, the Elaine 
had a very rough passage ; but the propeller was not bent 
or injured in the slightest degree, and her voyage 
compared very favourably with the ordinary trips. 

Although we were willing to admit that Mr. De Bay’s 
propeller probably possessed certain advantages over the 
ordinary screw, we also held that the inventor attached 
an exaggerated value to these advantages ; that, in a word, 
he over-estimated them. A little reflection will show 
that, other things being equal, that propeller is the best 
which exerts the greatest thrust, for the work of a pro- 
peller begins and ends with the development of thrust. 
Accordingly it was decided that a De Bay propeller 
should be tested on this basis against any normal screw 
which possessed a good character. It is extremely difii- 
cult to carry out tests of this kind on board ship. Mr. 
Froude, however, has shown that, with certain precautions, 
models may be made to give results which are quite 
sufficient for the purposes of comparison. It was deter- 
mined therefore that the experiment should be made 
with models. 

To this end the apparatus shown on page 124 was con- 
structed by Mr. C. Berthon, of Westminster. It con- 
sists of a wooden tank, Fig. 1, 2,and 3, capable of holding 
about 100gallons of water. Down the middle of thetank is 
fixed a partition, and to each side of the partitionare bolted 
two similar cast iron brackets, bored to receive the screw 
shafts. This will beunderstoodin a moment from the plan. 
On the top of the partition is mounted a roller revolving 
in bearings at each end and fitted with a movable key or 
winch, the use of which will be comprehended in a 
moment. The roller has at one end a drum, with three 
grooves turned on its circumference. Round gutta-percha 
endless bands run from this drum to grooved pulleys 
on the screw shafts. 

The tank was placed in a room at the top of a well stair- 
case, and to the ceiling over this well was secured a pulley ; 
a stout deep-sea fishing-line was reeved through this 


pulley. One end was secured to the barrel at A, to the 
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other end was hooked a suitable bag, which could be 
loaded with shot to any uired weight. This bag 
descended in the staircase well—a height of about 45ft. 
being available—and in running down it caused the barrel 
A to revolve, and with it either or both of the propellers 
to be tested. As each propeller was run separately, it put 
the water in the tank in motion. A thin curved plate of 
iron deflected the current; and the conditions were on 
the whole not much unlike those which would have 
obtained had the screw advanced through still water, 
instead of the water flowing past it. The thrust was, 
however, reduced. 

In order to ascertain the thrust, a bell-crank lever was 
provided. This lever turned freely on a small pin on 
a wrought iron bracket bolted to a board, which could be 
screwed down across the tank at either side of the 
partition, as shown by the dotted lines in the plan. At | 
the end of the vertical arm was a small smooth horizon- | 
tal point which entered the lathe centre made in the end | 
of the propeller shaft. The shafts were of course free to | 
slide on their bearings in the cast iron brackets. The | 
thrust was measured by a weight placed on the horizontal | 
arm of the lever. The weight employed in all the | 
experiments was 10°25 ounces. The length of the 
vertical leg of the lever was precisely 10in., and the | 


















the screw of H.M.S. Lord Warden. Itis evident that the 
experiments of this kind might be extended over months, 
or even years, by using a sufficient number of propellers; | 
but it was agreed on all sides that a Griffiths | 
screw might be regarded asa type of the best normal pro- | 
peller that could be got ; and to simplify matters but | 
the one propeller was used. It is illustrated by the 
cut below. 

This screw was driven in air by a weight of 1b. 1402. 
A mean of ten runs gave the time of descent as 
16°5 secondst per 45ft. and 306°8 foot-pounds. It would 
have been better had the velocities during these experi- | 
ments been more nearly alike; but it was found that | 
with a less weight than 1 1b. 140z. it was impossible to | 
secure as much uniformity in the time of descent as was | 
desirable, the friction nearly balancing the pull of the | 
weight. The broad fact was proved that the frictional 
resistance of the De Bay propeller was in the experimental 
apparatus much greater than that of the simple screw, 
and this sufficed for the purpose of the inquiry. 

The tank being filled “4 with water, the De Bay pro- 
peller was run, the Griffiths propeller bein, put out of 
action by throwing off its driving cord. 5; order to 
utilise the whole fall available it was necessary to wind 
the cord twice on the barrel, and thus to vary the 
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effect was in the case of the De Bay propeller less 
than in that of its rival. Making a moderate allowance 
for this, we shall not exaggerate if we say that the De Bay 
propeller is at least 40 per cent. better than the Griffiths 
screw. 

We may consider the relative performance of the two 
= vellers from another point of view. The pitch of the 
Je Bay propeller is in round numbers 13in., and it made 
65'1* revolutions per minute. If we suppose that it had 
been driving a ~~ without slip, and that for inches we 
substitute feet, then the ship would have advanced 
651 x 13 = 8463ft. per minute. Calling the foot- 
pounds horses power, we could have, let us suppose, this 
rate of advance for 263°25 indicated horse-power. 

Now, had the Griffiths screw been fitted to the same 
ship, we should have had smaller thrust in the ratio of 
14°8 to 16°4. The speed of a ship depends not on the 
pitch of the screw but on the thrust, and it will vary 
approximately in the ratio of the square roots of the 
thrust ; consequently, the speed of the ship with the 
Griffiths propeller, instead of being 846°3ft., would have 
been 827°01 only. But the pitch of the Griffiths pro- 
peller is 21’6in., and its revolutions per minute were as 
nearly as may be 77; consequently had the ship pro- 
gressed as fast as the screw the speed would have been 
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APPARATUS FOR TESTING SCREW PROPELLERS. E 





thrust was obtained by multiplying 10°25 ounces by | diameter of the barrel during each run. As this was | 1733'6ft. per minute, instead of 837°01, which the speed 


the distance between the point of suspension of this | objectionable, in all the runs made in the water, the cord | 
weight and the pin on which the lever turned, and | was coiled once on the barrel, and the fall was 21°75ft. and | 
| 21°83ft. for the De Bay and Griffiths screws respectively. 

ut the more important figures in the | 
| annexed tabular form for comparison, and on examining 


pointing off the last figure. In testing the apparatus, a 
given weight was placed in the bag, the line was coiled 
up on the roller by the aid of the winch handle, which 
was then removed. All being ready, at a given signal 
the roller wasreleased, and the weight permitted todescend. 
The time of its descent was taken with a stop-watch. 
Ten runs were made for each experiment, and a mean 
obtained from them. The results as a whole were 
remarkably uniform. 





GRIFFITHS SCREW. 


The De Bay propeller being driven by two cords, one 





| pared in various ways. 
| method of showing it is by giving thethrust per foot-pound 
|of work done on the screws. 
| exerted a thrust of ‘00389 Ib., and the Griffiths screw a 


We have 


these figures it will be seen that an expenditure of 


263°25 foot-pounds per minute with the De Bay pro- | 


peller gave a thrust of 16°40 ounces. In like manner the 


Griffiths propeller with an expenditure of 314 foot- | 


pounds per minute gave a thrust of 14°86 ounces, 





Griffiths Screw. 
| l 
| | Foot- 
Diameter at | | 
: Total area of} Thrust in | yunds 
Diameter. | at | Fitch. blades. ounces, | — 
— | | minute. 
Tein 4in. | 21°67in. | 1416* 14°86 | 31409 
| _ De Bay Propeller. 
| 6.in. din. | 13°062in. | 1468* | 16-40 | 263,25 
Ee a ! sb \ 





* These figures are only intended to give the comparative areas of the 


| screw. 


The relative efficiency of the two screws may be com- 
The simplest and most obvious 


The De Bay propeller 





crossed, while the simple screw was driven by but one, | thrust of °00295 lb. per foot-pound of work done, from 
it became necessary in order to establish a fair com- | which it appears that the efficiency of the Griffiths screw 
parison between them to ascertain approximately the | being taken as 100, that of its rival was 131'8; or taking 
amount of friction of each propeller. To this end the | the De Bay propeller as having an efficiency of 100 then 
De Bay propeller was first driven, the tank being empty. | that of the Griffiths screw was only 75°8. But these 
A weight of 3lb. 2 oz. was selected after several trials, | calculations are based on the assumption that the friction 
ten runs were made, and the mean time occupied by the | was the same for both screws. Now, as a matter of fact, 
weight in falling 45ft. was 23°1 seconds. 
365°26 foot-pounds per minute. 
The screw chosen to compete with the De Bay pro- 
peller was a four-bladed Griffiths*, a very close model of 


| _ + It will be understood that although only ten runs have been used 


made, numerous preliminary runs being used as a precaution, and to 
| insure the accurate working of the apparatus. In many instances there 
| was not a greater difference than one second between the times of as 
many as ten or a dozen runs, 





* A four-bladed common screw was first tried, but its performance was 
so bad that it was rejected the first day. 


This represents | the net power available for the production of useful | 


| for the purpose of calculations, a much greater number were actually | 


of the screw to the contrary notwithstanding, is the 
utmost it could have been. It thus appears that under 
the conditions the slip of a Griffiths screw would have 
been considerably over 50 per cent. ‘ 

It will be argued, and justly, that a Griffiths screw 
with a slip of 50 per cent. could not have been 
suitable to its intended purpose, and that by using 
|a screw of different proportions a different result 
|might be obtained. This we willingly admit, yet 
| it is also evident that to get increased thrust with- 
| out augmenting the velocity, the area of the blades 
of the propeller must be increased. But it will be seen 
that the model Griffiths screw was larger than the De 
Bay propeller already, and thus, according to the experi- 
ments in question, it seems thata De Bay propeller much 
smaller in diameter than an ordinary screw may be used 
to obtain the same results. This bears out the conclu- 
sions arrived at by Mr. De Bay, from the mathematical 
investigations to which we have already alluded. 

An inspection of the action of the two models in water 
left no doubt as to the cause of the great discrepancy 
between their performances. The Griffithspropeller threw 
up a considerable wave, and directed the current against 
the side of the tank. The action of the De Bay propeller 
was entirely different. It threw up no wave. On the con- 
trary, after it had been a few seconds at work, a vortex 
was established over it, down which the water descended 
rapidly to the centre of the propeller. By the use of 
small pieces of paper—which when wetted remained 
almost indifferently at any depthin the water—it was 
rendered clear that water, instead of being driven off 
tangentially, was drawn in at all sides of the propeller and 
ar The speeds employed were, it will be seen, much less than it has 
been the practice hitherto to adopt with models. It is believed, how- 
ever, that much more accurate results can be thus obtained than with 
speeds of, say, 300 or more revolutions per minute. Sixty to seventy 
revolutions per minute is a very common velocity for screw propellers in 
| the mercantile marine, and feet may be substituted for inches for the 
| purpose of comparison, as will be seen further on, with much ease when 
the propellers make about an ordin number of revolutions. At higher 
speeds models produce much splashing unless they are very deeply 
immersed, and there is every reason to believe that the higher the 
velocity the more favourably would the De Bay propeller have compared 
' with that of its rivals, 
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thence driven astern. This action we have never before 
seen produced by any screw. The-two propellers were 
in one experiment both driven at the same time, and of 
course at the same velocity. The result was that the 
current put in motion by the De Bay ropeller was 
driven right round the end of the partition into the 
Griffiths compartment. 

Were space available we could supply details of the 
precautions used to obtain accurate results, but our 
readers must take it for granted that due care was used. 
Mr. Folkard watched all the trials on the part of the 
De Bay Propeller Company. The apparatus, albeit not 
burthened with minute ccestedihial refinements, was 
quite sufficient for its intended purpose, and placed 
neither propeller at a disadvantage. It must not be 
forgotten that it was not constructed to give an exact 
quantitative analysis of the performance of either pro- 
peller, but rather a qualitative comparison ; and we have 
no doubt that the results obtained with the models 
would be reproduced in practice with screws twelve times 
as large. 








EXPRESS ENGINES, LONDON, CHATHAM, AND 
DOVER RAILWAY. 
(Specification.—Concluded from page 107.) 

Lagging.—The boiler and fire-box shell to be lagged with well 
seasoned Tony and covered with smooth iron sheets—14 B.W.G— 
supported on a light wrought iron frame, and secured by belts in 
the usual manner. 

Brake.—A powerful steam brake to drawing to be fitted to the 
engine, having cast iron balanced brake blocks to the driving and 
trailing wheels. All pins and working parts of the brake gear 
to have - bearing surfaces, and to be thoroughly case- 
hardened. Diameter of brake cylinder, 9}in. 

Dome and Manhole Casings, &c.—To be of the form shown on 
drawings, of charcoal iron 14 B.W.G thick, thoroughly well 
finished. Brass moulding pieces are to arranged round the 
back of smoke-box and fire-box casing. 

Hand Rail and Lamp Irons.—A_ neat hand rail to be provided 
round the boiler, supported by polished wrought iron standards. 
Lamp irons to be fixed on the smoke-box, footplate, and fire-box 
casing, in the positions shown. 

Injectors.-—T wo injectors, Friedman’s (brass) No. 9, to pattern, 
to be suitably fixed on the ash-pan sides. 

Boiler Mountings, &c.—A brass stand pipe to be fitted on to 
fire-box casing, to carry two whistles, two injector steam valves, 
and one pressure gauge cock. Pressure gauge to be Bourdon’s 
manufacture (Paris), with solid drawn tube (to sample to be 
supplied), to indicate from 1 to 200]b. per square inch. A 
blower to be fixed on right hand side of smoke-box, and worked 
from foot-plate. ‘Two glass water gauges, two ball clack boxes, 
a Furness lubricator to each cylinder, a displacement lubricator, 
oil boxes for axle-boxes and glands, lubricators for bogie sliding 
block, and an ash-pan water cock to be suitably fixed, the whole 
to be made of brass, in accordance with drawings, and of first- 
class finish. 

Dimensions, de., of Pipes. 


Diameter Thickness 
inside. B.W.G, 
Main steam pipes in boiler and smoke-box .. 44in. o 
Injector suction and delivery pipes .. ljin. +. 10 
pe steam pipes .. .. «- ne oo [ae oo 
Blower pipe in smoke-box, copper solid drawn in. - 12 
Furness lubricator pipes in smoke-box, copper 
solid drawn .. so .ce.ee qo ee oe oil 
Oil pipes .. . vein, . 15 


Pressure gauge pipe, copper solid drawn a 
Bolts and Nuts.—To be made to drawings and gauges, and all 
threals to be Whitworth’s standard, except where otherwise 
specified or shown on drawings. eee nut of the same descrip- 
tion, to be exactly the same size. Gland nuts to be case-hardened. 
All nuts in the smoke-box to be of hard brass, and made with a 
cap. All union nuts to be made exactly to drawings. 


No. of Threads per Inch. 


Brass work of jin. diameter and upwards ., 12 
Mud plugs os co ce ce ce ce oe ae 12 
Copper fire-box stays .. l2 
Piston rods, piston end . 6 


TENDER. 

Tank.—Tank to hold about 2550 gallons, to be of the horseshoe 
form with a well, with angle irons, stays, manhole, and coping as 
shown on drawings, to be constructed entirely independent of 
the frames and foot-plate. The whole of the plates, angle irons, 
and stays to be of BB Staffordshire iron. the joints to be 
made with butt strips, and the rivets to be countersunk on the 
outside and filed smooth ; care must be taken that the holes are 
perfectly fair with each other in all plates and le irons, and 
that the rivets completely fill the holes. The manhole to be fitted 
with a lid and strainer. Two water-tight tool boxes of wrought 
iron, lined with wood, are to be fixed on the tank. The mouths 
of feed pipes to be protected by copper rose-boxes. The feed 
cocks of hard brass are to be provided with suitable sectors and 
handles worked from the foot-plate. The tank is to be fixed to 
the framing in the manner shown on drawings, 


Dimensions. 
ft. in. 
jength i Se ee aa ORR as ee cs ow, te Oe ED 
Width ,, as 04 de. €e oe Tee See cic Bok 
Height ., »» ye 1 taki ee we. ee 6s om are 
Between arms of horseshoe. . ® ote a Se 
Length of 0 * eae ae ak eee, 
pa ee ee ae ee ee ee 
Width a ee oe ee Oe ee a 
Depth 0 a me ee ee 1 6 
Height of coping above tank .. .. .. «. «2 os of 010 
Thickness of side, back, and coping plates .. .. .. .. 0 O} 
on inside of horseshoe and top and bottom plates 0 0, 
Section of angle iron for tank ..2}in. by 2}in. by fin. .. — — 
» a » Stays ..2}in. by 24in. by jin led 
* stay: ce ee ee ee ce oe CaM. DY Gin. _-— 
Diameter of rivets .. ai S62 ws we: et 0 Ob 
Pitch » co be der ee Neen ae . © 8 
Diameter of manhole, inside .. .. . ee 


eight ” | ey eee le 

Frames.—Outside frames and buffer plates to be of Yorkshire 
iron, frame-plate quality, by the same makers as the engine 
frames; each frame to be in one length, without weld, and 
finished with a good smooth surface, angle irons of the section 
shown to be securely rivetted to the frames. Inside frames, 
vertical and horizontal transverse stays of BB Staffordshire iron, 
draw pin washers, and foot-steps, are to be pl: as shown on 


drawings. All holes are to marked from one template, and 
drilled and rhymed out to the exact size. 
Dimensions, 
ft. in, 
Thickness of outside frame. . ie « - 0 03 
Depth _,, » | eT a ee - 2n 
Distance from front end of frame to leading axle - 40 
+ eading axle to middle os — 
» middle » trailing ,, . 60 
= trailing ,, hindendof frame .. .. 3 4 
Extreme length <a. here 40° oo) 66° 4h 
Distance apart...) 2... st ae de Fa eee 
Heigl t of top of frame from rail .. .. .. .. «. « 41 
Thickness ut inside frame .. .. .. 1. ss oe ee «- O O8 
16 
Depth ” s Pte. Le er a ay hay { and 
. 11 





Length » » os - 17 Of 
pe eee eee er 
Thickness of vertical and horizontal transverse stays 0 Of 
Section of angle iron for stays, 2hin. by 2}in. by jin. -_--— 
Length of buffer plates.. 2.0 oi on we ce oe oe oe FOG 
Depth pe és OU ee ae o Sg 
Thickness — ,, ° leading end . eg 
. a *s trailing end Pee oe | 
Thickness of foot-glate : =... .. 2. oes 2e te oe O OF 
Extreme width of foot-plate .. .. 7 


OM a ai is 

Buffers and Draw Gear.—Buffers on trailing end of tender to be 
in all respects similar to those on the engine; buffer spindles at 
leading end to be of wrought iron case-hardened, and to be guided 
in cast iron sockets. The draw-bars, safety links, and coupling 
chains to be of best chain cable iron. Trailing draw-bar tu be 
arranged to radiate, and to have an india-rubber sprin , No. 6, 
of George Spencer and Co.’s make, and to be fitted with a 
shackle and coupling chain, and screw coupling. 


Dimensions. 
ft. in. 
Distances of centres of buffer spindles a; - 33 
9 os a Sareea rae te 
Height of centre line of buffersfrom rail .. .. .. .. 3 5 


Hand Rail, Pillars, Lamp Irons, &-c.—A hand rail and pillar to 
be placed on each side of the footplate as shown, and fixed to the 
tank and footplate. Three lamp irons, one gong iron, pulleys for 
communication cord, and a brass number plate, to be fixed on the 
tank in the position shown on drawings. 

Springs.—Bearing springs to be of the v 
4 the same makers as engine springs, and to 
They are to be connected by links to brackets rivetted to the 
frames by turned cold rivets of Lowmoor iron. Brackets, links, 
buckles, and pins, to be of best Yorkshire iron, and the working 
surfaces must be well case-hardened. A laminated buffing spring 
of similar quality to the bearing springs is to be probes 4 at the 


best spring steel, 
similarly tested. 


leading end of the Tender, as shown on drawings. 
Dimensions. 

BEARING SPRINGS. ft. in. 
Length, loaded. . Se age ah ee ee! ee de what tea ee 
Camber ae ae Ne da ade tak) o8) ont aaa eee? pe ee 
Breadth of plates .. “ é aes 
Thickness __,, bn, 60. 4%. patos, tte Se oo OO @& 
No. of plates in leading and middle springs. . 1—— 
” ” trailing springs .. .. .. 122—— 

Burrine Sprine. 
Length screwed up... is, 49. 00 3 3 
Camber ee a 4 ee ‘ecal aee 0 3) 
Breadth of plates .. on te be es. ce se se <n BS Oe 
Thickness __,, oe 1 plate jin. and 16 plates gin.. — — 


Awle-boxes.—Axle-boxes to be of good tough cast iron, and to be 
carefully fitted with gun-metal bearings lined with white metal, 
wrought iron covers, and keeps of cast iron arranged for spring 
lubricating pads. 

Horn Blocks.—Horn blocks to be of cylinder metal as hard as 
can be worked, secured to the frames by turned bolts a driving 
fit; they are to have cast iron distance blocks and securing bolts, 
as shown on drawings. 

Azles.—To be of crucible cast steel of Vickers’, Cammell’s, 
Taylor’s, or other approved manufacture, all corresponding parts 
to be of the same size, and made to a template, so that they fem 
be interchangeable, and each axle must be a stamped wit 
the brand and the maker’s name. The journals must on no 
account be swaged down, but turned from the solid metal. 


Dimensions. 
ft. in. 
Diameter in middle 26 
- on wheel seat... .. - 0 6} 
ee of jourmal.. .. 06 2 - 0 5} 
Length of journal .. .. .. «. «. 0 9 
Distance apart of centre of journals.. 


vate 


Wheels.—To be of wrought iron, of the best materials and 
workmanship, with solid rims, spokes, and bosses. The spokes 
to be made in a similar manner to the engine wheel spokes. 
The wheels to be put on axles—before the tires are shrunk on— 
by hydraulic pressure of not less than 60 tons, and then properly 

eyed. 


Dimensions. 

ft. in. 

Diameter on rim - 8 3 
Width of rim . omc a 
Thickness of rim .. .. «. « a», O23 
Number of spokes .. .. «. oe >: ee - nel ee 
Section of spokes at boss .. .. .. 4in. by fin... — — 
» ” a .. Shin. by ljin... — — 
Diameter of boss .. .. « a. ee ek ee hele 
Width of boss .. .. .. «. 07 
Diameter of hole in boss 0 6} 


Tires.—To be of crucible cast steel of Vickers’, Cammell’s, 
Taylor’s, Monkbridge, or Bowling Iron Company’s manufacture, 
of the same section as driving and trailing tires, and to be fixed to 
the wheels in a similar manner. 


Dimensions. 
ft. in. 
Diameter on tread .. — 
ag oa ee ae Oe ae oe ds ge ea ek ge ae ee ae 
rd” eee me ee ee ee, 
Distance between tires.. .. . aa) Se 4 58 


Brake.—A powerful brake to be fitted to the tender, having a 
brake block to each wheel; to be worked by a screw as shown. 
All the brake gear to be of best scrap iron, and the pins and 
working surfaces to be thoroughly case-hardened. The handle 
for the brake to be on the left-hand side of tender, and to work in 
a cast iron column attached to the tank. 

Bolts and Nuts.—To be similar in all respects to those used on 
the engine. 

Painting.—Each engine and tender is to be painted in the 
following manner :—The boiler, before being , to receive 
one coat of boiled oil and one coat of thick red-lead; the inside of 
tender tank to have two coats of thick red-lead. The lagging 
np cab, splashers, outside frames, tank plates, and wheels to 

ave one coat of lead colour, then to be throughly stopped and 
filled up and rubbed down, one coat of lead colour, two coats of 
olive green, then to be panelled and lined to pattern, and after- 
wards to have three coats of best engine copal varnish, to be 
peels rubbed down between each coat. e buffers and 

uffer plates to be similarly a map and painted vermillion ; 
inside of frames and axles to finished with one coat of 
vermillion and one coat of varnish. The frames, smoke-box, 
chimney, fire-box casing, ash pan, coal space, foot-plate, bottom 
of tank, brake work, &c., to have three coats of japan black. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the meeting on the 11th of February, Mr. W. H. Barlow, 
F.R.S., Vice-President, in the chair, the first paper read was on 
“The Geelong Water Supply, Victoria, Australia,” by Mr. 
Edward Dobson, Assoc. Inst. C.E. 

In August, 1871, Lieutenant-Colonel Sankey, R.E., reported to 
the Victorian Government, recommending the construction of 
the following works, some of which had only been partially 
executed, viz. :—(1) An open channel from Wallace’s Swamp to 
the Stony Creek reservoir ; (2) A storage reservoir at the head of 
Stony Creek, 26 miles from Geelong, with a capacity of 
754,000,000 gallons; (3) A brick-lined aqueduct, communicating 
by a natural watercourse with a small pipe-head reservoir at 
Anakie Gap, holding 1,330,000 gallons ; &) A length of about 
13} miles of 12in. and 14in. main, leading from the pipe-head 
reservoir to the service reservoir ; (5) A service reservoir at Lovely 
Banks, with a Sy pa of nearly 6,000,000 gallons, and filter 
beds to pass 1,250, lons every qwentrlone Noges 3 (6) About 
4 miles of 16in. and 24 miles of 15in. main, leading from the 





service reservoir to the town of Geelong; and (7) About 42 miles 
of submains, varying in diameter from 12in. to 3in. The popu- 
lation of Geelong and its suburbs was under twenty-five thousand. 
The cost of these works, up to the 1st of July, 1871, had been 
£281,772. Among Colonel Sankey’s ———— for the com- 
pletion and improvement of the water supply, the following were 
important, as bearing on the subsequent aoe of the wor 
viz., that the water should not be allowed to rise within 15ft. o 
the bye wash, until all subsidence of the dam had ceased ; that, 
instead of conveying the water to the pipe-head by an open 

ueduct, a main should be laid for the whole distance ; that 
relieving reservoirs should be constructed between Anakie and 
lovely ks, to lessen the pressure on the main ; and that there 
should be a bye-pass at the service reservoir, to allow of the 
latter being shut off for repairs without interfering with the town 
supply. Several of these works had been su ully completed 
under the immediate direction of the author, as resident engineer 
of the Geelong district, Mr. George Gordon, M. Inst. C.E., being 
the chief engineer of Victorian Water Supply. 

The works which formed the subject of the paper were :—The 
failure and repair of the Upper Stony Creek reservoir; the con- 
struction of a concrete dam at the lower reservoir; the driving 
of a tunnel, 88 chains long, through a volcanic formation at 
Anakie Gap; and the laying of a new 9in. main, for a distancé 
of 4 miles, through So aoe of the Stony Creek valley. The 
failure of the Stony C; was attributed to an injudicio us 
selection of the site, the foundation being unsuitable for its con- 
struction. This had led to the subsidence of the puddle wall, and, 
after the water had been let out of the reservoir, to a slip of the 
water face of the dam. The dam was repaired by pumping out 
the water and slush lying below the level of the outlet valve ; 
by cutting a new bye-wash at the north end of the dam, 27ft. 
lower than the original bye-wash ; by placing the stone from this 
cutting in front of the slip; and, by bringing the bank up from 
the new toe at a slope of 4 to 1 instead of 3 to 1. The cost of 
these repairs was under £4000. The concrete dam at the lower 
reservoir had been erected in a gap at the lowest of the reefs 
which divided the Stony Creek valley into basins, giving a storage 
reservoir of about 142,000,000 gallons, with a depth of 42ft. of 
water over the outlet pipe. The concrete was broken sandstone, 
quarried on the spot, mixed with cement mortar, made of pit 
sand and Portland cement, in the proportions of—2in. metal 44, 
screenings 14, sand 14, and cement 1. The foundation of the 
dam was chiefly on vertical strata of slate and sandstone. The 
form of and the mode of construction of the dam were de- 
scribed. ‘The cost of the work was £17,000, exclusive of engineer- 
ing superintendence. On the line of the new main five short 
tunnels were driven through spurs in the gorge of the Stony Creek, 
which — consisted of vertical strata of sandstone and hard slate, 
the strike being at right angles to the direction. The minimum 
size of the tunnels was 6ft. by 3ft., and their total cost was alittle 
more than £3 per lineal yard. The main difficulty experienced 
was in respect to the ventilation of the headings of the princi 


tunnel at Anakie Gap. Both lithofracteur and ordinary blasting 
— had Seanenl The wages paid at this tunnel per day 
ad been 5s. for boys, 6s. 6d. for labourers, and 7s. for miners. 


The works for the length of four miles, on the course of the 9in. 
main, which connected the lower reservoir with the 14in. main, 
comprised twenty-one creek crossings with sixteen stone weirs, 
two heavy rock side cuttings, two retaining walls across gullies, 
and six tunnels of the aggregate length of 2094 yards; whilst the 
levels of the ground ae over varied from 150ft. below, to 
115ft. above the hydraulic gradient. As a regular gradient was 
x mar a 0 the plan pursued was to follow the bottom of the 
valley to the mouth of the gorge, then to tunnel through the 
spurs, where the windings of the creek would have made this 
course too circuitous, and to ascend by a steep incline, so as to 
obtain the shortest route to the tunnel mouth without rising 
above the calculated gradient. To deliver the required quantity 
of 750,000 gallons every twenty-four hours, this jient was 
fixed at 4in. per chain for the Yin. pipes, and at 2in. per chain 
for the old 14in. pipes. Instead of self-acting air-valves, blow- 
off cocks were attached to the mains at the principal summits, 
and the maximum delivery of the new mains was often 1,100,000 
gallons in twenty-four hours, or 350,000 gallons in excess of the 
calculated delivery. e average cost of laying the new mains 
was less than 11s. per lineal yard. This included the cartage of 
the pipes for a distance of twenty-four miles, earthworks, retain- 
ing walls, and stone weirs, but was exclusive of the driving of 
the tunnels and the cost of the pipes. The cost of laying the 
mains through the tunnel came to rather more than Ils. per 
lineal yard. The wages paid per day were 6s, 6d. for labourers, 
and 9s. for jointers. 

In an appendix the author gave the details of the Stony Creek 
reservoir, aqueduct, and pipe-head reservoir, of the lower 
reservoir, new main, and Anakie Tunnel, of the distances and 
levels of the old main, from its junction with the new main to 
the valve-house at Lovely Banks reservoirs and of the service 
reservoirs, with a statement of the expenditure under various 
heads upon the works of the Geelong Water Supply, from the 
1st of July, 1872, to the 3lst December, 1875. 








Sourn Kxnsineton MusEuM.—Visitors during the week ending 
Feb. 8th, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,172; mercantile marine, building 
materials, and other collections, 1720. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 4 p.m., Museum, 
1488 ; mercantile marine, building materials, and other collec 
tions, 33. Total, 13,418. Average of corresponding week in 
former years, 14,283. Total from the opening of the Museum, 
17,811,320. 

Tue American Iron TraprE.—The Bulletin of the American 
Iron and Steel Association, in concluding an article on the 
iron trade of 1878, says that taken altogether the year was 
more active and more prosperous for the American iron 
trade ‘than either 1876 or 1877. ‘There was an improve- 
ment in the demand for all iron and steel products, and 
prices, although not satisfactory, were well maintained except in 
the case of pig iron. This branch of the trade has had a hard 
struggle, and many furnaces have been run without profit. The 
new year opens with the promise of a still more active and more 
prosperous business for our iron and steel manufacturers than 
the old year gave to them. Business is in fewer hands, and 
home competition cannot be so desperate as ithas been. Foreign 
competition is for the present not to be dreaded. Prices, it is 
hoped, are at last at the lowest point to which they can — 
fall, while the unmistakeable and undeniable revival of gene’ 
prosperity throughout the country gives every assurance of a 
continuance of the increased demand for iron and steel which 
characterised the oid year.” 


LiverPoot ENGINEERING Socrety.—The fortnightly meeting of 
this society was held on Wednesday, January 29th, atthe Royal 
Institution, Colquitt-street, Mr. M. E. Yeatman, president, in 
the chair. A paper was read by the hon. sec., Mr. N. W. 
Squire, on “The Construction of Timber Dams.” The paper 
dealt with two forms of coffer dam, viz. : double sheet piling 
with clay puddle between the rows of Uma, and single sheet 
piling caulked and shored up on the inside. Phe details of each 
were described and illustrated by ye based upon the most 
recent practice. Pile driving was fully entered into, together 
with the preparation of the timber for piling. Various shoes 
suitable for this particular work were descri and their com- 
parative cost given. Some particulars of the lengths of timber 
that can be obtained were given, and the scarfing of piling was 
discussed. Caulking was next considered, and the paper con- 
cluded with some remarks upon —t - en, and the removal 
of the clay by rr A discussion followed, and the meeting 
closed with a vote of thanks to the author for his paper. 
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‘4 No! Name of Petition. Parliamen Agent, Remarks. No| Name of Petition. Parliamentary Agent. | Remark 
PRIVATE BILLS IN PARLIAMENT. L — —' rere Neewasmenah 
98 London, Brighton, and South) 201 East Layton Estate Private 


Tue following is a complete general list of petitions for 
Private Bills, Session 1878-9, deposited on or before the 21st 
of December, 1878. The letters 8.0.C. and N.C. indicate 
respectively ‘‘ Standing orders complied with” and ‘Standing 
orders not complied with.” The dates given are those 
appointed for the examination of the Bills referred te. 








Parliamentary Agent. 


| Remarks. 














No| __ Name of Petition. 

1) IBury St St. Edmund’ sGas .. Edward Walmisley 8.0.C, 
2\Cambridge Tramways (No. 1). -|Durnford and Co. ~ 

3 /Hundred of Hoo Railway .|Hanly and Carlisle “IN. Cc. 
4/Aberdeen Harbour ; .|Martin and Leslie 1. 2./S. 0.C, 
5 Belfast Water -|Martin and Leslie eo} 

6 Bann Navigation sé Dyson and Co. .. ou 

7 London (City) Tithes Commu- 

tation . DysonandCo. .. .. ..| 5, 

3'Thames River (Prevention of 

Floods) Dysonand Cd. .. .. ../ ,, 

* Tower High Level. Bridge 

(Metropolis) os —epemene@e ..-.. SMC 
10,Ardmillan Reclamation |. .. John Sandes.. os | owe NG. 
ll Aberdeen Harbour Commis- 

sioners . Dyson and Co. + a 
12\Croesor and Portmadoe Railway. Hanly and Car! lise ..  .LIN.C 
13\Christchurch, Newgate-street 

(London) Tithes .. ..|Dyson and Co. ¥ 8.0.C. 
14\City of London School . .|Dyson and Co, és ” 

15 Leadenhall Market and Im-| 

provements .. 7 .|Dy Lt ee re 
16\London Bridge . |Dyson and Co. oni, uae 
17 Aire and Calder Se Wardlaw, and 

(Goole Gas & other Lighting) Currey os a 
Is'Electric Lighting .. .. ../J.C. Rees So dh ee 
19 Ayr Harbour .. ../Grahames, Wardlaw, and 

J Currey eee 
20 Renfrew Burgh and Harbour../Grahames, Wardlaw, and) 
year =| 
21 Dudley Sewage . SERGE. co on | oc: go 
22\Lewes Cattle Market _ Dyson and Co. Sf ig 
23 Leeds Corporation |Simson | and Wakeford. N.C. 
24) Derby Improvement.. .. "IR. W. Cooper 18.0.C, 
25\Clare Slob Land Reclamation, 
| Extension.. .. - John Sandes.. .. ..|Beb. 14. 
26 Dublin South) City Market - . Sherwood and Co. -- 8.0.C, 
27\Cambridge Tramways basa 2)../Sherwood and Co. .. ../Feb. 20. 
28/Norwich ways . "|Sherwood andCo. .. .. Feb. 14. 
29\Metropolitan and " District! 

Tramways... Sherwood and Co. -« Feb. 20. 
30\Gosport Street Trauw ays “a "|Sherwood and Co. ..|Feb. 14, 
31\East and West India k 

Company . .. Sherwood and Co. 8.0.C, 
32/East Indian Railway. . .. Sherwood and Co. a 
33 Bristol Port Railway and Pier) |Dyson and Co. Ps aes 
34\Gt. Northern Railway(Ireland | Dyson and Co. . N.C. 


35 Manchester Corporation Water Sherwood and Co. .|Feb. 20. 
36\Manchester Suburban 

Ww ays - +. - 
37|New River Company - 
38'Southsea Improvement .. 


. Sherwood and Co. . 8.0.C, 
../J. C. Rees 


.. J. C. Rees 


LIINo appear- 


ance. 
39' Arlecdon and Frizington Water'S. H. Lewin.. .. 8.0.C. 
40 South Essex and Dengie Flats | 
Reclamation .. . John Sandes. . .. Feb. 14. 
41 Great Eastern R: ailway (General | 
Powers) . . Sherwood and Co. .. 8.0.C. 
42 Over Darwen Corporation” . Sherwood and Co. a. 
43'Taff Vale Railway . .. .. Sherwood and Co. Be 
44 North Staffordshire Railway .. Sherwood and Co. is 
45\Lower Thames Valley Main 
Sewerage Buard ..| Wyatt, Hoskins, & Hooker) ,, 
46 Llandudno Improvement Wyatt, Hoskins, & Hooker ,, 
47 Houghton - le - Spring District 
Gas Wyatt, Hoskins, & Hooker ,, 
48 Manchester, Sheffield, and Lin- 
colnshire Railway . Wyatt, Hoskins, & Hooker’ ,, 
49/Shortlands, Knockholt, and 
Otford Railway -. «. ..|Martin and Leslie - 
00 Upper Mersey Navigation Martin and Leslie as 
51 Watford, tinea London 
Railway : . Martin and Leslie No appear- 
ance. 
52'Glasgow District Tramways ../Martin and Leslie .. .. N.C. 
53\Alloa Railway . -. ..|Martin and Leslie . ..'S.0.C. 
54 Nottingham Corporation... ~" George Norton a pre 
55 Enniskillen and Bundoran, and 
Enniskillen and Bundoran 
Extension Railways .. P. Burrowes Sharkey Feb. 14 
°6\Southend Water.. .. .. ../Toogood and Ball 8.0.C 
57'Ecclesiastical Commissioners. Dyson and Co. és 
%3Great Northern and Great) |Dyson and Co. .. 
Eastern Railway Companies ) Sherwood and Co. os 
59 Great Northern Railway (Fur- 
ther Powers) .. Dysonand Co. .. .. a 
60 Ballymena and Larne Railway 
(Various Powers) .. . Dyson und Co. bol ab 
61\Ballymena and Portglenone 
Railw: ay .Dyemeand Co. .. .. 0+] 9 
62 Nottingham Water .. .|\Dysonand Co. .. .. = 
63 South ShieldsGas .. .. .. Dyson and Co. * 
64 Blackpool Extension and Im- 
provement ; Dyson and Co. - 
65 Colwyn Bay and ‘Pwily: crochon 
Esta Dyson and Co. ” 
66 Yarmouth and North Norfolk 
(Light) Railway . H. E. Brown .. Feb. 18. 
67 London Street Tramways \J. C. Rees . Feb. 14. 
68 Great Grimsby Street Tram- 
Oe Ba gd J.C. Rees .. 8.0.C. 
62 Portsmouth, Southsea, and 
Landport, and Portsmouth 
and Cosham Street Rrasonge J.C. Rees . Feb. 14. 
70 London Tramways .J. C. Rees Feb. 20. 


. Wyatt, Hoskins, & Hooker 8.0.C. 

Wyatt, Hoskins, & Hooker 
. Wyatt, Hoskins, & Hooker 
; Wyatt, Hoskins, & Hooker 


os London Gaslight Company . 

2 Gaslight and Coke eonge 
73 Rhymney Railway 
74\Sleaford Water 


” 
” 
” 


73 Rawmarsh Local Board .. .. J.C. Rees “|. op 
76 Felixstowe Railway and P. icr../J. C. Rees ee N.C, 
77'Easton-Neston Mineral, an 

Towcester, Roade, and Olney 

Junction Railway “78 ..|J. C. Rees -./8.0.C. 
7& Pemberton Local Board .. ..'Sharpe and Co. ” 
79 Weymouth and Melcombe 

Regis Bridge .. Dysonand Co. . * 
80 Grand Sonaiion Canal (Br: anch Grahames, W: Wardlaw, and 

Canal to Slough) Currey :. ” 
81\Downham and Stoke Ferry 

Railway a re eke he 
82\Belfast — Central Baliway 

(Strandtown Branch) .. ..\J.C. Rees .. .. .. «- 5 
83) Millwall Dock .\J. C. Rees 


84 West Metropolitan Tramw: ays s Tahourdinsand Hargreav es No a 


§5 South-Western prisenges 


Tramways.. Tahourdins and Hargreaves No appear- 





ance. 
86| Maryport District and Harbour'S. = Lewin . . 5.0.¢ 
87) Withington Local Board . .|S. H. Lewin.. N.C. 
88 Metropolitan and Metropx D- ) 
| litan District Railway a Sherwood and Co. $.0.C 
panies (City Lines and (|Dysonand Co. .. wees 
| Extensions) .. .. . 
89\Bridport Railway . Dyson and Co. 9 
90 —— and Yorkshire 
iw: |Dyson and Co. .. ” 
91 Norwich v nion Fire Insurance 
Wyatt, Hoskins, & Hooker ,, 
92 onae at and Deptford Tran- 
ways .. ..|Wyatt, Hoskins, & Hooker|Feb. 2 
93 Blackburn Improvement : |Tahourdinsand Hargreaves $.0.C 
94 South London Tramways ..|Hanly and Carlisle .|Feb. 30. 


95 Whitehaven Town and Harbour! 
| Trust Extension .. . .|Tahourdinsand Hargreaves|S. 0.C. 
exo _ Over Darwen 
.-|Hanly and Carlisle .. 
--\DysonandCo, .. .. . 


” 


97 [Hampstead Wetey ob: er ‘|s.6.c. 


Coast Railway werene, 





| Powers . Dyson and Co. .8.0.C, 
99|Preston Gas .\Dysonand Co. .. .. «-| » 
100|East N Norfolk Ri silway_ ‘ J.C. Rees . N.C, 
101/Rathfarnham and Terenure 
Township .. 4 .Cruse and Clay .. ..  .. 8.0.C. 
102 Stourbridge ak. ets .|Dyson and Co. . er 
103| Warrington Corporation... ..|Grahames, W andl: w, and 
Currey . en os] 9b 
104 Queenstown Gas. Sherwood and Co. 1) | bd 
105| Didcot, Newbury, and South- 
| ampton Junction Railway .. William Bell.. .. ” 
106, Whitby Harbour and Port . Durnford and Co ve 
107|/Midland Railway (Additional 
Powers) .. .. .«/Sherwoodand Co, .. ../ 4) 
108 East London Railw: .. Sherwood and Co. .. ..! ,, 
109 Metropolitan Railway . Sherwood and Co. .. ..) ,, 


1l Cancer Hospital... .. Sherwood and Co. 
111 North British and Bothwell 

Railway Companies. . Sherwood and Co. 
112/Ballymena, Cushendall, and 

Redbay Railway - .. Sherwood and Co. 
113 North British Railway (Cale- 

donian, Dundee, Arbroath, 


&e.) . Sherwood and Co. 8.0.C 
114 North British Railw. ay y General 
Powers . - .« SherwoodandCo. .. .. ,, 
115 Ilkley Gas . «Sherwood and Co, .. ..! ,, 
116 West Kent Main Sew erage .Sherwood and Co. .. ..) ,, 
117 Wombell Local Board .. Sherwood and Co. ay 
118 Birkenhead Tramways ../Sherwood and Co, . Feb. 14. 
119 Liverpool Tramways 4 . (Sherwood and Co. -|N.C. 
120 Liverpool United Tramways! 
| and Omnibus Company eke ood and Co. 8.0. 
121 Rochester Corporation . Pead ay eg A a’ 
122 Accountants’ Institute .. .. $ “e: RE lS haat 
La ery Junction Water eee o3P ES oSe oP gy 





124 East Cornwall Mineral Railway/J. C. Rees 


125 Harrow and District Railway; J. C. Rees ..INo appear- 


i ance. 
126 Vestry of Saint Pancras.. ../DysonandCo. .. .. ..'S.0.C. 
127 Burnt Fen First District Re Se ae ee 
123 Cardiff Corporation .. .. -|Dyson CES. +o. oo estives 
129 Leicester Corporation |Dyson and Co. a as 
130 Newcastle - upon - Tyne andl 

Gateshead Gas «> «oe «fDysomamd Co. .. .. 0] » 
131, ‘Wisbech Jae .|Dyeonand Co. .. .. +] 4, 
132 Dublin Port and Docks Board jDysonand Co. .. .. .-| 5, 
133, e ~ eee aw and) 
° Dyson and Co. = 
134 ae continental Gas 
Associati Dysonand Co. .. .. » 
1 135 North oy “South Woolwich 
Subwa ‘ -\Dysonand Co. .. .. ..] 9 
136 Letterkenny Railway. .|Dy: son and Co. s fads deski te 
187/Furness Railway ..|Toogood and Ball 3. ” 
138 Sevenoaks, Maidstone, ” and 
Tunbridge Railway .. ..Toogoodand Ball .. ..' ,, 
139 Eastbourne Local Board . . Toogood and Ball oS 
140 Teign Valley Railway E xten- 
sion jehte aes and Ball 8.0.C 
141 Pinner Railwa ay .. . Toogood and Ball a 
l42)SligoGas_.. . Dyson and Co, - 
143 Brewood and Wolverhampton 
way (Abandoment) preename Ge, 2... ott 
I44 Glasgow, Wellington Street 
Un Presbyterian Church'W. A. Loch .. .. .. .. yy 
145 City vU nion Railw. ays (Outer 


. No appear- 
ance, 
. Wyatt, Hoskins, & Hooker 8.0.C, 
. Wyatt, Hoskins, & Hooker 
ws Martin and Leslie 
and 


and Inner CirclesCompletion) A Beveridge. . 


146 Brighton and Hove Gas .. 
147 Merionethshire Railway 
148 Chester Cemetery .. 

149/Swindon, Marlborough, 


Andover Railway .. . Martin and Leslie N.C 
150 Midland Counties and Shannon 

Junction Railway .. .. . John Sandes wa} me 
151)Treferig Valley Railway .. George Norton . $.0.C. 


152)/Church Fenton, Cawood, and 
| Wistow Railway . Simson and Wakeford 
153 Glasgow Bridges +» «. «Simson and Wakeford 
154 East and South Essex Railway Simson and Wakeford 
155) eo and a Gas ance. 
| ahd Water 4 . .. Simson and Wakeford .. 8.0.C. 
150 Waterford Improvement... - Holmes, Anton, and Greig 
157 Cork and Kinsale Junction, 
Cork and Bandon, West 
—_ and Den Valley Rail- 


.. No appear: 


” 


P. Burrowes Sharkey 
158 Liandisiiio Improvement Com- 
missioners... ° 
159 Exeter Corporation Gas .. 
160 Thurles pp Nenagh Direct 


. George Norton a 

George Norton .|Feb. 14. 
Railw . Muggeridge and Badham. .|8.0.C 

161 London ss South-W estern, 
and Lendon, Brighton, 
and South Coast Railway 
Companies (Steam Vessels) } 

162 Sharpness New Docks and 
Gloucester and on 
Navigation en . 

163 Neath and Brecon Railway 

164 Lansdowne Road, Rathmines, 


! Dyson and Co. 
; J. C. Rees 


. William Bell.. 
William Bell... 


and Rathgar Tramway. ao. § ee 2 
165 South Dublin Raiiway . William Bell.. ae ee 
166 Cornwall Minerals Railway :. Toogood and Ball .. .. - 
167 Glossop Gas... .. .. . George Norton ooh: ge 
168 Alliance and Dublin Con- 

sumers Gas . «. .«. George Norton N.C. 


169 Tring Poor's Land . Holmes, Anton, and Greig 8. 0.C 

170 Norwich Improvement .. Sharpe and Co. .. 

171 Daventry and Weedon Railway John Sandes. . No appear- 
ance, 

.,Tahourdins and Hargreaves 8.0.C. 

Simson and Wakefo 


172 Lancaster Gas .. ; 
173 Glasgow Corporation Water .. 
174 — eee Extension, 

.|Simson and Wakeford 


” 


” 
175 Glasgow ’ Corporation Tram- 
ways .. as .-|Simson and Wakeford’... Feb. 14. 
176 Portsmouth Water ob . Sherwood and Co. >. cade 
177 Nelson Local Board... .|Sherwood and Co. ‘ 
178 London and North-Western 
Railway (Additional Powers) 
179 London and North-Western 
} Railway (New Railways) ..|Sherwood and Co. 
London and North-Western 
Railway (Denbigh, Ruthin, 
and Corwen Railway Vesting) 
181|Weardale and Shildon District 
| Water... Durnford and Co. 
182 2| ‘Birmingham | ‘(Corporation ) 
es -. «|Sharpe and Co. i 
183 Pa Borough . 2 Simson and Wakeford 
184/\Greenock Railway Guaranteed 
| Company... . . Simson and Wakeford 
185 Forth Bridge Railway ....|/Simson and Wakeford .. 
186/St. Bartholomew's Hospital ..|Sherwood and Co, .. ..| 
187|Severn Bridge and Forest of | 
Dean Central Railway.. ..)/William Bell.. 
88)Rotherham Borough.. .. ..|3herwood and . 14. 
189 Lynton Railway. . Wilkins, Biyth a and Co. :|No appear- 
| ance. 


J Tahournins «& —~Spparengiee '8.0.C. 
..|C. Walkerand Co. . 

- Grahaxnes, Wardlaw, and 
urrey 


Sherwood and Co. 


180 
Sherwood and Co. 





190|Morecombe Gas . 
191|Mirfield Gas... 
192|Caledonian Railway .. 


” 








193} West London Tramways.. .. william Bell. .|No appear- 
194| Blackpool, Lytham, and South- ance, 
port Raiiway . .|William Bell.. .. .. al ” 
195/Bournemouth Direct Railway William Bell.. .. .. .-| 55 
196,Glasgow, Yoker, and Clyde- 
| bank Railway.. .. .. ..(William Robertson .. ../S.0.C. 
197,Girvan and Portpatrick Junc- | 
‘tion . + iat” < William Robertson .. ..| 4, 
198 ay ici "an 
| P Police. eee ee : a 
199 Bath Corporation -John M. Clabon .. .. «-| 9 
200 South Shields Extension and e 
| Improvement... .. .. ..\JohnM.Clabon.. .. ‘ ‘© appear- 
ance. 


















Branch Railway Communi- 
cation with Forcett Railw: ay 
(Branch) : 
202 Altrincham Gas .. ~, 
203 Knutsford Light and Water . 
204 Lancaster County Justices 
205 Great Southern and Western! 
Railway( Additional Powers). Sherwood and Co. 
206 Sidmouth Railway Sherwood and Co. 
207 Ran agate and Margate Tram-| 
w .|P. Burdett Cunningham .. Feb, 21, 
208 City of Glasgow Bank .| Wyatt, Hoskins, & Hooker's. 0.0, 
209 Cheltenham Tramways ..  ../Wyatt, Hoskins, & Hooker Feb, 14, 
210 Stratford-upon-Avon Corpora- 


. Durnford and Co... Feb. 20, 
. Milne, Riddle, and Mellor 8.0.C, 
| Milne, Riddle, and Mellor ,, 
Sherwood and Co... os 








tion and Local Board of 

DE a>. 94" s5 ches chreene GOOD 00 .'B.0.C, 
211 Saint Helens and _ District} 

Tramways RO ee ee ee 


. 4. H. Lewin.. 


212 West Lanes ushire Railw: Wy 
a he H. Lewin .. 


+] 9° 

213 Mumbles Railway «No appear. 
unce, 

‘|sherw vood and Co, -3.0.C, 

..| sherwood and Co. - No appeur- 

| ance, 

216 Plymouth and Stonehouse Gas|/Sherwood and Co. ./3.0.C, 

217 Crystal Palace District Gas . {Sherwood and Co, 

218 Dudbridge & Stroud Railwé ay|Holmes , Anton, and ‘Greig No appear. 

219 London, Brighton, and South ance. 


214 Liverpool Lighting .. 
215 National Electric Light ‘Cor- 
poration 









Coast and South - Eastern} 
Railway Companies ..|Dyson and Co. - 8.0.0, 
220Severn and Wye Railway )| 
and Canal and Severn! |Dysonand(Co, .. .. .. 
Bridge Railway Com- (|William Bell.. .. 6...” 
panies es ) 
221 Aldrington Water . ..\Newman, Stretton, and 
ON cakes ay hcl con 
222 Thames and Severn Canal ./Sherwood and Co. .. ..  ,, 
Dearne Valley Water . .. Sherwood and Co, ool pp 
4 Preston Tramways Extension'T. and V. Baines. . . Feb, 4. 
225 Rosstrevor and Kilkeel Tram-' 
ways .. ca vt Gee Wea... nc: sal ps 
226 Tipton Locs 4] Board . . R. W. Cooper Se wwecsele chs oe 
27 Worksop, South Muskhi am, and 
Newark Railway , .. Marriott and Jordan .. .. N.C, 
228 St. Alban’s City Extension |. Marriott and Jordan .. 8.0.C, 
9Dun Drainage .. . . Marriott and Jordan .. wi 
30 East Retford Water .. .. .. Marriott and Jordan és 
231 eons General Omnibus Com- 
pan yson and Co, rm 
232 Dublin and Antrim Junction 
Railway ‘ . Simson and Wakeford .|No appear- 
| ance 
238 West Donegal Railway . Baxters and Co. .. ..|Feb. 14 
234 Bromley Gas Wilkins, Blyth, and Co. ../8.0.C 


235 Birmingham Gas s (Differential | 
Charges Repeal) .. .. .. Wilkins, Blyth, and Co. ..| ,, 
236 Aberdeen District Tramw: ays Martin and Leslie 


237|Dover and Deal Railway.. | Martin and Leslie 


Ti. Meee. a6 as aut ™ 

238 London, Chatham, and Dover 
Railway Martin and Leslie .. ..) ,, 

239 Stafford and U ttoxeter ” Rail- 
way Martin and Leslic .. be 


240 Rathkeale and Newcastle Junc- 
tion Railway 

241 Athenry and Ennis “Junction 
and Midland Great Western 
Railways ée 


Martin and Leslie .. ..! ,, 


co) ee ee eee 





242 Colchester Wate William Bell... N.C, 
243 Cranbrook and Paddock Wood 
Railway +» «+ .. William Bell.. ./8.0.C, 
244 Halesowen Railway oat de William Bell.. * 
245 West London Suburban Tram- 
WG-6 te. ne nak ome William Bell. . . Ni ) appear- 
246 Brentford, Isleworth, and ance 
Twickenham Tramways ..H.J. West .. .. .. ..|Feb. 20. 
247 Corris Railway . . Walter Webb... ..(8.0.C. 
248 British Fisheries Society | 
j (Pulteney Harbour, &c ) W. A. Loch .. se 
249 Walton-on-the-Naze and Frin- 
ton Improvement (Marine 
Drive, &c.) William Bell.. . Feb. 14. 
250 Freiston Shore (Estuary of the 
Wash) Reclamation .. Best, Webb, and Co. . ./8.0.C., 
1 South-Eastern Railway . William R. Stevens ..|Feb, 14. 
2 Sligo Borough Water . P. Burrowes Sharkey .|Feb. 17. 


¥ 
t 
| 
| 
| 
| 






Of those Bills which have been postponed, the fact of com- 
pliance or otherwise with standing orders will be given in 
iuture impressions. 





Sr. HELEN’s WaATERWORKS.—It appearing from the Water En- 
gineer’s report that the present supply of water to this borough 
will only be sufficient until the end of the year 1880, if the increase 
of manufactories and population be the same as during the last 
year, and that even if the population increase only at the rate of 
34 per cent. per annum and the manufactories at the rate of 10 
per cent. per annum, it will suffice only until the middle of the 
year 1883, it was resolved to take immediate measures for obtain- 
ing a further water supply for the district, and the plans, sections, 
and estimate for the erection of a new pumping station and other 
works, prepared by Mr. Gaskin, the water engineer, were gone 
into, and it was resolved by the Council to make application to 
= Local Government Board for power to borrow the sum of 
27,000 for that purpose. 
ote Years’ Rarpway Accipents ‘ty France.—The Minister 
of Public Works has just published a tabular statement of the 
accidents which have occurred in France, during the ten years 
between 1868 and 1877, upon the lines of the six principal railway 
companies. These accidents number 799 altogether, and are 
classified as follows :— 
Names of Companies, 

Paris, Lyons, 


Year. Mediterra- Northern. Western, Eastern. Orleans. Southern. 
nean, 

1868 23 oe 9 oe 5 os 9 10 i) 
1869 30 we 9 10 15 5 4 
1870 32 ~ 7 ve 7 4s ll 17 3 
1871 62. «.. T.; -, a 13 20 1 
1872 31 can Se Sle: EE 5 10 3 
1873 ae Bs 4490 9 l4 ll 5 
1874 22 21 ll 6 Osi 13 
1875 20 15 13 8 9 3 
1876 25 19 14 6 9 3 
1877 ll 24 12 10 13. 6 
295 144 110 97 107 46 


The number of persons killed has been 218, while 2158 have been 
injured, the numbers for each year being :— 


Killed. Injured. 
1868 . eo” ss oe -. 14 
1809 oe 2 Gis 135 
1870 85 ete 381 
1871 155 — 678 
1872 oe ss 109 
1873 0 net 8 -. 140 
1874 1 ° rf 155 
1875 os 3 ee -. 182 
ee, ere Oe 6 + 181 
1877... 5 203 


It will be noticed that, with ‘the exception of the year 1870 and 
1871, when the traffic was entirely Nyon pee by the war with 
Germany, the average of killed has scarcely exceeded three per 
annum, and in 1873 there was not a single death from railway 
accidents. In 1875 the number of passengers carried exceed 

135,000,000, of whom only 3 were killed and 82 injured. The 
servants of the railway companies killed and injured are not 


included in the above return, which also excludes the few 
accidents which may have occurred upon the local lines, There 
have, however, been so few of these latter that they would 





scarcely affect the general average. 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 





*,* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, ca 
much unnecessary trouble and th lves and to 


the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification require is referred to, 


instead of giving the proper number of the Specification. The 
mistake has been made by I looking at THe Encinger Index and 


giving the numbers there found, which only refer to pages, in place 
of ll to those pages and finding the numbers of the Specifi- 
cation. 
Grants and Dates of Provisional Protection for Six Months. 
3899. Irons for Ironina Linen, 8. L. Burchall, Kilburn.—3rd October, 
1878. 


5189, Rarsina, &c., Frurps or Arr, A, P. Potel, Rood-lane, London.—18th 
December, 1878. 

5221. Canina for Seats of Cuarrs,} &c., W. E. Gedge, Wellington-street, 
Strand, London.—A communication from J. Lacroix aud E. Bardin, 
Paris.—20th December, 1878. 

52. Rock Tunyve.uino, H. N. Penrice, Hatfield.—4th January, 1879. 

117. Compositions for RenpertnG TextiLe Fasrics, &c., UNINFLAMMABLE, 
A. M. Clark, Chancery-lane, London.—A communication from A. J. 
Martin and E. Tessier, Paris.—l0th January, 1879. 

155. Compinep Paprer-Cutrer, &c., P. N. Justice, Southampton-build- 
ings, London.—A communication from N. 8. Bailey, New York, U.8.— 
14th January, 1879. 

181. Makinc Dousie and Sincie Action Spraoxa for Doors, W. Heatley, 
Peckham, 8.E.—15th January, 1879. 

243. Curomo-TypocraPHy, &c., on Metats, M. J. H. A. Le Frangois, 
Gerard-street, London.—2lst January, 1879. 

257. ee Bricks, &., 8. G. Thomas, Queen’s-road Villas, Batter- 
sea Park. 

a mn ror SHapine Evecrric Licuts, T. W. Grieve, Macklin-street, 

ndon. 

263. Bosprns, W. M. Manlove, Chesterfield. 

265, Warer-cLosets, &c., J. Shanks, Barrhead, N.B. 

267. Surps or Vessevs, E. J. Robertson, Ipswich, 

269. Separation of Meta.s, &c., F. M. Lyte, Scientific Club, Savile-row, 


don, 
271. Iron, W. T. Lewis, Neath, South Wales. 
278. Facttiratina the Wiraprawal of Dry Goops, H. Howse, Upper 
Clapton, and W. Thompson, De Beauvoir Town, London. 
275. Distituine Farry Bopres, A. V. Newton, Chancery-lane, London.— 
A communication from P. Nicolai, Paris. 
277. Execrrope, &c., 8. Cohné, Gracechurch-street, London. — 22nd 
January, 1879. 
281. Preservinc Foop, W. Morgan-Brown, Southampton-l g 
don.—A communication from L. Guerctte and Company, Brussels. 
283, Jewe.iery, &c., L. D. Bodin, Paris. 
285. aa and Prepartinc Macuinery, E. Fairbairn, Clifton, near 
eld. 
287. cae eeanene, T. Perry, New North-street, and A. J. Eli, Grafton- 
, London. 
289. Rotiinc and Po.isnine Leatuer, J. A. Brown, Exeter. 
293. LirHocraruic Printino, J. Butterfield, Holloway, and J."Harper and 
C. Scott, Clerkenwell, London.—23rd January, 1879. 
ee of Gecatinous Lupressions, E. Salvay, Rue Laffitte, 





ildi Lon- 





297. Prevent Sca.pine by Stream, W. J. Tabor, Portobello-road, Notting- 
hill, London. 
299. Propvcine Licut by Evectricity, H, J. Haddan, Strand, London.— 
A communication from E. Molera and J. Celrian, San Francisco, U.S. 
7“. eee Raits to Cuarrs, T. Walmsley and J. Thompson, Bolton- 
\e-Moors. 

303. Fasrentnes for Meetine Rats of Sasues, B. J. B. Mills, Southamp- 
— vA , London.—A communication from J. B. Morriss, Cincin- 
nati, U.S. 


305. Tramway Rats, A. E. Heathcote, Portmadoc. 

307. INSULATED Wixes, W. Moseley, Liverpool.—24th January, 1879. 

$11. Back Guipes for Banp Saws, C. D. Abel, Southampton-buildings, 
London.—A communication from C, Pfaff, Vienna. 

313. Give and Getative, B. Cannon, Lincoln. 

315. Recervinc Articutate, &c., Sounps, J. H. Johnson, Lincoln’s-inn- 
— London,—A communication from F. A. Gower and C. Roosevelt, 

a . 

317. Connectinc the Taxes of Knire Biapes to the Hanpies, A. W. 
Moore, Sunder! 

319. Srrercuine Trousers, B. A. Bateman, Cornhill, London.—A com- 
munication from H. Green, Montreal. 

$21. Arr-prums for VenTILATING Mixes, &c., W. Fourness and R. Four- 


ness, * 

323. Steam Presses, F. Wirth, Frankfort-on-the-Maine, Germany.—A 
cempreuntentions from J. Tittelbach, Meissen, Germany.—24th January, 

iv. 
325. EvecrricaL Licut Apparatus, E. L. Paraire, Mornington-crescent, 
ent’s Park, London. 
329. Removine Incrustation from Borer Tues, E, T. Whitelow, Man- 
chester.—A communication from H. Esser, Carlsruhe, Baden, Ger- 


many. 

331. Permanent Way for Rariways, T. J. Smith, Fleet-street, London.— 
A communication from R. W. Thompson, ey, India. 

335. Maxine Soap Boxes, &c., 8. 8S. Bosworth, Wakefield. —27th January, 


1879. 
339. ALKALIEs, W. Weldon, Burstow.—28th January, 1879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
367. Nurrine Screw Bo ts, 8. Pitt, Sutton.—A communication from 8. 
L. Worsley, Buffalo, U.S.—29th January, 1879. 
376. Preventive Evaporation of Ice, W. Stainton, Liverpool-street, 
London.—29th January, 1879. 4 
380. Stoves and Ranaes, W. E. Gedge, Wellington-street, Strand, London. 
—A communication from C,. B, Putman, , Francisco, U.S. — 30th 
January, 1879. 

442. Burton-HoLe ATTACHMENTs for Sewine Macuings, 8. Pitt, Sutton.— 
emma from 8. Rockwell, Baltimore, U.S.—4th February, 

vw 

446. Sewinc Macurves, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from C. H. Wilcox, New York.—4th February, 1879. 

453. Mov ps for Use in Castine Steet, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from G. Cowing, Cleveland, U.S.—4th Feb- 
ruary, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 

444. Putverisinc Orgs, A. M. Clark, Chancery-lane, London.—3rd Feb- 
ruary, 1876. 

- need KircHeners, J. W. Brown, Leamington.—12th February, 
876. 


688. Gun Waps, 8. B. Allport, Birmingham.—18th February, 1876. 

794. Rock-sorina, &c., H. N. Penrice, Hatfield.—25th February, 1876. 

479. Commie Woot, &e., M. Mirfield and J. Scott, Bradford.—5th’ Feb- 
ruary, 1876. 

482. Mpratiic ALLoys, P. M. Parsons, Melbourne House, Blackheath.— 
7th February, 1876. 

615. BREECH-LOADING SMALL-ARMs, W. M. Scott and M.-Scott, Birming- 
ham.—5ith February, 1876. 

a en Locks and Latcues, J. Walker, Birmingham.—23rd February, 


497. VALVE Apparatus for Steam Pumps, &c., C. Mason, Southampton- 
buildings, London.—8th February, 1876. 

531. MARBLED Papers, J. Huntington, Darwen, and W. Cadman, Leeds. 
—10th February, 1876. 

487. Morticinc Macutves, J. Phillips, Kennington, London.—7th Feb- 


ruary, 1876. 

519. Kitns for Dryinc Gray, &c., R. Free, Mistley, near Manningtree.— 
9th February, 1876. 

543. Fotpixe Paper, W. Conquest, Tudor-street, London.—10th February, 


tan -hiila? 


6. 
505. RecisTertno Fire ALARM, &c., W. R. Lake, South 
London.—8th February, 1876. 
= LEATHER-ROLLING MAcuINnERY, W. L. Jackson, Leeds.—1l0th February, 
6. 


s87. Stamrixa Minerats, &c., J. Patterson, Belfast.—12th February, 





651. BrEecu-Loapina Smat-arms, T. Woodward, Birmingham.—l7th 
February, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 

386. Louvres and Louvre Buinps, &c., R. Titley, Birmingham.—6th 
February, 1872. 

881. ane, W. W. Hulse and B. T, McKay, Manchester.—6th Feb- 
ruary, (a 

392. STONE-DRILLING, &e., APPARATUS, F. E. B. Beaumont, Westminster- 
chambers, Westminster, and C, J. Appleby, Emerson-gtreet, Southwark. 
—Tth February, 1872. 


. 





402, eee Macutyes, J. M. Napier, York-road, Lambeth.—6th Feb- 
ruary, 1872, 

413, Treatment of Natural Prerro.eums, J. Young, Kelly, N.B.—8th 
February, 1872. 

406, Weicuinc Macutnes, W. E. Newton, Chancery-lane, London,—7th 
Februery, 1872. 

418. Wire TRAMWAYS, C. Hodgson, Fulham.--9th February, 1872. 

445. a ai SmALL-arMs, H. Walker, Handsworth.—12th Feb- 
ruary, 2. 


Notices of Intention to Proceed with Patents. 


3805. Box or Caninet, D. Whyte, Glasgow.—27th September, 1878. 

3864. Drawina Orr Wine, Beer, &c., W. Shanks, Bow, London.—lst 
October, 1878. 

3881. Preventinc Down-pRAUGHT in Curmneys, A. Mill, Glasgow, and R. 
Scotland, Edinburgh. 

3895. TeLescopic Fire-Eescaprs, T. Vann, eg ong 

3901. Bicycte Sranps, A. H. Lee, Avenue Works, Cambridge.—3rd 
October, 1878, 

sent Drawine and Temrerninc Smaty Sree. Wire, D. Bateman, Low 


oor. 
3913. SreamMinG TextiLe Fasrics, W. Holt, Halifax. 


3915. ManuracTUKE of Gas, 8. Cutler, Milwall, “London.—4th October, 


+h + 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


1968. Fivrerinc Appagatus, H. E. Newton.—Dated 1sth May, 1878.—(A 
communication.) " 

Wooden plates are used as filtering mediums in place of the ordinary 
filtering cloth, and should the side of the plate in direct contact with the 
semi-fluid become choked, the plate may be turned so as to bring its 
other side in contact with the semi-fluid, thus cleaniug the plate by the 
filtering process itself. 

2093. InstRUMENTs YOR FINDING THE TRUE OR MacNetic MERIDIAN, 
J. Morton.— Dated 24th May, 1878. 8d. 

An azimuth circle is constructed with a horizontal circle or plate 
graduated on its upper face, und movable about a central axis supported 
in a gimbal to keep the plate level. At the centre, and capable of being 
moved independently about its vertical axis, is a support provided with 
an index and carrying a horizontal axis, which, by the support being 
turned, can be set at any angle to the meridian or north and south 
diameter of the horizontal plate, the index being attached to the support 
for the purpose of reading that axle on the horizontal circle or plate. 
Moving about the horizontal axis, and within its plane parallel to it, is a 

duated time circle, the diameter of which at right angles to its axis 





878. 
3924. ELecrricaL TeLecrarus, 8. F. Van Choate, 8 build 


ings, London, 

3925. Generation, &c., of ILLUMINATING HypRocaRBon Gases, W. Car- 
son, Egremont. 

3929. BREECH-LOADING SMALL-aRMS, J. Matthews, Birmingham. —5th 
October, 1878. 

3934. EMBROIDERING Macuines, E. T. Hughes, Chancery-lane, London.— 
A communication from N. Dominique. 

3937. Gas-Licut ExtincuisHers, W. R. Lake, § Pp 

mdon.—A communication from W. W. Gibbs.—7th October, 1878. 

3948. Brusues, R. H. Brandon, Southampton-buildings, London.—A 
communication from A. Dumas. 

3950. TorPEpors, C. A. McEvoy, Adam-street, London. 

3955. Compasses, &c., W. Kimberley, Bi m, 

3958. Preparina Ciay, J. Ryder, Openshaw, near Manchester. — 8th 
October, 1878. 

3999. Lockine, &c., RarLway CarRiaGE Doors, 8. A. Say, Southampton- 
buildings, London.—9th October, 1878. 

4012. Stanps for Decanters, G. Betjemann, G. W. Betjemann, and J. 
Betjemann, Pentonville-road, London. 
4015. Dyno, &c., Fisrous Susstances, W. A. Barlow, St. Paul’s-church- 
yard, London.—A communication from L. Bourau.—l0th October, 1878. 
4018. Cruet Frames, &c., B Daniels, Belsize Park, Hampstead, W. 
R. Hoperaft, Regent’s Park, and C. James, Fenchurch-street, London. 
4028. TREATMENT of Brewer’s Yeast, A. H. Hassall and O. Hehner, 
Holborn Viaduct, London. 

4029. ARrTiFIcIAL Fuet, W. A. Barlow, St. Paul’s-churchyard, London.— 
A communication from Dr. F. F. E. Muck. —11th October, 1878. 

4033. DismemBrators, C. Pieper, Belle-Alliance-strasse, Berlin.—A com- 
munication from A. N: and R. Kaemp. 

4045. Dies and Moutps, W. B. Ensor, West Bromwich. 

4061. Continvous Speep Recorper, A. A. Lebreton, Paris. —12th October, 


so 


+h +, haildi 








1878. 

4078. Banks for ANnimAL SHor Nats, G. C. Hopper, Southampton-build- 
ings, mdon.—A communication from T. H. Fuller.—l4th October, 
878, 


1878. 

4098. Canrrince Cases, 8. B. AJlport, ape. 

4099. CLeansinG Curmneys, 8S. Taylor, H. E. J. Taylor, and W. E. Tayler, 
Worcester.—l5th October, 1878. 

4107. LonG-kANGE Sicuts, G. M. Lowe, James-street, Lincoln.—A com- 
munication from Major A. L’E. H. Holmes.—16th October, 1878. 

4128. Roapways, &c., C. Bremerkamp, New Cross-road, Surrey. 

4135. PowER-DRIVEN Hammers, A. Davy, Sheffield.—17th October, 1878. 

4148. ALKALI, J. C. Stevenson, South Shields. 

4154. Fitirne, &., Sacks, &., A. Mitchell, Aberdeen N.B.—18th October, 
1878. 

4174. Tram Rats, J. H. Betteley, Fleet-street, London. 

4185. Brakes, W. Harvie, Nicol-square, London.—19th October, 1878. 

4250. Suips’ Bertus, W. Morgan-Brown, Southampton-buildings, Lon 
—A communication from H. Smith. 

4270. TREATMENT of Iron Siac, W. Pochin, Salford. 

4275. Inon and Steet, J. Gjers, Middlesbrough.—24th October, 1878. 

4349. Pumps, G. V. Fosbery, Cannon-street, London. 

4365. Frsisnine Naits. W. Morgan- Brown, Southampton - buildings, 
London.—A communication from J. F. Haskins.—29th October, 1878. 
4417. Stipe Vatves, T. Lumly, Edgbaston, and T. Kavanagh, Birming- 

ham.—lst November, 1878. i i 
4429. Heatinc, &c., Cuurcnues, C. J. Henderson, Coltbridge Hall, 
Murrayfield, N.B.—2nd November, 1878. 
pson, Victoria-chambers, Wigan. — 


4537. Baxine, &c., Gypsum, R. Th 
8th November, 1878. 

4768. Boxes, J. H. Johnson, Lincoln’s-inn-fields, London. —A communi- 
cation from W. H. Hall. 

4778. ORNAMENTAL Pite Fasrics, J. 8. Templeton, Glasgow.-—23rd Novem- 
ber, 1878. 

4918. Foc Horns, &c., 8. Pitt, Sutton.—A communication from E. R. 
Whitney and H. J. Beemer.—2nd December, 1878. 

4966. Preservinc the SHape of Trousers, E. C. Gooddy, Meltham.—4th 
December, 1878. 

5087. Preventine the Corrosion of Meratiic Surraces, J. B. Hannay, 
Glasgow. 

5988. Preventrine the Fou.ine of Suips’ Bottoms, J. B. Hannay, Glasgow. 
—12th December, 1878. 

5163. SHUTTLE Motions for Looms, A. V. Newton, Chancery-lane, London. 
—A communication from J. Burton.—16th December, 1878. 

5199. Ficrerinc Apparatus, F. H. Atkins and W. G. Atkins, Fleet- 
street, London. —18th December, 1878. 

5251. CHARCOAL Box-irons, J. Whiteh and J. Whiteh Tipton.— 
23rd December, 1878. 

67. Scuoo. Desks, J. Glendenning, Norwich.—4th January, 1879. 

84. DeLivertnc Woven Fasrics, J. Kerr, Church. 

89. Steam Encrnes, W. Hartley, Salford. 

90. ToorneD Wuec s, 8. Buckley and J. Taylor, Oldham.—9th January, 


1879. 

116. Stays and Corsets, R. A. Young and R. Neilson, Bristol.—l0th 
January, 1879. 

121. Haviine Vessets on Suiip Ways, &c., T. Summers and A. J. Day, 

uthampton. 

130. Drititixe Hoes in Merat Puates, J. Madocks, Dartmouth.—11th 
January, 1879. 

201. Pires for Smoxiyc, H. Mauthé, Euston-road, London. — 17th 
January, 1879. 

233. Topacco Pires, H. P. Fenby, Leeds.—20th February, 1879. 

269. Separation of Merats, &c., F. M. Lyte, Savile-row, London.—22ad 
January, 1879. 

301. Srreer Tramways, T. Walmsley and J. Thompson, Bolton-le-Moors. 
—24th January, 1879. 

813. Give and Gexatine, B. Cannon, Lincoln. 

315. TRANSMITTING ARTICULATE Sounps, J. H. Johnson, Lincoln’s-inn- 
fields, London,—A communication from F, A. Gower and C. Roosevelt. 
—25th January, 1879. 

$27. Barus, H. J. Haddan, Strand, London.—A communication from W. 
Wasson and C. N. Harris. 

337. Purniryinc Mipp.ines, W. J. Fender, Minneapolis, U.S. — 27th 


January, 1879. 

All persons ha an interest in o ing any one of such applications 
snout leave partic’ in writing oft their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


don. 
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being its meridian line; this circle by being moved about its axis, and 
by means of a graduated semicircle attached to its under side, may be 
set at any angle to the horizontal circle. At the centre of the time circle, 
and perpendicular to its ne, is an axis, movable about which is « 
telescope having a line of collimation made by cross hairs, and which 
may be adjusted at any angle to the plane of the time circle. Tho 
telescope of the Palimurus compass corrector is made so that it may have 
a line of collimation, which may be adjusted to the plane of the time 
circle at an angle equal to that which the observed body makes with the 
plane of the equator. 

214'7. Batinc anp Compressina Hay, Corton, &c., W. R. Lake.—Dated 

29th May, 1878.—(A communication.) 6d. 

The forage or other material is brought by a shaker having claws 
between revolving cones, which arrange it in the form of ribbons, which 
then penetrate into a revolving ring with claws, the latter rolling them 
in such a manner as to form a cylin ‘trical bale, which remains held ina 
frame, turning with it. A plate connected with the frame by progres- 
sively receding, whilst the material enters, ensures the bale having the 
form desired, and afterwards effects the compression of it by means of a 
screw placed in the axis of the apparatus. During compression the 
bands of the bale are passed along grooves cut for the purpose in the 
movable ring, and in the pressing plate, pins or spikes penetrating into 
the forage serve to retain the extremities of the bands in the form of « 
buckle. 

2157. Wixpwasszs, J. Waters.—Dated 29th May, 1878. 64, 

The lower ends of the de: nding rods of the rocking crosshead which 
actuates the barrel or whelp wheels are attached to cranks which drive 
pinions supported on the frame. The cranks are placed at right angles 
to each other, so that the pressure upon them of the depending rods from 
the manual levers rotates the cranks which drive’the pinions taking into 
wheels on the barrel or whelp wheel axle, by which the latter is rotated 
and the chain cable hauled upon. The manual levers are pivotted upon a 
centre pin arranged above them, and are independent of each other. 


2161. Fire-arms, A. T. de Mouncie.—Dated 30th May, 1878.—({ Void.) 2d. 

A slot is made in the main spring to receive a pin projecting from an 
arm, so as to cause the spring to act on the lifter. An extractor for 
revolvers consists of an taxle carrying a star or other form of extractor 
to pass through the cylinder, and bear against the breech of the arm 
when closed, providing the axle with a slide piece having a stud outside 
that part of the body of the arm in which the extracting rod is held, such 
part of the body being slotted to allow the slide to travel to and fro in 

ushing out the empty cartridge and returning the rod by the stud. The 
Speshadeing arrangement is made so as to form at the same time a lock- 
~ device and plate or partition, preventing escape of gas into the 
lock, r 


2192. Rotter BearinGs or BEARING SURFACES FOR AXLES, SHarts, &c. 
W. R. Lake.—Dated 31st May, 1878.—(A communication.) 6d. 

Short journalless friction rollers are supported in rings having separat e 
sockets to receive a circumferential series of such rollers, several of such 
series being placed parallel to each other, the rollers in each being 
arranged so that the axles of no two rollers are in line with each other 
longitudinally. Both the rings and the rollers are of hardened steel. 
2282. Mountinc GuNsS AND ARRANGEMENT OF APPARATUS IN CONNEC- 

TION THEREWITH, G. IV. Rendel.— Dated Tth June, 1878. 8d. 

The men to load and work the gun are protected by a parapet, and the 
gun is mounted on a pivotting platform, the pivot being placed so that 
when the gun is run out, it is immediately beneath the centre of gravity 
thereof. The gun is loaded by means of a mechanical rammer worked 
by a crank handle and placed parallel to and under cover of the parapet. 
It is inclined upwards and works in such a direction that when the gun 
has been suitably placed the head of the rammer is able to enter the 
muzzle and pass up the bore. 

2322. Warer, Steam, anp Ain Pipe CONNECTION BETWEEN LocoMoOTIVE 
oe AND TENDERS OR CARRIAGE, F. Holt.—Dated 11th June, 1878. 


A metal a is employed, one end being connected to the boiler of the 

engine andthe other passing through an ordinary packed gland fixed to 

the tender or carriage. 

required flexibility. 

2338. Manvuracture or STEEL AND REFINEMENT OF IRON, J. P. Downing. 
—Dated 12th June, 1878. 4d. 

For each ton of iron under operation is added from 1 to 3 per cent. of 
tap cinder, 1 to 3 per cent. of oxide of iron or other iron ore, 1 Ib. to 2 Ib. 
of black oxide of manganese, $lb. of sal ammoniac, and 1 ewt. of Siegel- 
esen. To these is added 1 cwt. of either sponge iron or scrap iron. 
2347. Apuestve Hooks anp Brackets, M. L. J. Lavater.—Dated 12th 

June, 1878. 6d. 

The rigid disc is abolished, and a fabric stretched across the back and 
held at the periphery of a shell is used in its place, and the outer face 
only of the fabric is coated with gum or other adhesive material. Cotton 
wool or other elastic material is placed behind the fabric to press it out- 
wards. To the front portion of the shell is secured a hook or socket, to 
receive a hook supporting bracket. 

2350. Manvuracrure or Gas, &c., C. D. Abel.—Dated 13th June, 1878.— 
(A communication.) 8d. 

Hydrogen gas is produced by the action of sulphuric acid on zine or 
iron, the gas being then carbonised by coming in contact with volatile 
hydrocarbon liquid, such as naphtha, benzine, and the like, and afterwurds 
conducted directly to the burner of the lamp. Orin place of hydrogen, 
binoxide of nitrogen is produced by the action of nitric acid on copper, 
and is then brought in contact with bisulphuret of carbon, giving a very 
brilliant flame when burnt. 

23770. Apparatus FoR HEATING LiourDs AND GENERATING Steam, J. T. 
Stammers.—Dated 14th June, 1878. 6d. 

The boiler has flue tubes passing through it, and which are traversed 
by other tubes communicating at their ends with the interior of the 
vessel for the circulation of water, Below the flue tubes is a drum, 
adjustable from the ends of the tubes and‘,in communication with the 
gas —e. Burners are provided for the several flue tubes, and are 
arranged as follows:—A cock communicating with the interior of the 
drum is surreunded by a tube with slot to admit air between itself and 
the cock. At the upper part of the tube is an enlargement in the form 
of a hollow inverted trustrum of acone. At the junction of its smaller 
diameter with the upper part of the tube surrounding the cock is a finely 
perforated diaphragm composed of wire gauze. The upper part of the 
enlargement has a cover, suitably guided and able to be moved up and 
down when acted upon by the pressure of the mixed gas and air, so as 
to allow the same to escape laterally between the cover and the rim of 
enlargement into the corresponding flue tube of the boiler. 

2374. Hancinc Winpow SasHes AnD Buinps, J. L. Clark and BE. J. Hill. 
—Dated 14th June, 1878. 6d. 

Fixed to the bottom edge of the sash isa series of round horizontal 
bars, and through which a cord suspended inside the box into which the 
sash descends is laced in and out, the cord being fixed at the top and 
attached at the bottom to a spring, whereby its tension is so adjusted as 
to cause the sash to hang in any position in which it is placed by virtue 
of the friction of the cord or band on the bars. 

2376. METHOD OF AND APPARATUS FOR THE COMPLETE PURIFICATION OF 
Coat Gas BY CONCENTRATED Liquip Ammonia, &c., J. Hammond.— 
Dated 14th June, 1878. td. 

The liquid ammonia, impregnated with impurities from the crude gas, 
is received in an underground tank, in which a continuous circulation is 
maintained by pumps in connection with high tanks, arranged to retain 
the liquor of the greatest specific gravity for the manufacture of sulphate 
of ammonia, or for concentration and distillation of strong liquid 
ammonia. The overflow from the high tanks, after passing through a 
series of pipes immersed in cold water, returns to pumping tanks, and is 
forced through a series of cast iron towers to purify it from carbonic acid 
and sulphuretted hydrogen before being brought into close contact with 
the gas. ese towers are constructed so as to form distinct chambers 
for the cold liquor entering them, and the purified liquor passing to 
the purifying vessels. Distinct chambers are formed to heat by steam 
the liquor passing through tubes in the chamber, and for the gases 

ing from the heated liquor. A vacuum is produced in the gas 


The pipe must be long enough to ensure the 





{ escaping \ : : 
chamber by a pump, and the chamber is filled toa proper height with 
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pebbles or pumice-stone, and the heated gas liquor made to splash over it 
; and in descen: through it is met bya aoe of peiiot gas to remove 
the gases from e liquor. ae ae en ween ep pele soe 
containing milk of —_ and st —_ or for the removal of carbonic 
acid, and through vessels ng ~ ap aa acid to recover any small 
amount of ammonia. 

2396. TeterHones AND APPARATUS EMPLOYED IN ELEcTRIC CIRCUITS, 

7. A. Bdison.—Dated 15th ~ 1878. 10d. 

The sound waves act te which a carbon pe yee: —-~ in 
the electric circuit is eummncted. The circuits are to bring into 
action one or more and secondary currents, and an induction 
coil, and switches and a call, so that can be sent and messages 
transmitted in opposite directions over one line. The receiving instru- 
ment has an electro-magnet, and an armature formed of an iron plate, 
and a h cted or lied so as to strike thereon and form a 
= Two or more vibrating instruments, connected in the same circuit 

d by electro are thrown out of the circuit by a 
oman and act x give sign: als in two distant instruments provided with 
diaphragms. 








2400. Prrometer, F. A. J. Baptiste.—Dated 17th June, 1878. 6d. 

A vessel of porcelain is placed in the chamber in which the heat is to 
be measured, and water or other liquid is caused to flow into the lower 
ome of this vessel, and out at its upper part. In the pipes leading to and 

rom the vessel, thermometers are placed side by side, so that the tem- 
peratures of the supply and discharge can be easily com e ele- 
vation of —— which the liquid undergoes in pass‘ rough the 
vessel, multiplied by a constant number, depending on the nature mut the 
liquid’ and the quantity passed through the vessel in a given time, will 
then give the actual excess of the temperature of the chamber above that 
of the liquid supply. 
2415. Manvracrvre or Woven ey G. H. Tattersfield.—Dated 18th 

June, 1878.—{ Not proceeded with 

Two backs are woven to the abies ty by employing a gear consisting of 
sixteen shafts, exclusive of those for lists ; the shafts have a round 
of twelve, sixteen, and twenty-four picks when eave at the top, and are 
woven in one hundred sets. To weave more than two backs would 
require more than sixteen shafts. 

2423. Guns anv Cartrincss, A. Noble.—Dated 18th June, 1878. 6d. 
The powder chamber of the gun is made larger than the rest of the 
eon and the cartridge is made so that it can be expanded after it has 
in the chamber. The cartridge is formed with a longitudinal 
fold = slot with overlapping edges, the sides of the fold being retained 
so as to allow the cartridge to enter the gun. by means of a thread or 
skewer, which is afterwards removed, and the cartridge expanded by 
pressure of the rammer. 
2429. "ee Temp_es FoR Looms, J. Hardaker.—Dated 18th June, 
1878. 6 
Mounted in bearings on the breast rail is a rod, on which is 





tea 


dy h 


, are well filled 





or boxes, and also the busti hamber or 
with han, 


ging circulating tubes. 
2492. te H. J. Lawson. —Dated 22nd June, 1878.—(Not pro- 


ceeded with 
The steering Pie 21 is behind and two larger wheels in front, a back- 
ever for foot propulsion being 


bone connecting them, the fulcrum for the 
in front of the rider. Two seats are employed, with an extra set of levers 
fora i to use. 


2006. Lecarnes, W. Reid. —Dated 22nd June, 1878.—( Not proceeded with.) 


This relates to the fastenings. A suitably-shaped hole opens into a 
slot at each extremity of the overlapping metallic strip, which is secured 
at one edge of the | ing, and the other metallic strip is divided at or 
about the centre of its » and half is jointed to cranks branch- 

from a central a in opposite directions, this stud being formed 
— a button which passes through a slot formed in the outer metallic 
strip. 
2494. Dovsiine anp Twistinc Yar», P. Smith, jun., and &. Ambler.— 
Dated 22nd June, 1878. 6d. 

The bobbins are put on to the pegs of the creel and the ends 
through the guides in the ordinary manner; these guides are, whilst 
running, in such position as to allow the yarn to forward to the 
spindle, but in the event of a thread breakiny or running off any of the 
bobbins the guide or guides wiil fall and come in contact with a bar 
having the motion of the segment of a circle ; this bar lifts up a lever 
with one or more jaws ; such jaws come in contact with other jaws, thus 
gripping the yarn, and "effectually preventing the other thread or threads 
of yarn from passing forward to the spindle, thus forming a trap behind 
the front rollers. 

2495. Towne Patus anp Banks or CaNa.s, J. Cross.—Dated 22nd June, 
1878.- (Not proceeded with.) 2d. 

Tanks about 10ft. in length, 2ft. deep, and the width of the towing path 
are placed above the level of the water on the bank of the canal, with 
their open sides next to and parallel with the water. 

2496. Apparatus FoR CONDENSING STEAM AND Propucinac Motive 
Power, K. Wortley.—Dated 22nd June, 1878. (Not proceeded with.) 2d. 

The water from a lodge is conveyed by pipes into a well about 20ft. 
below the level of the lodge, into which is inserted the lower end of a 
pipe 32ft. high, the upper end of which pipe is a cistern ; this 
cistern is in communication above and below by pipes on valves with a 
second cistern, in which is a float. The lid of the second cistern is in 
communication with the cylinder of a steam engine. The lower end of 
the second cistern is in communication through a valve with the hot well 
and the lodge. 

2502. Anneatine IRoN aNp STEEL, D. Bevan and C. Malliphant.—Dated 
24th June, 1878.—( Not proceeded with.) 2d. 

The pot containing the iron is gradually heated to a certain degree in 





upright lever held in position by a opring, applied so as to admit of a 
ad. movement, the upright having to admit levers for this 
In the santero at the Sethe a the ne lever is a stationary 
piece, in, sound in position by a set screw and having a projection to slide 
the rod for different widths of material. At the top of the u t 
lever is a hcrizontal lever provided with a slide to admit the tem bar, 
on which is mounted the temple. A loose collar to suit the temple bar is 
provided to set the temple position, and held there by means of a 
spring fixed to the slide, with its vibrating end in contact with the collar 
to hold the temple in position, and enable it to recede when the shuttle 
or other obstruction intervenes between it and the slay whilst weaving. 


2437. Frxixe Ruppers, L. Thomas.—Dated 19th June, 1878.—(Not pro- 
ceeded with.) 2d. 

Instead of operating the movement of the rudder by means of a vertical 
shaft, or one at right les to the keel, the rudder is arranged so that it 
may be operated aft 7 obliquely or at an angle to the keel, 
the angular direction of the being such that it inclines forward. 


nee. Cuick anp Spaine Work, L. A. Grosclaude.—Dated 19th June, 1878. 


ms consists in the construction of spring pawls for ratchets, with an 
inner spring instead of the usual outer , such inner spring being 
le to bear with its free end against the teeth of the ratchet, so as to 
hold the pawl in such a position that it rides clear of the teeth in one 
direction, but is caused to engage with the teeth when the pawl or the 
ratchet moves in the contrary direction. 
saey. Mattie, F. Wirth.—Dated 19th June, 1878.—{A communication.) 


ms comprises a cylinder of about 6 metres long and 2 metres wide, 
anc which is vided with a perforated false bottom, and fitted with 
rakes passing P sect the centre from end toend. The ‘whole is turned 
round mechanically. Below the false bottom is situated an exhaust fan, 
which draws the air down through the apparatus. 

2449. “¥O FACTURE OF Sopa, H. Unger.—Dated 19th June, 1878.—(Com- 
lete. _ 

This consists in dividing the process relating to the absorption of car- 
bonic acid into two partial processes. In the first part the ammoniacal 
solution of salt is exposed in thin but extensive films, and in form of fine 
spray, to contact with the gases [obtained from kilns or by combustion, 
these gases simply passing without pressure over the surface of the liquid. 


By these means one equivalent of carbonic acid is ca to be a up 
by the liquid. In the second part of the aod gene the ore 
produced is sieiled s substan- 


by calcination of the bicarbonate of 

tially as hitherto. 

2455. Seraratinc CREAM FROM MILK IN A CENTRIFUGAL CREAMING 
Macuins, £. P. Alexander.— Dated 20th June, 1878.—{.A communication.) 
6d. 


The = nye “4 effected by forcing the layer of cream which floats on 

the surface of th upwards and over an annular curved lip on the 

so as to an it to flow into a separate receiver by the upward 

rising ‘(effected by centrifugal force) from below along the sides or walls 

of the cen drum, of a liquid of greater specific gravity than 
cream, such, for example, as skim or blue milk, or milk and water. 
2460. Wixvow Biinp, C. Haarburger.—Dated 20th June, 1878. 6d. 

This consists in g strips or lengths of wood, cane, or other 
material diagonally across one mahen, to form a sort of lattice-work, 
and in passing pins ——_- the = where they cross each other, but 
in a loose manner, that each pin forms a joint, upon which the strips 
may move. 


2461. Apparatus For Measurinc Liquips, J. R. Johnson.—Dated 20th 
6d, 


June, 1878. 
This consists for the most of an intermediate vessel, into which 
the fluid from the barrel or store vat by means of a two-way cock, 


which, when in one position, ails the liquid into the measuring vessel. 


and in the other ition cuts off the sul and enablh es the liquid to be 
drawn off thi amount of such liquid admitted within the 
vessel is ited by means of anak which rises at the determined 


regula’ 
point and cuts off the escape of air within the vessel, and thus arrests 
the further ingress of the liquid from the store vat. When the vessel 
becomes full it is drawn off by a separate cock, or by a second way in the 
barrel of the same cock, into the vessel of the purchaser at once. 
2462. Apparatus ror SecuRING THE Enps oF WIRE AND OTHER Ropes, 
G. Dixon.—Dated 0th June, 1878. 6d. 

This consisis in constructing shackles oon longitudinal grooves fitted 
to receive transversely ribbed keys or wedges. 

2464. Apparatcus ror WASHING AND PREPARING Frprous MATERIALS FOR 
THE MANUFACTURE OF Paper PUvLpP, 8. Pitt.—Dated 20th June, 1878.— 
(4 communication.) 6d. 

The materials to be washed are packed into the interior of trucks or 
cages of wire gauze or cloth. At the upper part of the trucks are cn 
to run on rails, carried by —— — the interior of the upper 
of the boiler. The trucks when filled are run into the boiler thr nak ey 
one of its ends, from which a cover is bed geen J removed. Below t 
boiler is set another tubular boiler, and the boilers are connected one 
with the other by a number of pipes. The two boilers are both heated 
from the same furnace. Above the w boiler is a tank for containing 
a alkaline solution with which the fibrous materials are to be 

on. 
2476. Apraratus ror CuTTinc Strips oF CARDBOARD FOR RaILway 
Tickets, &c., W. W. dela Rue.— Dated 21st June, 1878. 5 

This consists in the continuation with the lower knives of a curved 
collecting ne forming a e tween the 
ae serving to guide the cut cards or tickets and convey them in 

order on to the receiving table. 


a MACHINERY For Sewinc Stkaw Praits, &c., E. Wiseman.—Dated 
22nd June, 1878. 3 
This relates, First, to the application of an eye pointed needle and a 
hooked instrument working together to form a particular kind of stitch. 
Secondly, to the combination with the above of a looper or | for 
placing the needle thread in such a position as to be caught by the hooked 
instrument when withdrawing from the material. 
oe. = Serge, Bs. 9 A aes nee Sot Fat, ~hon 
Applied to the heel end of an ordinary cork sole or 
shaped thickening or heel, the deepest end being at the Sedebarrm oF 
the sole, and gradually tapering away as it comes towards the waste or 
instep. 
2491. Sream Borers, J. Smith.—Dated 22nd June, 1873. 
Instead of employing only one fire-box from which the heated products 
1 combustion ascend directly to the flue, one or more combustion 
bers are constructed above it, connected by one, two, or more large 
tubes for the passage of the heated p of The fire-box 











before being removed to the principal chamber, which 
is heated by two or more furnaces at the sides instead of one at the end, 
and in which the iron is subjected to the greater heat required to com- 
plete the process. 


2503. Apparatus FoR PREVENTING THE ENTRANCE OF WATER INTO AND 
FoR VENTILATING Boats oR VeEssELs, Sir J. L. Foulis, Bart.—Dated 
24th June, 1878. 6d. 

This consists of flaps or valves so arranged relatively with ventilatiug 
openings as to leave the openings uncovered when there is no pressure 
of water upon the exterior of the flaps or valves, but which close over 
the openings when b | waves breaking over the vessel or otherwise 
pressure or impact of water occurs upon the exterior of the flaps or 

ves, 

2505. Grease Recutators ror Macutnery, C. M. Leroy.—Dated 24th 
June, 1878. 6d. 

This consists in the addition to and combination with the usual 
lubricator or box of a supplemen grease cup, terminating in a 
tube, the conductor of the grease to the axle or revol ng shaft ; the end 
of this tube is soldered to a slide tube, to which is attached three or 
more small tubes soldered together and passing a in the first- 


2529. Enpiess Parer Vessecs or Recepracies, &., J. A. Crane.— 
Dated 25th June, 1878.- (A communication. 

A basket, tub, or other vessel is furmed by taking an endless 

sheet of paper in a moist state and bending it over a form so as to make 


a border at the upper to constitute the rim of the basket, and also 
sha the sheet so as to form the bottom to the basket, which when 
finished and dried has no perceptible joint or seam. 
2530. Carriages, J. A. DieBought and T. L, Smith.—Dated 25th June, 
1878.—( Not F smye p with.) 
The side windows of side light oe are e pillars of the 
front of the head, so as to admit of their me we any thrown 


back when required to open the head, which operation is effected by a 
parallel motion, assisted by automatic springs. 


2535. Carpina enon, W. Riley.—Dated 2th June, 1878.—{Not pro- 
ceeded with.) 2 

Vibrating pore Mg are arranged one near each end of the doffer, so as 
to operate upon the edges of the fleece immediately before its removal 
from the doffer by the doffing comb, and remove the “ fly,” loose cotton, 
or nep which adhere to its 
2536. Apparatus ror Corvixo Lareune, & &e., A, A. Tremeschin.— Dated 

25th June, 1878.—( Not proceeded with.) 

The letter is written on a sheet of par a» placed over a very fine wire 
gauze, beneath which is stretched in a frame a sheet of tissue paper upon 
which the letter written is reproduced by a series of small perfora- 
tions made by the wire gauze. 
ae NT H. F. Wittmann.—Dated 2th June, 

wih. ee, 

The glass having been fashioned by the glass blower by any known 
means, the article 8 dipped in liquid, ood water, by which means 
a “‘craquelé ” effect is produced, the glass when withdrawn from the 
water having the appearance of being covered with cracks, while it still 
retains its integrity. 

2546. OnnaMenTaL Metatuic Tupes, J. Athins.—Dated 25th June, 1878. 
—(Not proceeded with.) 2d. 

The tubes are made up of an external perforated tube and an internal 
tube, which are subjected to the drawing process, in order to secure 
them together. 

2548. Tires, J. Kitson, jun.—Dated 25th Jams, 1878. 4d. 

A ball of suitable size for a tire is produced in a 
nace, and then hammered to remove the slag, 
able shape for rolling. A hole is then 
bloom, atter which it for a few minutes in a heating furnace to 
bring ‘it to the proper heat for working, when it is hammered to the 
section required for the rolling mill. The most suitable form is that ofa 
thick ane which is placed on the mandril of a rolling machine, and rolled 
down to the proper size and thickness. 

2550. Device ror Removina Foop AND SECRETIONS FROM BETWEEN THE 
Teern, .F iy 3a. Dated 25th June, 1878.—(A communication.)—( Not pro- 

A curved | rod carries a spool of floss silk, which is distended thereon, 
and the rod is furnished with a handle, by’ which the silk thread can be 
drawn between the — for removing any food or secretions which may 
have become lodged therein. 

2552. Paints or Compositions FOR PREVENTING THE FouLiNG oF SH1Ps’ 
Bortoms, IW. Clark.— Beted 25th June, 1878.—(A communication.) 4d. 
li ana. int ral sulphoes ‘ide of Naural pouden, or or poison. 
iq logrammes 0 anide m - 
ous solid, and 15 kilogram ae of edouting matters, ochres, or metallic 
oxides. The thlerietaed ‘oil is Bonner by incorporating chlorine, 
a, or iodine, in oils, essences, and resins, and generally all hydro- 
carbons. 
2553. Urivisine rae Heat or Posnemms, W. Morgan-Brown.—Dated 26th 


1878.—(Not proceeded 





June, 1878.—(A rane age Ms 
Mechanical power is lied to draw the volatile products of combus- 
tion from the furnace furnace and therewith con- 





nected, the atmosphere passing by operation of the laws of nature to 
supply’ the place of } as which has been abstracted from the — the 





to it, and so more or less 
S007. oo FOR PRESERVING cond H. Love.—Dated 24th June, 
78 - 

The pele is placed in a circular casing and hermetically closed. This 
casing is contained in an outer one, the annular space between the two 
being filled in with fossil earth, chalk, sawdust, or other suitable non- 
, and then hermetically closed by a metal cover. 
2510. Screw oR Opuigue- BLADED Prope.iers, A. Blair.—Dated 24th 

June, 1878.—( Not proceeded with.) 2d. 

The blades are bolted to arms cast on the a and are of an wee | 
form and attached to the middle at right angl to its arm, thefradial ae 
at the line of attachment being either at right les or slightly inclined 
to tue shaft, whilst the longitudinal centre wey each blade is inclined 
to a plane at right angles to the shaft. 

2513. Avromatic Gas Cuecks FoR PRosEcTILES, :. J. Smith.—Dated 24th 
June, 1878.—(A communication.)—(Complete.) 6d. 
consists of cup-shaped gas checks in combination with a pro: —_ 
having a truncated and serrated base for automatic attachment 
by the discharge. 
2515. Furnaces ror Heatine Air For Drvino, W. F. Nast.—Dated 24th 
June, 1878.—(Not proceeded with.) 2d. 

Four fire-grates are arran, in the lower part of a brick structure, and 
above these a space is provided within the walls, which space is divided 
by vertical partitions into four compartments. A flue from each of the 

opens into one of the compartments. By a series of fioors the 
compartments are divided into successive storeys, and each of these 
— stops short at some distance from each end of the chamber alter- 
mers so as to give a passage upwards for the products of combustion, 

*hi are made to flow from the fires in a zigzag direction along the suc- 
cessive storeys of flues to a chimney at the top. 

2516. Coxvertinc Srent Line or Gasworks into Caustic Live, JV. 
Mead.— Dated 24th June, 1878.—(A communication.) 4d. 

The spent lime is Vi oar into bricks and placed in a kiln, where it is 

d toi ficient to drive off the moisture, ammonia, 

— wae acid, and ie which the lime has absorbed in purifying the 


mentioned tube ; this slide is regulated by ued a small shaft att 
lengthening the tu 








2617. MANUFACTURE OF ExpLosive Compounps, F. Wirth.—Dated 24th 
June, 1878.—(A communication.) . 
This consists in reducing the explosive property of the com unde, 
ome of ,Preparations of a by adding to — 
, or having affinity for camphor. 
mew MANUFACTURE OF PYROXYLINE AND OTHER 9 ee F. 
Wirth.—Dated 24th June, 1878. 8.—{A communication.) 4 

This consists in the itro 

Nal which, p 
fine powder. 
2523. Macuinery ror Printine, F. G. Myers.—Dated 24th June, 1878.— 

(Not proceeded with.) 2d. 

Tothe two sides of the frame are attached a series of rollers or wheels 
on which the edges of the type bed travel, thus supporting the table. 
The centre frame — one or more wheels directly rs and parallel 
with the cylind apart, the size of the 
machine, to take the strain exerted on the table or ong bed by the im- 
pression of the paper, between which wheels and top cylinder the table 








ty the use of 
to the nitrification, has been converted into a 











passes. 
2525. Gas Motor Enorxes, M. P. W. Boulton.— Dated 25th June, 1878.— 
(Not proceeded with.) 2d. 

bstracted — the ingen is used to generate steam to 
ibustible charge is contained in 

two cylinders and coma to enter a le in the main cylinder of 

the engine, where they are cshesd and undergo combustion. As the 

charges are expelled from the cylinders, fluid from the 

behind the piston. e fluid works in two c cylinders; in the 

working stroke the nia to the smaller nan expanding therein, and 

by the difference of the areas the form their work. A 


receptacle enters 


refrigerator and governed by Subeur are provided, so that the 
fluid can pane from one me’ eylinder to the other, cither ‘through the 
refrigerator or throug! her passage. 


2526. Gas rt ‘OR wept T. N. Kirkham and 8. Chandler.— 
Dated 25th June, 1878.—(Not proceeded with.) Wd. 
This consists in i aaecte layers or tecger in scrubbers or washers of non- 
porous materials, preferably of or of substances coated with a 
vitreous matter, and of a spheroidal, aden, or oval shape. 


2527. —— C. H. Siemens.—Dated 25th vs une, 1878.—(A communi- 
cation 

This consists, First, in ommivestien. telephones with a casing or cover 
enclosing the iron diaphragm and having a hole —— for the 
transmission of pulsations when speaking and for Rady io ry of a 
sounding instrument for , side passages being f formed in a 
said cover for the escape of yt with 
telephone of a sounding instrument arranged ‘to fit into the hole of the 
cover thereof, so that by sounding such instrument rege py nasty Bsa 
tions are parted to e diap! ly, the use of a loose 





Third] mer 
or ball carried the connie instrument, and arranged so that 
when this is fi to the telephone the hammer will rest upon the 
diaphragm. 


2528. Macuinery ror Rone Sst pro C. A. No a aa 25th 


June, 1878.—(A communication. 
The molten glass is run t! of revelving rollers instead 
t as hitherto. 


hrough a 
of on to a table, and then running a \haory roller over 





drawn through om, pipes, or AY vy 4 
with other a pipes, or passages, througn w! : 
are drawn, the said flues, aged or passages 


made of b So of metal or or oter good conducting material, and so a bee 
and shaped as to give large conducting surfaces as compared with the 
cubic capacity of the flues. 
2556, Apparatus ror Gevatinisinc Bone, &c., F. B. Houghton.—Dated 
26th June, 1878.—( Not proceeded with.) 2d. 

Steam, at a pressure of 100 Ib. to 200 Ib. per square inch, is introduced 
into the di ester, in which the bones are contained and covered with 
water, the ester ig caused to revolve in any convenient manner. 


2557. Apraratus ror Breakinc oR Sorrentino a Jom, J. MeGlashan.— 
Dated 26th June, 1878.—( Not proceeded with.) 2d. 

The apparatus consists of sev pairs of coarse pitched fluted rollers, 
through which the jute is passed, these rollers being — by heavy 
weights, so as to produce a pressure sufficient to make the caked-together 
fibres separate freely. 

2559. Coiine Me: at Hoop, H. 8. Adshead.—Dated 26th June, 1878.—{ Not 
proceeded with.) 2d. 

A disc of the diameter of the inside of the desired coil, and fully of . 
thickness of the breadth of the hoop to be coiled, has several notches i 
its circumference, into one of which the end of the first hoop to be colled 
is inserted, and after afew turns of the disc as many h are fed in 
successively at intervals as will bring the coil up to the outside diameter 
required. 

2560. Apparatus ror Pastino Cor Bottoms, H. Clayton.—Dated 26th 
June, 1878.—(Not proceeded with.) 2. 

A paste box is applied ed to the back of the brush, and consists fe a trough 
and a reservoir for the paste, which communicates ng 
with the a, so as to supply the paste to the brush. A shew te plate 
worked from the exterior ws the passage of the paste from the reser- 
voir to the trough. 

2562. Dress Houpers axp Stockine Susrenvers, W. C. ae 
Dated 26th June, ini 

The holder is of a 

passed through wh 





form, and upon part of the dress being 
wate th therein, the dress will be preven held in 
t at the apex, the holder being suspended by a cord 


.—Dated 26th June, 1878. 2d. 
ed with any fatty substance 


2564. Lupricatixe + IEE A. Fors 
A small ion of oxide of silver is 
an for lu tion. 


2566. Cicarettes, &c., J. Cowman.—Dated 26th June, 1878.—(4A communi+ 
cation.)—(Not p with.) 2d. 

The tobacco is delivered by a plunger on to an apron which compresses 

it, and the leaf is then fed between rollers, through which the apron 


passes. 
2574. Prerarine anp Treatine Inpico, W. Marriott.—Datel 26th June, 
pare dyay: BN lution of bisulphite of 
A current of e' a solution o 
soda, or bisulphite of peak until one or other of the solutions will 
reduce or react on indigo in presence of an alkali or alkaline earth. 


2579. MacHINERY FOR THE MANUFACTURE OF TRAM AND OTHER NAILS, 
J. Yates and EB. Jagger.—Dated 27th June, 1878.—{Not proceeded with.) 
2d. 


Rolls having an intermittent rotary motien — the nail blanks by 
cutting off the nail blanks from the rod, strip, ite, and also retain 
the blank until it is seized by a pair or set of yt , combined with 
the rolls, hold the blank until it is headed by a heading tool. 


2681. Burraco Hive Laces, 8. Yarwood.—Dated 27th June, 1878. 2d. 
Buffalo hide or other horny hide red in the usual manner is, 
after being cut into laces, s for ———_ a mixture of glycerine 
and water (in about equal parts), after which they are hung up to ary, 
Sea ready for use. Laces thus are at all times qui 
exible. 
2582. ta ape Macuines, E. Dickinson.—Dated 27th June, 1878.—(Not 
proceeded with.) 4d. 
This consists principally of a box or tub to contain the hot water, 
&c., and a combination of corrugated rollers of peculiar construction. 


aoe. MACHINERY FOR THE Manovacaven or Lae pert Tites, &c, F. H. 
Stubbs.— Dated 27th a 1878.—(No' 2d, 

On suitable framework is provided a "eae pdb “to suit the shape 
of the article to be manufactured. This mould is fitted, by erence, 
in a horizontal direction, so as to slide freely, anda motion, 
when required, is imparted thereto iby a zo excentric, or bead 
equivalents. On the same f k is a 

r; this alxo is fitted on a slide rod and is capable of adjastanent. 
The clay or other material is fed on to the table in bar form and directly 
in front of the presser or rammer. To the mould is attached a cutter i 
cutting the bar to length. 


2586. Dress ee Ree J. H. Cofield.—Dated 27th June, 1878.—(Not 
with, 5 
This relates to dress suspenders consisting essentially of two curved chef 





bow-sha plates, the concave sides of the two —e presen’ 
ea ce ae ‘ing the ion of the dress _ 
the w — of the plates jointed ether by a . The 
longer than the back , and the end of the frent 
owas ouuheh nee so as to form a trough, the part of the dress to be held 
ing in said trough end and gripped by the c'! of the 
back plate upon the front plate between the trough of the front plate and 


pla' 
the free bottom of the back plate. 








~~ _— a 
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Compounp ror Emery Guazers, G. Dittmar.—Dated 27th June, 
1878.—(A communication.)—(Not proceeded with.) 2d. 

The compound consists of emery powder mixed with powdered glass 
to which clay and water are added, so as,to form a plastic mass, which is 
pressed into moulds of the required form. When dry they are heated so 
as to melt the glass, whereby all the emery particles are firmly united. 
2589. Propucine Desians upon SHEETS oF Tin PLATE, &e., J. A. and A. 

Lloyd.- -Dated 27th June, 1878. 4d. 

The plate to be ornamented is coated with varnish, and a pattern plate 
having the design in one colour cut out, is applied to the surface, and 
the required colour applied to the sticky varnish on the surface exposed 
through the pattern plate, The other colours are then applied in the 
same , the colour being "sed in the form of a dry powder. The plate 
is then and varnished. 

2501. Givina Intpescent CoLourine To Frowers, FeaTuers, Faprics, 
&c., J. Imray.—Dated 28th June, 1878.—(A communication.)—-(Not pro- 
c0eeded wi 


th.) 2d. 

The article is A all with a solution of fuchsine in spirit varnish and 
then acted upon by a discharging ageat, preferably chlorine, in the form 
of hypochlorite of calcium. 

2508. Revo.vine Suurrers, A, Page.—Dated 28th June, 1878.—(Not pro- 
ceeded with 


The roller on which the shutter is wound is mounted on a beam let 
into the building over the window By this means the roller is brought 
outside the building, and may project any convenient distance from the 
beam. 


2604. Pyeumatic Bananas, T. W. Rammell.—Dated 29th June, 1878.— 
‘Not proceeded with.) 2d, 

ne train automatically closes the doors behind it on passing from the 
station into the tubular way, the motion of the train being imparted to 
the spindles of the doors and valves by means of hydraulic or pneumatic 
pressure. The sail plate is placed upon a separate e of suitable 
width for the play of the wings, and sufficiently stiffened in the 4 
to prevent unnecessary loss from windage. Motion is given to the train 
by means of an engine attached thereto and worked by compressed air, 
2605. Morticine Cuisers, A. J. Butler.—Dated 29th June, 1878.—(Not 

proceeded with.) 2d. 

The chisel is flat on its front surface and two sides, The cutting edge 
consists of two outer straight portions and a curved central portion. 
From the rear of the two s' ht cutting portions bevelled flat surfaces 
extend to and partially up the back of the chisel, with a channel between 
them extending from the central curved part of the cutting edge. The 
channel is so formed that the flat side surfaces are somewhat undercut, 
that is, their inner edges project slightly over the central channel. 
2606. Tramway Rais, J. Gowans.—Dated 29th June, 1878.—(Not pro- 

ceeded with.) 2d. ; 

The rail consists of a vertical web with a continuous flat foot project- 
ing as a flange on either side. The vertical web is situated under the top 
wearing surface of the rails, the flange nearest the table is broader than 
the other flange. 

2608. Puorocraruic Cameras, D. H. Cussons and A, Cowon.—Dated 29th 
June, 1878.—{Not proceeded with.) 2d. 

The cap is fitted with a lever connected with an electro-magnet, so 
that when the electric current is made or broken, the cap flies into or 
out of place, and exposes or stops the exposure of the plate. 

2609. Gas Moror Enatnes, M. P. W. Boulton.—Dated 29th June, 1878.— 
(Not proceeded with.) 4d. 

A vertical cylinder with a piston has at the lower end apparatus for 
introducing the mixture of gas and air and other fluid to be heated by 
their combustion. The upper end of the cylinder contains a steam 
space, and the piston carries on its —_— side a certain quantity of water 
in contact with the interior surface of the cylinder. The hot gases result- 
ing from the combustion of the mixture as they expand and drive the 
piston upwards heat the metal of the cylinder. On the return stroke 
the piston brings the water in contact with the heated surfaces, when 
steam is generated in the space above the piston. 

2610. Haviace or Minerat WaGons By Enpess Wire Ropes, J. 1. and 
F. W. Scott and J. Gilmour.—Dated 29th June, 1878.—(Not proceeded 
with.) 2d. 

An improved construction of V or curved fork gripper is used for 
gripping the rope on the upper end of a slightly excentric stem, mounted 
in an upper and lower socket in the middle of one end of the hutch or 
truck, the upper socket being made with a slot to allow of the oscilla- 
tion and turning of the upper excentric end of the gripper as it approaches 
and recedes from the grooved guide wheel of the wire rope, round which 
the hutch has to turn. 

2611. Sure Towace spy Wire anv oruer Ropes, J. H. and F. W. Scott 
and J. Gilmour.—Dated 29th June, 1878.—(Not proceeded with.) 2d. 

An improved gripper consists of two broad jaws or clamps with seg- 
mental grooves for gripping the rope, and hinged to each other at one 
side and coupled by a short screw spindle at the other side working in a 
swivelling screw bush in the lower clamp, and with a swivel cross collar 
on the upper end of the screw, which passes freely out and in a slot iu 
the side oF the upper clamp so as to press it down and screw both clamps 
together and grip the towing rope between them by a hand crank on the 
upper end of the screw, or throw the gripper and rope free by slacking 
and folding down the screw at one side, and turning the upper clip over 
and off the rope on its hinge at the other side. The end of the rope is 
attached by coupling links to the end of the piston rod of a hauling 
steam or air intermediate acting cylinders. 

2614. Transmittinc Power By Suarrinc, F. H. F. Ragel.—Dated 29th 
June, 1878.—(A communication.)—( Not proceeded with.) 2d. 

Over one end of the motive-power shaft is placed a box of a right angle- 
shaped bracket, and a conical wheel is fastened to the outer end of the 
shaft. The other angle of the bracket is also formed as a box, the outer 

vart of the boring being enlarged for the reception of a cylindrical pro- 

R mgation of a similar bracket, and is furnished with a set screw to secure 
the second bracket, which can be turned in the enlarged boring of the 
first one in any desired position of a circle. A short axle passes through 
the box of the second bracket, the corresponding projection, and the box 
of the first bracket, and each end of this short axle is furnished with a 
conical wheel, one of which is in gear with the wheel on the motive- 
power shaft, while the other is in gear with a similar wheel fastened to 
the end of a shaft that revolves in the boring of the other box of the 
second right-angle bracket. By this gearing the shaft of the second 
bracket is put in motion, and its axis can be turned into any position 
within the plane of a circle, after loosening the set screw and turning the 
second bracket in the boring of the first one. 

2617. Bicycues, , Gazey and A. J. Cattell.—Dated 29th June, 1878.—(Not 

with.) 2d. 

One set screw is made to act upon and tighten two spokes of the wheel. 
On the under side of the frame isa circular-pointed projection, and in the 
ferk of the machine is un aperture to receive such point. On the top of 
the frame an aperture is provided, into which a point (which passes 
through a part of the fork) is fitted, and this point is made adjustable so 
that it can be tightened as required. 

2618. Susstirure ror Linseep OIL AND TURPENTINE IN THE PREPARA- 
TION oF Paints, J. G. Wilson.—Dated 29th June, 1878.—(A communica- 


tion.) 2d. 

100 eo colophony and 20 parts crystalline soda are mixed with 
50 parts water, the mixture being then diluted with 250 parts water and 
24 parts caustic ammonia. The product of a syrupy consistency is 
capable of being ground and mixed with the colouring matter in the ordinary 
manner, and without the addition of linseed oil, turpentine, or dryers. 
2620. Borters ror Heatine Water, P. 0'Connor.—Dated 1st July, 1878. 

Not proceeded with) 24d. 

e or cylindrical boilers, in which the products of combustion are 
led downwards from the fireplace beneath the bottom of the boiler, and 
finally in a zig-zag course up the sides of the boiler, are formed with a 
hollow water k, against which the heated gases strike, and to which 
they give out heat whilst passing downwards to the bottom of the boiler. 
2621. Latices anp Pecs ror WeavinG Fancy Goons, W. Shovrocks.— 

Dated 1st July, 1878.—( Not proceeded with ) 2d. 

The latices are formed with one hole to each two hooks or jacks, so that 
only half the holes are required. To overcome the requirements of the 
second hole, No. 1 peg is slightly cranked or one-sided, No. 2 same as 
those now used, and Nos, 3 and 4 according to requirement of pattern. 
2628. Sarety Lamps, J. E. Dooley and W. Minshall.—Dated 1st July, 1878. 

—(Not eded with.) 2d. 

The ucts of combustion pass up the chimney through a wire gauze 
fastened over the top of an ordinary miner’s lamp by means of a screw 
cap, and thence down a passage formed by a circular space between the 
chieaaay and a toughened glass cylinder fitted over the chimney. 
Hollow bulls-eyes are employed, and are filled with water, whereby their 
illuminating power is increased. 

2625. Exastic Wessinc, J. L. Haddan.—Dated 1st July, 1878.—(A com- 
munication.)—(Not proceeded with.) 2d. 

Rubber threads are arranged between two sheets of any suitable 
material corrugated to receive them, and cemented together by an india- 
rubber solution. The corrugations in the sheets provide for elasticit 





2629. Temetes ror Looms, W. Blezard.—Dated 1st July, 1878.—(Not 
proceeded with.) 2d. 

The bed is cast with a transverse lump at one end, in the centre of 
which runs a groove, and the lid or cover is cast with a transverse pro- 
jecting rib and two grooves to correspond, the grooves being cast rather 
narrower than the projections or ribs. The parts are then planed and 
fitted together, a hole being drilled and tapped through both, when a 
screw bolt holds them together, thus securing the lid in the required 
position with regard to the bed or trough. 

BORG. Gites Tunes, ZB. J. M. Cetti.—Dated 1st July, 1878.—(Not proceeded 
with, . 

Tubular and other forms of clear glass are made at one process with an 
enamelled or coloured exterior surface of equal quality and durability. 
2631. Manuracrvre or “ Pigment” CoMPOUND TO BE USED IN THE PRE- 

PARATION OF CARBON Tissug, 0. Sarony and J. R. Johnson.—Dated 
lst July, 1878. 4d. 

A pigment compound of definite composition is obtained by adding 
sugar and colouring matter to the gelatine while it is in the state of its 
first solution after being obtained from skins, bones, or other raw 
ma , Stirring well to incorporate the whole, and after the colouring 
matter has been well stirred into the solution it is poured into moulds 
and dried in thin pieces in the ordinary way. When these are cut upinto 
extremely thin strips they have <7 to be dissolved by the photographer 
and employed in the manufacture of tissue in the noche | way. 

2632. Rotvers ror WasHInG PrintinGc, SPINNING, AND OTHER 
Macuines, J. Lewthwaite —Dated 1st July, 1878. 4d. 

Acore roller of wood or metal of somewhat smaller diameter than 

quired for the finished roller is covered with a fabric which is wound 
thereon after first having been coated over with a substance known as 
‘*parksine,” ‘ xylonite,” or “‘ivoride.” While the fabric is being wound 
on a paste or cement of parksine is applied between the roller and upon 
the surface of the fabric in contact with the roller, such paste thoroughly 
securing the contact and adhesion of the fabric. 

2636. Writine anp CanceLuine Inu, H. and W.S. Richmond.—Dated 2nd 
July, 1878. 4d. 

The ink consists of the following ingredients :—1 part eosine, 4 parts 
animal black, 2 parts animal blue, 1 part cupric chloride, 3 parts 
ammonium chloride, 2 sodium chlorate, and a sufficient quantity of 
ammoniuin chloride, glycerine, lamp-black, water, and oil to bring the 
ink to the proper consistency. 

2637. Apparatus ror LicuTinc Hovuseno.p Fires, 4. Earp.—Dated 2nd 
July, 1878.—( Not proceeded with.) 2d. 

Asbestos is placed in a trough, and petroleum or any other combustible 
oil or hydrocarbon poured over it, when the trough is placed in the grate 
and a match applied. A hole is formed in the centre of the trough, 
through which air may pass to effect a more complete combustion of the 
oil or other combustible employed. 

2639. Gas Cooxrxe Stoves, A. Fielding.—Dated 2nd July, 1878.(Not 
proceeded with.) 2d. 

A series of compartments are arranged one above the other, the bottom 
one being used for roasting, a spit actuated by a spring barrel being 
mounted therein, and the bottom forming a dripping pan. Gas jets are 
arranged at the top of this compartment, and serve also to heat an oven 
immediately above the former compartment. Over the oven is a com- 
partment fitted with a grill and pan, and heated by burners at the top. 
A boiler surrounds the sides and back of the compartments. 

2641. Apparatus ror Couptinc anp Uncouptinc Rattway ROoLLine 
Srock, R. Bovey.—Dated 2nd July, 1878.—( Not proceeded with.) 2d. 

Each vehicle has two draw bars, where the coupling chains are usually 
placed. One is tubular, and has a bell mouth to receive the end of the 
draw bar on the adjoining vehicle. In this bar is an oblong opening to 
receive a bolt carried by the tubular bar and weighted to keep it in place. 
For uncoupling the bolts are raised by a system of levers. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


SLIGHTLY more is being done at the mills and forges than a 
week ago, but the orders are mostly of a retail class. Large lots are 
very difficult to book. Yet large lots continue to be inquired for, 
both for home and for export. 

This week’s mail from Australia has been of less value in orders 
for heavy samples, whether in galvanised or in ungalvanised iron; 
but in general ironmongery goods the specifications are more 
valuable than those of a month ago. Thereports brought by the 
mail show that during the month very little business had been 
done in bar and rod iron, which was quoted at from £8 10s. 
to £10 10s. Sheets sold a shade better, but at slightly easier prices. 
Assortments of Nos. 8 to 18 brought £10 10s., and Nos. 20 to 26 
were obtainable at £1310s. Plates were difficult to sell at from 
£9 10s. to £12. Hoops were to be had at £9 10s. to £10. Fencing 
wire had not moved much; sales were reported at £12, £12 15s., 
and £13 15s. for Nos. 6, 7, and 8. Galvanised iron had been less 
neglected, and the prices at which sales were made were :— 
Ordinary brands of English 26-gauge, £21; and best brands, 
£22 10s. to £23. A public sale of fifty cases of corrugated 
26-gauge ‘“‘stork” brand, from 5ft. to 9ft., assorted, realised 
£21 5s. to} £21 10s. per ton, cash. Tin-plates were neglected ; 
good assortments were saleable at equal to 10 per cent. advance 
on invoice, 

The unfavourable character of the Australasian mail, made sheets, 
both black and galvanised, easier to buy ay in Birmingham, 
and yesterday in Wolverhampton. As, however, upon previous 
occasions of manifested weakness, so also now, ironmasters who 
are well todo and are noted for the excellence of their brand, 
declined to sell for less money than had regulated previous sales. 
The majority of the quotations for singles were, however, from 
£7 to £7 10s. Doubles showed most weakness, a few firms having 
abandoned the customary extras that they might secure sales. 
Yet this did not account for all the prices which were known to 
have been accepted. ‘The ironmasters who produce the sheets 
mostly used by the galvanisers are not displeased that the attempt 
last week to initiate public sales of corrugated sheets is unlikely 
to effect the result which seemed to be contemplated. I have 
information that of the forty-seven lots which appeared upon the 
catalogue only six were offered and disposed of. Each lot was of 
three tons, and the market was tested with all the gauges. 
Beginning with 18 w.g., the broker could secure for that size no 
more than £10 15s. per ton; 20 w.g. no better, and only £1 upon the 
thicker gauge was secured. The pulse of buyers was then felt 
with alot of 24.w.g. The response was £12 17s. 6d. A second 
attempt with the same gauge resulted in an advance of only half- 
a-crown, £13 being the figure at which the lot was obtained. For 
26 w.g. £13 17s. 6d. alone was got; and for 28 w.g., with which the 
sale closed, £14 17s. 6d. All these prices were ‘delivered in 
London.” Galvanising firms in this district expressed themselves 
a and to-day as confident that the rates secured left a 

ss to the makers, and they did not hesitate to say that the ex- 

riment will not be repeated. If, however, the Windsor Iron 

ompany, of Liverpool, have taken no more by their action, 

they have at least satisfied themselves of the terms upon which 
in the present state of the market their galvanised corrugated 
sheets can be sold under circumstances such as those which dis- 
tinguished the sale upon Thursday last week, in Mincing-lane. 
By the course which in this matter they have pursued they have 
done their order good service. 

Best bars are a little improved in request as well on Govern- 
ment as upon smithy and upon engineering account. The crucial 
pee of £7 10s. is demanded in all such transactions. Branded 

ars of a medium class are easy to buy at from £7 to £6 15s, 
and £6 10s. occasionally. Unbranded bars are plentiful at from 
£6 5s. to £5 15s., and here and there a shilling or two less. 

Strips and hoops are a little better in request. Good hoops are 
quoted at £7 103.; strips are not difficult to buy from £7 to 
£6 15s., and even £6 10s. The gas and water tube and the 
locomotive tube firms are now buying only tardily. The bulk of 





and readily permit the free action of the rubber threads. ay 
2626. Fencina, D. Faulkner.—Dated 1st July, 1878.—(Not proceeded 
with.) 2d. 

Corrugated sheets are rivetted to aud placed side by side, and are 
supported on the side nearest the enclosure by a framework of angular 
bars, which are kept in position by strong iron ts placed about 12ft. 
apart. posts are in a slanting position, and stand upon iron bases 
under the ground. 





the busi in narrow and thin strips relates to the requirements 
of the colonial wool and the Indian cotton firms; and there are 
even yet some considerable orders occasionally arriving tor baling 
strip for the Southern States of North America. Upon such an 
order an extensive firm, whose business was at one time almost 
wholly dependent upon the American demand, is now steadily 
engaged in this district. Lock-swip for home use isin growing 
request. 





Iron tube-making has not been quieter for some months past, 
leading steam and water tube firms being worse off just now for 
new orders than is within their modern experience. Certain of 
them have ceased to work during the night turn, and are not 
keeping on nearly full time during daylight. The tube firms 
here complain very much of the competition which they experi- 
ence, not from Glasgow and the North of England alone, but also 

rom Germany and America; but this competition has not 
hitherto prevented them from taking orders, in the face of their 
competitors. 

The railway fastening firms hereabouts are closely watching 
the progress of the steel age in its relation to railway necessities ; 
even as the makers of rods for boiler rivets and angles for boilers, 
together with the boiler-plate makers, are watching it in connec- 
tion with boiler building. The former do not note with gratifi- 
cation that the India-office are now seeking fish-plates of steel. 
These are intended to be used in association with steel rails of 
414 size. With the plates there are required bolts, nuts, and 
washers, and spikes. 

Pigs for early consumption are being sold only to the iron- 
founders, certain of whom are this week buying as well from 
distant as from local firms. Influenced by very ey ore. Pm 
one considerable foundry firm hereabouts has just bought 3000 
tons of Middlesbrough iron. Certain consumers of high-class 
forge iron are quite as ready as they were a week - to buy for- 
ward ; but the makers are no less reluctant to sell beyond the 
ensuing few months. Their attitude is stronger this week 
because of the signing of the definitive treaty of peace between 
Russia and Turkey. Staffordshire all-mine hot blast pigs remain 
nominally at £3 5s. per ton. 

Coal will continue saleable at the domestic collieries up till 
March. To-day, however, there was much less pressure in this 
department than for two or three months past. Manufacturing 
coal was hard to dispose of. The methods of selling remain as 
varied as before. With the beginning of this year the new 
Weights and Measures Act came into operation. 


The Ironmasters’ Association of South Staffordshire has at its 
annual meeting re-elected Mr. J. P. Hunt, who is the general 
manager of the New British *.on Company, and Mr. Corn- 
sreaves, as chairmen for the cusuing year. At a meeting of the 
South Staffordshire Mines’ Drainage Commissioners, in Wolver- 
hampton, on Wednesday, a general drainage rate for the half-year 
ended December 31st, of 1d. per ton on all minerals raised, was 
levied upon all occupiers of mines within the drainage area. 

The directors of the Sandwell Park Colliery Company have 
determined to pay an interim dividend for the half-year ending 
December 31st last, at the rate of 5 per cent. per annum. 

With next week the double stone kiln flatteners employed by 
Messrs. Chance Brothers, and Co., will commence working at a 
reduction equal to 7s. upon a full week’s wages. These are the 
terms the masters gave a fortnight’s notice for, and to which the 
men at first strongly demurred. 


The employers in the Birmingham chandeliers and gas-fitting 
trades have determined to give their men notice for the discon- 
tinuance of the 15 per cent. bonus. According to a report pre- 
sented to the Birmingham Town Council on Wednesday, the 
extensions and improvements of the water-works undertaking in 
the past three years, has cost over £144,000, while the revenue 
has increased double the percentage of the augmented outlay. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Busrvess throughout the iron trade of this district has, during 
the past week, again been characterised by extreme dulness, and, 
notwithstanding, the exceedingly low prices at which the raw 
material is offered in the market, there is still an absence of 
inquiry from manufacturers and consumers, who confine their 
purchases to the smallest possible parcels ; and there seems to be 
no confidence amongst buyers to enter into transactions beyond 
what are necessary to cover their actually ascertained necessities, 
The market consequently continues in a most inanimate condi- 
tion, and the unsettled state of affairs in the engineering trades 
only tends to add to the feeling of distrust which is the chief 
cause of the present depression as, so far as prices are concerned, 
it is not anticipated that they can fall much below those which 
sellers are now willing to take, and with the return of a little 
confidence amongst the consumers of iron, a fair spring and 
summer trade, it is generally thought, might possibly be done. 

There is little or no change to report with regard to Lancashire 
pig iron, and the position of local makers continues most unsatis- 
factory. For delivery into the Manchester district they are still 
quoting 48s. per imperial ton for No. 3 foundry, and 47s. for No. 4 
forge, less 24 per cent., but at these prices, although they can onl 
sell at them at a loss, they can do no business, as they are so muc 
undersold by the outside brands coming into this district, and 
unless there is some favourable change in the market before long, 
it is not improbable the makers in South Lancashire will be com- 

to follow the example of the smelters in the North, and 
low out more of their furnaces, notwithstanding that already 
there is not more than one-third of the furnace plant in opera- 
tion. So far as outside brands of iron are concerned, the market 
is without material change. Holders of Middlesbrough, Lin- 
colnshire, and Derbyshire irons are still pushing for orders at 
extremely low prices, but the business secured is only very 
small. Good Middlesbrough brands of foundry delivered equal 
to Manchester can be bought at slightly under 42s. per imperial 
ton net cash, but in North-country forge iron there is nothing 
doing, as, at the extremely low figures at which Lincolnshire and 
Derbyshire forge numbers are now being offered in this district, 
consumers give the preference to the last-named brands. 

In the manufactured iron trade business continues very dull, 
and foundry and forge proprietors on all sides complain that they 
are very short of orders. For delivery into the Manchester 
district quotations remain at about £5 16s, 6d. to £6 per ton for 
North Staffordshire, and £5 12s. 6d. to £5 15s. per ton for Lanca- 
shire bars, but as there is a keen competition for the smallest 
specification offering in the market, any business done is at the 
minimum of prices. 

In the engineering branches of trade, with the exception that 
the principal locomotive builders are moderately well employed, 
works all through the district are very slack, and in most cases 
the men are not kept going more than half time. Cotton 
machinists are feeling the depression in trade very severely, and 
in some cases where new mills have been ready for a considerable 
time for the putting in their machinery, orders are held back 
partly in consequence of the stagnation in the cotton trade, and 
partly in the expectation of still lower tenders being received, 
and in one case, I understand, there was a difference of £4000 
between the first tender some time back and a second one 
recently sent in by the same firm; but of course buyers may hold 
back too long, as, with a slight revival in trade, machinists would 
cease quoting the ruinously low figures which now appear in their 
tenders. 

As an indication of the contract prices which are at present 
being taken in other branches of the iron trade, I may mention 
that the Widnes Foundry Company have sent in a tender to the 
Wigan Corporation to supply iron pipes for sewerage purposes at 
£4 1s. 3d.; whilst a tender from a German company for the same 
pipes was £6 1s. 5d. The price at which the North-Eastern order 
for steel rails has been taken has created no little astonishment 
in this district. One local firm, I understand, sent in what was 
considered an excessively low tender, but this was considerably 
above the price at which the order has been secured by a Sheffield 
house, being £4 6s. 2d. per imperial ton. 

The wages question in various branches of the iron trade in 
this district continues in a very unsettled condition. The boiler 
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makers in the Manchester district are still out on strike against 
the reduction which was put in force towards the close of last 
year, but I understand the masters have not had much difficulty 
in obtaining men to keep their works going at a reduced rate of 
wages. A considerable number of men are now out on strike 
at some of the engineering shops in the Liverpool district against 
a reduction of 74 per cent.; but I am informed, however, they 
are willing to accept a slight modification of the masters’ terms 
on a basis similar to that which was recently arranged at many 
of the shops in the Manchester district, but at present no definite 
agreement has been come to. 

A tolerably steady business continues to be done in the coal 
trade so far as the better classes of fuel are concerned, and the pits 
are still, in most cases, going about full time, but the lower classes 
of fuel for iron-making and steam purposes are very bad to sell, 
and engine fuel is very abundant in the market, with common 
slack offering at extremely low figures. The quoted prices at the 
pit mouth are without material change, and may be given about 
as under :—Best coal, 9s. to 10s.; seconds, 7s. to 8s.; common, 6s. 
to 6s. 6d.; steam and forge coal, 5s. 3d. to 5s. 6d.; burgy, 4s. to 
4s. 6d.; and ordinary slack, 2s. 6d. to 3s. 6d. per ton. 

The depressing influences which for so long a time have been 
experienced in the hematite iron trade of Furness and Cumber- 
land havenot evidently completed theircareer, for it wasannounced 
this week that the directors of the Carnforth Iron and Steel 
Company have found it expedient to close their works altogether 
till better prices are obtainable—till, in fact, it is possible to pro- 
duce iron at a profit, which, according to the statement of many 
ironmasters, is practically impossible at present prices. At 
Millom another furnace has been blown out, leaving one in blast 
and five standing idle. At Carnforth there will next week be six 
furnaces idle, together with a large steel-producing plant which 
has never done any work since it was put down, four or five years 
ago. The reason assigned for this step is very significant. It is 
stated that to buy the raw material at its market value and 
to sell pig iron at its newly-reduced price entails a loss of 3s. 
to 4s. per ton on the manufacture. Further than_ this 
there are large stocks in the hands of some makers, and the 
probability of a continuance of dull markets for an indefinite 
time. The immediate future of trade is in fact enveloped in 
gloom, and the approaching spring does not shadow forth any 
hope of a change for the better. Prices show no variance from 
the quotations given a fortnight ago. Iron ore was reported to 
again evince an easier tone on "Change at Barrow on Monday. 
Shipbuilders are on the look out for new contracts, but there arz 
few offering. Finished iron is depressed to a very great extent. 
Railway rolling stock manufacturers are working short hours. 
Engineers and iron founders are mame J in the depression. 
The coal trade shows no change. Sales in the Irish market of 
Cumberland coal have lately been few owing to the short 
deliveries occasioned by bad weather. 

The report reaches me that the Hodbarrow Mining Company, 
South Cumberland, have received an order for a 500 ton sample 
of hematite iron ore for shipment to America, where experiments 
are about to be made, cabo, if successful, are, it is said, likely to 
lead to the opening of a new trade between the old and new 
country. I think, whatever result the experiments may achieve, 
the distance of shipment will be found a barrierto the realisation 
of any hopes in such a direction as this. 

The official statements of the work done in this district in iron 
shipbuilding during last year are to hand. It appears there is 
an increase of 2794 tons above the operations in 1877, and 2012 
tons below that for 1875. Twenty-five vessels were built during 
the year, with an aggregate tonnage of 21,844 tons, or an average 
of tons each. The ships in course of construction on the 

mber, 1878, were—At Whitehaven, 4; at Harring- 

ton, 2; at Maryport, 1; at Millom, 1; and at Barrow, 10. As 

previously in my reports, the prospects of shipbuilding 
during the current year are very gloomy. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

On every side I am assured that trade is on the turn, but as yet 
the evidences of it are very feeble. Generally speaking, orders 
are exceedingly light, and accounts very difficult to collect. Good 
houses are unable to tind their men full work, and the lesser firms 
are even worse off. It is now clear that there will be no appre- 
ciable improvement this quarter. I am strongly convinced that 
the next quarter will also pass before the slow incoming of pros- 
perity is apparent to the public. 

In the iron department there is a continuance of the inani- 
mation I have noticed for many months. Prices are still 
weaker than they were, though it was hoped and believed they 
had touched bottom. The ironworkers have generally agreed to 
a reduction of wages, ranging from 5 to74 per cent. The moulders 
have been the exception to the rule. Not only have they struck 
work against the reduction, but they even refuse to permit men 
to whom empleyers have for some time voluntarily paid 38s. a 
week, ins of 36s., to accept 36s. now. The incongruity of 
this refusal is the more evident when it is borne in mind that 36s. 
is at present the actual union rate of wages. 

Thorp’s Gawber collieries have been somewhat prominently 
before the public of late. In their half-yearly report, just issued, 
the directors claim to have made a nominal profit of £827 on 
the half-year’s workings. This is shown by £1575 being charged 
in the profit and loss account for coal worked during the previous 
half-year, but not measured off by the surveyor, and therefore 
not c against the trading account. The £1575 is reduced 
pf deducting from it £1530, being amounts claimed as fees by the 
old directors, and a claim made by Mr. W. G. Furnival, which 
are now written off, bringing the loss on profit and loss account 
to £78, which, with the balance brought forward, amounts to 
£3442. In addition is £4109, due as preference deferred dividends, 
making the total liabilities of the company amount to £7551. 
The colliers em age by this company recently had interviews 
with Mr. C. J. Dibb, the chairman, and the directors. The men 
had the position of the company placed before them, and were 
asked to make some sacrifice to prevent the closing of the pits. 
The directors pointed out that the shareholders had subscribed 
£30,000 in preference shares, which had been absorbed, on which 
only part of one dividend had been paid. No dividend had been 
paid on the orlginal shares for three and a-half years, and the 
original shares of £104,000 might be considered totally lost. The 
men, however, declined to submit to any reduction at present, and 
the meeting broke up without result. It is only might to state 
that the men found their refusal on the fact that the question of 
wages is being arbitrated upon, and they do not see wh 
they should grant a reduction before the award is received. 

e late severe weather was a good —_ for the collieries in 
this district, but not quite so good as in the Erewash Valley, 
where the collieries are working fulltime. The old Kilburn coal, 
which is generally preferred, is in great request. Most of the 
collieries working this valuable seam are making full time. The 
Butterley Companies are sinking two large pits to the Kilburn 
seam. Messrs. Small are about to open new workings at the 
Kilburn Colliery. The Stanhope Silkstone Collieries Company 
(Barnsley seam), of which a deal was heard a year ago, is to 

wound up, and proceedings have already been taken in 
chancery with that view. 

The lapse of the Franco-Austrian Treaty is causing a serious 
difficulty in [the steel wire rope trade. In consequence of the 
Treaty having lapsed, wire of this class admitted into France is 
now chargeable with a duty of £1216s. per ton. This duty is 


simply prohibitory, and unless some modification can be obtained 
by the action of Chambers of Commerce, or in some other way, 
the wire rope trade, which was being rapidly developed in France 
and the Continent generally, will receive a severe check. 


A strike of boys caused some inconvenience in the glass bottle 





trade at Mexbro and Swinton the other day. The owners of the 
glass bottle works had given notice of their intention to reduce 
the boys’ wages 1s. per week, and the boys struck against the 
reduction, making a brave show after the manner of their seniors, 
perambulating the streets and doing a good deal of shouting. In 
three days the boys had enough of it, and went quietly back to 
work, much to the relief of the men, who, without them, had to 
work single-handed. 

Messrs. Tasker, Sons, and Co., of Angel-street, Sheffield, have 
been experimenting in the Market-place, Sheffield, with a view 
to showing the applicability of the electric light for illuminating 
large spaces. The experiments have been very successful. 

The death is announced this week of Mr. Henry Unwin, J.P., 
who was largely interested in several of the leading commercial 
concerns in Sheffield. Another manufacturer and merchant, Mr. 
C. Atkinson, J.P., expired on Monday. Mr. Atkinson was at 
one time a member of the firm of Messrs. Marriott and Atkinson, 
steel manufacturers and merchants; but he retired from the 
business some years since. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

WHat was apparently impossible has happened, and although 
last week it appeared as though prices could not fall, there has 
actually been a further decline to the amount of about 6d. per 
ton. The open weather with which we have been favoured for 
the past week has had a considerable effect upon exports, and if 
it shoud continue, as there is now every likelihood of it doing, 
the shipments for February will show a very considerable increase 
from those of the past month. ‘There is no reason to be assigned 
for the slight fall in the selling prices of Cleveland iron, beyond 
that makers prefer to sell rather than to place their iron in stock, 
and consequently the “‘ bears” have been allowed a victory. One 
proof of the desire of ironmasters to sell may be gathered from 
the fact that Messrs. Connal and Co., the warrant store keepers, 
are receiving about 500 tons of iron per day. This is sufficient 
evidence that ready money is regarded as a desideratum. Since 
the year set in, prices have declined 2s. per ton. 

The manufactured iron trade does not improve, and already 
there is some talk of a desire on the part of the manufacturers to 
seek for a further relief off wages. Platemakers are fairly well 
employed, and their mills are now running more regular than 
they have nm for some time past. Prices, however, are ex- 
ceedingly low, and the profit, if anything, is nominil. The 
Eston steel works are kept well engaged, and a fair quantity of 
orders are in hand. Ship pee are now quoted at £5 5s.; angle at 
£5 2s. 6d, and common bars at £5, all less 24 per cent. Steel 
rails are now to be obtained in the district at prices lower than 
the nominal quotations for iron rails. 

The wages dispute in the shipyards on the Tees and at Hartle- 

1 having been amicably arranged, work is now proceeding 
Priskly. On Saturday Messrs. Richardson, Duck, and Co. 
launched from their yard at South Stockton a fine iron screw 
steamer, built to the order of Mr. G. H. Bushby, of London, and 
intended for the East Indian and China trade. The vessel was 
289ft. Gin. in length, her extreme breadth was 34ft. 6in., and her 
depth in hold 24ft. 6in. Her tonnage, O.M., was 1647 tons, and 
N.M. 1858 tons. The vessel is classed 100 Al at Lloyd’s. Her 
engines are on the compound direct-acting principle, and were 
built by Messrs. C. D. Holmes and Co., of Hull; they are of 
300 horse-power nominal, with cylinders of 38in. and 72in. 
diameter, the stroke being 45in., with a working pressure of 751b. 
Some fairly good orders are in hand, and there is reasonable 
prospect of a continuance of work for some time to come. 

The engineering trades are very quiet and orders are scarce. 
The discussion on the cause of the depression in trade, in which 
especial reference was made to the nine hours’ movement, was 
continued on Monday night last, at the meeting of the Cleveland 
Institution of Engineers. The fourth resolution, proposed by 
Mr. Jeremiah Head, was as follows :—‘‘ That the nine hours’ 
movement, although nominally a success, was in reality from the 
first a great economic failure, that is, contrary to the true 
interests of the workmen themselves. That the present scarcity 
of employment is largely due to its operation, and that it ought 
to be abolished without delay.” Several gentlemen who took 

rt in the discussion expressed their opinion that Mr. Head had 

ailed to prove the statement contained in this resolution, and 
consequently Mr. Head withdrew it, as well as the three pre- 
rae ig which had reference also to the causes for a depression in 

e. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been dull throughout the past week, with 
prices of both warrants and makers’ iron rather lower. The 
warrant market has been quiet, and there is little doing in any 
branch of the trade. In the exports of pigs an improvement of 
1170 tons has to be noted on the quantity shipped in the preceding 
week. There is a very large increase this week in the imports 
from Cleveland, which are no fewer than 4636 tons greater than 
in the previous report; but this is in a great measure explained 
by the fact that the trade between Grangemouth and the West 
was greatly interrupted over a succession of weeks by the freezing 
of the Forth and Clyde Canal, the communication on which 
is now re-established. No doubt, therefore, the increase of 
imports above alluded to is due to the bringing forward of 
supplies that in ordinary times would have been spread over 
several weeks. There is no change in the number of furnaces 
in blast, but an addition of nearly 2000 tons has been made in 
the course of the week to the stock of pig iron in Messrs. Connal 
and Co.’s stores, which now amounts to 208,000 tons. 

Business was done in the warrant market on Friday, at 42s. 6d. 
cash, and 42s. 7$d. one month in the forenoon, 52s. 5d. cash being 
accepted in the afternoon. The market was very dull on Monday, 
chiefly in consequence of reports as to a pressure of sales in the 
Middlesbrough market. Business was done in the morning at 
42s. 44d. cash, and in the afternoon at 42s. 64d. one month. On 
Tuesday, the market was rather steadier, with transactions at 
42s. 5d. cash, and 42s. 6d. one month. Business was done on 
Wednesday at 42s. 7d. to 42s. 84d. cash, and 42s. 8d. one month. 
To-day—Thursday—the market was steady, the transactions 
being at 42s. 7d. and 42s. 74d. cash, and 42s. 8d. and 42s. 84d. 
one month fixed. 

Makers’ iron has this week declined in value nearly all round 
to the extent of from 6d. to 1s. per ton, the quotations being as 
follows :—G.m.b., f.o.b., at Glasgow, No. 1, 42s. 6d.; No. 3, 
41s. 6d.; Gartsherrie, No. 1, 47s. 6a. No. 3, 44s.; Coltness, No. 1, 
50s. 6d.; No. 3, 45s.; Summerlee, No. 1, 47s. 6d.; No. 3, 43s.; 
Langloan, No. 1, 50s.; No. 3, 44s.; Carnbroe, No. 1, 44s. 6d.; 
No. 3, 43s.; Monkland, No. 1, 42s. 6d.; No. 3, 41s. 6d.; Clyde, 
No. 1, 43s.; No. 3, 41s. 6d.; Govan, at Broomielaw, No. 1, 
42s, 6d.; No. 3, 41s. 6d.; Calder, at Port Dundas, No. 1, 49s.; 
No. 3, 43s. 6d.; Glengarnock, at Ardrossan, No. 1, 46s. 6d.; 
No. 3, 43s. 6d.; Eglinton, No. 1, 42s. 6d.; No. 3, 41s. 6d.; Dal- 
mellington, No. 1, 43s.; No. 3, 42s.; Carron, at Grangemouth, 
No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 57s. 6d. 
Shotts, at Leith, No. 1, 50s.; No. 3, 45s. 

There is not much change in the condition of the manufactured 
iron trade, but an expectation appears to be entertained that 
rather more inquiry may shortly be expected from shipbuilders. 
The foreign shipments are considerably larger than for several 
weeks. t week’s consignments included locomotives and 
tenders valued at £7170 for Bombay ; £1200 worth of steel rails 
for New Zealand ; £8000 machinery, of which £3290 was sugar- 
making for Trinidad, £2977 for New Zealand, and £1860, agricul- 
tural, for Santos ; £7900 castings, of which £3013 were railway 
sleepers for Bombay, £2623 for the Mediterranean, and £900 for 
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bare gd ; £1100 tubes; £2500 bars; and £5600 miscellaneous 
articles. 

After Saturday next the master engineers of Kirkcaldy will 
reduce their workmen’s wages. Five per cent. reduction will be 
made on the wages of the higher classes of workmen at Townsend 
Engine Works, Dunnikier Foundry, and Whitebank Engine 
Works, while at the Parke Engine Works a reduction at the rate 
of a halfpenny per hour on wages above £1 per week, and of a 
farthing on wages below £1, will be made. It is expected that 
the men will quietly accept the change. 

Meetings of miners have been held this week in various quar- 
ters, and addresses made to the men, calling upon them to 
organise and work shorter hours, with the view of getting their 
wages increased. Nothing, however, will improve the position 
of the miner, or that of any other class of workmen, until a 
general improvement has taken place in the trade of the country. 

Messrs. Thomas Wingate and Co., shipbuilders, Whiteinch, 
launched on Saturday, for the British Government, a large 
dredger, which is to be employed at Devonport Dockyard. The 
same day Messrs. Ramage and Ferguson, of Leith, launched a 
new dredging vessel for the Leith Dock Commission, the ma- 
chinery of which will be supplied by Messrs. Amos and Smith, 
a Hull. 

Nearly all the workmen in the employment of Mr. Ellis, of 
the North British Ironworks, Coatbridge, have reeeived notice to 
leave that gentleman’s employment or quit their connection with 
the union. All Mr. Ellis’s men had originally been non-unionists, 
but they joined the society unknown to him, and now he declares 
that he will not keep a union man in his service. 

On Tuesday the Glasgow operative plumbers resumed work at 
a ew of 1d. per hour, after having been on strike for six 
weeks. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TuereE has been a very appreciable advance and improvement 
in tin-plate, and in all directions { note activity and hopefulness. 
Treforest, Gadlys, Aberdare, Newport, Swansea, each presents 
some distinguishing feature that is noteworthy. At all quota- 
tions are firm for ordinary coke at 17s., and best coke 18s. to 
18s. 6d. For a long time, prices in the neighbourhood of Swansea 
have been lower than elsewhere, but even here 17s. is the quota- 
tion, and the lowest I have known of late has been 16s. 9d. in 
any part of the district, and where the brand is by no means so 
good as that of Gadlys, Aberdare. Iam glad to see a strong 
effort making at the last-named works for excellence. There can 
be no question the repute of the brand will pay well in the end. 
An unpleasant mishap occurred to the engine driving one of the 
steel millsat Ebbw Vale this week. While the engine was under 
full steam one of the wheels broke, and caused « smash among 
other parts of the mechanical appliances. It is feared that a 
week or two will be occupied in repair, during which the mill 
will be idle. 

Rhymney has been sending steel rails to Rio Janeiro. A cargo 
of rails for Bombay has left Newport during the last few days, 
and 10 tons of nails from the Dos Works for the same destina- 
tion. Some merchant bar to Lisbon and 1022 tons of rails to 
Aspinwall completed the exports from South Wales and show, 
what is really the case, that the trade has not rallied to any 


extent. 
Tin bar, now a speciality at some works, is quoted from 
£5 17s. 6d. to £6, and a fair amount of business is being done. 


The contest between Middlesbrough works and Welsh is becoming 
close. The lowest quotation for steel rails [I have yet known 
has been £4 8s., and I see that a Sheffield firm quotes £4 9s. 6d., 
and Bolckow Vaughan £4 15s. If the men at Dowlais had 
accepted a reduction a little while ago, Dowlais would, in all 
likelihood, have succeeded in gettin a substantial American order, 
which would have kept them in full employ for a longtime. ‘This 
is another illustration of the thoughtlessness of men, and the 
folly of not working in concord. 

The coal trade exhibits the new features of briskness of demand 
and closeness of competition. Some quiet movement was sug- 
gested by an owner of No. 3 Rhondda the other day. It was 
stated that this particular seam, which is of the highest excellence 
as regards its coke for ironmaking, is now getting limited in 
extent, and it was thought that were the owners, who are few in 
number, to unite, a small and necessary advance upon the present 
rate would very likely be secured. It was, however, shown that 
other qualities very near to No. 3, Llantwit and Mynyddyslwyn, 
would run it hard, and for the present the idea has been aban- 
doned. The quantity of coal sent from the whole of Wales last 
week amounted to only 91,000 tons, a fall, taking an ordinary 
average, of 10,000 tons. 

Coalowners and the public are inquiring about the new line 
from Newport to the Rhondda. Up to the present the scheme 
has not been furthered with the usual pickaxe and shovel. Tron 
ore imports were again large, and 13,000 tons came into Welsh 
ports. At this rate of working a good slice of Spain will be 
lying on the banks at the Welsh ironworks. 

The Great Western Colliery has succeeded in making an excel- 
lent coke from its steam coal, and Dowlais is using large quan- 
tities. . 

The progress of disentombing the dead at Dinas has been frus- 
trated for a while, the air bridge having broken down, and the 
falls are very heavy. 
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THE DOURO BRIDGE AT OPORTO. 
No. VII. 

(2) Shearing Strains Transverse to the Arch.—The 
diagram Figs. 3 and 6, p. 58, having already given the 
resolution of the sets of resultants acting in the different 
sectionsin tangential compression, and in theshearing strain 


normal to the direction of the neutral axis, it is suffi- 
cient to collect these strains, and to divide them by the 
section of the lattices taken on the lines (Fig. 2, p. 58), 
normal to the neutral axis, to obtain the mean co- 
efficient of work in the lattice work. The following table 
gives the elements of the calculations and their results. 






































TABLE No. 20. 
Sections of | Arch without load. Arch maximum load. Arch with load on one-half. lArch with load at centre. 
the lattice a eT Oe a . 
bars on lines: | Loaded half. | Half without load. 
No. of | normal to Shearing Shearing | Shearing 
section. the Shearing effort Shearing effort | Shearing | Shearing | Shearing effort 
neutral effort. per square effort. per square Shearing effort Shearing effort effort. per square 
axis, | millimetre. millimetre. _ effort. per square effort. per square millimetre. 
(Fig. 2.) millimetre. millimetre. | 
1 0* 108000 24400 0°28 9600 0°09 | 0°46 66000 0°61 — 4100 0°04 
2 0°022200 26000 117 22000 0°99 57200 2°57 63000 | 2°84 4000 0°18 
38 0°028400 9000 0°31 19000 0°68 49000 1°72 40600 1°43 — 4200 0°14 
4 0°030000 2000 0°07 26800 0°89 50800 1°69 26200 | 0°87 — 1200 0°04 
5 0° 037600 — 8800 0°23 — 8200 0°22 10400 0.27 10000 0°26 — 2800 0°07 
6 0°021800 — 16200 0°74 — 32400 1°48 | — 25800 1°18 — 8600 | 0°40 7 0°32 
7 0°022200 1200 0°05 21200 0°96 9600 0°43 — 10200 | 0°46 50200 2°26 
8 0°022200 — 6000 0°22 33000 1°49 11200 0°50 — % | 1°13 57500 2°59 
9 0° 022600 — 13200 0°59 — 600 0°03 — 33600 1°49 — 47800 | 2°12 23200 1°03 
10 0°023000 — 4400 0°19 8000 | 0°13 — 53000 2°30 — 59200 2°58 13800 0°60 
ll 0°026000 0 0 0 — 68400 | 2°63 — 68400 2°63 0 0 























Although the shearing strains exerted by expansion on 
the lattices are slight, it is well to ascertain them. The 
following table contains their effect. 


TaBLe No, 21. 








No. of hha | Effort per square 
section, | S°ctions of lattice. | Shearing effort. mmilfienetre. 
1 0°108000 13000 | 0°12 
2 0°022200 12300 0°55 
3 0° 028400 12100 0°42 
4 0°030000 11700 | 0°39 
5 0°037600 10700 0°28 
6 0°021800 9300 0°42 
7 0°022200 ° 7400 0°33 
8 0°022200 6200 0°28 
9 0°022600 4600 0°20 
10 0°023000 2200 0°09 
ll 0°026000 0 0 








(3) Strains Due to Torsion under the Effect of Wind.— 
These strains have already been calculated when the 
question of the effects of torsion on the arch was con- 
sidered. By the aid of the elements obtained from 
these three kinds of calculation, the maximum coeffi- 
cient of work in the lattice work can be determined. 
In the case of the arch unloaded, the different coefficients 
of work obtained under this designation must be united : 
in that of the loaded arch for every section those 
figures must be chosen, which when totalised give the 
maximum. In the preceding table these figures have 
been printed in italics, and in that following the 
coefficients of work in the two cases of wind with and 
without the load have been compiled from the pre- 
ceding ones. 

TaBLE No. 22. 





Torsion. 





' { , | 
a | , | Shearing | 

No. of section. Compression. effort. Totals. 

Wind without load. | 

1°79 0°23 0°04 2°06 

2 1°82 viz] ow | wet 

3 1°80 0°21 0°60 2°71 

4 1°80 0°07 0°07 1°94 

5 1°74 0°23 0°33 | 2°30 

6 1°66 0°74 0°86 3°26 

7 1°67 0°05 0 | 1°72 

8 1°64 0°22 0°13 1°99 

9 1°57 0°59 = 2°16 

10 1°50 0°19 < 1°69 

ll 1°49 0 ‘J 1°49 

Wind with load. 

1 3°13 0°09 0°01 3°23 

2 2°41 2°84 0°65 5°90 

3 2°67 1°72 0°25 4°64 

4 2°69 1°69 076 =6| Sta 

5 3° 0°22 0°23 3°65 

6 3° 1°48 0°22 | 4°70 

7 2°73 2°26 0°55 | 5°54 

8 2°67 2°59 0°72 | 5°98 

9 2°26 2°12 - | 4°38 

10 2°13 2°58 pad | 4°71 

ll 2°10 2°63 ea 4°73 














Résumé of the Maximum Strains in the Flanges.— 
The following table groups the coefficients of work in the 
flanges resulting from the preceding calculations, for the 
cases of load and of wind :— 


TaBLe No. 23, 





























é Coefficients due to the loads. i 
sg] 2 | 3 Arch with half | 2 
3 52. 8 the load. $= g) Wind | wind : 
3|2ee| Fs | Fee l"iood. | load] 8 
o =e | = ° 
3 | 23 | £8 | side | side not| 8 8! ; 
Z2lges <3 | loaded. | loaded. 443) 3 

3 A | & 
}, 
1 oe: | oat oe at 2°54 
83 | 3°83 | 3°65 1°98 ° 1°65 | 1°61 | 5°26 

2] 2°50 | 3°31 | 4°35 1°43 | 2°23) 1°74 | 1°75 | 6°10 

3} 2°48 | 3°80 | 4°68 1°36 | 2°31 | 1°45 | 1°55 | 6°23 

4] 2°34 | 3°78 | 4°88 1°21 | 2°29] 1-09 | 1°31 | 6-19 

5] 2°31 | 8°84 | 4°94 1°30 | 2°51 | 0-72 | 0-99 | 5-93 

6] 1°88 | 3°13 | 4°1h | 0°86 | 2°20! 0-57 | 0°75 | 4:89 

7] 1°88 | 3°28 | 4:11" | 1°04 | 2°80| o-64 | 0-63 | 4°74 

8| 1°81 | 8°43 | 4°22 | 0°89 2°42 | 0°93 0°87 5°09 

9 1°50 8°34 | 3°57 1°25 2°48 1°35 1°20 4°77 
10] 1°39 | 3°24 | 2-93 | 1°68 | 3°51| 1°63 | 1°41 | 4:92 
11} 1°35 | 3°27 | 2°30 | 2°30 | 3°65 | 1-68 | 1°45 | 5°00 

Second intrados, 

1} 1°87 | 2°98 | 1°72; 2°63 | 2°71] 1°73 | 1°68 | 4:66 
2] 1°26 | 3-23 | 1°96 8°21 | 8°15 | 1°94 | 1:96 | 5°19 
3] 1:20 | 8°02 | 0-88 3°36 | 3°10| 1°69 | 1°80 | 5°16 
4] 1°29 | 2°95 | 0°65 361 | 3°25 | 1°35 | 1°62 | 5:23 
5] 1°21 | 2°50 | 0°27 3-46 | 2°90) O91 | 1°25 | 4°71 
6] 1°43 | 2°86 | 0°51 3°81 | 38°11 | 0°74 | 0°96 | 4:77 
7] 1°48 | 2°89 | 0°80 3°60 | 2°67 | 0°88 | 0°86 | 4°46 

8} 1°49 | 2°72 | 0-70 3°64 | 2°02] 1°36 | 1°26 | 3-90 
9] 1°64 | 2-43 | 0°70 3°26 | 1°52) 2°05 | 1°81 | 5°07 
10{ 1°62 | 2°90 | 1-21 2°63 | 1:11 | 2°50 | 2°16 | 4°79 
1} 1°65 | 2°12 | 1-90 | 1:90 | O-09 | 2°58 | 2°31 | 4°43 











The above tables require some slight explanation with 

to the value of the maximum coefficients of work. 
These latter are, as a rule, less than 6 kilogs. per square 
millimetre. In practice this coefficient is never reached, 


| the strain of the wind. 





as can be shown by the following remarks. In the first 


at its two extremities, and that it can, under longitudinal 
compression, be divided into a certain number of parts, 
forming in some way the i le 
This division will naturally be produced when the piece 


FIG. 7 


a a a 
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4 angles oe | 
1 Pl. 650x30 2 
2 Pil. 600x12 
120 x 90 ' 
2 angles oo ' 
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is held in one or more intermediary and fixed points. If 
it be free between its two extremities, it og oe ae 
losing its equilibrium, form more than one bulge. The 


place, the load of 4000 kilogs. per metre run can only be | following formula based on this theory has been 
realised by a train composed entirely of locomotives ; applied :— si 

Underordinary circumstances it never exceeds 3000 a —EIn 

This difference is of itself sufficient to reduce the coefti- is 


cient of work by 0°65 to 0°75 kilogs. in the upper flanges. 
at the points from 2 to 4, which suffer the most, and will 
bring the duty of the metal considerably below 5 kilogs. 
The hypothesis used for the wind is open also to some 
restrictive observations, as the calculation presupposes 
the maximum strain of 150 kilogs. per square metre at 
the same time as the bridge is loaded. Trains most 
heavily laden are never composed throughout of covered 
wagons, and the most unfavourable condition is that in 
which only one-half the arch is loaded, whereas, in the 
above calculation in regard to the effect of the wind, the 
entire arch was supposed to be laden with covered 
wagons. It is impossible to calculate completely the 
effect of the wind for each separate position of the load, 
but it may be taken for granted that, with half the open- 
ing loaded, the coefficients relative to wind are at least 
30 per cent. too high. The coefficient of work in the 
points from 2 to 4 can again be reduced from 0°40 kilog. 
to 0°60 kilog. Nor must it be forgotten that in the 
above calculations the wind has always been supposed to 
be actually normal to the plane, and acting on the whole 
of the arch at one time, whereas its influence is generally 
fitful and in gusts ; therefore there is no chance of the 

res adopted ever being surpassed ; and as the arch, 
with the exception of one or two pieces, is always acting 
under compression, and changes in the strains been 
obviated as much as possible, there is no reason why it 
should not withstand even 7 kilogs. or 8 kilogs. per square 
millimetre. The following calculations will show that 
the springings of the arch will never have any tendency 
to leave their points of support under either a load or 
In the case of the wind without 
a load, the strains acting on each support on its pivot 


are— 
Tons. 
(1) One half the thrust ... ... ... ... 1706 
 — a reaction of ¢ one haunch 201°70 
whose result.’ 170°6 * + 201 2 263°7 
The efforts which on the contrary tend to dislodge one of 
the points of support of each extremity are :— 
Metric tons. 





(1) The overturning, giving a moment of 3104 

(2) The deflection, giving a moment of 2304 

whose result 7 3104 ? + 2304 ? 3866 
The distance between the points of sup- 
port being 15 metres, this moment 
supposes an overturning strain on 
one of the points of support equal to 

15 eee eee eee wee eee eee eee @é 

In the case of the wind acting with a load, an es train 


offering the greatest hold to the wind must be taken as a 

is. The minimum weight of a train being taken at 
1000 kilos. oad metre run, the following elements under 
a complete load will be obtained :— 


(1) One-half the thrust 17076 + 35°70 = 2056 
(2) One-half the reaction of one springing 





201° + 69°72 ... = 27072 
Whose result 720576" + 270°2° = 33975 
oe Metric tons. 
The moment of overturning is ... 3104 
The moment of deflection is es 2032 
Whose result ¥3]04? + 2039? es 3710 
Tons. 
F , : 710 
The overturning strain will be ae = 2473 


In spite of this proved superiority of the pressure on the 
points of support over the strain tending to lift them, 
each springing has been anchored by means of a founda- 
tion bolt 70 mm. in diameter. 

Appropriation of the Pieces to their Several Strains.— 
Flanges.—The principal pieces of the bridge in the flanges 


are box-sha with three sides full and the fourth of 

lattice wor the latter being omitted from the section, 

= adding greatly to the rigidity. The weakest of 
ese pi 


at the same time as the longest, are those of 
Bay No. 8, in which the fl late is only 10mm. 
0°3937in. thick. eth ib iments 
They act in ein under the effect of load and of 
wind, and the method of calculation adopted is that indi- 
cated by the exact theory of deflection, which starts with 
the hypothesis that a piece of a certain length is supported 





E being the coefficient of elasticity, 

I being the moment of inertia, 

L being the length of the bulge measured between two 
points. r 

The piece in question is fixed at its 
two extremities, being continuous with 
the adjoining pieces, although the con- 
ae does not constitute rigidity of fix- 
ture. If the piece A B, Fig. 8, deviate from 
| its position under the influence of com- 
ression, its prolongation BC will be 
a to obey the curvature thus given, 
\ and will deviate in the opposite direc- 
tion. Neither the fastenings of the 
lattices nor those of the diagonal braces 
are sufficiently rigid absolutely to_pre- 
vent this. Zach segment A B, B C, 
must then be considered as simply sup- 
ported at its extremities and the length / 
that measured between the points of 
c —— ] . : 

e moment of inertia to be intro- 
duced into the formula is the smaller 
of those obtained from the section about any axis pass- 
ing through the centre of gravity ; in this case that 
about the axis X Y, Fig. 7 above, whose value is I= 
0001533. Taking E= 16 x 10%, and / = 10°34m., we get:— 


106,91 


adopting a factor of safety, equal to 6, the per- 
2264353 
6 
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missible load is = 377392 kilog. 

When the coefficient of maximum duty, say, 5°09 kilog. 
is attained, the total load of the piece will be, 

2 R= 39712 x 5°09 = 202134 kilog. 

which is far below the limit ; or, in other words, the 
377392 , : 
otie*~ = 9°50 kilog. per 
39712 -o 
square mm., without risk of lateral deflection. About 
the horizontal axis M N the moment of inertia of the 
my is greater and equal to 0°001883. The permissible 
oad, always with the same coefficient of security, would 
then be :— 

p16 x 10% x 0001883 x 9,7696 _ 469547 kilog. 

6 x 106,91 
In which manner the piece can be subjected, without 
fear of lateral deflection, up to a coefficient of 
er = 11°67 kilogs. per square mm. 
39712 

Vertical Lattices, Figs. 9and 10.—These pieces are of two 
different dimensions, those in the bays between the pier 
resting on the arch and thespringingarc formed of 4-angle 
irons 1x sn mm., and of one plate 600x8mm. or 
380 x 8mm., as the case may be, and those in the bays 
between the two piers of two angle irons of the same 
dimensions connected by bars of suitable dimensions. 
All these pieces must be considered as fixed at their 


strain can be augmented up to 
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extremities and supported in the middle. The fixing is 
especially efficacious against any alteration of form pro- 
duced in the direction of their least stiffness, pobswne! oi 


lar to XY. The moment of inertia for the lattices 


bulgings of the altered piece. 





182 





THE ENGINEER. Kes. 21, 1879. 








formed with plates equals 0°000032374. The length of 
the piece being L, the length / to be introduced into the 


The greater of 


The load 


4 


formula is in this case be = ed = 
these lengths is 12°45m., giving for 7, 3°11m. 
resulting from these data will be 

Px 16 x 108 « 0°000032374 x 9°8696 


2 “- = 88094 kilog. 
6 x 96721 





88094 __ ; 
13200 
6°69 kilogs., while by a previous calculation it was shown 


which corresponds to a coefficient of duty of 


| sidered as fixed at their extremities, nor in a transverse 


connected with lattice bars ; the smaller, placed serene | This corresponds to R = “ee = 6°65 kilogs., although 


: : 70 
7 “J « Y g 2 ) ° . . . . . . 
the piers, are all formed of four angle irons of |the maximum duty of this piece in bay 6 is 4°39 


The | kilogs. In a résumé of what has been said above 
|it must be remarked that in reality these pieces 
are placed in more favourable conditions than ad- 
mitted in the hypothesis on which they are calcu- 
ated. They all cross two and two, one in tension 
sense, as supported in the middle. The formula above and the other in compression, and if not absolutely fixed 
employed gives then :— | at the point of crossing, offer an opposing force to any 

» 16 X 108 x 0:00001643 x 9°8696 : | lateral displacement ; and further, that in accumulating 

don uceeaemraaas 6x 9216 = 46920 kilog. | the most unfavourable supposition of wind and load, the 


constituting a like prism, with sides of 0°300m. 
stronger have a moment of inertia equal to 0°00001643, 
and their maximum length is 960m. In spite, however, 
of their strong joints of junction, they cannot be con- 
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PROPOSED DESIGNS FOR THE BRIDGE OVER THE DOURO AT OPORTO. 








, : . : — 46920 
that for the longest and most unfavourably situated piece | corresponding to a coefficient of work of ——= 
the maximum coefficient does not exceed 5°90 kilog. 9°10 kil 5151 
The lattices whose section is composed of four angle | 910 kuogs. 
irons have a moment of inertia with regard to their | : Fic. 
transverse axis of 0°000032367, or much the same as the | S Fic. 12 bd 
preceding ones. Their maximum length between the x x 
supports is 15°0m. and /= 3°75m. Hence S < 

16 xX 108 « 0°000032367 x 9°S696 eet Ree x 3 
ge be ee 8696 — 60575 kilog. S se 
6 x 140625 on 2 

corresponding to a duty per square millimetre of é x 
60575 _ . , e . a a 
= 791k o 7 < F avi ; 7 2 & 

Saad 7°21 kilog., while the calculations have shown 3 be 
< oa 


that the actual duty is not more than 4°73 kilog. 
Diagonal Bracing.—These pieces are also of two kinds, , 5 

the larger, situated between the springings and the piers, , The weaker gives the following results :— 

x 80 I = 0°000064589, 

5 Z = 830m. 

p = 16 x 108 x 000064589 x 9'8696 

6 x 68°89 








Figs. 11 and 12, are formed of four angle irons of ” 


80 placed as to form a square prism 0°400m. on each side, | = 24676 kilogs. 


metal is everywhere strained within the limits of 6 kilogs, 


/excepting in a few cases, as shown by calculation, 





which are of a kind never met with in practice. 
The effects of temperature are so slight, not exceeding 
09 kilo. in the flanges, and 0°55 kilo. in the lattices, 
with an increase of 86 deg., Fah. above and below 59 deg. 
the normal temperature, that they have in no case been 
added to the strains produced by the wind. 

Alterations of Form to which the Archis Subjected under 
its Permanent Weight and that of a Load.—The same 
elements which served for the determination of the 
coefficient of duty will again do duty in the calculations 
of the displacement to which each point will be sub- 
jected under loads. Supposing the arch to be erected in 
such a manner that it occupies at first the position indi- 
cated by the theoretical form, it will undergo an altera- 
tion as soon as it is abandoned to the influence of its own 
weight and of the permanent load it supports. This first 
alteration of form must be Prva tes 5 first. The posi- 
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tion of each kind of load will determine a fresh altera- 
tion of form. These must be calculated for each of the 
hypotheses which have been examined from a point of 
view of resistance. 

(1) Alteration of Form under a Permanent Load.—The 
arch and its load being symmetrical with regard to the 
centre, the calculation can be confined to one of the 


FIG, 13 

















halves. The formula which express the alteration of 
form due to deflection are :— 
62= Dp ay. 
E11“? 
4y=> 3S a7 Oe. 


the calculations being made by whole numbers instead 
of by integrals. These calculations require that the point 
under consideration, be it 4 « or 4 y, be invariably 
equivalent to a fixed or imbedded point. In the actual 
case the section of the centre of the arch is in these 
conditions, whilst in all the other points of the arch the 
section normal to the mean axis undergoes a displacement 
and a rotation. The section at the centre is moved 
under a symmetrical load in a vertical plane. This then 
can be adopted as a starting point, and the displacement 
of all the points of the arch calculated with regard to it. 
The supposed displacement of the springing—which in 
reality never leaves its pomt of support—gives the 
variation of the pitch of the arch, or the vertical displace- 
ment of the point O, Fig. 13. The horizontal displacements 
are, on the contrary, calculated directly. To work out 
these calculations the system of diagrams indicated by 
M. de Dion, which consists in an explanation of the above 
formula, has been adopted, as follows :—The quantities 


pe 
Er 


The curve of the quantities 


a, then « or y are projected on three rectangular axes. 


rE I is also drawn in the 
une of XZ taking for its abscissw the quantities a. 


n the same way the values of X are drawn on the 
plane of X Y. 


Fic.t¢. 
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In this way a solid is formed as above, Fig. 14, whose total 
volume gives the displacement of the point N in regard 
to O supposed to be fixed and embedded. To obtain 
the dlephcumelis of any point M, whose ordinate in 
regard to N are x and y',.« must be replaced by #—w' 


and y by y—y' for all the expressions EI » which 
amounts to making a plane parallel to X Z pass through 
M, and estimating the volume O' O,M,. But at the same 
time that the deflection causes the displacement just 
estimated, each point in the arch is displaced under the 
effect of the longitudinal compressions produced. These 
displacements can again, like the preceding ones, be 
defined by their horizontal projection as given by the 
following expressions :— 
aes ~™ Na 
“" Ea 
u Fy a 
ay= > She 
where N is the value of the thrust, Fy that of the projec- 
tion on the vertical, in each point of the arch, of the tan- 
ential compression. The following table (24) contains the 
oa and the successive elements of the calculation. The 
graphic elements will be found in the diagram, Fig. 13, 
page 76. All the displacements are in millimetres. 

(2) Alterations of Form Under a Load Covering the 

whole of the Bridge-—For the different cases of load 
the partial displacement, or those occasioned by the load 
acting alone, must be found. The figures just calculated 
will serve as a new Sonane point, and from them the load 
covering the whole of the bridge can be estimated, as in 
the case of the permanent load for one of the sym- 
metrical halves alone. The following table (25) gives 
these calculations. 
(3) Alterations of Form Under a Load Extending 
over 80 metres at the Centre of the Bridge.—Proceeding in 
the same way as for the case of an entire load, we obtain 
the results given in the following table (26). 


4,2 


(4) Alterations of Form Under a Load Extending 
over one-half the Arch from the Centre to one of the 
Springings.—The load in this case is not, as in the two 
preceding ones, ae gee | disposed with regard 
to the centre. The arch must therefore be 
considered in its entirety, by supposing one of its 
supports to be fixed, and by determining the dis- 
placement of the different points. <A diagram will 
reduce the second point of support to its true position 
and give the value of the pe 5 § alteration. As before- 
remarked this calculation has already been determined 
with the loads indicated by the law of statics and before 
any account was taken of the alteration of form of the 
arch. But the depression of the points of support of the 
superstructure is one cause of the diminution of its 
reaction on the arch, and this depression of the loaded 
side is in reality less than the first calculation makes out. 
At the same time that the loaded side is depressed the 
unloaded side is lifted, and this lifting gives on the part 
of the upper girder an increase of load on the points of 








one which clearly shows all the movements of the arch 
under the different exigencies of load. 

The preceding calculations show that, with regard to 
alterations of form, an arch offers the most favourable 
conditions for the metal. Its movement under the 
heaviest loads is such that the horizontal displacement. 
which attains its maximum at the centre, does not exceed 
36°77 mm., and at the point of support of the lateral 
piers is only 11mm. In reality this movement is less, 
on account of the connection of the superstructure later- 
ally with the arch, which causes the latter to oppose 
their inertia and the friction produced at the points of 
support, to every movement at the centre. The vertical 
displacements at the centre of the arch and at its points 
of junction with the piers, are respectively 17°3 mm. and 
| 24°5mm., considerably less than those of a straight girder 

of the same span. The best structures of this kind, 
under an ordinary testing load, are subjected to a deflec- 
tion of 5355 to zgoa_ of the opening, which would in this 


case be 106 min. and 80 mm.; so that in this respect also 




























































































TABLE No. 24. 
~ ens ess - i - Oe ls 
| 106 Horizontal displacement. Vertical displacement. 
ate | I ‘ oy r ’ hs see a a 2 
os Fi XK 106 Maatia shay | Na Total 
SS atthe | applicable EI a a Observed displacement, Observed 
A sections. between | in | EQ. N= Ez 2 displacement. the centre displacement. 
| | two sections. | millimetres. | N = 341336k. supposed fixed. 
11 | — 1°938 0 0 | 0 0 — 12°59 
10|— 1°496 | — 1717 — 0°04 | 0°98 1°02 _- — 12°63 
9 — 0°934 — 1°21 — 0°08 1°98 2°06 - — 12°72 
8} 2°210 0°638 — 018 | 2°93 3°16 = — 12°69 
7 | 2°918 2°564 — 0°22 3°99 4°21 — 12°36 
6 3°616 3°267 — O14 4°87 5°01 — 11°75 
5 9°703 6°659 0°09 5°54 5°45 — 11'02 
4 10°613 10°158 O71 6°13 5°42 | -- 10°00 
3 16°393 12°153 1°83 6°81 4°98 |; — 8°06 
2| 21°898 17°795 3°58 7745 3°88 | — Sol 
1} 25-710 | 23°804 6°52 8°09 1°57 — 217 
0| 27-200 | 26°455 | 8°40 8°40 0 0 
| 
TABLE No. 25. 

: p Observed | Total Observed 
=él EI X 10° a x 106 shay = . Phan cco - | «, az Pa displacement, vertical 
$3 at the af “El Sg isplacement. ie 5 Eo centre displacement. 
Ae | sections. | mem N = 230620k. Ax. | = ss supposed fixed. Ay 
11 | 242 | 0 0 0 0 | 0 0 0 — 16°04 

10 8°049 $°145 | 0°02 0°80 — 0°78 | 0°44 0°04 0°48 — 15°56 
9 | 6°840 7444 | 0°26 1°62 — 1°36 | 1°76 0°21 1°9 — 407 
8 | 2°657 4°749 | 0°92 | 2°44 — 1°82 | 3°75 0°55 4°% — 11°74 
7| — 0°046 1°395 | 1°88 | 3°28 — 1°40 | 5°98 1‘00 6° — 9°0é 
6 — 1°439 | — O°742 i 2°95 i 3°99 — 1°04 | 8-08 1°38 . — 6°58 
5 | 3°068 | 0°814 4°00 | 4°54 — 0°54 | 9°43 171 — 4°90 
4 | — 2°312 0°378 4°90 5°03 — 015 | 10°57 2°15 — 3°32 
3) — 9176 — 5744 6°29 5°58 0°71 | 11°89 2°71 — 14t 
2 — 20°590 — 14°883 7°13 6°13 1°00 | 12°56 3°23 — 0°25 
1) — 16°408 — 18°499 7°12 6°64 0°48 | 12°43 3°74 + 013 
0| —12°000 — 14°204 6°91 6°91 0 } 12°05 3°99 0 

| | ; 
TABLE No. 26. 
| ] 

; “ > Observed } Total Observed 
3§ El x 10° x 108 sea = Ne | _ horizontal s, ae | s Pa displacement vertical 
$3 at the E nS es hae hk EQ | displacement. “*ryT | “§Fa referred displacement. 
Az sections. macen. N = 190000k. . | to the centre. Ay. 
11) 18°144 0 0 | 0 0 0 — 17°33 
10 16°603 17°373 0°35 ‘ | — O21 0°92 0°06 | — 16°35 

9 13° 660 16°131 | 0°84 S | — 0°26 | 3°57 0°25 | — 13°51 
8) 7°413 10°537 j 2°18 % } 0°53 7°44 0°58 | — 931 
7} 1°933 4°673 | 4°02 2°2' } 1°80 j 11°67 1°00 | — 4°66 
6 — 10°959 — 4°513 | 5°83 2°7 3°13 | 15°42 1°36 | — 0°55 
5 | — 147064 — 12°512 7°27 3-07 | 420 | 17°43 164 | 1°74 
4 — 20°290 — 17177 | 8°27 3°40 4°87 18°64 1°91 } 3°22 
3) — 26°259 — 23°624 8°83 3°79 5°04 | 19°25 2°24 | 4°16 
2 — 38°06 — 32°512 8°08 4°15 3°93 | 18°45 2°53 | 3°65 
1 — 30°404 — 34°235 6°55 4°50 2°05 | 16°10 } 2°83 } 1°60 
0) — 23-400 — 26902 4°68 4°68 0 | 14+35 2°08 | 0 

TABLE No. 27. 
j ] 
a - 
. F_ x 106 p Na Observed > Displacement 

Bs = - : na E1* 10° bias a 2 displacement. mS = Pe Sesected. 

. ri T= : EA a ye 
endian. mean. N = 140300k. ~ ay 

0 15°0 0 0 0 0 0 0 
1 26°0 20°5 0°13 — 0°13 0 | 0°12 0718 — 46 
2 82°7 29°3 1°40 — 0°39 10 | 1°30 0°55 — 113 
3 32°2 32°5 3°97 — 0°65 3°3 3°95 0°92 — 161 
4 32°0 82°1 8°25 — 0°93 73 8°53 1°24 — 21°8 
5 31°5 B17 11°87 — 118 10°7 | 13:18 1°43 — 24°5 
6 25°6 28°5 16°60 — 1°46 151 | 19°79 1°57 — 25°8 
7 21°4 23°5 22°66 — 181 20°8 | 31°65 1°75 — 27 
8 21°8 21°6 29 18 — 2°22 26°9 | 40°52 1°95 — 245 
9 20°0 20°9 85°53 — 2°63 32°9 64°28 2°07 — 22°0 
10 12°3 16°1 39 32 — 3°05 36°3 | 85°11 2°03 — 158 
ll 4°4 8°3 40°17 — 3°45 367 | 107°27 1°36 — 87 
10’ — 44 0 39°34 — 3°85 35°5 129°89 164 — o4 
9 — 121 — 83 35°79 — 4°26 B05 152°11 141 70 
8s — 21°0 — 16°6 30°11 — 467 26°5 17217 118 13°6 
7 — 217 — 21°3 25°48 — 509 20°4 189°15 0-04 18°2 
6 — 27°4 — 24°6 19°33 — 5°45 13°8 202°93 07 19°5 
5 — 28°8 — 28°1 15°51 — 5°72 9°8 210°77 0°59 18°8 
4’ — 34°8 — 31°8 13°01 — 5°06 70 0°46 18°2 
3’ — 41°38 — 38°3 9°91 — 625 3°6 0°31 15°0 
2' — 54°0 — 47°9 8°56 — 651 2°0 017 10°4 
ys — 42°8 — 484 7-09 — 677 0°3 | 0°03 38 

0 — 27°0 — 34°9 6°90 — 690 0 | — 0°04 0 


| 
| 














the adoption of an arched girder as the best solution of 


support. It is a question then of finding the position of ; rch 
the problem is fully justified. 


equilibrium which can be effected by a series of succes- 
sive operations. A very simple diagram applied to the 
point whose variation is the most sensible, viz., point 5, 
the support of the pier, gives at once with sufficient 
accuracy the definite value of the reaction. From 126°87 it 
descends to 113", and this value is confirmed by a | 
poste ng grenade 2 agg oe | LECTION.—The collection of maps, plans, and views of London 
“ : : N.— ° , ‘ : 
should be = if the — ge beng Lag ace d and Westminster made by the Tate "Mr. Frederick Crace, 
flexible, 8 m reality 24°5 mm., as 1s shown In table | ang lent to the South Kensington Museum by his son Mr. 
No. 27, giving the alteration of form. The diagram Fig. 2, | J. G. Crace, ix now on view from 10 to 4 daily in two of the 
upper rooms in the galleries on the west side of the Horticultural 


- . - . B } 
page 76, gives the course of the expressions EI and | Gardens. ‘These rooms, which are lent to the museum by her 
| Majesty’s Commissioners for the Exhibition of 1851, were for a 


served to calculate the volumes representin the altera- | time devoted to the Caxton Exhibition. They may be reached 
tions of form. Fig. 3, page 76, is the course w ich reduces | either by the entrance in Queen’s Gate, or by that in the Exhibi- 
all the vertical alterations of form to the invariable posi- | tion-road immediately facing the main buildings of the museum. 
tion of the points of support. | Admission is free on Monday, Tuesday, and Saturday po the 

The diferent alterations of form thus cleulated are renter wes days on raent of OL Vitor te Sut 
esas the ge Fig: - — amore ee seen | payment. The plans and views selected from the collection for 
axis Of the arch on the scale o per y W: € | exhibition are 3085 in number. A complete catalogue, compiled 
alterations of form are drawn half-size. In this way a! from Mr. Crace’s larger work, has been issued by the Stationery 
distorted curve of an exaggerated form is obtained, but | office at 6d., and may be purchased in the museum. 








APPOINTMENTS.—The following appointments have been made 
' by the Admiralty :—Mr. 8. J. Robins, engineer, to the Rupert ; 
and Mr. C. W. ‘horne, engineer, to the Salamis. 


Sourn Kensincton Museum.—O.~p Lonpon: Crace CoL- 
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DR. WOODBRIDGE’S APPARATUS FOR MEASURING THE PRESSURE IN GUNS. 


(For description see page 136.) 
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Fic.6 HOLLOW PLUC FOR RECEIVING THE PIEZOMETER 
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A TIE PARIS EXHIBITION—COMPOUND CONDENSING ENGINE. 
MM, CLAPAREDE ET CIE., ST. DENIS, FRANCE, ENGINEERS. 


(For description see page 142.) 
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THE PIEZOMETER. 
THE accompanying engravings, page 134, illustrate the piezo- 
meter refi to in our impression for Jan, 31st. 


An account of the experiments referred to in a letter by Dr. 
Woodbridge of December 18th, 1855, is here combined, in substance, 
with a later and, in some res more full communication made 
to.Major -Mordecai, and by him forwarded to the U.S. Chief of 
Ordnance under cover of his letter dated November 3rd, 1856. 
in these experiments to ascertain the pressure 
of the gases evolved by the combustion of gunpowder, by 
including in the cavity within which the pressure should be 
restrained a piezometer, which, by registering the compression of 
a liquid contained within it, should afford an indication of the 

re to which it had been exposed. This instrument, as 
employed in these experiments, is a small cylindrical vessel of 
steel, inclosing a quantity of oil destined to receive the pressure of 
the fluid by which it may be surrounded, through the medium of 
@ piston which is carried inward a distance proportional to the 
amount of compression. To the piston is attached a stem of 
wire, extending inward, on one side of which a fine point is made 
to press, inscribing, when the piston is moved, a line on the stem 
equal in length to the extent of its motion. The details of its 
construction were arranged with reference to obtaining as large 
capacity and as great — of stroke as its exterior dimensions 
would permit; to fixing the proper relations between the volume 
of oil required to fill it, the area of the piston, and the range of 
——— to which it was to be subjected; and to its being easily 

ed without including air. 

The piezometer made use of in the firing recorded November 
27th, 1854, in atable which we shall publish next week, was made 
in the autumn of 1852, and used at that time to test its working, 
for a few firings with a 4-pounder gun, at Perth Amboy, N.J. The 
closed end ~ ¥ the instrument terminated in a screw }in. in 
diameter, designed to secure it to the bottom of the gun, where 
it was inserted into a hole tapped to receive it. The screw was 
broken in the first experiment, though the instrument retained 
the record of the compression. A second piezometer, similar to 
the first, but attached by a screw of the full diameter of the body 
of the instrument—lin.—was employed in the second and third 
rounds, breaking in the third. e original design in inserting 
the instrument in the manner mentioned above was to avoid 
injuring the <4 used in these trials in a way that would render 
it unserviceable. The third piezometer, nee f without injury in 
all the subsequent experiments, was inclosed, when used, in a 
hollow plug of steel screwed into the side of the gun, the cavity 
of the plug and the bore of the gun being in communication. It 
was essentially like its predecessors, excepting that the attaching 
screw was omitted. It is represented in full size in the engrav- 
ing, page 134. Fig. 1 is a section through its axis; Fig. 2 an 
exterior side view ; Fig. 3 a view of the end placed, when in use, 
toward the bore of the gun ; Fig. 4 of the opposite end, and Fig. 5 
a view of the piston with its stem, separately. The same letters 
are used in referring to like parts in each of the figures. A is the 
body of the instrument. The general form of its lower—or outer 
—end is hemispherical, but it is flattened on four sides—as at a 
and a—for fitting a socket attached to the middle of a small oil- 

n used in filling it. B is the barrel to which the piston is fitted. 

t screws freely into the body, and makes with it a close joint ; 4 
and 6 are holes for the wrench or screw-driver. Cis the piston, 
packed with a leather ring occupying the groove /, Fig. 5; ¢ is 
the eye of the piston, by means m which it is withdrawn or turned 
when required. <A special implement—not represented—is fitted 
to the eye for this manipulation. Disa stem screwed into the 
piston. The lower end is squared, to fit a socket like that of a 
watch-key. As it is desirable to use a new stem for each experi- 
ment, special appliances were prepared for making duplicates 
readily and with accuracy. They are coated with a thin film of 
black varnish to render the marks they are to receive more distinct. 
E is the point from which the stem receives the mark recording 
compression. F isa tubular support for the point, and also a guide 
for the stem of the piston. To it is attached the spring G, pressing 
the point against the stem ; ff are holes in the support to permit 
the oil within it to escape freely when the stem is suddenly thrust 
in, under the action of surrounding pressure. H is a screw per- 
mitting the escape of oil when the instrument is being “‘ set” 
for use, but also capable of closing tightly the opening in which 
it is situated. Tests were made of the tightness of the piston 
and of the joints. Fig. 6 represents, in section, the hollow steel 
screw plug for receiving the piezometer. It is fitted to holes in 
the gun, and inserted at the point where it is desired to ascertain 
the pressure. A ring K K is screwed into its open end to retain 
the inclosed instrument. 

In preparing the piezometer for an experiment, two items are 
to be specially observed—it must contain no air, and the setting 
or adjustment of the quantity of oil contained must be done at 
the precise temperature the instrument is to have at the moment 
of firing. The procedure is as follows :—All the parts are first 
oiled over their whole surfaces. The adjusting screw is inserted 
into the body of the instrument, which is then set upright in a 
socket attached to the middle of a small pan intended to catch 
any overfiow, and is mag | or quite filled with oil, which should 
be made to flow down the side of the cavity rather than ina 
stream. The support of the marking point, quite clean but 
covered with oil, is now screwed into its on with the aid of a 
special implement, not described. When this is withdrawn, it 
will be necessary to replace the oil caused to overflow by its 
insertion. The barrel is now slowly put in its place and screwed 
firmly down. The hole in the piston for receiving the stem is 
filled with oil, the stem screwed in, and the piston inserted in 
the barrel. ‘The adjusting screw is loosened a little, permittin 
the piston to be pressed just below the top of the barrel, an 
again tightened. The next step isto bring the instrument and its 
contents toasettingtemperature. For this purpose a water bath— 
@ common wooden pail—was provided; a narrow tin cup, deeper 
than the bath, and weighted at the bottom, so as to stand upright 
within it ; and a pair of wooden pincers for handling the piezo- 
meter, which instrument could be inserted in them in such a way 
as to be nearly enveloped, and yet to leave the adjusting screw 
and piston readily accessible. The piezometer, siezed in the 
pincers, is placed at the bottom of the cup in company with the 
tools to be used in setting it, and is covered with a loose wad of 
cotton. The cup is set in the middle of the bath, and surrounded 
with water, kept as nearly as possible at the desired temperature 
for a sufficient time to impart, as nearly as appreciable, the same 
to the instrument. It is then withdrawn, the screw loosened, the 
piston depressed a little to a regulated depth with a special tool, 
the screw tightened, and the piston rotated a few degrees, which 
completes the setting. The object of this last movement is to 
inscribe a transverse line on the stem, affording a starting point 
in measuring the length of the stroke. Small changes of tem- 
perature after the instrument is set are of no consequence, as the 
oil will, of course, return to the same volume, and the piston 
stand at the same place, on returning to the same temperature. 
Before placing the piezometer in the hollow plug, a thin leather 
envelope, kept saturated with oil, is drawn upon it—with the 
intention of affording protection against the shock of firing—and 
when inserted, the remaining space within the plug is filled with 
oil, which is retained by stopping the opening through the 
retaining ring—which forms the communication with the bore 
of the gun—with a loosely-fitted disc of cork or leather. 

One particular to be noted is the position of the eye of the 
— with reference to the line in which the gun will recoil on 

ring. The metal surrounding the eye occupies a position at one 
side of the piston’s axis of rotation in the barrel, thereby throw- 
ing the centre of gyration out of that line ; and if that centre be 
so situated as to fall outside of a plane coincident with the line 
of recoil, it is evident that the piston will have a tendency to 
rotate when the gun is fired. It was apprehended that this rota- 
tion might interfere with the proper marking of the stem, or 





accurate measurement of the mark, and for that reason care was 
usually taken to — the piston in such a position that its centre 
of gyration should be nearly in the plane just mentioned, and for- 
ward of its axis of rotation. Curious and instructive results, here- 
after mentioned, were, however, obtained through the accidental 
omission of this precaution. After firing, the length of the 
stroke was measured under a compound microscope by the appli- 
cation of a scale divided into thousandths of an inch and capable 
of being read to ten-thousandths. The volume of oil subjected to 
ressure, the area of the piston, and the length of stroke being 
own, we derive from them the degree of compression. To 
complete the data for ascertaining the pressure to which the piezo- 
meter has been exposed in any given case, it becomes necessary 
to ny the relation of compression to the pressure required 
to effect it. 


The experiments made for this purpose were conducted with a 
good deal of care to secure accuracy, and were somewhat elabo- 
rate. The following account of them is designed to be sufficiently 
minute to afford an opportunity for judging of the accuracy of 
their results. It will be necessary to begin with some description 
of the apparatus. The compressing pump, though an essential 
part of the apparatus, need not be very fully described. Several 
additional drawings would be required for a complete description ; 
and so far as its function of supplying pressure only is concerned, 
its construction is perhaps not very intimately connected with the 
accuracy of the results. Its barrel is of cast steel, placed hori- 
zontally, its exterior diameter being 2°2in. and that of its bore 
0‘7in. The piston, which is also of cast steel, tempered, is forced 
in and retracted by means of a square threaded steel screw 15in. 
in diameter. These parts are placed in a strong frame of iron. 
The screw is turned by means of a ratchet wheel, which forms its 
head, and a lever and paw! connected with it. ‘To facilitate the 
retraction of the piston a crank is attached. Screw valves prevent, 
during the alternate movements of the piston, the escape of the 
liquid through the aperture by which it enters the barrel, and its 
return from the receiver into which it is forced. A safety valve 
of tempered steel, ground to a seat, also in hardened steel with 
its uated lever and weight, is attached to the pump and serves 
for measuring the pressures it is made to exert. 

The construction and arrangement of the safety valve and 
connec are shown in the drawings, Figs. 7 and 8. Fig. 7 
is a vertical section of a portion of the pump through the eentre 
of the valve, and perpendicular to the axis of the barrel. F isa 
prolongation of the barrel upon which the valve is mounted. D 
is the valve, fi to its seat in the cup-shaped top of the screw 
E, which is perforated through its axis to communicate with the 
bore of the pump. It is also fitted in the cap C in such a way as 
to allow it to rotate freely, in order that it may be ground to the 
seat in the exact position in which it is to be used. Fig. Sis a 
view of the valve and cap, at right angles with the section. An 
obtuse knife edge at the top of the cap receives the pressure of 
the lever A. e valve, cap, and screw, are all of tempered 
steel. B is the pin on which the lever turns. It is tempered and 
polished ; the end of the lever is also tempered as far as its bear- 
Ing on the valve, and the hole for the pin is polished. This mode 
of construction probably secures a nearly uniform ratio between 
the friction and pressure under different strains. G is the weight. 
The line of suspension is made to coincide with one of the faces 
of the stirrup, so that its relation to the graduations of the lever 
may be easily seen. Gauges constructed upon the plan just 
described are, at their best, subject to two sources of uncertainty: 
the friction of the pin, and the impossibility of determining by 
measurement the area of that part of the valve actually receiving 
pressure. For reasons which will hereafter mentioned, this 
safety valve was used in the measurements of the highest 
pressures employed, not, however, without previous comparison 
with another gauge designed to avoid the defects just men- 
tioned, and ay constructed for use in these experiments. 
It will be called the “valvular gauge,” for convenience of 
distinction from other gauges to be su uently described. 
Figs. 9 and 10 present a front elevation of this instrument. 
The valve is of hardened steel, and is inserted in a stem of steel 
D, which is supported on its sides, at its upper end, by passing 
through the screw A in the cross-piece B. The lower part of the 
valve enters a cavity a short distance, closing it by contact 
with the sides of its circular orifice. This cavity receives the 
liquid transmitting the pressure, which is communicated through 
the tube C. The Block , into which the cavity is drilled, is also 
of cast steel and hardened at its upper part. The valve was 

und to its seat with flour of emery and finished with crocus, 
Cy sctelits it in its place. The screw through which the upper 
end of the valve stem passes is fitted to a tapering hole in the 
cross-piece, and being slitted through its axis, the parts which 
support the stem may be made to approximate each other at 
pleasure. Both the upper part of the stem and the bearing 
arts of the screw are tempered and polished, and the adjustment 
is such as to avoid friction and oscillation in any perceptible 
degree. The valve has a conical cavity at its upper side, to 
receive the point of the hook F, by which the weights with 
which the valve is to be loaded are suspended. The point is also 
conical, being slightly more acute than the apex of the cavity, 
which last is Frm ree f as accurately as — over the centre of 
the area receiving the pressure of the liquid. The form of the 
valve is the result of several trials, and although from its general 
shape it might be expected to wedge into its seat, it is not found 
to ng so, but is teed after hard pressure with no more force than 
is required to lift its weight. The bearing surface of the valve in 
contact with its seat is too narrow to allow of easily determining 
its precise form. The block E, into which the cavity e is drilled, 
is supported by the iron frame H H—Fig. 9—which rests on the 
larger wooden one K K, Fig. 10. Three scale pans of different sizes 
forreceiving the weights are required, as the larger ones would alone, 
in some cases, be too heavy for the desired pressure. The 
lightest is used for pressures not more than 500 Ib. to the square 
inch; the medium for pressures from 500 Ib. to 6000 1b.; the 
heaviest, J, Fig. 10, designed for higher pressures, is represented 
as suspended in place by the hooks F In order to avoid the 
danger of injuring the instrument in placing large weights on the 
scale, it is detached by raising it with a lever inserted under the 
pin Z in the lower hook, using M as a fulcrum, and turning back 
the loop G, when it may be allowed to rest on supports placed 
under it. Six 501b. weights, four of 10 lb. and one of 5 Ib., were 
made for use with the instrument. They are of cast iron, turned 
and adjusted by comparison with the standards at Trenton, fur- 
nished to the State of New Jersey by the United States Depart- 
ment of Weights and Measures. The smaller weights made use 
of were not all of exactly their nominal weight, but where dif- 
ferences existed they were accurately known. The weights of the 
valves, hooks, and scales were also carefully ascertained. 

A comparison of the pressure of a column of mercury of 
known height with the weight on the valve of the gauge required 
to balance it, was — as the most accurate method of deter- 
mining the relation between the weights to be placed on the 
scales and the desired pressures per square inch. It therefore 
became necessary to construct an instrument for the purpose. 
The mercurial pressure-gauge consists of a cistern of glass con- 
taining mercury, and a series of es yee md lass tubes 
attached to a graduated staff and joined continuously together, 
extending to the height of 52ft. The tubes are so connected with 
the cistern that by pressure — the surface of the mercury it 
may be forced to ascend the tubes. In Figs. 11 and 12 C repre- 
sents the cistern which is ted at the bottom to a foot B, 
by which it is securely attached to the floor of the basement, 
through the intervention of the piece of timber A, Fig.11. Aniron 
cap D is cemented to its neck, and is drilled so as to afford continu- 
ous passages, through the tubes ore: 12—and d—Fig. 11—from 
near the bottom of the cistern to the foot of the staff E, and from 
the orifice s—which is connected with th 





@ source of 


pressure—to 
the surface of the mercury within, The tube ¢ is of glass, 





cemented into the cap D, and terminates near the bottom of the 
cistern, d is an iron tube screwed tightly into the cap, and 
forming the communication between the cistern and tubes for 
receiving the column of mercury. These tubes are supported by 
a wooden staff composed of five pieces—one to each tube—pro- 
vided at their ends with suitable coupling-irons and screws for 
— them tagethen, as represented in Figs. 13 and 14, in which 

{ and E are the staff, F F, Fig. 18 the tubes, and G G the 
couplings. Fig. 15 is an end view of one of the pieces, showing 
the horizontal outline of the coupling and—by inner dotted lines— 
a horizontal section of the staff. A broad angular groovein the 
front side of the staff allows the tubes a protected situation. 
Each tube isa little shorter than the section of staff to which it 
is attached, extending nearly through the castings at the ends, 
into which they were at first cemented. It was, ent found 
necessary to substitute stuffing-boxes, one of which is represented 
in section, Fig, 16. Two rings, one of vulcanised india-rubber 
and one of Teather, formed the stuffing. The faces of the 
couplings adjoining each other were brought to a plane surface in 
the lathe, and the joining of the tubes made perfect by interpos- 
ing a ring of very thin sheet-rubber before screwing the couplings 
together. The glass tubes were drawn for the purpose, and those 
most nearly alike in diameter of bore were selected to equalise, 
as nearly as possible, the effect of capillary repulsion. Their 
internal diameter is about one-tenth of an inch. ‘The staff is 
marked into divisions of 1ft. in length, the measurements being 
transferred with much care from a rule divided at the U ‘S 
department of Weights and Measures. A short scale, divided 
into inches and fractions, was used for measuring the height of 
the mercurial column between these lines. Pressure was applied 
by means of the pump represented at M, Fig. 17 and 18, which need 
not be described. 

Although the cementing of the cap to the cistern was tested at 
a higher pressure than it could receive in the use for which it 
was designed, it failed to remain tight—a defect which it became 
necessary to remedy by a kind of stutting-box applied tothe neck of 
the cistern, which it is not thought necessary to represent 
in the drawing. A signal-bell, at the foot of the instrument, and 
a cord running up by the side of the staff to the garret, afforded 
means of communication from the observer above to the operator 
below. When the arrangement was completed, the uted of the 
height of the column was such as to allow of giving, at pleasure, 
many varying degrees of convexity to the surface of the mercury 
rising from the end of the topmost tube whenfull. Five thermo- 
meters, hanging against the staff, one in each story of the build- 
ing, were employed to ascertain the temperature of the column. 
The specific gravity of the mercury made use of, according tomy 
determination, was, at 60 deg., 13°589 water at 60 deg. being 1. In 
yr oye the pressure of the column, its height from the surface 
of the mercury in the cistern was taken, and the counteracting 
pressure of the weight of the oil by which the pressure was applied 
was allowed for in proportion to its height and specific gravity. 

The first comparisons between the valvular and mercurial pres- 
sure gauges were made by placing them in direct communication 
with each other and the pump—a mode which for accuracy leaves 
nothing to be desired; but, on account of the tediousness and 
“?e of resorting to the mercurial gauge (which was unavoid- 
ably located about three-quarters of a mile from the workshop) 
to test each modification of the valve, another plan was after- 
ward adop' An instrument was prepared in which the volume 
of air at the temperature of 32 deg. was noted for each foot in 
height of the mercurial column in the upper part of its scale. 
Fig. 19 represents the instrument, which is chiefly of glass. The 
pressure is communicated through the tube B, which is cemented 
into a steel connecting screw A. E isa quantity of mercury 
transmitting the pressure to the air to be compressed, which is 
principally contained in the part F at the ordinary pressure of 
the atmosphere, but under pressure occupies only the tube C, or 
a portion of it. This tube, though oe cylindric exteriorily, 
has a tapering bore, largest at the bottom, and vanishing at c— 
the design being to equalise as far as possible the spaces repre- 
senting equal increments of the height of the mercurial 
column. The scale D is of brass, divided into 160 parts, 
and attached to the tube by two bands, Only the upper 
one, d, pinches the tube, to avoid its displacement by the 
expansions and contractions occurring with changes of tem- 
perature. To detect any error in the position of the scale a 
mark is made on the tube, corresponding with the top of the 
scale. Fig. 18 represents the arrangements for the use of the 
instrument. C is a water-bath, in which it is surrounded by a 
current of ice-cold rain-water flowing from the pail A and passing 
out from the bottom of the bath by a syphon, not shown in the 
figure. The bath is a glass tube closed at the bottom, attached 
to afoot D, and furnished with a wooden dish B at the top. 
The water escaping by the syphon runs upon ice, and is returned 
at frequent intervals to the pail. Both this and the dish at the 
a the bath are constantly supplied with ice. E and G are 
tu communicating between the air pressure gauge and the 
pump, and also through the tube F, with the mercurial or with 
the valvular pressure gauge as desired. The cup K is used for 
replenishing the pump with oil—the liquid used for communicat- 
ing pressure. <A screw-cock L—nearly concealed in the drawing 
by other parts of the apparatus—is interposed between the 
ae and the gauges. H is a stand for the support of the cock. 

he instrument just described—distinguished by the name of air- 
gauge—when graduated by comparison with the mercurial gauge, 
could be depended on for indications substantially identical with 
those of the latter, and saved much labour in the work of per- 
fecting the valvular gauge, which involved many alterations. 
This last instrument could, of course, only be compared with the 
others mentioned within the limits of their range of pressures, 
which was but little more than twenty atmospheres. These com- 
parisons were, however, sufficient to establish the ratio between 
pressures indicated and weights applied. After the form of the 
valve was changed to that shown in the drawing already 
referred to, its action was very uniform. A weight of 59°323 
grains on the area of the valve was found equivalent to a pressure 
of 1]b. per square inch. 

As a test of the uniformity of the action of the valvular gauge 
at oe somewhat higher than the mercurial gauge could 
indicate, it was connected with the manometric gauge p aFinos in 
Fig. 20, which was capable of indicating a pressure of one hundred 
atmospheres, and, having been constructed very accurately, it 
also served to give corroborative evidence of the accuracy of the 
computed relations between the pressure per square inch and the 
weights on the valve. A table was prepared, giving the weight 
in grains, which must be placed in the appropriate scale for each 
100 lb. per square inch up to 15,000 1b, t may be well to 
remark that all the arithmetical operations were proved. It was 
customary also that the individual weights employed for a given 
pressure should be designated by two persons separately, to avoid 
errors. (Zo be continued.) 








THE Gazette of Monday contains a notification declaring that 
the Lords Commissioners of her Majesty’: Treasury, under the 
Customs Consolidation Act of 1876, have constituted and appointed 
the towns of ap Fee Coleraine and the city of Teckiainery 
to be ‘‘ ports in part of the United Kingdom called Ireland.” 
In each case the exact limits of the port from henceforth are 
defined, and all previous limits of the ports are “ annulled.” 

THe Late RicHarp HartrMany.—Richard Harttmann, of 
Chemnitz, “‘the king of the Saxon machinists,” died recently, at 
the age of sixty-nine. He began life as a tool-maker, being a 
journeyman in 1830, In 1837 he set up asa manufacturer of 
cotton spinning machinery ; in 1847 he added a locomotive factory 
to his establishment, and in 1855 he undertook the manufacture 
of mining and boring machinery, engineering tools, &c. By 
1869 his workshops were fifty in number, and he employed 2600 
men, 
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RAILWAY MATTERS. 

TueE scheme of the Rhymney Railway Comeur for extending 
their line into the Taff Vale, and to come thus into direct 
competition with the ‘laff Vale Company’s line, is abandoned. 

THE administration of the Bergischmiirkisch Railway have 
published the results of their gg on the subject of the 
durability of rails, They state that whilst iron rails, on an 
average, last but twelve years, er cast steel rails last 
twenty years, 

THE Metropolitan Elevated Railroad of New York have let 
contracts for the construction and erection of an extension of 
nearly eight miles of their railroad, making in all twelve miles of 
extension, About 40,000 tons of iron will be required. The work 
is to be completed by the 1st of next September. 

Ramway work is not very plentiful in Germany. A 1 
portion of the great ironworks of yy | are, it is said, py 
closed, whereby 2000 workpeople will be thrown out of employ- 
ment. ‘These works have been carried on at a loss for some time 
past, and the stoppage causes much anxiety in Berlin. 

Tue Cleator and Workington Junction Railway Compan 
report that the contract for constructing the authorised branc 
railway from Distington to Rowrah has been taken by Messrs. 
Ward and Co., the contractors for the main line. The Moresby 
Coal Company are now forming a branch from the main line to 
their new colliery near Walk Mill, which has been sunk toa 
valuable seam of i 

Ar the recent meeting of the London and South-Western 
Railway Company the chairman said, with reference to the new 
suburban station at Waterloo now open for traffic, that during 
the year the ae carried over 26,000,000 of passengers, most 
of whom used the Waterloo station, and that it was quite time 
that the company provided for the accommodation of such an 
enormous number of the population. It has grown by about 
5,000,000 during the last four years. It may be asked what 
number of “‘ the population” provides 26,000,000 passengers? The 
company has not increased the price of its season tickets. 

Tr is stated that the Grand Duke Nicholas is preparing a third 
expedition for 1879, which is to set out in the end of March, in 
connection with the Russian scheme for a railway from Orenburg 
to Tashkent. After having cleared Tashkent and Samarkand, it 
will cross the Amu and pursue its researches to the defile of 
Bamian, in Afghanistan, in the direction of Kabul. The explorers 
will then descend the Amu in a native boat, from the meridian 
of Balkh to Khiva, for the purpose of investigating the navi- 
gation of that river. From Khiva they will, it is thought, follow 
the ancient bed of the river to its old mouth in the Caspian. 

Ong of the principal objections made to the Elevated Railway 
by New York citizens is respecting the rattling noise made by 
the trains running on the iron structure. Among others whose 
assistance was called in to stop the noise, was the inventor of the 
a ay h; but Mr. Edison is not able to prevent the noise. 

fe has, however, made some attempt, on the principle that a 
thing once begun is half finished, for, says a contemporary, ‘‘he 
has got a contrivance to stop the noise, and he has discovered 
where the noise comes from, and he knows where it goes to, but 
doesn’t appear to be able to find any place in between to put the 
machine.” This difficulty appears to be the other half. 

Tue new Swinton and Knottingley Railway, which runs from 
Knottingley to Swinton, near erham, where it joins the 
Midland, has so far prog: towards completion that Messrs. 
Cuttle and Sons, auctioneers, of Pontefract, have rage - the week 
aoe of by auction the wooden huts, church, public-house, 
and other erections situate at Noyd Moor. The nuts, &c., were 
erected by the contractors, Messrs. Dronfield and Holmes, for the 
excavators to reside in, owing to the scarcity of houses in the 
district, which is purely agricultural Only some fifty or 
sixty men are now employed on the works, and it is understood 
that they will be conveyed to and from Pontefract night and 
morning by a special train until the work is finished. It is 
expected that the line will be opened in a few months. 

THE acceptance, by the Swiss people, of the St. Gothard 
Tunnel and Railway compromise 1s likely to be followed by a 
scheme for piercing the Simplon. Herr Favre, the contractor 
for the St. Gothard line, is now in treaty with a group of 
French financiers for the execution of this project, and, according 
to the Nouvelliste Vaudois, the negotiations are making satis- 
factory progress. The estimated cost of the tunnel is £2,960,000 ; 
the length to be bored, 8°68 miles; and, if the work were begun 
forthwith, its completion would probably coincide with that of 
the St. Gothard. The distance from Paris to Milan by the 
Simplon is 79°36 miles less than by the Mont Cenis, and 94°86 miles 
less than by the St. Gothard route. The proposed line would 
form the shortest route by 80 miles between England and the East, 

THE directors of the Furness Railway Company in their half- 
yearly report recommend a dividend of 5 per cent. against 8 per 
cent. in the corresponding period of last year, and Mr. F. C. 
Stileman, the engineer of the company, reports that the channel 
walls of the Ramsden Dock entrance are well advanced and that 
the entrance basin is completed. The gates and hydraulic 
machinery of the lock are finished. The excavation and other 
work of the Ramsden Dock will be, as anticipated, completed 
and ready for the timber traffic of the season, and a second 
entrance into the Buccleuch and Devonshire Docks will be opened 
during the half-year. A considerable amount of dredging has been 
executed in Walney Channel near the entrance to the Ramsden 
Dock. The dredging on the bar at the entrance to the Barrow 
harbour has been in operation for a period of twelve months, the 
result being satisfactory, the first cut, giving a depth of 9ft. 
below low water ordinary spring tides, has been dredged for about 
half its length for a width of 200ft., which remains open and 
free from deposits. 

Towarps the close of last year, the Pullman Palace Car Com- 
pany, of Chicago, had in use 300 of Allen’s steel-tired wheels, 
42in. in diameter, and with paper bodies. ‘The first of these were 
fitted to cars in May, 1876, and up to November last all were in 
constant use, but 66 tires had been re-turned. The tires are all 
0 mer steel, made by Messrs. John Brown and Co., of 
Sheffield. Up to the time that the 66 tires were re-turned, 
they had run an average of 110,754 miles, the greatest number of 
miles to any tire being 130,458, and the smallest number 76,914. 
The average, it will be seen, is very high, but inasmuch as the 
most perfect tires run longest before a necessary, 
the average will probably be much increased by the time that all 
the wheelsarere-turned. The — and Alton Railway Company 
have also a number of these wheels in use. At the beginning of 
November last 24 of these—which were then running, or were, 
though standing, in good working condition, but none of which 
had been re-turned—had run an average of 184,594 miles, the 
smallest number being 144,572, and the largest 194,760 miles. 

In concluding a report on the collision which occurred on the 
3rd_ult. at Shoreditch station, on the North London Railway, 
Major Marindin says :—The very frequent occurrence of accidents 
arising from mistakes between the signalmen in two adjacent 
boxes points to the advantage which would accrue from the 
adoption of some means of stopping signalmen from giving ‘‘ line 
clear,” before a train which they have accepted in block has 
passed out of the block section. e system of interlocking the 
signals and the block telegraph instruments, which has been 
successfully tried on one or more lines of railway, effectually 
prevents a signalman from lowering his signal for a train to pro- 
ceed, until he has received ‘‘line clear” from the signal-box in 
advance, and if this system were supplemente 
mechanism which would 
advance box from giving 
the block section, until his block — 
set at liberty by the actual passing of t 
sary safeguard 





by some 
amy prevent the signalman in this 
“line clear,” after a train had entered 
hh instruments had been 
is train, then the neces- 
against accidents of this nature would be provided. 





NOTES AND MEMORANDA. 


A WHITE pigment, said to excellent covering properties, 
is prepared according to Meissner’s process, by combining the 
sulphide of barium and sulphate of zinc in solution, and subject- 
ing the precipitate which ensues—a mixture of sulphide of zinc 
and sulphate of baryta—to the action of superheated steam, by 
which, at white heat, all the zinc sulphide will be converted into 
zine oxide, 

THE continued decrease of the waters of the Amazon is a 
jhenomenon, ca‘ much anxiety amongst the inhabitants of 
ts shores, Naviga ion above Manaos is almost an impossibility. 

e cause of the continued decrease of the quantity of water is 
at present unknown, but various opinions are exp as to the 
effects of deforestation, which, however, is not so great as in 
other countries, where the same phenomenon has been observed. 


M. Lz Bon strongly condemns the use of borax as a preserva- 
tive of meat, and he points out that while this substance is an 
excellent preservative agent, it nevertheless originates serious 
intestinal derangements, when meat thus preserved is taken as 
food. Its poisonous action on plants, he notes, has already been 
pointed out by M. Peligot. He expresses also a general dis- 
—— of the use of saline substances as food preservers, an 
o = for which he considers cold to be the only unobjectionable 
agen 

M. Devarontarne has communicated to the French Academy 
the fact that he has succeeded in isolating from the mineral 
sipylite—from Amherst, Va.—a base whose characters agree 
closely with those of Marignac’s ytterbia. In a paper read before 
the same society, M. Dieulafait demonstrated the existence of 
baryta and strontia in all the primordial rocks, affirming that 
these earths may readily be detected in feldspars, in mica of 
primitive rocks, in granites, and syenites. He regards the primi- 
tive rocks as the original source of baryta and strontia. 


A conTeMPoraRy recently defined the requirements of a good 
boiler water as follows :—It should be characterised by—(1) Free- 
dom from any very a quantity of suspended mineral 
matter; (2) absence of any trace of mineral acids, or of acid 
salts, or corrosive salts of any kind ; (3) absence of oily or fatty 
substances of any kind; (4) and, finally, a pood boiler water 
should not contain more than thirty grains of solid matter per 
gallon, and not more than the half of this quantity should pre- 
cipitate on boiling under pressure. 


For electrotyping on non-conducting materials, such as china 
and porcelain, a new and ingenious process has lately been intro- 
duced in France. Sulphur is dissolved in oil of spike lavender 
to a syrupy consistence; then chloride of gold or chloride of 
platinum is dissolved in sulphuric ether, and the two solutions 
mixed under a gentle heat. The compound is next evaporated 
until of the thickness of ordinary paint, in which condition it is 
applied with a brush to such portions of the china, glass, or other 
fabric as it is desired to cover, according to the design or pattern, 
with the electro-metallic deposit. The objects are baked in the 
usual way before they are immersed in the bath. 


A Frencu railway contractor, M. Lostal, recommends quick- 
lime as a preservative for timber. He puts sleepers into pits, and 
covers them with quicklime, which is slowly slaked with water. 
Timber for mines must be left for eight days before it is com- 
pletely impregnated. It becomes extremely hard and tough, and 
is said never to rot. Beech wood, prey in the same manner, 
has been used in several ironworks for hammers and other tools, 
and is reputed to be as as iron, without the loss of the elas- 
ticity peculiar to it. According to the Kurze Berichte, lime slaked 
in a solution of chloride of calcium is used in Strasburg as a fire- 
proof and weatherproof coating for wood. 


At.oys of different materials in imitation of gold and silver, 
applicable as substitutes for these metals for ornamental pur- 
poses, have been produced by Messrs. Meiffren and Co., of Mar- 
seilles, ‘To make an alloy having the colour and appearance of 
gold, they place in a crucible, copper as pure as possible, 

jlatinum, and tungstic acid in the proportions stated below. 
Vhen the metals are completely melted they stir and granulate 
them by running them into water containing 500 grammes of 
slaked lime and 500 grammes of carbonate of potash for every 
cubic metre of water. This mixture, dissolved in water, has the 
property of rendering the alloy still purer. The granulated 
metal is next collected, dried, and after remelting in a crucible, 
a certain quantity of fine gold is added. An alloy is thus pro- 
duced which, when run into ingots, presents the appearance of 
red gold of the standard 743%. The colour of the alloy may be 
changed by varying the ———- of the different metals, As 
flux boric acid, nitrate of soda, and chloride of sodium, previously 
melted together in equal proportions, are used. The proportion 
of flux to be employed is 25 grammes per kilogramme of the 
alloy. The proportions employed by preference for producing an 
alloy of red gold colour are: Copper, 800 grammes; platinum, 
25; tungstic acid, 10; and gold, 170 grammes. 

In a paper ‘On Galician Ozokerite and Ceresine,” read before 
the American Chemical Society, by Dr. J. Grabowsky, the 
author says ozokerite is found in Galicia, Austria, principally in 

rislaw, near Drohobycz, and Dzwiniacz, near Stanistawow, at 
the northern foot of the Carpathian mountains; the formation is 
miocene and of some importance, on account of its petroleum 
springs. ‘The crude ozokerite is separated from the gangue by 
—- and worked into paraffine or ceresine. ‘The trying is 
effected either by direct fire or by steam. In the former case, 
the ozokerite is placed in iron kettles of about 14 metres in 
diameter by 1 metre in height, melted, drawn off, and the residue 
boiled with water, when all the ozokerite will rise to the surface 
of the water. In the latter case, the melting is done by steam, 
in the same manner as with paraffine or stearine, and needs no 
further description. _ The tried ozokerite is clarified by allowing 
it to settle for several hours, and then poured into iron moulds. 
It is = in this form, without any further packing, and in 
 weeg of about 50 to 60 kilogs. The manufacture of paraftine 

rom ozokerite is effected by distillation over direct fire, from 
iron retorts with flat bottoms, containing from 700 to 1000 kilogs. 
The products of the distillation are :—Benzine, 2 to 8 per cent.; 
naphtha, 15 to 20 per cent.; paraffine, 36 to 50 per cent.; heavy 
lubricating oils, 15 to 20 per cent.; coke, 10 to 20 per cent. The 
raffine is pressed, treated with sulphuric acid and caustic soda, 
tered through paper and fine animal charcoal, and manufac- 
tured into candles. The naphtha is purified in the usual way, 
and the heavy oils are sometimes subjected to fractional distilla- 
tion, but mostly shipped as such to Vienna. The manufacture 
of ceresine consists of the removal of the impurities from the 
‘*earth-wax” by the aid of sulphuric acid and animal charcoal ; 
but only the best kinds of ozokerite are used. The finely-divided 
animal charcoal seems to be the active agent, since a fair ceresine 
may be obtained by simply treating commercial ‘ earth-wax” 
with bone char and concentrated sulphuric acid. Comparatively 
only a small quantity of earth-wax is worked in Galicia ; it is 
shipped principally to England, Moravia, and Vienna. The 
ceresine is exported in large quantities to Russia, where it is sold 
as beeswax ; for this purpose it is melted together with a little 
beeswax, in order to impart to it the characteristic odour. Good 
ceresine is hardly to be distinguished from beeswax; the best 
methods are the following :—(1) Ceresine is not as easily kneaded 
between the fingers, and becomes brittle more readily than bees- 
wax. This test is, however, doubtful, if the sample consists of a 
mixture of the two. (2) Ceresine iy scarcely attacked by warm 
concentrated sulphuric acid, whereas beeswax is completely 
destroyed by it. By this test the quantities of beeswax and 
ceresine can be determined in a mixture of both. The whole 
exploitation of the ozokerite is in the hands of the Jewish popu- 
lation. It is very imperfect, needs enterprise, and many changes 
in the mining laws, 





MISCELLANEA. 

From Lloyd’s agent at Emden, a telegram was received on 
Saturday last, stating that the Borcum Lighthouse was injured 
by fire on Friday night, according to pilots’ reports, and is unable 
to perform service, 

TxHE Rochester town council have decided to present a bill to 
Parliament this session, to empower the corporation to acquire 
the Strood Waterworks, construct additional plant and an em- 

mt, sewage works, &c. Some opposition is threatened. 

On the 14th inst. it was decided that the Manchester Corpora- 
tion Water Bill will be originated in the House of Commons 
The threatened soutien to this bill, on standing orders, by 
Mr. Stanley Hugh Le Fleming was withdrawn on the same day. 


LicyirE has been found in large quantities between Jaffa and 
the Dead Sea. This, with the asphaltum, also abundant, will 
enable Palestine to supply fuel to Egypt and Syria, both of 
= having no wood, pay from £2 8s. to £2 16s. per ton for 
coal, 
.. THoveH Indian public works are stopped to pay for “‘ scientific 
frontiers,” instructions have been sent from Ceylon by the Secre- 
tary of State to Mr. Bateman, M.I.C.E., to send out an engineer 
to complete the final surveys required for the commencement of 
the Colombo Waterworks. 


Messrs. G. Battzy Toms anp Co., of Laurence Pountney- 
hill, have published lists of channel, angle, tie, bulb, acute angle, 
obtuse angle, bulb angle, double tee, and other forms of rolled 
iron in a very large number of sizes, including many not com- 
monly quoted, which must be of service to engineers, shipbuilders, 
and bridge builders. 


Tue January number of The Chemist and Druggist, containing 
126 pages has been reproduced in miniature by photo-litho- 
graphy. Every page is beautifully clear, though so very 
small that the mies will be neces: for most readers. 
Probably nothing so small, yet distinct, has been published since 
the reproduction of the despatches for balloon post during the 
siege of Paris. 

Ir is stated that Messrs. W. Denny Brothers, Dumbarton, 
have undertaken to build for the Montreal Ocean Steamship 
Company a large awning-decked steel vessel of about 4000 tons 
gross, for carrying cattle and heavy merchandise between this 
country and C; and between this country and Monte 
Video and Buenos a Her moulded dimensions to the main 
deck are 385ft. by 42ft. by 27ft. lin. The awning deck is to be 
in the form of a citadel, 7ft. in height, and extending 321ft. of 
the vessel’s length. She is to be built throughout of steel, 
including the rivets, and her boilers and boiler rivets are also 
to be of steel. She will, it is thought, be the largest steel 
vessel in the world. 


AMERICAN millers seem to be much troubled, at least in their 
minds, upon the subject of wire binders, which seem to have 
added a new ingredient to wheat impurities. Apparently it is 
the practice of the agriculturist in that country to send his wheat 
through the thrashing machine without separating it from the 
wire by which it is bound into sheaves, and which is broken up in 
such a manner that the subsequent separation of the fragments 
from the grain is, with the existing means of separation, im- 
practicable, or, at least, difficult. The wire, it is said, passes 
with the wheat to the millstones, and from thence it is elevated 
with the meal into the bolting reels, with the silk of which it is 
said to make sad havoc. The subject has been under the notice 
of several millers’ associations, which have pronounced strongly 
against the binders, and have passed resolutions in favour of 
recommending farmers to discontinue their use. Thus, while 
Americans are gaining all the trade in sheaf binders, their own 
thrasher feeders are doing their best to spoil their home trade. 


Tue following statistics give information concerning the regis- 
tration of trade marks, and the delivery of certificates for them 
in Italy, between the years 1869 and 1878—up to July 1st in the 
latter year :—In 1869 there were, according to Trade Marks, 21 
certificates delivered to natives, 2 to foreigners, making a total of 
23; in 1870, 5 were delivered to natives, 16 to foreigners, making 
a total of 21; in 1871, 5 were delivered to natives, 12 to foreigners, 
making a total of 17 ; in 1872, 12 were delivered to natives, 20 to 
foreigners, making a total of 32; in 1873, 12 were delivered to 
natives, 3 to foreigners, making a total of 15; in 1874, 15 were 
delivered to natives, 87 to foreigners, making a total of 102; in 
1875, 20 were delivered to natives, 23 to foreigners, making a 
total of 43; in 1876, 18 were delivered to natives, 114 to foreigners, 
making a total of 132; in 1877, 20 were delivered to natives, 66 
to foreigners, making a total of 86 ; and in 1878, 8 were delivered 
to natives, and 28 to foreigners, making a total of 36.- The totals 
for 94 years were 136 certificates delivered to natives, 371 to 
foreigners. The following was the revenue derived from this 
source in the 9} years:—From the special tax, 18,960f., from the 
stamps, 4716f.; a total of 23,606f. 

ALTHOUGH involved in many lawsuits the Bell Telephone 
Company is said to be turning out 1500 telephones a month. 
There are now 17,500 instruments out, and 15,000 actually 
rented. Instruments are ea ag principally to telephonic 
exchanges, which are being rapidly introduced into all the larger 
cities. At Albany and Troy there are 350 instruments in circuit ; 
at Buffalo there are 250 subscribers; at Detroit about 150 instru- 
ments in circuit; at Chicago, 550; at Indianapolis, 150 sub- 
scribers ; at St. Louis, 325 instruments in circuit ; at Cincinnati, 
200; at Philadelphia, 500 subscribers and 250 instruments in 
circuit ; at Columbus, 200 subscribers and about 50 instruments 
in circuit ; at Baltimore, 300 subscribers and 100 instruments in 
circuit; at Washington, New Orleans, Louisville, Nashville, 
exchanges are being started. In Boston there are 500 subscribers 
and about 150 instruments in circuit ; at Lowell, 200 instruments 
in circuit; at New Haven, 350; at Bridgeport, 175; and at 
Springfield, Hartford, and Providence exchanges are being 
8 An exchange, says the Operator, has just been started 
in New York, where there are at present about 750 subscribers 
and about 250 instruments in circuit. Some idea of the enormous 
profits made by the telephone owners will be gained, says the 
Scientific American, when we state that the cost of manufacture 
is less than one dollar each instrument, while the rental charged 
is from two to three dollars per month. 

For about two years the Italian shipbuilding trade has suffered 
severe depression, in common with the general commerce of the 
world. ile in the year 1877 the total tonnage of shipping 
launched was only one-half the average tonnage built during the 
previous ten years, the past twelve months have been still more 
disastrous to this branch of Italian maritime industry. The 
progress of shipbuilding in Italy during the last thirteen years is 
shown by the following figures :—In 1865, 907 vessels of a total 
tonnage of 58,100 tons, or an average of 64 tons, were launched 
from Italian dockyards; their declared value was £42,710. In 
1866 the figures were about the same, and in 1867, notwithstand- 
ing the annexation of Venice, the returns were only 642 vessels ; 
gross tonnage, 72,257 tons; average measurement of each vessel, 
113 tons; value, £54,835. In 1868-9 the activity in naval circles 
was much greater, and the returns for the latter year were 
96,000 tons, valued at £69,200. In the following five years the 
number of vessels constructed fell off largely, though in 1875, 
although only 337 vessels were launched, the average tonnage was 
as high as 260 tons, the gross value being a little higher than in 
1869. In 1877 only 286 vessels, of an average tonnage of 137 tons, 
or a gross tonnage of 39,287, and valued at £27,516, were built, 
and only one of these was a steamer. At the end of last year 98 
vessels were building, three of which were steamers; and about 
17,500 hands were employed in the various shipbuilding yards. 
The busiest ports are Genoa, Savona, and Spezzia, whence seven- 


tenths of the total tonnage of the kingdom are launched. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS,—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den 
VIENNA,.—Messrs, Gerotp and Co. 
LEIPSIC.—A. TwizrmMevER, % 

NEW a lies Witmer and Roocers News Company, 





TO OORRESPONDENTS. 
*.* In order to avoid trouble and confusion, we find it necessary to 
* * 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be forwa: to their inatu No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address 0) the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

T. J. er 

F. C, (Sout! pton).— You must supply the date within, say, two years, 
otherwise the information you require cannot be looked up. 

A. 8. F. (Chiswick-street).—J/ you publish a description of your invention, 
neither you, nor any other person, can obtain a valid patent for it. 

P. ano 8S.—You should consult our advertising columns. We cannot under- 
take to recommend any particular maker of a machine in such general use, 
Apprentice Moucper.— There is no good work on foundry practice. Write 
to Messrs. Spon, Charing Cross, London, and they will send you the names 

of one or two books which may suit you. 

W. H.— We hav enot published tracings of a Bull engine in our Coraish engine 
series of Working Drawings, nor do we know where you can obtain the same, 
unless, indeed, some of our readers may be able and willing to help you. 

W. . (Wrexham).—A feed-water heater of the kind shown in your tracing 
would not raise the temperature more than tio or three degrees, Put inside 
the amoke-box it would be more efficient. The arrangement is well known, 
and has been applied to portable engines for many years. 

G, C.—Curiously enough, there is considerable diversity of opinion as to what 

the throw of an excentric means, We have very little doubt that as first 
used it meant the diameter of the circle described by the centre of the 
excentric sheave, but it is very frequently used now to express the radius of 
thia circle, and not its diameter. 
. W. (Brake-on-Weser).— We do not know of any work specially devoted to 
the subject to which you refer. You will, however, be able to obtain the 
wathematical part from Stoney “ On Strains,” and probably sufficient of 
the practical from Matheson's ‘* Works in Iron.” We shall soon illustrate 
one of the structures to which you refer. 

J. J. M. (Stockport).—Ihen the tramway which you praise so highly has 

“*in use for forty years” it will be time enough to assert that the expense 
of repair will be but £100 per mile. So far as we are aware not a single 
mile of it has been in regular use yet for even a month, Your calculations 
are sheer guess work, and that being the case, you must nol be surprised if 
we decline to publish your letter. 

J. C. (Ipswich).—{1) There is no special treatise on the construction of double- 
beat valves, If you will say on what point you want information we shall 
be happy to supply it if possible. (2) There is no unanimity of opinion as 
to whether the outside or inside surface of tubes should be taken. In general 
the inside surface is used. yWhen calculating with exactness the comparative 
power of boilers we prefer to use two-thirds of the internal surface. 

J. M.—A “ scule of equal parts" generally represents a gwen number of equal 
units of weight or pressure. In the particular case given by you as an 
example, it is intended that the line 8 t which you are to make = 4 w, should 
be of any length you like to determine, as, for instance, three-fourths the 
depth of the girder. Then supposing the weight w to be 20 tons, you would 
divide the lines t into 10 equal parts, each representing one unit of the 
weight, or one ton (one half the weight being taken by each half the girder 
shown) Now 8 t has become a scale of equal parts by which v x, d&c., may 
be measured ; 3 t having a known strain = 10, the unknown strain in the 
others may be measured by the ratio they bear tost. If 1 = 8 of the equal 
parts of 8 t, then the strain is 8. 





GLYCERINE AS A LUBRICANT. 
(To the Bditor of The Bngineer.) 

Sir,— Will any correspondent kindly inform me of the success or other- 
wise attendiog the use of glycerine for the lubrication of steam cylinders 
of factory engines ; also the mode of application, the amount to be used 
per diem, Crt and where to be o! ed, with relative cost in com- 
parison with best suet ? LUBRICATOR. 

Northampton, Feb. 15th. 





OLD ENGINES. 
(To the Editor of The Engineer.) 

Sir,—I shall be glad if some of the readers of Tue Encineer could tell 
me where I see one of Boulton and Watts’ old pumping engines 
with timber cross beam and a pitch chain working down the shaft or 
well? The cross had an arc at the opposite end to the cylinder, so 
that the chain was always in the centre of the shaft or well. The 
support for the cross beam was built of bricks. There used to be one at 
the Fairbottom Colliery, near Oldham, Lancashire. Can any one give me 
any information about this or any other? INQUIRER. 





TESTING LAMINATED BOILER PLATES. 
(To the Bditor of The Engineer.) 

S1r,—Can any of your correspondents inform me whether 
there is ~ 4 sure and certain means of mal out whether a boiler 
plate, %, be t. Gin. by 9ft. by Jin. hel ow is at all laminated, and where- 
—- mend the ordinary expedient of tapping a sary over with a 


mer ILER PLATE. 
Newcastle-on-Tyne, Feb. 13th. 


{Perhap’s Saxby’s method of testing iron by magnetism will afford our 
correspondent what he requires. A full description of this system will 
be found in Taz Encineer of the 29th November, 1867.—Ep. E.] 








RICHARDSON’S INDICATOR. 
(To the Editor of The Engineer.) 

Sir,—My attention having been called to an illustration in your 
valuable journal of a so-called improved Richards indicator, I beg to 
state that I assisted to make an indicator with the parallel motion on 
the same ciple as the one illustrated, which I think was carried out 
in a much better way, the upright bars being round and made of 
hardened steel, su both at top and bottom, with the pencil-holder 
rolling between. is plan I think you will admit to be far less likely 
to get out of order by being bent or otherwise injured. The indicator 
described above was - - William Potter, and made in the 
works of Mr. J. Casartelli, Manchester, in the year 1872. G. F. Jones. 

56, Booth-street West, Manchester, Feb, 11th. 





MINERAL LUBRICANTS FOR HIGH-PRESSURE ENGINES. 
(To the Editor of The Engineer.) 

Sir,—In answer to the be ged of your correspondent “ Marina” 
relative to the use of solidified hydrocarbons for ell surface 
condensing engines, may I be allowed to state that our experience is not 
favourable to their use, proved by the analysis of deposit taken from the 
condenser, containing as it does a percen of “ grindings,” or 
particles of metal, due from friction, sho an imperfect lubrication 
caused by decomposition of the oil by extreme heat. Solidified hydro- 
carbons were first introduced from America, and for some time met with 
considerable favour from a ocean-going steamship companies, but 
they ure now entirely superseded by a ‘‘ consolidated” or viscid oil, 
which comes as an intermediate between a liquid and a pasty hydro- 
carbon, ha’ the advantage of a lower attenuating point combined with 
higher ¢ gravity, and with a consequent improved lubricating 
power, corrosive action being minimised , | its low attenuating 


. . Lanaston JONEs. 
Leadenhall-street, E.C., Feb. 17th. 





BUBSc...4 TIONS. 


Tax Enoineer can be order, from any newsagent in town or cou! 
ee ae wr oon, 6 rgd, Rs ccepeted oorek 
from the office, on the following terms (paid in advance) :— 
Half-yearly (including double number)... .. .. £0 148. 64. 

Iv evedit 4 pon pe i number) ‘ alates a will 
occur, an annum 

be made, Tux ENGINEER 1~ nad 





Cloth Cases for binding Tux Enatnzrr Volume, price 2s. 6d. each. 





The following Volumes of Tuk Enoineer can be had, 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of THE ENGINEER cun be made up, comprising 46 volumes, 


Foreign Subscri i site Sie, Se oe until 
sone cal 5 ' bers pays 

Py op eto ey Post-o, order must be accompanied by letter of advice 
to Publisher” “Thick Peper Copies map be hadi of preferred at tacreaned 


in advance at the 


Remitta P Order. — A Brazil, British 
glare ts at ra at 
Natal, Netheriande New Brunswick, Newfoundland, New South Wales, 
ew Zealand, Roumania, 
United States, West Coast of ‘Africa, West Tndtee, China vid Bout, 
am a 
Temitionse v4 Bill in feng oe ag Buenos Ayres, ion, France 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia 
pers me ary Ny , £1 16s, Chili, Borneo, and Java, £258. India 


ADVERTISEMENTS. 

*e* The charge for Advertisements of four lives and wnder is three shillings 
for every two lines afterwards one shilling and si ; odd lines are 
charged one shilling. The line om seven . When an adver- 
tisement measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

81x o’cLock on Taurspay EveNrInG IN EACH WEEK. 


t , George Leopold Riche; all 
letters to bc addressed to the Bditor of Tax Enoinerr, 163, Strand. 





MEETING NEXT WEEK. 


Tue Institution or Crvit Enorneers.—Tuesday, Feb. 24th, at 8 p.m.: 
Discussion on “‘ Heavy ? 








DEATH. 


At Yokohama, Japan, on the 28th Nov., 1878, Tazopore Suany, C.E., 
third son of Joseph Shann, of Leeds, England, aged 28 years. 
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TELEGRAPHIC COMMUNICATION WITH AFRICA. 

Tue disaster which occurred to our troops in Africa 
on the 2lst of January was not known in England 
till three long weeks had passed away, a time sufficient 
for Natal and the Transvaal to have been lost, and Cape 
Colony itself put to great straits. The Caffirsand Zulus 
in Natal far outnumber the ruling race; but they 
have made no attempt to overthrow the rule of the 
Anglo-Saxon. The dominant race has either won 
their respect or they fear to return to the servitude of 
Cetewayo. Had this not been the case, the catastrophe 
now fortunately limited would have required the resources 
of the Empire to have dealt with it. The time which 
elapsed between the occurrence and the day when reme 
dial measures commenced might have proved fatal to our 
supremacy in South Africa. This no doubt is a pes- 
simist’s view, but we are justified in holding it, because we 
contend that no important colony should be without the 
means of communicating instantly with the home Govern- 
ment. Science has placed the means of communication 
in the hands of mankind, and in this case the non-use of 
the means was due to procrastination. Not for a moment 
would we advocate a line of telegraph for merely military 
purposes ; it is one of the great necessaries of commercial 

rogress, and in this light should have been supported 
y the Government, yet its value can hardly be calcu- 
lated in cases of political emergency. The unanimous 
expression of opinion from all parties, that South Africa 
should be telegraphically connected with this country 
is sufficient evidence of the value of such a work. 
Turning from the purely political character of the 
case, which can be dealt with by publications more 
immediately devoted to that kind of work, we would 
consider how the connection is to be made. Nearly 
twelve months Mr. Donald Currie — this ques- 
tion of telegraphic communication with the Cape, and 
advocated the construction of a cable to connect the 
existing Brazilian cable at Cape de Verde with various 
stations along the West Coast of Africa. About the same 
time, Sir James Anderson advocated the laying of a cable 
from Aden—from which place the Eastern Telegraph 
Company has two cables—along the East Coast of Africa, 
with stations at Zanzibar, Delagoa Bay, Natal, and a 
branch to Madagascar and the Mauritius. A-eareful con- 
sideration of these two routes leads us to the decided 
conclusion that the latter is by far the better. It presents 
fewer engineering difficulties, would be more easy torepair 
a cable laid along if a fault occurred, and would be of 
ater valuecommercially. Thecost of cablesis accurately 
nown, and theirconstruction or laying present no peculiar 
difficulties. The Telegraph Construction and Maintenance 
Company undertook to construct and lay the cable for 
£250 per mile. The capital required for the whole scheme 
was something less than one and a-balf millions. The 
colonies showed how deeply they felt the want of tele- 
graphic communication by agreeing to grant subsidies for 
a certain number of years ; to allow, in fact, something 
to the capitalists who risked their money, till such time 
as trade might develope, and the cables pay commercially. 
From fifteen to twenty years was the length of time for 
which subsidies were asked and granted. Besides our 
own colonies, the Sultan of Zanzibar and the Portuguese 
Government, seeing the value of such a work, promised 
support and subsidies. How is it, then, one may ask, that 
the cable is not laid, nor, in fact, commenced? So far as 
we can gather, the home Government are answerable for 
the delay. Not that they absolutely refused the subsidy 
asked, but that the subject has been put aside from time 
to time in the hope of something happening to give them 
more money, or to e the wants of a cable or other 
communication less urgent. At any rate procrastination 
has again brought its reward. Had the Government at 
once to support the company the cable would 
now be in a fair way of completion. It may be, however, 

in extenuation, that a third scheme, supported b 

well-meaning and enthusiastic men, was contemplated, 
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and that the Government have really given no cause for 
blame. This third scheme is so irrational that we can 


hardly understand how it receives any support. It is to 
construct a land line through the heart of Africa. The 
practical difficulties, from an engineering point of view, 
seem never to have been adequately considered, the Council 
of the Geographical Society and M. r. Stanley notwithstanc- 
ing. The proposal is to construct a line somewhat in the 
following direction :—From Natal tothe Transvaal through 
Matebeland northwards to Tete, thence wid Lake Nyassa, 
or the country east of it to Zanzibar, and so on through 
Ungers, Unyamuesi, and across e Victoria Nyanza 
to Uganda, and thence by the Victoria Nile to Gondokoro 
or Lado, and on through Egypt. 

If any reader is interested in this apantien, and will 
take up a recent map of Africa, he will soon gain some 
idea of the engineering difficulties in the way of such a 
scheme. From Alexandria to Gondokoro we traverse a 
sr explored district. We say partially explored, 

or with the exception of the stream of the White Nile, 
and a short distance on either bank, the country is abso- 
lutely unknown in stretches of hundreds of miles. This 
district, however, might present no great difficulty 
in the way of a survey, but once past the Victoria 
Nyanza, we practically plunge into some sixteen hundred 
miles of the Continent, through which, no doubt, the 
white man has from time to time entered and traced a 
narrow path, but which, for erecting a line of telegraph 
is as unknown as the Antarctic continent. Again and 
again has the indomitable Saxon attempted to make 
known the unknown, and almost as often has the long 
death roll of explorers lengthened its list. It would take 
years to complete the survey of the district through 
which the proposed line is to ary We will, however, 
suppose the survey to be complete, or to be neglected, 
and that steps are commen to erect the line. The 
opinion of y xem, Mayes may be of some use in any 
discussion of the work. He says: “To construct a land 
line through Central Africa would take years to accom- 
naam and, when it is finished, by what means will you 
eep up the communication? One of the schemes 
is to go from Zanzibar to Zita on the Zambesi, but I 
defy any company to carry a line along this route 
within a space of five years, from no other cause than 
the nature of the country itself.” Captain Mayes has 
had great experience in India, and was the engineer in 
command of the East African expedition. In his lengthy 
correspondence he shows that within the district through 
which such a line must pass are large tracts of hundreds 
of miles of tropical vegetatior, through which if a road 
be made and the roots of the trees carefully grubbed up, 
the luxuriant undergrowth immediately reasserts its 
sway, and soon the jungle is as impenetrable as ever. A 
road would certainly have to be cut, or it would be im- 
possible to transport materials. “It must be understood 
that all the carrying power of this country is by coolies. 
Now, through much of this country you will not only 
have to find coolies to carry your materials, but you will 
also have to find coolies to carry your provisions, for in 
many places there is no food to be procured, and you 
must carry merchandise to purchase it, as money is of no 
use.” This is not a pleasant prospect, nor one easily 
surmounted. Roads twenty feet wide carefully made, 
impassable in a few months, provisions scarce, or not 
obtainable, transport only such as can be had from 
coolies. What will be the cost of such a line where 
tools, wire, posts, insulators, &c., must thus be taken for 
distances of five hundred miles ? 

The engineer, however, no sooner overcomes all these 
little troubles than the electrician begins to recount his 
difficulties. In such a tropical region, with the under- 
growth of plants so luxuriant, he will ask about his insu- 
lation. One of the great troubles in England is insula- 
tion. To work a long land line with stations a con- 
siderable distance apart during a season of tropical 
rains, would perhaps not be absolutely impossible ; but we 
doubt if the electrician lives who would undertake the 
duties it would involve. It must be remembered, too. 
that such a. land line as one through Africa would 
encounter not one system of rainy seasons, but two, inas- 
much as it stretches on both sides of the equator. 
Why then go on showing the crass stupidity of such a 
scheme? simply because the rule seems to hold good 
that the more worthless a thing is the more energetic 
are its supporters. We will not deny, even with all these 
difficulties before us that such a line can be erected. 
Money will enable this to be done, but not £700,000, 
the amount mentioned in the sanguine estimates. The 
necessary expenditure to ensure the success of the 
undertaking would be nearer £3,000,000. It means 
making and maintaining at all cost a road from Egypt 
to Zanzibar ; it means the subjugating of hostile tribes— 
to subsidise the chiefs would be as foolish as it would 
be futile—and this means no more and no less than the 
supreme power through the district through which the 
line runs. “The warlike, powerful, and intelligent 
Mazitu, Wamasi, Wanyaturu, Waiyau, Lomive, and 
other of the Bantu tribes are not easily disposed of.” 
The chiefs are so numerous that subsidies are out 
of the question—and the whole district is in a chronic 
state of warfare, so that any object one tribe endea- 
voured to defend would be the centre of attraction for 
another to destroy. Captain Mayes strongly recom- 
mends the Aden route. 

We have briefly glanced at the schemes before the 

ublic, one of whieh, however, for years to come we 
} ene utterly impracticable. With regard to the 
two others, in the case of a cable on the West 
Coast the Government would probably have to guarantee 
the whole subsidy; in the case of the East Coast 
the whole would be divided into several parts, so 


that one part does not weigh heavily on those who 
have to pay; and besides, a company is ready and 
has not to be formed to carry on the work. Con- 
sidering the whole question, then, it seems that the best 
lan is to connect the cables at Aden, as suggested by 
Bir James Anderson. There should be no more delay, 
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although the immediate danger to our rule in Natal 


has yom assed away. We again state that the 
work should be put in hand at once, not on account 
of political, but commercial questions. 


BOILERS WITH FORCED CIRCULATION. 

A BOILER with forced circulation is one composed of a 
tube or tubes through which the water is forced to flow 
continuously by a pump. So far as we are aware, boilers 
of this kind were first used for certain steam fire-engines 
built in Cincinnati, U.S.A., in 1852. More recently they 
were introduced into this country in an improved form 
by the inventor, Mr. Martin Benson. In THE ENGINEER 
for April 5th, 1861, will be found illustrations of one of 
two Benson boilers made and used at the Crown Tube 
Works, Wednesbury. We believe that these boilers were 
employed until recently. For some reason or other, 
the nature of which was never very clearly stated, 
the Benson boiler did not find much favour; and 
very few generators of the kind have been made. 
More recently a modification of the system was adopted 
in the United States by Mr. Herreshof, who con- 
structed a steam launch or torpedo beat which was sub- 
mitted for approval to the American Government. It 
was reported on by Mr. Isherwood, and by him practically 
condemned. Apparently the very same boat has 
been brought over to this country, and was in a 
fair way of being taken up by the Admiralty. In 
the Herreshof boiler a single coil of pipe is used. 
This coil is in the shape of a truncated cone. The grate 
is placed below in the base of the cone. The feed water 
is pumped through the coil continuously, what is not 
evaporated being caught in a separator, and either blown 
out or returned to the feed pump according to circum- 
stances. If the coil is injured in any part of its length 
it must be replaced altogether—a somewhat costly pro- 
cess. The failure of the tube, which is of iron, is very 
likely to take place, because the forced circulation is ob- 
tained only by means of the feed pump. That this is 
inadequate to the required end is proved by the fact that 
the Herreshof boat, to which we have referred above, 
broke down on Tuesday afternoon, one of the lower coils 
of the boiler splitting, and allowing all the water to 
escape. As there was a heavy fire on at the time the 
steam in the pipes became much superheated, and ulti- 
mately set fire to the boat. Fortunately, the flames were 
soon extinguished, and with them probably the Herreshof 
system, as far as the Admiralty is concerned. The 
generator has not, indeed, a single exceptional good fea- 
ture about it. Mr. Yarrow, of the Isle of Dogs, is now 
experimenting with a forced circulation boiler, which is a 
great improvement on any that have gone before, and the 
results obtained with it have been up to the present so 
encouraging that it is not unlikely that boilers of the 
kind may yet play a very important part in steam navi- 
gation. 

The Yarrow boiler, as we must term it for want of a 
better name, consists of two vertical cylinders of wrought 
iron, about 3ft. long and Gin. in diameter. To these 
cylinders are screwed the ends of fifteen beds of tubes, 
Each bed or layer of tubes resembles in some sort a grid- 
iron. The beds are placed one over the other, the tubes 
in one coming opposite the spaces in the next. The beds 
or grids lie horizontally in a cubical box, the bottom of 
which contains the grate. The sides of the box are lined 
with fire tiles, and the top with asbestos; a chimney 
surmounts the whole. It will be understood that each 
grid is virtually a single tube, and water pumped 
into one of the vertical tubes called the receiver 
before mentioned will enter the grid tube at one 
end, and flowing through it will escape into the second 
vertical tube, which is called the separator, at the 
other end. From the bottom of the separator a copper 

ipe leads to a small force-pump, worked by the engine. 
This pump delivers into the receiver. When the pump 
is worked, water will flow continuously through all the 
fifteen grids. What is not evaporated ex route by the 
heat of the furnace, falls to the bottom of the separator, 
and is again pumped, with the feed-water—sent in by a 
second pump—into the receiver. The steam-pipe to the 
engine is led away from the top of the separator. Both 
separator and receiver are outside the furnace, and any 
one grid can be removed by slacking a couple of nuts, 
without disturbing the rest. The tubes are of wrought 
iron, about 14in. diameter outside, and the grids are each 
about 3ft. square, the spaces between the tubes being 
some 3in. wide. The whole space occupied by the boiler 
is about 3$ft. square by some 4ft. high. We have no 
precise measurements before us, but the total heating 
surface is probably about 120 square feet. The boiler is 
fitted to a launch, 43ft. long and 8ft. beam, intended to 
steam ten miles an hour, and it is calculated that when 
driving the boat at this speed, the single cylinder engine 
indicates 25-horse power. It is not probable that an 
engine of this kind will use much less than 50 1b. of steam 
per horse-power per hour. Therefore the boiler must 
evaporate 1250 lb. of water in the same time, or over 
10 lb. per square foot of heating surface. This is very 
quick work. 

On Saturday last we had an opportunity of seeing this 
boiler tested. it requires very peculiar manipulation, 
but once this is understood all the rest is easy. When 
the engine stands for any time the fire is allowed to burn 
itself out or is drawn, and water remains only in the two 
lower grids. The fire is laid with wood and shavings. 
In about five minutes after it is lighted a pressure of 
40 lb. is available, and on Saturday 80 lb. pressure was 
reached in nine minutes from the time the match was 
applied. The boat then started, and a pressure of 80 Ib. 
or even much more could have been easily obtained. As, 
however, the boiler only holds a few gallons of water, it 
is extremely sensitive, far more so than even that 
of a steam fire engine, the pressure rising or falling 
through a range of 10 lb. or 12 Ib. literally in much less 
than one second. A curious sympathy exists between the 
boiler and the furnace. A damper shaped like an ordi- 
nary throttle valve is placed at the bottom of the chimney. 





The fireman stands by the handle of this damper, and 
watches the pressure gauge, and as he opens or closes the 
damper, so does the pressure rise or fall as quick as 
thought. Mr. Yarrow intends, we believe, to fit a large 
Bourdon gauge tube to the lever of the damper, so that 
as the pressure rises the damper will be opened or closed, 
and the expedient will, no doubt, forma very satisfactory 
substitute for the doubtful vigilance of a fireman. The 
receiver is worked quite full of water, while the separator 
is not allowed to have more than about Gin. at any time. 
The circulating pump throws about twelve times as much 
as the feed pump, so that each pound of water passes a 
dozen times through the tubes before it is all evaporated. 
In this respect the Yarrow boiler differs entirely from 
the Herreshof boiler, and is obviously much superior 
to it. 

No doubt the first thing to occur to our readers is that 
such a boiler must send mixed steam and water into the 


engine. At a matter of fact, nothing of the kind takes 
place. In a run of over an hour through the muddy 


water of the Pool we could never detect a trace of 
priming. Nothing apparently, save dry, clean, steam was 
supplied to the engine. A thermometer fitted to the 
separator showed that the temperature there never rose 
much above 340 deg., and was usually considerably less. 
The safety valve was loaded to 801b., and this pressure 
was not exceeded. This corresponds toa temperature of 
324 deg. So that at the most the steam never reached 
more than 340—324= 16 deg. of superheat. The 
consumption of fuel was not measured, but it was 
apparently moderate. Altogether the performance of 
this boiler was satisfactory in every respect, a profusion 
of dry steam being obtained with very little trouble. 

The arguments in favour of such a boiler are many and 
weighty, at least if we confine our attention to the special 
service for which it is intended, namely, for torpedo 
boats. In the first place, it is an eminently safe boiler, 
the small tubes of which it is composed being able to 
withstand a tremendous pressure. In the second place, 
it ought to be a very cheap boiler. One of the best 
points about it is that power for power, it weighs in 
working ordernot more than one-half as much as the loco- 
motive type boiler now used in torpedo boats. Again, the 
fact that steam can be got up in five or six minutes may 
represent a feature of the utmost possible value—as, for 
example, if the boat were wanted to repel a sudden 
attack. In all probability the boiler is economical. 
There is no reason, indeed, why it should not be so ; and 
even if the generator which we saw at work is not so, 
this is merely the result of a defect in proportion, easily 
rectified in future boilers. The Yarrow boiler is, in our 
opinion, superior to the Benson boiler, in that the water 
is not sent through a continuous length of pipe, but 
through fifteen separate lengths. In this way there is far 
less chance of choking up with salt occurring, to say 
nothing of the increased Facilities which this system of 
construction affords for effecting repairs. It would pro- 
long this article beyond reasonable limits did we attempt 
to deal with certain questions which suggest themselves 
concerning the phenomena of evaporation carried on in 
boilers with forced circulation. We hope to return to 
the subject. We may mention here that Mr. Yar- 
row has introduced two important improvements 
in the construction of torpedo boats, which we had 
an opportunity of examining on Saturday. In a new 
80ft. boat just finished, he has dispensed wholly with 
a funnel, the products of combustion being aalivered 
at either or both sides of the boat, just below the level 
of the deck, through two suitable openings controlled by 
dampers worked by the steersman, who can always keep 
the leeward damper open, and that to windward shut. 
These dampers automatically prevent the entrance of 
water. The second improvement consists in placing a 
second rudder at the bows. This can be raised bya 
screw into a box, like a centre board, or lowered at will. 
If it becomes fouled or injured in any way, by continuing 
to turn the dropping screw it may be cast adrift alto- 
gether, and another one can be shipped at any time 
without docking the boat. The effect of this bow rudder, 
which is worked synchronously with that at the stern, is 
very remarkable, the buat to which it is fitted making a 
complete circle in one and a quarter minutes, the diameter 
of the circle being about 240ft. only, or three times her 
own length, her speed at the time being about fifteen 
knots an hour. 


THE EFFICIENCY OF SCREW PROPELLERS. 


Ir is not easy to name a subject connected with 
dynamics on which so much has been said to little pur- 
pose as the performance of screw propellers. There are 
almost as many theories concerning the mode of action of 
a screw as there are treatises on the instrument itself. 
No doubt this is due to the circumstance that it is very 
difficult to examine the action of a screw on the water 
through which it is propelling a hull. A diver cannot be 
towed astern of a ship to observe the direction of currents 
and take notes. Stages have, indeed, been hung over the 
sterns of ships, and observers have stood on these stages 
to see what they could see, which was very little. 
Practically, all that is known on the subject has been 
derived from observations made with models. working in 
glass tanks; but there is a wonderful unanimity of 
opinion that what has been thus taught does not apply in 
practice. In fact, it isalmostimpossibletosingle out any set 
of observations on the performance of a given screw which 
will be generally accepted as a guide to engineers and 
shipowners in dealing with new ships. The mistakes 
which are made are very numerous, and it is not, per- 
haps, too much to say that not one steamer in ten is fitted 
with just that screw which is best adapted for her pro- 

ulsion. The available resources of science only succeeded 
im giving the Iris screws which were quite unsuitable to 
her ; and it was only by the aid of a costly experiment 
that it was found to be easy to propel her at nearly one 
knot per hour faster than her calculated speed. Blunders 
and errors are perpetrated every day as the result of 
sheer ignorance ; and the Jamentable feature in the whole 





matter it that there is no immediate prospect of this 
ignorance being dispelled. We do not venture to hope 
that we shall be more successful than other writers who 
have the same information at their disposal in imparting 
correct views on this very important subject; but there 
are one or two well-established truths. which appear to 
be in danger of being lost sight of, and about these we 
propose to say something here. 

The slip of screw propellers seems to be a subject 
concerning which the most irrational and diverse views are 
held. We aretold by some writers that it 1s not neces- 
sary that a screw should have any slip, while others 
maintain that slip must have existence or there would be 
no propulsion. Again, we are assured by eminent autho- 
ties—Mr. E. J. Reed for one—that there is no such thing 
as negative slip, whilst tables of the results of experi- 
ments are produced, on the other hand, to show that 
there is negative slip. We publish this week a letter 
from a correspondent “ Y.,” which supplies a curious 
example of what may be done if we make believe enough 
with questions of slip. The Institution of Naval Architects 
proposes to give a prize for the best paper on the con- 
struction of screws which shall have the least slip. We 
might go on to give yet more and more instances of the 

yerplexity and confusion in which the truth appears to 
a in danger of being lost, were it necessary. As it is not 
let us try if it be not possible to put the truth so plainly 
before our readers that they may be able to recognise it 
no matter how much it has been obscured by erroneous 
theories. First let us define slip. As commonly used, 
the word means this—if a screw revolved in water as 
in a solid nut, then the ship would advance a distance 
equal to the pitch of the screw for each revolution which 
the screw made. Ifthe ship moves at a less velocity than 
this then we have positive slip. If, on the contrary, the 
ship goes faster than this, then we have negative slip. It 
is generally assumed that positive slip is a direct source 
of loss of efficiency, and that negative slip is an indirect 
cause of the same thing. Not many years have elapsed 
since the man who ventured to say that slip was by no 
means an indication of loss of efficiency would have been 
laughed at. Inthe present day, we are happy to say, that 
more correct opinions are held by many persons, and it is 
recognised that a screw with a slip of as much as 20 per 
cent. may really be more efficient than one which works 
entirely without slip. Having explained the sense in 
which we shall use the word slip throughout this article, 
we proceed to define the meaning in which we shall use 
the word efficiency. We shall neglect engine friction 
altogether, and use efficiency in the sense of useful effect, 
and this last we define in Bourne’s words as being, 
“Nothing more than the resistance of the vessel multi- 
plied by the space which it passes through.” 

It is obvious that the resistance of a ship at any given 
velocity must be equal to the thrust of the screw. The 
truth of this proposition is so evident that it requires no 

sroof. Now, let it be borne in mind that the ship has no 
<nowledge of that by which she is propelled, whether the 
thrust of a screw, or the pull of a hawser, or the tractive 
effort of wind, the result is the same as far as she is con- 
cerned. We insist on this point, because the line of 
thought usually pursued, consciously or unconsciously, 
mixes up the ship and the screw in a very confusing way, 
If we can but keep them, in a sense, apart, it will be 
easy to show that relative slips are no measures of com- 
parative inefficiencies. The best screw is that which 
gives the most thrust for a given expenditure of power. 
There is no escape from this conclusion, always supposing, 
of course, that the use of the screw is not rendered 
impossible by some consideration of size, or of length, or 
of complication. The greater the thrust the higher the 
velocity at which a given hull will be propelled. The 
resistance of a ship varies in a somewhat greater ratio 
than the square of her speed. But for our purpose it 
will be enough to assume that it varies as the square. 
Let it be assumed that a given ship is driven at 10 miles 
an hour by a thrust of 2 tons, produced by a propeller 
which is working with 10 per cent. of slip. This pro- 
peller makes sixty revolutions per minute; then its pitch 
must be 16°31ft. nearly. Now, let us suppose that from 
some cause the thrust is doubled, then the speed of the 
ship will become about 14°4 miles. It will probably be 
conceded that if there is engine power phos available, 
a ship which is driven at ten knots by a screw with a 
16ft. pitch may be driven by the same screw at 14°4 knots. 
If this happens, the screw must run at, at least, eighty- 
five revolutions per minute. If it makes more turns 
than this then its slip will be greater than 10 per cent. 
If it makes fewer revolutions than this, then will its slip 
be less than 10 percent. Can it be shown that the thrust 
of a given screw, when running at eighty-five revolutions, 
will be just double that which it was when the revolutions 
were sixty? We are quite certain that it cannot. The 
resistance which water offers to a screw does not — in 
practice in quite the same way as the resistance which 
it offers to a ship ; and we shall not be far wrong if we 
say that to get a double thrust we should need a higher 
velocity than eighty-five revolutions in the case we have 
named. Here, then, we have at once an augmented slip, 
all the conditions save velocity being unchanged. Again, 
let us suppose that the resistance of our imaginary ship 
is suddenly doubled, then it is evident that unless some 
extraneous cause is brought into operation, the screw will 
continue to revolve just at the same rate as it did before, 
but its slip will be augmented in the ratio of the square 
roots of the two resistances. From all this it appears 
that the slip of a screw depends on the speed of the 
ship more than on anything else ; and that it is possible 
to work the same screw with much slip or little slip as 
we please, an excellent illustration of which fact is sup- 
plied by the circumstance that screw ships use nearly as 


much power when going head to wind at three orfourknots 
an hour as theydo when steaming full speed in a calm sea. 
It will be understood from this, we venture to hope, that 
the conditions under which a screw is worked do more to 
determine its slip than the form of its blades, or its pitch, 
or its surface ; and when it is assumed of a given screw 
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that it is very much better than another screw, because 
it works with less slip, nothing whatever has been proved 
in its favour. The only test of efficiency is the thrust 
which can be produced with a given expenditure of 
power. 

. It may be urged that a screw which has a large slip 
must waste power by putting unnecessarily a large body 
of water in motion astern. Such a statement involves a 
contradiction. If a large body of water is driven astern, 
then the resulting thrust must be great, and the relations 
between the power and the thrust may still be very 
favourable to the propeller. If, however, a small body 
of water is driven astern at a high velocity, then there 
will be a very considerable loss of power, for reasons 
which we have so oftenexplained that we shall not go over 
old ground, and set them forth again. It often occurs 
that screws are so badly proportioned that they not only 
work with much slip, but offer a great deal of resistance 
to the water. The results obtained are unsatisfactory, slip 
is blamed, more surface is supplied, or the pitch flattened, 
and the last state of that ship is worse than the first. 
The probability is that had the propeller blades been 
reduced in area, instead of being augmented, all would 
have gone well. Mr. Howden has done good service by 
pointing out that the skin friction, and what we may term 
the local resistances of a screw, have more to do with its 
efficiency than has hitherto been believed to be possible. 
Further improvements in this direction are needed ; but 
so long as men remain impressed with the idea that if a 
screw is working with little or no slip it cannot be im- 
proved upon, so long will invention be directed into the 
wrong path. It has yet to be proved that the most thrust 
can be had for the least*power from screws with least slip. 
It is not too much to say that this has not been done, 
that there is no reason to think it ever can be done, and 
that all experience points in a contrary direction. 

With these considerations before them, our readers will 
be able to estimate the value of “ Y.’s” criticisms on the 
performance of two propellers described in our last 
impression. It will be seen that our correspondent prac- 
tically refuses to accept thrust as a measure of efficiency, 
“an ounce not being able to express the efficiency of a 
propeller.” What he would substitute in its place he does 
not state. We have not held to thrust alone; we have 
based our estimate to a great extent on the a of 
propulsion of the two screws, and thus converted the static 
into a dynamic thrust. We have here the case of two 
propellers giving different thrusts per foot-pound of work. 

he thrust is the measure of their useful effect. We care 
nothing for the fact that the Griffiths screw had appa- 
rently an enormous slip as compared with its rival. We 
have not held that up asa defect. Taking the actual 
thrusts in pounds or tons, instead of ounces, ships could 
have been propelled at the speeds we have stated. 
If “ Y.” can prove that by flattening the pitch of the 
Griffiths screw he would have got more thrust, the 
number of revolutions remaining the same, he will con- 
tribute something very novel and interesting to the 
science of screw propulsion. If he can show that the con- 
ditions of efficiency were more favourable to the De Bay 
propeller than they could be in practice, while they were 
not more favourable to the Griffiths propeller, we shall 
believe that there is something in his statements. His 
letter as it stands rests purely on assumptions and sur- 
mises. There are too much of both already connected 
with screw propellers. May we ask “Y.,” and any one 
else who feels disposed to deal with the subject, to 
bring forward as many facts and as few theories as 
possible, and, above all, to refrain from making state- 
ments which, not being axiomatic in their character, will 
not be generally accepted without some little proof 


THE RAILWAY OFFICIALS ASSOCIATION, 


Tue London and Suburban Railway Officials Association, 
though established in 1873, is very little, if at all known to 
the outside world. It is, however, one which from its com- 
position must become an important association, and not 
confined in its benefits to the railway ofticials of the 
metropolis and its suburbs, but to the whole country. It 
appears that it had been the custom of a number of locomotive 
superintendents to hold occasional meetings of a friendly 
‘*compare-note” character, until it was suggested that the 
superintending classes of our great railway system were not 
represented by any characteristic association. A movement 
was then set on foot, and the above association was fairly 
started in 1873, and registered as a specially authorised society 
in January, 1878. Its stated objects are to afford facilities 
for meetings of London and suburban railway officials irre- 
spective of department of employment, that members may 
assist each other in the maintenance of position, and that by 
subscription and donation a fund may be available for the 
pecuniary assistance of those who become incapacitated by 
accident or infirmity. The association commenced with 
seventy-six members — sixty-two ordinary and fourteen 
honorary—but at the end of last year it had increased its 
membership to 173, of whom eighty-nine were ordinary and 
eighty-four honorary members, The ordinary members belong 
main * to the locomotive, carriage and wagon, and permanent 
way departments, the traffic departments being very sparsely 
represented on the books of the society. This is a defect 
caused chiefly by the limitation of the sphere of action of 
the association, which causes the South-Eastern and London 
and a officials to contribute no quota of members— 
the works of those companies being situate at some distance 
from London. It is, therefore, proposed that the limitation 
should be removed. The funds of the society have increased 
from £114 in 1873, to £948 in 1878, and it is a satisfactory 
feature of the management that the working expenses of the 
association have not been more than a charge of 9 per cent. 
upon the income, On Saturday evenin t, the annual 
dinner of the association was held at the Cannon-street 
Hotel, the company numbering over two hundred. Mr. 
W. Adams, M.I.C.E., president, occupied the chair, and 
Mr. J. Tomlinson, M.I.C.E., vievavedaied, the vice-chair. 
In the different speeches that were made, the origin, objects, 
and rise of the association were described, and subscriptions 
and memberships to the value of over £100 were received 
during the evening. At present more than one-half the 
members represent the London and South-Western Railway 
and the London, Chatham, and Dover Railway, and the loco- 








motive departments contribute the larger number of these. It 
may be suggested that a slight improvement might be made in 
the entertainment following the dinner. Most of the speeches 
of the evening were good and to the point, but no such 
commendation can be bestowed upon the taste which per- 
mitted the circulation and singing of a very indifferent and 
untruthful song respecting a brake of which a great deal is 
otherwise heard. he vacuum brake has certain qualities 
which it is quite unnecessary to describe here, and 
whether or not it has others not good is a question which 
is not to be affected by self-praise. Of the good taste or 
delicacy displayed in the matter there can be but one 
opinion, 


INEFFICIENT CONTINUOUS BRAKES, 

A TREACHEROUS friend is more dangerous than an open 
enemy, and it is far better to be without a continuous brake 
than to place reliance on one which will fail when it is most 
wanted. A few gentlemen.connected with the Great Northern 
Railway have for a long time held to the vacuum brake as 
being perfect, just as Mr. Webb and one or two London 
and North-Western Railway men ciaim that the chain 
brake is the best in the world. Constant practical 
failures have taught these men nothing. Perhaps because 
the failures did not entail actual loss of life or limb 
on a large scale. How long they are to enjoy this im- 
munity is, however, a doubtful question, and an accident 
which occurred on Friday afternoon to the Flying Scotchman 
on the Great Northern line, teaches a lesson which should not 
be overlooked. As this train, which does not stop between 
York and Grantham, was passing through Bawtry station, 
it was noticed by some of the officials on the platform that one 
wheel of one carriage was off the line, and a telegram was 
immediately despatched to the next station to stop the train. 
The carriage, however, caught the bridge over the Scaftworth- 
road, and carried away a portion of the stone coping, and was 
pulled up at about 200 yards beyond. By this time some six 
carriages had left the metals and considerable damage 
was done to the permanent way. The passengers were 
much shaken, and one lady was seriously injured. Two 
of the first-class carriages were almost on their sides, 
while the axle of another was broken. The communication 
cord was broken before it was noticed that a carriage 
had left the rails, and the vacuum brake was rendered 
useless in consequence of its having become disconnected. 
If the principal features of this accident be contrasted with 
that of certain others in which the train was fitted with the 
automatic brake, a vast difference in favour of the latter will 
be recognised. The vacuum brake will do the work of guards 
and firemen very fairly bat as a safety brake it is quite 
inefficient. This truth has long been recognised by everyone, 
save a few individuals who probably like the vacuum brake 
because it is the smallest remove from the old hand brake to be 
found; and if a change must be made, they give the prefer- 
ence to the least change possible. Railway companies require 
severe lessons to teach them to do what is right. The Great 
Northern Company narrowly escaped receiving such a lesson 
on Friday. 


STEEL MAKING IN INDIA. 

THe Government have instructed Mr. Walter Ness to 
proceed with the making of steel in the central Indian provinces 
with the Lohara and Pipalgaon iron ores, smelted with the 
Warora coal ard the Khandalla limestone. An Indian 
Blue Book contains a summary by Mr. Ness of the full 
report which he left at the India-oflice before he again 
returned to India, detailing his experiments in this country 
with the materials we have specified. Mr. Ness’s summary 
points out that, whilst by other methods only 30 per cent. of 
iron was obtainable from the ore charged, still by the modifi- 
cation, by Mr. Ireland, of Manchester, of Blair’s patent iron 
sponge reducing furnace, of which he is part proprietor, the 
yield was 65 per cent. of iron sponge from the ore charged, the 
sponge containing fully 93 per cent. of metallic iron. As 
much as 6 tons of sponge had in this way been manufactured ; 
and Mr. Ness reported in favour of a modification of such a 
furnace for use in India. Mr. Ness writes :—‘‘I am not 
aware that anyone capable of forming a correct notion of the 
working of this arrangement has seen it at work, excepting 
Mr. Snelus, of the Barrow Iron and Steel Works; and | 
have recently noticed in THz ENGINEER that he testified at 
the meeting of the Iron and Steel Institute held last March 
in London, to the rapid working of the arrangement, and the 
good result obtained.” Varied trials, to ascertain the best 
arrangement for the melting of the sponge, culminated in the 
discovery made at the works at Annen of Messrs. Astowers, 
that this could be best done in the Bicheroux furnace, where 
the commonest fuel only is required to be used for the 
purpose; and it was ultimately resolved that this, or Dr. 
Siemens’s gas-regenerative steel melting furnace, would be the 
most suitable for the purpose. A portion of the steel was 
made into bars suitable for engraving tools and dies for mint 
perneems and about 2 tons of sponge remained at the time of 
Mr. Ness’s leaving England, which it was proposed to con- 
vert into steel shot or shell for armour-piercing purposes, the 
tenacity of the steel and its resistance on impact being excep- 
tionally good. The Chief Commissioner of the Central Pro- 
vinces, in his ‘‘ Minute” to the annual progress report, says 
of Mr. Ness’s experiments: ‘‘There appears to be every 
reason to hope that they may lead to the establishment of 
a very important local industry, and the development of the 
resources of the country.” 
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Water and Water Supply, Chiefly in Reference to the British 
Islands. Surface Waters. By Professor D, T. ANsTeED, 
M.A., F.R.S., F.G.S., F.R.G.S., &. &e. London: William 
H. Allen and Co, 1878. 

WueEN Pindar nearly 2500 years before our epoch dic- 

tated or wrote his ode a line of which affirms that “ water 

is the best of things,” and which for about one hundred 
ears has stood as the motto over the entrance to the 

‘Pump-room” at Bath, once the centre of fashionable 

frivolity, he might have hesitated to record his eulogium 

of the virtues of water had he been able to foresee the 
amount of quackery which water supply has engendered 
in our own time and country. ndeed, were the 
pile of parliamentary and other reports and evidence 
respecting clean and dirty water which forms the biblio- 
graphy of the doctrinaires of rivers pollution, and water 
supply, and so forth, placed for the first time before any 
intelligent man, he might well wonder how it was that 
the human race has managed to get along from the depths 





of time beyond history or tradition to our own day with- 
out being exterminated by thirst, or poisoned by water 
drunk without the previous scientific sanction of micro- 
scopists, chemists, and other genera of sanitary 


quacks. If the man were a tolerable historian, 
he might well ask the question — How was it 


that human beings, before water analysts, micro- 
scopists, drainage doctors, baccilla, bacteria, and other 
living organisms were ever invented, were able to build 
cities as large and more populous than London and supply 
them with water as pure and good for drinking as that 
of nearly all modern cities, and to do all this, without the 
fuss of commissions and reports, as though it was not the 
most difficult but the easiest task in the world. The 
answer would be that these pre-scientific men trusted to 
the tests which nature had supplied by the senses of taste 
and smell, alike to human beings and the whole animal 
creation. Nature, too, has provided her own wonderfully 
beautiful and self-adjusting process for restoring rapidly 
and effectually water, an AL has been 1endered foul 
and unwholesome, to the purity fit for satisfying 
animal thirst; and except in a few too densely- 
peopled localities such as our own closely-packed 
country, where the offal of immense manufactures and 
trade concur with animal exuviz, there are few parts of 
the world in which abundance of wholesome water is not 
to be met with, and needing but little forethought or 
precaution for its consumption. The profession of the 
water-doctor has been the creation of our own country and 
time ; and had its origin in our neglect of all cleanliness, 
and of the obvious fact that nature’s means of rendering 
again pure, water which has been rendered foul, are not 
unlimited. Let us have water as nature sends it to us, 
from the clouds in rain, rivers, or springs, in ample 
abundance, and space enough to spill out our refuse 
over the soil or into rivers—the universal drains 
of all that falls upon the land—and we need no 
prophet to tell us what to drink and what to 
avoid. This happy state, which is still that of by far the 
largest proportion of the human family, has long passsed 
away in our own country, and the only attempt that can 
be made partially to restore it may be summed up in a 
few simple words. Let our rivers be what nature will 
ever insist upon their being, the main drains in their 
lower ranges of the dry land ; and in a densely peopled 
country like ours let the drinking water for man and 
beast be obtained and husbanded in the gathering 
grounds of the upper ranges of our rivulets or streams 
before these have been fouled by men, cattle, or manu- 
facturing offal. When or where it becomes impossible to 
do this, 1f such places may be found, we must interpret 
the meaning to be, “ You and your employments have 
become packed up too densely ; some of you must move 
off and spread over the still empty spaces of the world, 
and there fulfil your destiny in replenishing and sub- 
duing the earth ; or, if you will not do this, I will thin 
your ranks and desolate your too populous places by dis- 
ease, which shall overmaster your doctors and your 
hospitals.” 

Doctor Ansted, the author of the work before us, has 
long been known as a writer, and as a compiler on 
geological and mining subjects, his “ Geology, Intro- 
ductory, Descriptive and Practical,” in two volumes, 
having appeared in 1844, and his “ Physical Geography,” 
a thick octavo, in 1867. Besides these he has published 
a large number of memoirs and papers on various 
branches of natural science, and several reports connected 
with geology and mining. He has also travelled much, 
and until a comparatively late period has held a 
professorship of geologyat St. John’s College, Cambridge. 
He is therefore entitled to speak with authority upon the 
subject of water supply, which in some of its aspects is 
so cognate to the deductions of the physical geologist. 
It needed no small amount of moral courage to point out 
as clearly and fearlessly as Doctor Ansted has done in 
the earlier chapters of his “ Water and Water Supply,’ 
some of the salient quackeries of which water has ton 
the perennial source for more than fifty years; ever since, 
indeed, those early and unsophisticated days when the 
evidence brought forward in Parliament or elsewhere in 
tavour of the promoters of a water bill began by taking to 
the front men declared eminent in science, to prove how 
many hundreds of tons of soap per annum the extreme 
softness of the proposed water would save to the com- 
munity. ‘his was about the earliest stage of water 
doctrine evidence ; but some perverse M.D. would now 
and then come forward and depose that health was more 
important than soap, and that tolerably hard water was 
wholesomer, and more — than the soap-saving 
liquid, and so this earliest phase of watery scientific 
evidence slid quietly out of sight, to be succeeded in 
each succeeding session by other scientific novelties 
with “startling effects,” until we reach the grand sub- 
ject of our own epoch in the evidences of “previous 
sewage contamination,” as to which it is only just to Dr. 
Ansted to say that, notwithstanding the imposing array 
of official scientific authority, and the direful conse- 
quences which may be feared by him who ventures to 
oppose it, Dr. Ansted has given within the compass of 
his two first chapters an impartial and tolerably com- 
plete statement of whatever can be said for and against 
this notable theory, and concludes his statement by, in 
our judgment, effectually knocking it on the head, as a 
visionary, unproved, and unprovable speculation. In 
addition to the conclusive facts quoted from the evidence 
of Dr. Odling and the late Dr. Letheby, showing 
the rapidity and completeness with which great volumes 
of fouled water, poured into river channels, become by 
natural process so purified that neither chemistry nor 
the microscope can detect any impurity, our author 
pushes the argument against the previous “sewage con- 
tamination” notion to an ad absurdum result, by showing 
that if river water in choleraic or other pestilential 
times may suddenly become deleterious, though present- 
ing no indication to chemistry or the microscope why it 
is so, there is no reason why the same must not be true 
of all other water naturally or artificially collected, nor 
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any reason why waters pumped or flowing from vast 
depths which it has reached through porous rocks (chalk 
or sandstone) may not carry with it stores of disease 
and death, though undetectable by any human means. 
In a word, it comes to this—that if we admit Dr. Frank- 
land’s ugly vision to be a reality, there is no pure and 
wholesome water to be had either on or under the earth. 
All that directly and really concerns water supply is 
comprised in the first two chapters of Dr. Ansted’s 
Soe ae extend to ninety-six pages out of the 528 of 
which the bulky volume consists. About what, then, is 
all this huge remanet? It consists, in fact, of a very 
unequal and occasionally rather flimsy treatise on physi- 
cal geography, having, indeed, a more or less clearly visi- 
ble relation to water supply over different parts of the 
earth’s surface ; but really containing nothing instructive 
to the water engineer, or anything that he ought not to 
have made himself thorough! acquainted with as parts 
of the education of his school or college days, before he 
ever was dubbed, or self-dubbed C.E. It is one of the 
odd characteristics also of this and many other compila- 
tions on water supply that, like the Welsh famil nana 
which opened with the creation of the world, so all 
previous educational knowledge on the part of the reader 
is ignored. Dr. Ansted tells him what water is, what 
are its constituent gases, and their proportions by weight 
and volume ; in fact, begins by teaching him a little 
elementary chemistry, such as he ought to have acquired 
while a schoolboy ; and then we have, prolixly enough, 
- forth that natural — is never chemically pure, 
ways containing in solution or in suspension adven- 
titious substances derived from the air which the rain in 
falling washes, or from the earth’s surface over which it 
trickles, or runs, or beneath which it descends, to rise 
— Itered, and more or less purified, in springs. 
ese and many other facts which we find here are no 
doubt true and important ; but it surely is not the proper 
function of a work upon a special subject such as the 
present to assume that the readers mind is as to 
it a sheet of blank paper; that, in fact, he knows 
absolutely nothing even of the most elementary sort 
- of the subject upon which he is about to receive 
instruction, even to the extent of its most remote rela- 
tions, both natural and artificial. Nor are these remote 
relations always selected with much discretion as to their 
value or certainty. Thus we have quoted from the evi- 
dence given by Mr. Hawksley before the Duke of Rich- 
mond’s Commission, 1869, that gentleman’s empirical 
rule as to the corrosion by soft waters of cast iron pipes: 
—“ Where the water is soft I allow two inches for corro- 
sion, that is, an inch all the way round, but even this is 
not in some cases sufficient.” Mr. Hawksley, we need 
not say, is an able and experienced water engineer, 


and his empirical formule often produce pro- 
found admiration on the of the unscientific. 
But is Mr. Hawksley’s unsupported allowance for 


the corrosion of iron pipes—which, nevertheless, 
“is not always sufficient’—science at all, or worthy 
of being incorporated as amongst the fundamental 
facts of science applicable to water supply? Again, we 
find it stated that “beers brewed with soft water 
are vapid, and do not keep well.” Is this true, and 
so far as it may be, is the ill effect due to the soft- 
ness of the water, or to something which such water 
may contain? Some of the most celebrated beers are 
brewed with water commonly considered rather soft 
than hard. Those portions, however, of these earlier 
chapters that have reference to filtration on the great 

e, including the use for filter beds of such materials 
as spongy iron, magnetic iron, or sand, which effect not 
merely the removal of suspended solid matter, but 
abstract a greater or less proportion of substances held 
in solution, by some “ contact action” which Dr. Ansted 
denominates catalysis, but which is surely something 
very different—though its mode of action, it were best to 
admit, is not really understood—are to be commended for 
completeness and lucid statement. 


The big portion of the work which, as we have already 
said, consists of little more than an imperfect outline of 
physical geography, is further swelled by the affectation 
of considering river basins and drainage areas as things 

ically different, a distinction which results in going 
twice over the same subjects. Surely every river 
basin or river catchment is also a drainage area, and 
every large drainage area is a river catchment. “Who 
can believe such difference between tweedledum and 
tweedledee?” A useful and instructive book might yet 
be written, and we would commend such a production to 
Dr. Ansted himself, in which, laying aside all padding 
on remotely relevant matters, the ascertained facts, la 
philosophie positive, as Comte might have called it, of 
water supply, should be clearly stated, which might well 
be done rehin about twice as many pages as are com- 
prised in the first two chapters of this volume. 








PARIS EXHIBITION.—150-H.P. COMPOUND 
CONDENSING ENGINE. 
WE conclude this week our illustrations of the fine com- 
und engine, exhibited at Paris by MM. Claparede et Cie. 
The principal dimensions of this engine, which supplied part 
of the driving power to Class 54, are as follows :— 





Diameter of high-pressure cylinder -» 19°00in. 
Diameter of low-pr cylinder . 82°87in. 

of stroke of both cylinders 35°43in, 
Scuanenetonen eA - 9 deg. 

ion of volume o' cy ers we oh 
Normal number of revolutions .. . 40 
Diameter of air pump ° 8 iss 9°S4in 
Strokeofairpump .. .. ..  . «. «. «+ «- e+ 35°43in. 
Indicated horse-power with 75 Ib. steam.. .. .. .. 150-H.P. 

The distribution of the steam is effected by means of balanced 


valves placed at the bottom of and on the cylinder covers, by 
which arrangement the clearance is reduced to a minimum. 
The valves are double seated, distinct for admission and 
exhaust, and actuated by cams working against friction sheaves. 
The cams governing the exhaust valves are fixed ; those which 
actuate the admission are adjustable, under the action of the 
governor, parallel to their shaft, by a simple arrangement of 





levers. The cams are fitted with bosses, whose dimensicns | 


are variable for every part of their length, so that the admis- 
sion of the steam is prolonged or diminished correspondingly 
with the duration of contact between the cams and sheaves in 
accordance with the position of the arms of the governor. 
This system of distribution, which can be applied to any kind 
of engine, stationary or marine, vertical or horizontal, has 
claimed for it the advantage of doing away with gear working 
with shocks, such as tappets, triggers, or buffers. 

Both cylinders are steam jacketted, and the steam for this 
purpose is led from the main steam pipe. The intermediate 
receiver plays the part of a reheater for the low-pressure cylin- 
der. It is kept at a high temperature, on account of the large 
area of the interior surface of its jacket. All the 
—_e in motion are of steel. The air pump is worked 

y means of an arm fixed to the crosshead of the 
ea rod, and this arrangement permits the condenser to 
placed below the base of the cylinders, and to isolate it 
completely, by means of air chambers and non-conducting 
material, from them. Another advantage obtained by this 
disposition is that the engine can be erected on one floor and 
is self-contained, whereby the foundations are reduced to the 
simplest form, and the usual arrangement of pump rods and 
levers dispensed with. 

The idea of novelty at which MM. Claparede et Cie. have 
aimed in this engine is not only to produce a variable expan- 
sion in each of the two cylinders of a compound engine by 
means of the governor, but also to vary the duration of admis- 
sion into each cylinder separately, and in a proportion most 
favourable to obtaining the maximum effect of the steam, by 
a single impulse of the governor. The desired proportion 
between the admissions is obtained by means of the different 
forms given to the cams according as they are intended for 
the service of the high or low-pressure cylinders. These forms 
are such that when the engine is running at its normal speed 
the volume of steam admitted into the low is as nearly as 
ae equal to that escaping from the high-pressure cylin- 

er. If the speed of the engine be altered, the admission to 
the low-pressure cylinder is not affected so soon as that to the 
high pressure, excepting when the speed is sensibly accelerated 
beyond that for which the engine is intended. 
he general construction will be understood from our 
engravings. We believe the firm are now constructing a 
compound engine of 400-horse oo for rolling mills, on 
the same principle, and although it was impossible in an 
exhibition to test the economical results, the apparent per- 
formance was highly satisfactory. 








SELF-ACTING FLOOD VALVE. 

In many of the inland towns of England works are being 
carried out with the object of diverting the sewage from the 
natural watercourses of the country ; and where, as not un- 
frequently happens, the population are distributed on both 
sides of a considerable stream, the most usual method of pro- 
cedure is to carry intercepting sewers along the lowest 

und in a direction generally parallel to the river, and to 
connect all the cross drains which had previously discharged 
their contents into the river with these intercepting sewers. 
Where the levels favour such an arrangement it is further 
desirable that all large accessions of storm water should be 
allowed to pass away by the old outlets into the river, and 
such a provision is indeed almost imperatively necessary when 
the sewage has to be raised by pumping at the outfall or at 
intermediate stations. The corporation of Salford are now 
carrying out in detail a complete system of sewer intercep- 
tion, with a view to rendering the river Irwell, so far as it 
passes through the borough, free at least from sewage con- 
tamination. A large area of the district is however very low, 
and hitherto t inconvenience and damage have been 
caused by the river backing up the sewers and carrying their 
contents into the cellars of dwelling-houses. As the river 
takes its rise in hilly ground some miles distant from the 
town of Salford it frequently happens that during the time 
the river is in flood owing to heavy rain falling in the distant 
parts of the watershed basin, there is little or no rain in the 
town, whilst, on the contrary, it not uncommonly occurs that 
heavy local storms are experienced in Salford whilst the river 
surface is below ordinary flood level. In order to give the 
sewerage system relief during these local rain storms, and 
also to exclude the river water from the drains during floods, 
a self-acting valve has been — by Mr. Arthur Jacob, 
engineer to the corporation. The page illustration shows 
the river valve in plan and section. It may be 
in almost any convenient situation so long as the intercepting 
sewer is 4ft. or 5ft. deeper than the drain which discharges 
into the river. This drain is first connected by a tumbling 
bay or otherwise with the intercepting sewer, a storm-water 
still or overflow being constructed to allow of the surplus 
water passing to the river. The portion of the overflow 
sewer is broken up and reconstructed with a valve opening 
outwards and upwards. This valve is balanced so as to open 
and close with ease ; it is worked by two arms of wrought 
iron which extend backwards, and are connected by a hori- 
zontal bar with two floats of galvanised iron. Each of these 
floats moves freely up and down in guides, in a separate 
water-tight chamber, and the two combined exercise sufficient 
power aon the chambers are filled with water to keep the 
valve tightly closed. From the valve chamber to the river 
there is laid a 9in. drain pipe, at such a level that when the 
surface of the stream reaches nearly high enough to back up 
into the sewers, the water — up the pipe and fills the 
float wells, thus effectually closing the valve whilst the river 
is in flood. As soon as the surface of the river falls and the 
valve may safely be opened, a siphon which passes from the 
float wells to the deep sewer draws off the water from under 
the floats, allowing them to descend, and the valve opens 
automatically, leaving the overflow channel in open for 
the escape of surface water into the river should a local rain- 
storm take place. 








PuospHor Bronze Company, Luwitep.—The fifth annual 
meeting of the above company was held on Tuesday at the offices 
of the company, 139, Cannon-street. The company was started 
in the year 1874, for the purpose of purchasing and working a 
—_— alloy called ‘‘ Phosphor Bronze.” The chairman, Mr. Jas, 

k, in moving the adoption of the report, referred to the 
operations of the company, and congratulated the shareholders 
on its flourishing condition. The directors were enabled to = 
pose a dividend at the rate of 10 per cent. for the year. The 
report and accounts showed that a considerable trade had been 
done in the first half of the year. This was in a measure to be 
attributed to Government orders. The second half year com- 

favourably with past years. On the motion of a share- 

older the two retiring directors—Messrs. Rock and Rouquette— 

were unanimously lected, and a vote of thanks to the officers 
of the company brought the meeting to a close. 





ELECTRIC LIGHTING. 

WE remember no instance in which the market value of 
shares, which for a long series of years have been regarded as 
perfectly safe security, have so suddenly fa'len, as in the case 
of the gas companies during the past year. Whether or not 
electricity will ultimately have the effect of reducing the real 
value of gas shares, it is certain that the recent fall in the 
value of those shares has been caused by a too superficial 
knowledge of the nature and limits to the economical appli- 
cation of the electric light. Now that the novelty of a new 
and brilliaut substitute for gas in a few public places in Paris 
has worn off, and sufficient time has elapsed for independent 
investigation on the part of the engineers and scientific men 
by whom our municipal bodies are advised, we are beginning 
to receive trustworthy statements by which to compare the 
proposed with the present illuminant, 

In October last Mr. Haywood, engineer to the Commis- 
sioners of Sewers of the City of Poss 0 submitted his able 
report on the electric light. In that report the actual cost of 
electric lighting as practised in Paris was given, and Mr, 
——- most important conclusion was that there are 
‘places where the convenience of the large traffic might 
justify the expense of employing it during the busiest hours 
of darkness.” The outcome of this report is the experiment of 
using the Jablochkoff candle on the Holborn Viaduct. 

In October last, the town council of Liverpool requested 
their engineer, Mr. George Deacon, to report on the subject. 
Mr. Deacon ap to have visited Paris and to have fully in- 
vestigated the cost in terms of illuminating power, about which 
there has a been considerable daubt. His interim 
report on the subject has recently been issued. The first part 
contains a concise summary of the history of electric lightin 
and of the gradual development of magneto-electric an 
dynamo-electric machines. Having described the class of 
electric lamp known as ‘‘ regulators,” Mr. Deacon refers to the 
main cause of the comparative inefficiency of this lamp for 

ublic illumination, though when measured in units of 
illuminating power it is by far the most economical yet 
invented. 

‘* Regulators,” writes Mr. Deacon, ‘‘ supplied with electri- 
city by dynamo-electric machines, driven by steam or other 
motive power, have been extensively used within the last ten 
years for lighthouses, for naval and military signalling, for 
tidal and other engineering works, and in certain industrial 
establishments, and upon the efficiency of such combinations 
most of the statements laid before the public up to a recent 
date, as to the relative cost of electric hghting and gas light- 
ing, have been based. Perfectly true though those statements 
have been, the inferences to which they have led have been 
most misleading. 

‘**It is true, for example, that the cost of light from ordi- 
nary regulators having nominal illuminating powers of from 
6000 to 15,000 candles is, according to circumstances, only 
from one-fifth to one-half the cost of gas producing the same 
candle power; but in the case of the electric light a greatly 
increased candle power is indispensable to produce the same 
degeee of illumination, as the following considerations will 
show. 

“The light from each regulator cannot be efficiently reduced 
below 1000 candles, and gives a much higher efliciency when 
increased to 10,000 or 15,060 candles. Regulators giving 
6000 candles each are very commonly used. The most favour- 
able place for the enployment of such a regulator would be the 
centre of a circular space. If such a space were 500it. in 
diameter, the light in the centre line of a circular carriage-way 
just within it would be greater than that in a Liverpool street 
illuminated in the ordinary way. To illuminate the whole 
area with gas rather better than the electric light would illu- 
minate the centre of the supposed carriage-way, would neces- 
sitate the use of only about 125 Liverpool street lamps of 
sixteen candle power each. Thus with gas light having an 
aggregate power of only 2000 candles, a Setter effect is pro- 
duced than with the electric light having a power of 
candles, even in a case particularly well adapted to give the 
best result attainable from a concentrated light. It is, 
obvious, therefore, that any comparison of cost based merely 
upon the relative candle power of electric ane gas lights must 
be misleading, and yet upon this principle many of the pub- 
lished comparative statements have ison tee. 

‘*From the above considerations it is evident that if the 
illuminating power of each electric light could be greatly 
reduced without increasing the relative cost, the total expense 
of illumination by electricity would be much less than that of 
illumination by gas. It is natural, therefore, that the subject 
should have attracted the attention of many inventors, though 
owing to certain dynamical obstacles, the eminent men who 
have made electricity a subject for mathematical research 
have not generally regarded the economical subdivision of the 
electric light as a promising matter for experimental investi- 
gation.” 

Mr. Deacon then refers to certain efforts made to subdivide 
the electric light, commencing with De Changy’s invention in 
1858, and culminating in the use of the Jablochkoff candles at 
the East India Docks in 1877, and their application to the 
illumination of the Avenue de l’Opera and certain other 

ublic places in Paris in 1878. The principle of this electric 
Fight, now employed on the Victoria Embankment and 
Holborn Viaduct, we have already fully described, but Mr. 
Deacon’s observations on the cost are important. Mr. Deacon 
found by photometric experiments that each naked Jabloch- 
koff candle gave a light in the horizontal plane passing through 
the voltaic arc, of 453 standard English candles on the average 
‘*when the electric candle is placed with its side to the photo- 
meter ; when placed with its edge to the photometer the light 
was somewhat less. In this average the occasional very large 
diminutions of intensity, lasting for short periods, are not 
included.” . . ** But it must not be forgotten that it 
is thought necessary to inclose the candles in opal globes, and, 
though there can be no doubt that this greatly adds to the 
beauty of the light, it seriously detracts from its available 

wer.” 

Mr. Deacon finds by photometric observations that only 
42 per cent. of the light from an electric candle having an 
illuminating power of 453 standard candles is transmitted in 
a horizontal direction through the globe, thus reducing the 
available light from each lamp to 172 candles. “ 

Mr. Deacon states in a footnote that after the printed 
proofs of his report were returned for correction he received 
a letter from Yt Allard, ingénieur en chef des Ponts et 
Chaussées, in which are detailed the results of his recent 
experiments for the municipality of Paris. 

1. Allard found, by — trials in the horizontal 
plane intersecting the Jablochkoff candle, enclosed by an opal 
globe, an illuminating power of eighteen Carcel burners, 
equivalent to 167°4 standard candles, As the Liverpool 
measurement was 172 candles the agreement is singularly 
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close. It is stated, however, that the globe tested by M. Allard 
only absorbed 40 per cent. of the light, so that the naked light 
in the French experiment gave only thirty Carcel burners, 
equivalent to 279 standard ~— candles, Mr. Deacon’s 
impression, therefore, that he had over, rather than under- 
stated, the power of the electric candles was thus confirmed. 
Mr. Deacon adds that M. Allard lays much stress upon the 
fact, that from the Jablochkoff candles more light is emitted 
above the horizontal plane than below it; and he has made 
photometric experiments at the Avenue de l’Opéra to deter- 
mine the effect of this peculiarity. While conducting these 
trials the rays from other lights and the reflections from 
buildings were carefully screened off, and the result showed, 
for one of the Jablochkoff candles in situ, a mean illuminating 
power at the level of the pavement of only 12*1 Carcel burners, 
equivalent to 112°5 standard English candles; but in con- 
sidering the effect of this determination it must be borne in 
mind that the light a few feet higher is more intense. 

Mr. Deacon’s measurements of the electric lights in ques- 
tion, confirmed as they are by those of M. Allard, show how 
utterly misleading are the statements sometimes placed before 
the public ; and even supposing the correct candle power to be 
ascertained and made known, we shall show further on that 
it does not constitute a proper measure of the real value of 
the light for public illumination. 

The statements made from time to time with respect to the 
candle power of the Jablochkoff lights may be compared as 
follows :— 

Standard 
English 
candles, 


Carcel 

burners. 

In a recent number of a contemporary, in refer- 
ence to the Jablochkoff candles to be tried on 

the Embankment, the power is taken at... 
Illuminating power of naked Jablochkoff candle, 
as pea sare § ge by the promoters .. .. 
Ditto, as stated by Mr. Deacon to have been 
given to him by the Société Générale d’Elec- 
Oe Par a ert ee ee 
Ditto, as determined by Mr. Deacon's photo- 
metric observations in horizontal plane, 
excluding all large but short diminutions of 
SEE Sc Se N68 ae ge we AS ae 
Ditto, according to M. Allard’s experiments (in 
horizontal plane) conducted on behalf of the 
Municipal Council of Paris, as recorded in 
Mr. Deacon's report .. .. «. «+ os os 
Illuminating power, from side, of Jablochkoff 
candle enclosed in opal globe, as deter- 
mined by Mr. Deacon's photometric obser- 
vatiousin horizontal plane, omitting all large 

but short diminutions of intensity... .. .. 
Ditto, as determined by M. Allard in horizontal 


Fra ee eee 
Ditto, as determined by M. Allard for those rays 
which reach the pavement... .. .. .. .. 121... 

Thus we find that lights which have been stated to give 
illuminating powers of 930 or even 2000 candles, are reduced, 
when subjected to accurate examination, to about 170 candles 
in the horizontal plane and to about 112 candles in the direc- 
tion of the most useful rays. We draw attention to the 
manner in which the public have thus been misled under the 
strong conviction that the cause of science is never advanced 
by inaccurate statements. Had the true illuminating power 
ob each light always been given, we should have been enabled 
without difficulty to ascertain the actual effect of the ov: 
concentrated lights of M. Jablochkoff in lighting a thorough- 
fare when compared with the comparatively diffused gas 
lights in ordinary use. 

Before quoting Mr. Deacon’s observations upon this point, 
it is important to notice that, though Liverpool is supplied 
with 20-candle gas and London with only 16-candle gas, the 
Liverpool street lamps only burn 4 cubic feet per hour, while 
the London lamps burn 5, so that if in the two cases the Acts of 
Parliament are strictly complied with, the candle power of each 

ublic lamp is 16, whether in Liverpool or London, and Mr. 
eomels comparisons between the Jablochkoff candles and 
Liverpool mo nag lamps hold good if for Liverpool rr 
are substituted London lamps :—‘“‘ In considering,” writes Mr. 
Deacon, ‘‘ what number of the 16-candle gas burners employed 
for public lighting in Liverpool would give the same amount 
of light to a thoroughfare like the Avenue de l’Opéra—not in- 
cluding the two adjoining Places—it is necessary to calculate 
the amount of light along the centre line of the carriage-way, 
and so to arrange the gas lights that at no points shall the 
light be less than is produced along that line by the Jabloch- 
koff candles, Having regard to the fact that the intensity 
of light varies inversely as the square of the distance from 
the object illuminated, the comparison is readily made, and 
assuming the too favourable view that the electric light along 
the carriage-way is equivalent to the concentrated light 
of 172 candles at each lamp, it is found that, to illu- 
minate it equally well would involve the use of 165 
Liverpool street gas jets, in substitution for the thirty-two 
Jablochkoff electriclights, each jethaving a powerof 16 candles, 
reduced to 14°08 candles by the glass of the lantern.* The 
gas lamps would be placed 2ft. from the curbs and 27ft. 6in. 
apart. With this arrangement the footways would be more 
brilliantly illuminated than with the Jablochkoff candles, 
and the darkest of the carriage-way would be equally, 
if not better, illuminated. The total candle-power of the 
electric lights is taken at 172 x 32 = 5504 standard candles, 
while the total power of the gas would be only 14°08 x 165 
= 2323 candles, though its effect in lighting the avenue 
would be as great, if not greater, showing the benefit of sub- 
division of the light when it can be effected without increased 
cost, 

‘Including interest on the cost of the lamps, price paid for 
the gas and for lighting, repairs, and painting, each public 
lamp costs the Live Corporation about ‘243 pence per 
hour when in use. The comparison for equal illumination of 
the centre line of the carriage-way in each case would, there- 
fore, be thirty-two Jablochkoff candles, at 7°68 pence per 
hour, £1 0s. 6d.; 165 Liverpool gas jets, at 0°243 pence per 
hour, 3s. 4d. 

‘*But such an illumination as either of these methods 
provides is immensely greater than has ever before been 
thought desirable for permanent use. To illuminate the 
Avenue de l’Opéra to the same extent and at the same cost 
per unit of area as the best lighted thoroughfares in Liver- 
pool would involve the use of only forty-seven gas jets, at a 
cost, as before, of 0°243 pence each per hour. 

‘* The total cost of lighting, according to the highest Liver- 
pool standard, would therefore be 11°42 pence per hour. In 
terms of illuminating power, therefore, the electric lighting in 

uestion costs at least six times as much as illumination with 

iverpool gas, while in terms of the area lighted, without 
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* The Liverpool street lamps are regulated to give an illuminating 
power of sixteen standard candles, with a consumption of 4 cubic feet 
of gus per hour, at a pressure of about yin. of water, the cost of the gas 
being 3s. 6d. per 1000 cubic feet. 





reference to the amount of light, it costs twenty-one times as 
much,” * 

There can be no doubt that the method adopted by Mr. 
Deacon for the determination of the relative useful effect of 
lights of different intensities, variously arranged, is the only 
trustworthy one. It may be applied to any my oy by 
simply selecting a few points furthest removed from the 
surrounding lamps and adding together the candle power of 
each light divided by the square of its distance from the point 
in question. Thus, if c be the candle power of each light, 
after allowing for the absorption due to the glass of the 
lantern, and d,, dz, ds, &e., the distance in yards from 
any fixed point to the various lights, we have: 

ce (d,? + d,? + d;? + &e.) 

giving a result which, in ordinary cases of thoroughfares 
ighted by gas lies between 0°035 and 0°11, and at the inter- 
sections of streets often rises to 3°5 or 4. The number thus 
found for the darkest parts of a street is evidently propor- 
tional to the useful effect of the lamps, and is called = Mtr. 
Deacon the proportional number for the street in question. 
The application of this simple calculation to any arrangement 
of lighting in which the spaces between the lamps are great, 
will readily show how much greater must be the increase of 
candle power to give the same useful effect as is secured by 
ordinary spacing. If it were not for such a calculation, we 
should readily be deceived by the apparent brilliancy of the 
greater lights, for the light spaces around impress us much 
more strongly than the dark space in which we may be stand- 
ing, and it is only when for any pu the necessity for a 
greater light arises that the absence of it is noticed. 


It is true that in all the cases in which the electric light is | |, 


applied to the illumination of public thoroughfares the pro- 
portional number for that light is much higher than for the 
gas lights formerly used, but it is nevertheless equally impor- 
tant in estimating the advantages secured by the more 
brilliant illumination to have regard, not to the total power 
in units of light before and after the change, but to the 
actual increase in the proportional numbers effected by 
the change. It would also be useful to compare the cost of 
the electric light with the cost of the gas required to 
raise the proportional number to that of the electric light. 
Thus, for example, Mr. Deacon has shown above that though 
the electric lights in the Avenue de l’Opéra give a total candle 
power of 5504 in the horizontal plane, Liverpool gas lights, 
and therefore London gas lights, might be so ome in 
the same avenue as to give an equally favourable result with 
a candle power of only 2323. 

After referring to several other systems of electric lighting 
in operation im Paria, which, however, have not been appli 
to the illumination of public thoroughfares, Mr. Deacon con- 
siders the prospect of reducing the cost of electric lighting for 
public purposes in the following words:— = 

‘‘Any attempt to reduce the electric lighting of any 
thoroughfare to the standard of public lighting adopted in 
Liverpool, or even to twice that standard, would involve an 
expenditure so greatly in excess of the cost of lighting by gas 
to the same standard, as to be quite out of the question; but 
admitting that in certain special cases it may be desirable to 
raise that standard considerably, it is important to consider 
how far the cost of lighting by electricity may be reduced. 
Reverting tothe Avenue de l’Opéra, it was shown at page 13that 
the opal globes obstructed 58 per cent. of the light. The 
globes are simply used for the sake of appearance, and to avoid 
the t intensity of the naked light; but the latter object 
may be attained by reducing — those rays which reach the 
_ when moderately near the lamp. By a modification of 
the globes, therefore, the efficiency of the Jablochkoff candles 
may be multiplied more than twice; and by the proper use of 
reflectors, by which the rays which would otherwise fall on 
buildings and pass upwards would be directed to the darker 
spaces between any two lights, the efficiency may be still 
further increased. There is also a serious loss due to the 
mode of subdivision adopted, the amount of which, however, 
is less certain, and a loss of probably 20 per cent. arises from 
the use of alternating currents. Unfortunately, the only 
lamps hitherto applied in practice, to which none of these 
objections apply, are the ordinary regulators, one only being 
placed on each circuit, and worked by dynamo-electric 
machines giving currents of constant direction. Here the 
great loss from ener re already adverted to, comes 
into play; but even this disadvantage is so far smaller than 
the aggregate of the others, that the same degree of illumina- 
tion could be attained in such a thoroughfare as the Avenue de 
lOpéra by about seven concentrated lights at less than half 
the present cost. The fact so often urged in Paris, ‘that it 
would not be so beantiful,’ must be freely admitted.” 

After explaining M. Rapieff’s method, Mr. Deacon proceeds 
to point out that in all the systems hitherto successfully 
employed in practice in which subdivision has been attempted 
the lights have been arranged in series, i.¢c., in the same line 
of wire in such a manner that the whole of the electricity 

ing from one pole of the machine traverses each lamp 
fore it reaches the other pole. ‘‘ The resistance of the cir- 
cuit,” adds Mr. Deacon, ‘‘is thereby greatly increased, and 
the condition of electricity known as tension, obtained by a 
particular arrangement of the dynamo-electric machine, is 
necessary in a considerable degree in order to maintain the 
current. The limit to the number of lights must on this 
account, if on no other, be very soon reached. But there is 
another mode of coupling known as el circuit. If part 
of a single wire circuit be cut out and any number of wires of 
any equal length, quality, and diameter, be substituted for it, 
any current passed through the circuit will divide itself 
equally among the separate wires; but, as its strength will 
also be divided in the same proportion, an ordinary electric 
electric light cannot be maintained on each of the separate 
wires. r. Werdermann has met this difficulty by the inven- 
tion of a lamp in which high tension is not required. B 
making the negative carbon very much larger than the posi- 
tive carbon, he finds that with dynamo-electric apparatus 
constructed for producing quantity and not tension, the two 
carbons may be allowed to touch, the positive carbon becom- 
ing incandescent.” 

We have already fully described Mr. Werdermann’s 
system, and as we understand that it is about to be applied 
to the illumination of the e in front of the London 
Exchange and Bank of Natal ox opportunity of comparing 
it with the Jablochkoff system, in which the lights are 
arranged in series, will be afforded. Mr. Deacon’s report, it 
will be seen, deals with the whole question on a basis of fact, 
and is very far from the assumptions which are to be found in 
too many other reports. 





* The cost of lighting the Avenue de l’Opéra above referred to is nearly 
the same as the estimate Lwengon Ke | the company for the illumination 
of other places, if interest on. capi' expendan and rent of premises be 
taken into consideration, 
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THE LAWS OF MOTION. 

Sir,—As you have not indicated that the correspondence on the 
above subject should cease, perhaps you will allow an outsider to 
make a few remarks. I intend this to be my last, as it is m 
first letter. On page 100 of Tue Enoineer for Feb 7 
your correspondent ‘‘X.” says: ‘‘ Let it be borne in norm that 

motion as the exact equivalent of energy.” I under- 
stood that the question that lay at the bottom of the discussion 
was what the term motion should be, or was understood to mean, 
and if so this would be begging the whole question. However, 
let that be as it may, I wish to point out to “X.” that his 
definition is entirely opposed to the dictum of Professor Tait, 
whose lecture on “‘ Force” at the Glasgow meeting of the British 
Association he seems to admire. In that, as it appears to me, 
extraordinary jumble* Professor Tait was at least perfectly clear 
in his explanation of what he considered Newton meant by 
motion. After stating that we must, if we wished to avoid inex- 
tricable confusion, use the words that Newton used in the same 
sense that Newton used them, he went on to say, ‘* Newton 
here—in his second law of motion—uses the term ‘motion’ for 
what we now call momentum. It is the product of the mass 
moving, into the velocity with which itisimoving. . . Changeof 
motion is change of momentum.” Nothing could be clearer 
this. My own idea is that Newton meant by motion just the 
condition of moving, and neither momentum nor vis-viva, or 
what is now called potential energy, but he certainly did not 
mean the last. When Newton says, “*Change of motion is pro- 
portional to the impressed force,” I understand him to mean 
“change of velocity is—ceteris paribus—proportional to the im- 
nal force,” thinking, as he well might do, that his readers 
would understand that as he was only referring to force and 
motion, that the mass and the time were assumed to be constant. 
Be this as it may, I see no great objection to the supposition that 
in his second law of motion he meant momentum So word 
motion. If Professor Tait’s view is correct, then Newton meant 
the element of time to be assumed as constant, for without that 
he stat t is ; but if time was to be understood as 
constant, then why not the mass also, which is my view of the case. 
In the middle of the second column ‘“ X.” says that “the only 
cause of motion is motion.” This is flat in the teeth of Newton’s 
first law of motion, and of all experience. Newton tells us that 
“Force is that which produces or tends to produce motion,” 
evidently ria aa nothing but force can directly juce 
motion. Motion being stopped produces force, but it is the force 
produced that produces motion. “‘X.” says there are three 
ways of measuring quantity of motion. The two last are mathe- 
matically identi If we take the quantity of motion equal to 
nMv*, we may make n represent any constant whatever. But 
to say that the quantity of motion may be either Mv or Mr’, 
according as we choose, that is without defining what we mean, 
would be to make confusion worse confounded. Probably the 
simplest way to get rid of the dispute would be to get rid of the 
phrase ‘‘quantity of motion” altogether. I don’t see what on 
earth it is wanted for. If it means momentum, then why not 
use the word momentum, which every one understands the mean- 
ing of? If it means potential energy, which every one under- 
stands, then why not use that phrase? As to fighting about 
whether Mv, or Mv*, or 4Mv’, is the proper measurement of the 
quantity of motion, we might as well fight about the physical 
condition of the man inthe moon. It does not matter one straw 
9 any one, as mye I —. “4 one which it is wanted 
or any purpose whatever. it! to using the word 
“ energy p to indicate half the mass multiplied by the square of 
the bomen I think it should always be preceded by the word 
“*potential.” We can speak of energy going to be expended, 
or having been expended, or capable of being expended, or the 
rate at which it is being or might be expended; but I can’t see 
how we can speak of a definite amount of existing energy. In 
the same way we can speak of motion—I mean here the original 
and common sense idea of the word motion, that is being at every 
instant in a moving condition—we can speak of the rate of 
motion at any instant, or the motion that is being produced, but 
we can’t speak of a quantity of motion as existing. If a weight 
is lifted a given height and suspended there, it is admitted on all 
hands that we have in that case an t of potential energy, 
but no actual comer. Again, if the weight descends coy 4 
action of gary Fe ucing only velocity of the mass, then when 
it is near the earth all the previous potential energy has been 
oe in producing velocity of the mass, but there is again 
left only potential energy; for if gravity were at that instant to 
cease, expenditure of energy pol. paca cease, and all that would 
be left to re nt the expended energy would be the igen of 
the mass, which would not be energy but potential energy, which 
could be employed a in bringing the mass to a state of rest. 
Glasgow, Feb. 15th. ELInu THE Burire. 











Sir,—Controversies such as the one we are engaged in arise 
peay oe several causes. These are, briefly:—(1) The want of proper 
and thorough explanation of the mode of action of force when 
exerted mas erge and also the want of a proper showing 
that force is that which is experienced as pressure, and that 
velocity is but an outward sign of the action of a proportionate 
pressure, which is the cause of motion. (2) The want of a 
thorough appreciation of inertia and its effects. (3) The wrong 
mode which has been handed down to us of treating cases of 
collision of bodies. (4) The want of a treatment of motions of 
bodies as due to the actions of pressures during times, and then 
clearly showing how it is that for convenience we may treat 
motions of bodies as motions of masses through space, and how it 
is we may use the measure v in lieu of the proportionate P which 
it represents, wherewith to make our statements of values of 
motion. (5) The difference between the action and effects of an 


* I think I am justified in applying this term to Professor Tait’s 
lecture from the following considerations. We are asked to believe 
at one and the same time :—(1) That the word force “is obviously to be 
applied to any strain, stress, pull, push, &c.”. (2) That “ force is a mere 
name.” (3) t ‘‘the product of a force into the displacement of its 
point of application has an objective existence ;” that that which is a 
mere name should by ory | over a distance produce an objective exist- 
ence seems odd. (4) tt ‘‘force is the rate at which an agent does 
work in a unit of length.” That force which Newton tells us is that 
which uces or tends to produce change of motion should be at the 
same time the rate of change produced, might puzzle Lord Dundreary or 
the other gentleman whose name begins with the same letter. (5) To 
carry out the view that force is a mere name when no motion is 
produced, he tells us that there is no such thing as balanced forces, an: 
therefore concludes that there is no such science as statics. On theother 
hand, omson and Tait’s Natural Philosophy, we are told that “ in 
statics the balance of forces or equilibrium is investigated.” All that, 
however, is changed within the last few — We are now told that 
when a weight is lying on a table ina condition which most people would 
call stati Y, it is nothing of the sort. It is at one and the same time 
“acquiring velocity downwards at the rate of 32ft. per second by the 
action of gravity, and upwards at the same rate by the cares of the 
table.” (These are nearly the words, but I have not the lecture by me.) 
It follows that if the weight is left on the table for forty-eight hours it 
will then be flying upwards and downwards at over a thousand miles an 
hour. We are not told whether, if moved to another part of the table, it 
loses the velocity previously acquired and starts afresh, or whether the 
column of motion—which is as good as any other name for such an 
absurd and fantastic idea—passes through the inter-molecular spaces of 
the table, and thus “ goes on for ever, ever.” I think the sooner we go 
back the better to the old notions that motion was a state of moving in 
reference to some body assumed to be at rest, that velocity was the rate 
of motion, that momentum represented the mass and velocity combined, 
that momentum multiplied by the velocity, or which is the same thing, 
the mass multiplied by the square of the velocity, was pro) ional to, 
and if divided by two was equal to, the work—or vis viva as then called— 








which the stopping of the motion would give out. 
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accumulating or accelerating force, and the actions and effects of 
equable pressures acting upon and through the intervention of 
machinery, should be more clearly exhibited. 

It is possible to demonstrate the following truths, but only a 
slight notice of each can be given in a letter, viz., that force is 
that which is experienced as pressure ; and pressure, when un- 
resisted, orinadequately resisted, is the cause of motion. Thistruth, 
which affords us a proper definition of force, is almost self-evident, 
and does away with the idea that motion of matter alone is suffi- 
cient for the explanation of what we experience in nature, as, 
even when ne motion occurs, we have full evidence of pressure 
acting. We have also evidence that on abstracting any cause 
which determines it, that force shall be experienced as pressure, 
motion ensues, and that velocity of motion is proportionate to 
the pressure which causes motion; and also that on arrestment 
of motion pressure is experienced, so that velocity is only the out- 
ward sign of the existence of a proportionate pressure that is free 
to cause motion. That the principle of inertia in nature allows 
it, that pressures which cause motion are conserved, and 
are rendered up in in overcoming resistances as pres- 
sures. Matter of itself is, of course, indifferent to either 
a state of rest or a state of motion, but we have evidence 
that matter, in conjunction with other matter, and in its place, 
and ing of its proper motion due to that place, in the 
universe, is not actually indifferent to states of rest or of motion, 
but resists to its utmost any effort to alter either of its states; 
for accelerated motions clearly point out to us that force, 
unresisted, would impart velocity instantaneously, or why should 
time be taken in imparting any given motion? And, in, take 
the case of a body moving with a velocity which it has taken 
“force” time to impart; this body, when striking an equal 
body, may, in a particular case, impart its motion to the body 
it strikes instantaneously, and thus we may have, in nature, 
motion which takes time to be produced, and equal motion which 
is produced instant ly—and why is this? It is because, 
when pressure acting during time causes motion, the time taken 
has been occupied in overcoming inertia, and when once vis 
inertia is overcome, we have, in Nature, either acting, or allowed 
for, vis viva equivalent to the total pressure that has been exe! 
during time in causing motion, and this vis viva allows it, that a 
moving body may transfer all its motion to a body at rest 
instantaneously. 

And this leads us to a comprehension of the fact that in all 
cases of transference or of arrest of motion work is done. 
ween I to the diagram in my first letter, and to the proof, 
afforded by the moon, that velocity is proportionate to pressure, 
in my second, it will be seen that a surface compounded of lines 
representing time and velocity may equally represent total 
amount of pressure acting during a free descent, as it repre- 
sents space passed through ; and that the total amount of pres- 
sure during time of descent is conserved is easily proved by the 
fact that such conserved pressure would be just adequate to 
cause a body to rise during same time as that in which it expe- 
rienced the quantity of pressure upon it. Thus, a moving body 
would do “‘ work” equivalent to the total amount of pressure pre- 
viously exerted upon it, and as cases of moving bodies may 

com with cases of motion of bodies under the influence 
of gravity, and the measures of the total pressures which impart 
any motions may be found from the rates of motions as compared 
with. the same rates of motions im by gravity, and as in all 
cases of motions im by gravity, the total amounts of 
pressures which have caused different motions are in proportion 
as are terms v*, and the exact measurement of such total amount 


2 
of pressures may be stated in measures "\ ; 





eo ; then all cases of 
transference of motions are cases of work done, and our theory of 
impacts erroneously allows of Mv as the measure of quantity of 
motion conmaianell 

A study of the conservation of total pressure acting during 
time will make it clear that, as total pressure is in proportion as 
space passed through, and that as final pressure acquired is pro- 
portional to final velocity, we may, instead of working with 
accumulative pressures and total amounts of pressures imparted 
during time, work with accelerated velocity and with space. 
And it will also be seen that, as space and total amount of pres- 
sures may be represented by the same triangular surface, how it 
is that rectangles of the same or equal surfaces, compounded of 
lines representing time and mean velocities, may represent the 
equable motions of machinery ; and also how it is that, s 
being constant, different rectangular figures, compounded of lines 
representing different times and pressures, or velocities, will 
account for the fact that the same force is exerted in causing 
motion through space, no matter what time is taken in the 
operation. 

An extension of such a system of teaching dynamics, applied 
to the connecting link between theoretical and applied mechanics, 
the lever—would remove the apparent support which the action 
of force, through the intervention of machinery, gives to the idea 
that momentum is the measure or statement of force, and would 
remove the idea that M and v are interchangeable and of equiva- 
lency. Rotary motions have been introduced in this controversy, 
but the truth is, that just as we know that motion naturally 
occurs in straight lines, so we know that neither momentum nor 
energy can have circular velocity as a basis of their measurement, 
and although the action of machinery, as in the case of a rack 
moving in a straight line and giving motion to a wheel, apparently 
contradicts this statement, yet when a clearer view comes to be 
represented of the difference between mean pressures acted upon, 
and through the intervention of machines and force acting with- 
out such intervention, it will be seen to be a correct one. In 
fact, circular motions are not properly understood as yet. There 
is one thing I cannot help saying to those who have been so kind 
as to fill letters with matters which we could all abstract for our- 
selves from the same authors as they got them from, and that is, 

the science of dynamics remains in the same state as that in 
which Galileo, Huggins, Newton, and Hook left it; compilers 
give it us in such state to this day, errors included. 
G. PrxyinctTon. 
Hough-green, Chester, February 18th. 





THE DE BAY PROPELLER. 


Sir,—I have read the report in your last number of the experi- 
ments recently made for testing the relative efficiency of the De 
Bay and Griffiths poopeios, in which it is stated ‘* That without 
exaggeration the De Bay propeller is at_least 40 per cent. better 
than Griffiths.” With your permission I will endeavour to show 
that the experiments do not prove the De Bay propeller 40 per 
cent. better than Griffiths. 

The power applied to turn the propellers is measured in the 
ordinary way by a dynamometer and stated in foot-pounds; the 


work performed by the propellers is not measured at all; the 
propellers are said to have given a thrust of so many ounces, 
with an expenditure of so many foot-pounds. Now, an ounce 


pure and simple is not a measure of statical moment, and so 
cannot express the efficiency of the propellers; if the speed of 
the water driven by the propeller direct astern could have been 
measured—an almost impossible task—say, in inches per minute, 
and multiplied by the ounces thrust, the result would be under 
certain conditions a measure of efficiency of the propellers. It 
could then be said, with some di of truth, that with an ex- 
penditure of so many foot-pounds the propeller developed ‘so 
many inch-ounces of useful work. I said under certain condi- 
tions, and these are so unlike the usual conditions of propellers 
at work as to make this measure of efficiency of but small value; 
for we have no reason to assume that the behaviour of a pro- 
peller is the same whether the slip is 5 per cent. or 100 per cent. 
as in the experiment. The evident reason why the De Bay pro- 


peller gave more thrust than Griffiths is because the pitch is so 
much finer, 13in, against 2lin.; if the gentlemen who have carried 





out the experiment do not acknowledge this, they can easily 
demonstrate it by making the De Bay propeller 2lin. mer and 
the Griffiths propeller 13in. pitch, the superiority of thrust will 
doubtless then be in favour of Griffiths. 

There is a value no doubt in experiments where merely the 
thrust is measured, provided the propellers used are designed so 
that the slip which would occur at ordinary work propelling a 
vessel may be known approximately ; then for a measure of effi- 
ciency the thrust must be multiplied by the pitch minus the slip. 
But with a new propeller it can be nothing better than guess- 
work to decide the slip until experiments have been made upon a 
vessel and the slip measured. Assuming the slip to be the same 
in the De Bay and Griffiths propellers used, then the efficiency 
would be as follows :—The De Bay propeller, with an expenditure 
of 263°25 foot-pounds, developed 16°4 x 13°062 x 65°1 = 13945 
inch-ounces. The Griffiths propeller, with an expenditure of 
314°09 foot-pounds, develo 14°86 x 21°67 x 77*= 24795 inch- 
ounces, which shows the Griffiths — to be about 50 per 
cent. better than the De Bay propeller. 

As the efficiency of screw propellers is such an important and 
interesting subject, and experiments are so costly if carried out 
on a large scale, it would be very instructive if those of your 
readers who have had experience in testing propeller models 
would give a description of the apparatus teal. 

Blackwall, February 15th. » + 





THE RECENT DISCUSSION AT THE CLEVELAND INSTITUTION 
OF ENGINEERS. 

Sm,— Your North of England correspondent, alluding, in your 
issue of the 14th, to the termination of the above discussion, 
says :—“‘ The fourth resolution, pro by Mr. Jeremiah Head, 
was as follows:—‘'That the nine hours’ movement, although 
nominally @ success, was in reality from the first a great eco- 
nomic failure, that is, contrary to the true interests of the work- 
men themselves. That the present scarcity of employment is 
largely due to its operation, and that it ought to be abolished 
without delay.’ Several gentlemen who took part in the dis- 
cussion expressed their opinion that Mr. Head had failed to 
prove the statement contained in this resolution and conse- 
quently Mr. Head withdrew it, as well as the three preceding, 
which had reference to the causes for a depression of trade.” 
The italics are mine. 

I beg to say that this report is inaccurate and misleading. 
There was only one speaker who argued decidedly in favour of 
the nine hours’ movement. Two abstained from expressing any 
definite opinion for or inst ; whilst five distinctly advocated 
oe the hours of labour. 

e decision not to press this or any of the resolutions to a vote 
was arrived at by the council previously to the final debate, and 
on Mr. Head’s own proposition. It was considered that the 
— for which they had been framed would have been fully 
achieved in the thorough ventilation which the subject had 
received, and that a vote, whether for or against, would have 
had no useful effect, whilst it might have engendered ill-feeling 
outside. ANGUS MACPHERSON, 

Cleveland Institution of Engineers, Secretary. 

Middlesbrough, Feb. 17th. 








THE INSTITUTION OF CIVIL ENGINEERS. 


The second <> read on Feb. 11th was ‘‘ On the Sandhurst 
Water Supply, Victoria, Australia,” by Mr. Joseph Brady, M. 
Inst. C.E. Sandhurst, the central town of the Bendigo goldgeld, 
was about 105 miles, north-west of Melbourne by railway. 
The population dealt with in the water supply was 35,000, 
the number of houses 9150, the number of mines assessed 
400, and there was a length of about 100 miles of proclaimed 
streets. e site occupied high ground between the river 
Campaspe and the river Loddon, and was drained by the 
Bendigo Creek. The elevation of the city varied from 700ft. to 
900ft. above low-water of spring tides at Melbourne. The average 
rainfall for thirteen years was 23°13in., ranging from 10°95in. to 
38°57in. The heaviest fall of rain, in a single day, was 3°22in. in 
the month of February, 1871. The greatest amount of evapora- 
—" one of the reservoirs, observed in any single day, was 

Prior to 1858, Sandhurst was chiefly supplied by rain water, 
stored in si iron tanks above ground. During dry weather 
the water was obtained from small mining dams by carters, who 
sold their loads at about £3 5s. per 1000 gallons. In April of that 
year the Bendigo Waterworks Company was formed, and sub- 
sequently carried on operations under an Act of the Victorian 
Parliament of the 24th of February, 1859. The original scheme 
was a comprehensive one for domestic and mining supply, but 
financial difficulties led to the adoption of the former only, which 
embraced a storage reservoir with a capacity of 60,000,000 gallons, 
and the necessary mains and filter beds, on the gravitation 
a. The reservoir was quickly filled in ordinary seasons, 

ut became empty in the drought of 1865, when the city was 
supplied with water by railway from the river Campaspe. The 
demand for water increasing, the municipal council purchased 
the Bendigo Waterworks for £43,000, and took possession on the 
1st of January, 1872. e works consisted of one storage 
reservoir, filter beds equal to a delivery of 200,000 gallons 

r day, and about twelve miles of mains from 3in. to 7in. in 

iameter. The author, who had completed the works of the 
company, was engaged by the city council to design and carry 
out the necessary extensions. In the Sandhurst district there 
were now two storage reservoirs and filter beds, and about sixty- 
three miles of mains and reticulation pipes. The reservoirs were 
named the Big-hill, constructed by the Bendigo Waterworks 
Company, in 1858-59, and the Crusoe, constructed by the Sand- 
hurst City Council, in 1872-73. The surface-level of the former 
reservoir was 991ft. above sea-level ; its area was eighteen acres, 
and gathering ground nearly 4000 acres. The formation was 
schistose. e dam was cf earthwork, with a central puddle- 
wall. It was 350 yards long, 30ft. high in the middle, and abutted 
on > i hills at each end. It contained 77,000 cubic yards of 
material. The average cost of the earthwork was 1s. 74d. per 
cubic yard, and of the puddle 4s, 9}d. Thetop width was 12ft. 
at 5ft. above the highest water level. The inner slope was 3 
to 1, covered with gravel, and the outer one was 2 to 1 
soiled and Further details were given of the dam, and 
of the method adopted in consolidating it. A bye-wash through 
a depression in the hills provided for the pessege of surplus 
water into a neighbouring valley, clear of the locality. The out- 
let was by a Tin. cast iron pipe, well protected, and fitted with a 
brass delivery valve, of Guest and Chrimes’s pattern. 

A few years after completion an accident happened to one of 
the pipes. During the repairs water was drawn from the reser- 
voir over the dam by a 5in. cast iron siphon, which has since 
been used as an auxili to the 7in. delivery pipe. The con- 
struction of a pair of filter beds, each 45ft. square, was then 
described ; but as sand filtration did not sufficiently purify the 
water, which contained 30 to 40 grains of clayey matter to the 
gallon, at first two sea | ponds, and afterwards a third pond, 
adapted for purification of the water by the lime process, were 
added, with a capacity respectively of 30,000, 22,000, and 123,000 

ons. The maximum daily supply of water that could be 
delivered from these works was 200,000 gallons, and the supply 
had latterly been limited to the higher levels of the city. 

The Crusoe Reservoir had a ae br of 330,000,000 ons. 
Its area was 80 acres, and its greatest depth was 40ft. e dam 
was of earthwork, 700 yards a we a maximum height of 


47ft. The total quantity of earthwork, including puddle, was 
306,000 cubic y: and it cost £25,400, besides 7 paid for 
compensation, The dam was 12ft. wide at the top. e inner 





slo 

ante outer one, of 2 to 1, was grassed. e construction of 
the dam was carried out by contract, under a schedule of prices, 
and was fully described, ‘The level of the top of the dam at each 
end was 4ft. above the highest water-line, rising to 7ft. for the 
middle length. Provision was made for shrinkage, which had 
occurred to a small extent ; but the slopes of the dam had pre- 
served their form. The bye-wash of the reservoir was arranged 
in a depression of the hills and discharged the surplus water into 
a lateral valley clear of the works. The outlet of the Crusoe 
reservoir was by a cast iron siphon, 18in. in diameter and 5154ft. 
long, the inner leg being 2064ft., the crown 88ft., and the outer 
leg 221ft. The siphon did not cross the dam at right angles in a 
vertical plane, but was laid on its side. Details relating to the 
siphon were given. It led to a valve-house, and finished with a 
bell-mouth end in the lime pond of the settling works, under a 
constant head of 4ft. of water. The siphon wasfilled with water 
in January, 1873. Ata level of 908ft. the discharge of water 
was 4500 gallons per minute. At 938°5ft. the discharge was 
9700 gallons per minute. In connection with this reservoir there 
were filter works, or settling ponds sufficient for the treatment of 
1,000,000 gallons of water per day; the remaining 2,000,000 
gallons of unfiltered water could be used for mining or irrigation 
purposes. The Crusoe settling ponds were described in detail ; 
their object was to clear large quantities of water without the 
agency of sand filtration. Excellent bricks were manufactured 
within 300 yards of the site at a cost of £2 3s. per thousand, The 
principal items of work were :— 


of 3 to 1 was covered with poe! oy | and gravel, 


Cubic yards. Schedule rate. 
Excavation in clay and schistose rock .. 16,401 .. £0 1 8 
Brickwork incement .. .. .. .. «. 8,149 .. £2 5s. to £2 lbs, 
Cement concrete in floors... .. .. .. 2117 .. 20 0 
Puddle behind walls .. .. .. .. «. 1,284 046 


The rates of wages for eight hours’ work were :—Bricklayers, 
12s. per day; bricklayers’ labourers, 8s.; fitters, 12s.; black- 
smiths, 10s. to 11s.; ordinary pick and shovel men, 6s. 6d. to 
7s. 6d.; and horse and cart and driver, 14s. per day. Various 
precautions observed in carrying out the works were enumerated. 

n preparing the water, it was delivered from the siphon into the 
lime pond, where it was mixed in the proportion of 1 1b. of lime 
per 1000 gallons of water, and pas into one of the settling 
ponds, in which the water became clear in about ten hours. After 
this the water was drawn off as required into the service reservoir. 
The settling ponds required washing out every three months; the 
service reservoir was cleansed annually. In connection with the 
Big Hill and Crusoe reservoirs there were two distinct mains, 
each with one system of reticulation. The mains of the former 
system were 124 miles in length; of the latter system, 504 miles. 

The paper concluded with some details of the service relating to 
the mains, the fittings, and the maintenance. 








TENDERS. 
WIGAN SEWERAGE, 
Tue following are the tenders for cast iron pipes for the Wigan 
Corporation for the carrying out of an extension of the sewerage 
of the borough :— 


Socket Pipes 
Plain socket with bored Special 


Name. Pipes. and turned Castings. Total. 
points. 
Per ton. Perton. Per ton. 
£a4 £864 £464. £ s.d. 
1, Ditton Iron Co. 4100.. 8,613 00 
Part onl 
tendered for. 
2. John Oaks and Co.. 476..4150 7 00.. 21,236 150 
3. Cochrane and Co. .. 440 490 8 50.. 20,089 80 
4. Widnes Foundry Co. .. 4 13 4 33 7 00 19,047 13 6 
5. Butterley Iron Co... 496. 3,689 10 
Part onl 
tendered for. 
6. D. T. Stuart and Co. .. 4 89..4 89.. 9 50.. 20,510 26 
7. William oo oe of 4£186..4151.. 7100 .. 21,796 10 
8. Staveley Coal & Iron Co. 4150..4176.. 7150 .. 22,203 00 
9. Robert MaclarneandCo. 4150..4190.. 9100... 22,496 20 
10. John & Samuel Roberts 4 60..4 60.. 7 50.. 19,847 120 
ll. W. AllsoppandSons .. 5100..5100.. 9 00.. 25,421 00 
12. Tahirtand Co... .. .. 5 60..5140. 25,580 6 0 
13. German Company (Mul- 
i. ae as cs ae OC OR ote OR as Ole 28,507 17 8 
14. Rushforth & Thornton.. 4 70..4100.. 8 00 20,511 18 0 
15. McFarlane and Co. -- 4160..4170.. 10100... 22,821 00 
16. Firmstone Bro. .. .. 4150 ..4176.. 7 00.. 22,293 00 
7. Hopkins, Gilkes, & Co. 4100 ..4140.. 11100 .. 21,340 12 0 
18. Clapham Brothers. . 4100..4150.. 8 00.. 21,476 00 
19. Cochrane, Grove, & Co. 4 63..4 89.. 8 50.. 20,270 176 
20. Thomas Edgington and 
Sons .. .. «. « 4146..4176..10 00... 22,245 30 


The tender of the Widnes Foundry Company has been accepted 
by the Corporation. 








PRIVATE BILLS IN PARIAAMENT. 

Tue following is a list of the Private Bills which, at the 
date of our last impression, had been postponed. Some have 
been examined and again postponed. The letters 8.0.C. and 
N.C. indicate respectively ‘‘ Standing orders complied with” 
and ‘Standing orders not complied with.” The dates given 
are those appointed for the examination of the Bills referred to. 








No| Name of Petition. | Parliamentary Agent. | Remarks. 
25|Clare Slob Land Reclamation! 
| Extension.. .. .. .. -- John Sandes..  .. ..|Feb. 20, 
28|Norwich Tramways .. --/Sherwood and Co. .. ../5.0.C, 
30/Gosport Street Tramways  ..|SherwoodandCo. .. ..| » 
40/South Essex and Dengie Flats 

Reclamation .. .. .. ..|John Sandes.. ..|Feb, 20. 

55|Enniskillen and Bundoran, and 

Enniskillen and Bundoran 

Extension Railways .. ..|P. Burrowes Sharkey _ ..|8.0.C. 

66/Yarmouth and North Norfolk 

(Light) Railway .. .. ..|H. E, Brown . os osfeb, 27. 

67|\London Street Tramways ..|J.C. Rees .. .. «. ..|Feb, 24. 
69|Portsmouth, Southsea, and 

Landport, and Portsmouth 

and Cosham Street Tramways|J.C. Rees .. .. ../8.0.C, 
118|Birkenhead Tramways .. ..|Sherwood and Co. ..|Feb. 20. 
150| Midland Counties and Shannon! 

Junction Railway .. .. ..|John Sandes.. ..|Feb. 24. 
159|Exeter Corporation Gas .. ..|George Norton ..|/March 3. 
175|Glasgow Corporation Tram- 

ways... .. .. «. ++ ~./Simson and Wakeford ../8.0.C. _ 
209|Cheltenham Tramways .. ..|Wyatt, Hoskins, & Hooker; . Cao 

y 
after Easter 
recess 
224|Preston Tramways Extension|T. and V. Baines.. March 3. 
225|Rosstrevor and Kilkeel Tram- 

WayS .. .. «+ «. « «|X. and V. Baines.. March 3. 
226/Tipton Local Board .. --|R. W. Cooper .. .. S.0.C. 
233|West Donegal Railway .. ..|Baxtersand Co... .. ..] » 
249| Walton-on-the-Naze and Frin- 

ton Improvement (Marin 

Drive, &.) .. .. «. {William Bell.. .. «. «of os 
251|South-Eastern Railway .. ..|William R. Stevens .. ..| » 
252|Sligo Borough Water .. ..|P. BurrowesSharkey  ..j/Feb. 21. 














Of those Bills which have been postponed, the fact of com- 
— or otherwise with standing orders will be given in 
uture impressions, 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


'*,* It has come to our notice that some oa: to the Patent- 
office Sales Department, for Patent ions, » have caused 
much unnecessary trouble and Yy both to t and to 
the Patent-office geod by giving aed number of the page of THE 
ENGINEER at which the Specification require is referred to, 
instead ¢. dey d the proper number of the S, ton. The 
mistake has Y aily ie foo king at Tur Enoinerr Index and 
giving the phrearhuy- ¥ there yey which only refer to pages, in place 
of te, to those pages and finding the numbers of the Speciji- 
cation. 
Grants and Dates of Provisional Protection for Six Months. 
4428, Construction of BurLpiNos, &c., G. E. Pritchett, Bishops Stortford. 
—Ilst November, 1878. 
4814, Tramways, &c., W. L. Thompson, Queen Victoria-street, and C. C. 
Rogers, Cork-street, London. -26th November, 1878. 
4896. SEPARATING METALLIC Ores, J. G. Wilson, Quality-court, London. 
—A communication from V. Neukirch, Reichenstein: Germany.—30th 


November, 1878. 
- Carrtace Door Hanptes, 8, Saunders, Falling’s Heath, Wednes- 
—19th December, 1878. 
on hin for Currie the — 7 Boots, &c., J. Wheeldon and T. 
See Stock port.—28th December, 
7. Brakes and Coup.inos, J. Pickering, Stockton-on-Tees.—1lst January, 











nila? 





1879. 
92. VENTILATING BuiLpines, &c., J. G. Tongue, South ti 
London,—A communication from J. M. A. Lacomme, Par! 
93. WaTeR Merers, T. Melling, Grassendale Park, Saket, 00 
January, 1879. 

107, Fire ALARM Apparatus, C. B. Crisp,jOckenden-road, London.—10th 
January, 1879 

120. SupeLyina Dwe.uines with Steam, H. J. Haddan, Strand, London. 
—A communication from E. J. Knapp, New York, U.S. 

126. Locks for Breecu-LoapING Fire-arms, T. D. Cross, I. W. Cross, and 
W. W. Cross, B ham. 

127. INCOMBUSTIBLE, &e., Propvct, O. Streubel, Place Vintimile, Paris.— 
11th January, 1879. 

136. Ratpway Cuarrs, A. Young, J. E. Powell, R. J. Powell, and J. 
Whitaker, Wrexham. 

188. Wire Ropes, J. Lang, Gateshead-on-Tyne. 

140. Strincep [NsTRUMENTS, = J. Haddan, Strand, London.—A commu- 
nication from A. Sprenger, Stuttgart. 

142. Gas Puxirrer Grips, &c., 8. Cutler, Millwall. 

146. Grease, P. M. Crane, Manchester. 


hoilai 








148. Castors for Pianos, W. R. Lake, tl t London.— 
A communication from W. V. Wallace, Dorset, Vermont, U.8.—13th 
January, 1879. 

150. Trunks,-&c., J. Kay and J. McCulloch, Glasgow. 

152. CARBURETTING Gas or Air, J. Imray, 8 buildi Lon- 
don.—A communtoation from H. W. Merritt, Somerville, and W. H. 


Ireland, Bosto: 

154. Pumps, F. N. ” Davis, Southampton-buildings, London. 

158. RiverTine MACHINES, A. M. Clark, Chancery-lane, London.—A com- 
munication from J. Lorillard, New York, U.8.—l4th mat 1879. 

160. Brincinec Tension upon the Corps of Winpow Buxps, W. 8. Simp- 
son, Battersea. 

162. Pocket, &c., Pens, $. Wylde, je.. , High Holborn, London.—A com- 
munication from H. Walke, Hamilton, U.S. 

164. STEREoscores, H. Grubb, Rathmines, Dublin. 

166. Water Meters, W. R. Lake, Southampton- buildings, London.—A 
communication from x H. Nash, Brooklyn, U.S. 

168. Pristina and Fo.pinc Macuinery, G. Duncan and G. A. Wilson, 
Liverpool. 

170. Kerrres, &c., W. P. Savage, Burnham Sutton. 

172. Puriryine Fiour, M. Lyon, King’s Cross, London.—A communica- 
tion from A. Hunter, Rochester, U.S. 

173, SULPHATE of Avvinx, §. Baerlein and M. Baerlein, Manchester.—A 
communication from F. Laur, Paris. 

174. s+ pied the Fiow, &e., of Liquips, E. L. Voice, Francis-street, 

ndon. 
176, Steam Capstans, J. Vivian, Mylor Bridge. 
, —— Licut by ELectrictry, A. de Meritens, Chancery-lane, 
mdon. 

180. Apvustine the Ro.iers of Rotiine Mitxs, A. B. Childs, Fenchurch- 
cores London.—A communication from F. Wegmann, Zurich, Switzer- 

182. Locomotive Enorves, R. E. Middleton, Westminster-chambers, 
Westminster.—15th January, 1879. 


184. TrLes, E. A. Morton, Lindley Moor Potteries. 

186. TRamway Locomotive Encines, H. Vignoles, Delahay-street, West- 
minster, and J. 8. Ayton, Manor-street, Clapham-road. 

190. Brovcres, &c., J. Harrington and H. Brent, Ryde, Isle of Wight. 

192. PREVENTING Rapiw ComsBustion of ELECTRODES, G. Remington, 
Shepherd's Bush, London.—16th January, 1879. 

194. Ciasps, &c., 8. Posen, Basinghall-street, London. 

196. Piston Rov Covers, A. Thomson, Southampton. 

198. ape Compasses, H. A. Severn, Earl’s-court-square, South Ken- 


sing’ 

200. Sarety Tuse, J. Warwick, Manchester. 

202. Ovens, &c., W. A. Barlow, St. Paul’ 's-churchyard, London.—A com- 
munication from E. Tavernier, Paris. 

204. ToecLe Presses, J. Burn, Springholme-terrace, Stockton-on-Tees.— 
17th January, 1879. 

206. GAsHOLpERS, G. Barker, Birmingham. 

210. Inkpots, W. Cruttwell, Frome. 

214. Traps for! CatcuinG Beeties, &c., C. 8. Lemon, Liverpool.—18th 


January, 1879. 
218. SropPeRInG Borties, C. F. Wood, Sheffield, and J. Wilkinson, Swin- 
220. Cay Paes, &c., I. 8. Barnett, Wolstanton, and J. Hodgkins, 


222. Rartway Brakes, J. Clark, Kensington. 

224. Vaporisine Liquips, A. V. Newton, Chancery-lane, London.—A com- 
munication from A. Nobel, Paris. 

226. ExpLostve Comrounps, A. V. Newton, Chancery-lane, London.—A 
communication from A. Nobel, Paris. 

* Supptyinc Winp to Oroans, J. B. Bindloss, W. T. Cheetham, and 


Lees, Eccles. 

230. Proriiin, &c., Snirs, J. Rickatson, Balham, and T. Schofield, 
Bromley. 

234. Woo Fasrics, &c., L. M. Maclean, Bradford. 

236. Horsesnoegs, W. R. Lake, Southampton-buildings, London.—A com- 
munication from G. C. Shaw, Was! 

238. Vatves, C. M. Jacobs, Cardiff. —20¢ paneery, 1879. 

240. Krys, E. Burstow, Queen-street, a 

244. Locks, L. Bensel, Iserlohn, German 

246. FAsTENING, &e., ‘Doors, &e, F. W. Xtatuson, Rothwell Haigh, near 


248. Burr Hinces, T. Jones, Sedgley. 
250. Factirious Mittstones, G. A. Buchholz, Chancery-lane, London. 
252. Reotster, &c., for the Use of WATCHMEN, M. D. Johnson, Water- 
street, Live 1. 
254, SPINNING and Dovs.ine, J. Cocker and H. Cocker, Oldham. 
256. Cuains, Sir W. G. Armstrong, Elswick Works, Newcastle-upon- 
e.—2lst January, 1879. 
258. om re ie &e., Suips’ Boats, J. H. Barry, Pentonville-road, 
mdon. 
260. ApverTisinG, D. A. Tesorieri, Paris. 
262, Fasrentno PAPER Leaves into Cov ers, 8. P. Child, Fenchurch-street, 


London. 
264. are Heme me Macuinery, W. W. Urquhart, J. Lindsay, and R. 
266. Garr f for dampens Fisn, W. Baker, Totnes. 
268. Braces, W. Harvie, Nichol-square, London. 
270. Sentens suitable for Door Cuosers, &c., G. G. Bussey, Rye-lane, 


Pec! 
272. Avromatic Eco Borters, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from F. W. Wittmeyer, Hasserode, near 
ernigerode, Germany. 
274, AXLE-BOX’ Bearinos, H. E. Newton, Foner lane, London.—A 
communication from J. R. Baker, Jersey, U.S. 
=: Sprinos for Groves, &c., G. Blackwell, Kingscote, Wotton-under- 


278. Formes or Cuases, H. Jiinemann, Basle, Switzerland.— 
22nd January, 1879. 

= Prorectinc the Heap ee Feet of Pics in Sinceine, J. J. Martin, 

BS. “ee hems Dublin. 

ATCHES, ardner, jun. and W. 

Miles, +m ’ j » Pendlebury, near Manchester, 

282. SELF-AcTING GATES, W. Walton, Harrytown Hall. 

284. Watcnes, W. Holland, Rock Ferry. 

286, CENTRIFUGAL FLOUR-DRESSING MAcutINEs, J. Bedford, Leeds. 

288. Barres, H. J. Haddan, Strand, London.—A communication from 


a = Chadwick — , Guelph, Canada. 

KING or FASTENING OORS &e, N. “2 
+ od om » ; Thompson, Southampton 
292. Knirrina Macuines, W. R. Lake, South buildings, London. 





—A communication from L, EB. Balisbusy eine U.S. 





294. Compinc the Firaments of Textite Marerians, E. de Pass, Fleet- 

street, London.—A communication from H. Truxler, Boulevard Saint 

artin, Paris.—28rd January, 1879. 

296. Twistino of Fisrous Matertats, W. Murray, Selkirk. 

298. AvToMATICALLY ReouLatine the Moisture of Arr, C. , Belle- 
Alliance-strasse, Berlin.—A communication from H. Ri cl and R. 
Henneberg, Dresden. 

802. Freeine Netries from their Woopy Prorrrtizes, A. Hahn and A. E. 
Neumann, Berlin. 

as Panventiox of CoLtiery Exp.osions, W. Young, Belfast, Antrim, 
re 

any Routine Minis, R. Daelen, Diisseldorf, Germany.—24th January, 

879. 


398. ‘Suares, F. E. Dowler, Maddon-street, Lendon. 

310. Hot-air ——— G. Lewis, Moss Side, 
tion from H. Wippermann, Essen-on-the-Rhine. 

$12. Surracina, &c., Micustones, J. C. Cran ston, Grey-street, New- 
castle-on-Tyne. 

314. ORNAMENTING GLass, W. W. Boulton, Wordsley. 

816. Steam Borers, A. F, Yarrow, Poplar. 

$18. Suormna of Horses, J. M. Eckford, Leith, N.B., and W. Williams, 


Edinburgh. 
820, ALE a Beer Fixinos, H. C. Holland, Dod-street, Limehouse, 


London. 
$22, Suovers, &c., W. Young, Summerville-road, Peckham. 
. 8. Foord, Kinaston-strect, Surrey. —25th 


$24. Printina MACHINERY, 
January, 1879. 
. E. Gedge, Wellington-street, 
Strand, London.—A communication from F. A. Trocmé, St. Quentin, 
ce. 


828. Givinc Ink to MARKING Stamps, W 

330. Frurertne Liquips, E. Perrett, Victoria-chambers, Westminster. 

832. OBTAINING CURRENTS of EvecrRiciry, W. B. F. Elphinstone, Baron 
Elphinstone, Musselburgh, N.B., C. W. Vincent, Harvist-road, Hollo- 
way, London. 

836. Sprinos for Burrers, &c., G. R. Joughin, Inchicore, Dublin. 

338. SUBMARINE TELEGRAPHY, A. M. Clark, Chancery-lane, London.—A 
communication from F. J. F. Ailhaud, Paris.—27th January, 1879. 

840. Spapes and Pickaxes, G. H. Wildes, Lownd: uare, London. 

841. Kerries, H. Barron, Willesden-lane, Kilburn, London, 

343. TrEatMeENT of Zinc, J. Eade, Waltham New Town. 

$44. Tram, &c., Naixs, J. Yates and E. J r, Kilnhurs 

345. SHeaTHina Iron and Sree. Surps, J. Scoffern, Willesden Junction, 


ndon. 

346. Wiews Merers, H. Dave; a Clarendon-road, Leeds. 

347. PResERVATION of Meat, , 8. Fulda, poe, London. 

$48. Sewine Macuines, M. H. Steeen 

349. Suogs, &c., E. G. Brewer, Soarrinen, London.—A communica- 
tion from A. G §s. 

850. INCREASING ARTIFICIAL Licut, F. Young, Fleet-street, and J. Free- 
man, Canonbury, London. 

$51. Frep-waTer Heaters for Steam Borters, A. M,. Clark, Chancery- 
lane, London.—A communication from J. Pool, J. Smith, and M. J. 
Foster, Friendsville, U.S. 

352. Operatinc Sewina Macuines, A. M. Clark, Chancery-lane, London. 
—A communication from W. F. Lane, Elgin, U8. 

353. Supe Vatves, J. Hill, Barrow- in-Furness, 

354. — “Rep OxiDE” of Iron, A. Watt, Battersea Park-road, 
London. 

$55. Praitine, &c., W. A. Barlow, St. Paul’s-churchyard, London.—A 
communication from Le Comte Hugo de Seilern, Paris. 

857. Larues, W. R. Olivey, Bury.—28th January, 1879. 

358. Trunks, &c., W, Newton and R. F. Owen, York-buildings, Dale 
street, Live 1. 

359. ELECTRO-METALLURGY, H. (Brittain, Birmingham. 

= Lusricators, G. W ig , jun, Pp 
on. 

361. Fiurp Meters, R. H. Gould, Battersea Park-road, Londo! 

362. OPERATING RAILWAY BRAKES, J. Steel and J. Mcinnes, = a and 
W. Robertson and J. G. Orchar, Dundee, N.B. 

364. FURNITURE POLIsH Reviver, C. Camoyano, Percy-chambers, Char- 
lotte-street, London. 

365. Permanent Way of Raitways, J. Whittingham, Nantwich. 

369. Bicycies, &c., W. Bown, Birmingham. 

370. RouGHING Horses, J. Yeo, Edenhall, Penrith. 

371. Maonetic AppLiances, L. M. Becker, Peckham 


—A i 








Iidings, Lon- 


CO a London.—A communication from G. Cowing.—4th February, 


3970. WILLAN Dossy, 8. Westall, Blackburn. 

3971. Jotnine the Enps of Wire, G. Woods and E. Woods, Warrington. 

* 1 a Traps, H. Lancaster and T. Dixon, Manchester.—9th October: A 

te 

4000. Meat Mrncinc Macuines, A. Barr, Glasgow 

= Heets for Boots and Sxogs, W. H. Dorman, Stafford.—l0th October, 

4019. Cement, A. Rowan, Barnsley. 

4026, HARVESTING Macuiyes, G. Kearsley, Ripon, and E. Whitworth, 
Lon; tht. ~11th October, 1878. 

4034. LuBRIcATING FLasks, C. Pieper, Belle-Alliance-strasse, Berlin.—A 
communication from C. Greif. 

4037, VENTILATING BuILpINGs, W. Fisher, Manchester. 

4040. CLEANING WooL, &c., E. G. Colton, Lord-street, Liverpool. 
munication from F. G. Sargent. 

4049. Opentne Out Skins, A. J. Le Blanc, Paris. 

4052. Steam Borers, J. Donaldson, Liverpool.—12th October, 1878. 

4065. Cuurns, G. W. von Nawrocki, Leipzigerstrasse, Berlin.—A commu 
nication from A. Mueller. 

4068. Purine, &c., Fisrous Mareriazs, J. Cooke, Richmond, C. E. B. 
Cooke, Old-square, Lincoln’s-inn, London, and G. Hibbert, Richmond. 
- SWIVELs A -' SECURING WATCHEs, T. Winkles and T. "Moxon, Bir- 

14th October, 1878. 

4084. Doupie. CaRrDING ENGINES, P. L. Klein and G. Hundt, Werder-on- 
the-Ruhr, Germany. 

4085. Srus, &c., P. Z. 8. Bulot, Paris. 

4088. SPINNING and DovBLixe, T. Brookes, Manchester. 

4094. Propuction, &., of Exvecrric Currents, I L. Pulvermacher, 
Regent-street, London.—1l5th October, 1878. 

4104. Raisine Bopies, C. Kesscler, Mohrenstrasse, Berlin.—A communi- 
cation from W. Raydt. 

= — and Sroprers, G. Evenden, Portslade, and H. W. Stiles. 

righton. 
4109. ENDLESS TRAVELLING, &c., RarLways, J. A. Mays, Gresham House, 


—A com 


London. 
4114. Deatinc with Evecrric Currents, &c., E. J. C. Welch, Man- 


chester. 
4115. Fastener for Drivine Bets, J. Heap, Ashton-under-Lyne.—16th 


, 187! 
4117. HeELs of Boors, &e., J. W. Jones, Holloway. 
4127. PumpiInc APPARATUS, A. W. Smyth, Porthick Castle, Glassen, Ire- 


land. 
be Foc or ALARM S1Gnats, E. Ludlow, Birmingham.—17th October 


4175, Drawixe, &c., Boxes, J. Holmes, Allerton. 
4184, EXTINGUISHING Fire, J. K. J. Forster, Horbury, and M. C. Green 


a Ysaaumemne Power, J. 8. von Traunfels, Vienna —19th October, 


4188. ALKALIES, E. W. Parnell, Liverpoo],—2lst October, 1878. 

4201. Frictional ScREW GEaRINe, J. Robertson, Glasgow. 

-_— > ene Views from NATURE, W. Kershaw and J. J. Kershaw 

effield 

4222. RalLway WuEELs, W. L. Wise, Chandos-chambers, Adelphi, 
lt communication from G. E. Von Struve.—22nd October 

4245. CHIMNEY SWEEPING Seepniaen, A. T. Fullicks, Kentish Town-road, 
London.—23rd October, 1878. 

4354. Feep WaTer Heaters, J. H. Johnson, Lincoln’s-inn-fields, London. 
ant communication from H. Buik. 

4366. PRopELLers, F, A. Whelan, Walterton-road, Paddington. — 29th 
October, 1878, 

4405. Boors, &c., H. C. Gros, Hackney.—31st October, 1878. 

4434. Propucixa Cortes of Writines, &., E. de Zuceato, Charterhouse- 

Pea ae Pp ede many 1878. 

55. MS, Crumpsall, and H. Lomax, Darwen.—2th 
November, 1878. “07 ‘ 

4590. DupLex, &c., TeLeGRapHy, J. Muirhead, Regency-street, West- 
minster.—A communication from A. Muirhead, J. A. Briggs, and @. K. 
Winter.—12th November, 1878. 

4604. Tubes, H. er, Manchester. 

4606. Dry Copyine Process, J. G. Wilson, Quality-court, Chancery-lane, 
London. or, 180 communication from V. Kwaysser and R. Husak.—13th 





or HEALD KNITTING MACHINERY, _H. Tetlow, Miles Platting, M hest 
T. 


, jun., 

873. Steam, &c., Evans, C. Halsey, Mark-lane, London 

374. A Hyoursic Desk, A. Sonnenschein, Doveciap-cead, South Penge 
Par! 

875. ma of Hanks, 8. Mason, jun., Manchester, and J. Conlong, 

cliffe 

877. Tupes for Finre Carpina Macuines, J. Waddington, Halifax.—29¢h 
January, 1879. 

378. SteaM GENERATOR, &c., FURNACES, T. Vicars, sen., J. Vicars, sen., 
T. Vicars, jun., J. Vicars, jun., and J. 8. Baker, i abomeedd, 
79. ASPHALTIC PAV ——. J. T. King, Liverpool.—A communication 
from W. W. Averell, New York. 

381. Connection of HaNpLes to the BLapes of Kyives, J. Mayer, Great 
Portland-street, London. 








Inventions Protected for Six a a on the Deposit of 
Complete Specificatio 
504. Parer-Feepina Device for Printinc lgind C. Ellery, Albany, 
U.S.—8th February, 1879. 
543. CourpLep WHEEL Locomotives, J. Imray, Southampton-buildings, 
cery-lane, London,.—A communication from F. Weidknecht, Paris, 
—llth February, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 


577. Sewine Macuiyss, M. H. Pearson, Leeds.—12th February, 1876. 

618. VeLocipepes, H. J. Timberlake, Maidenhead.—15th February, 1876. 

648. Cur Nai Macurnery, H. P. Fenby and A. Greenwood, -— 16th 
February, 1876. 

649. InpicaTinc the Heicur of Mareriats in Furnaces, &c., A. Roberts, 
Tipton.—16th February, 1876. 

682. HARVESTING MACHINEs, B, Samuelson and W. G. Manwaring, Ban- 
bury.—18th February, 1876. 

550. TREATING Street Sweerinos, &c., A. Fryer, Wilmslow.—11th Feb- 
rvary, 1876. 

581. TwisTine Si1k, &c., W. Hall, Leck.—-12th February, 1876. 

600. BREECH-LOADING FIRe-ARMS, T. Southgate, Burton-crescent, and J. 
Woodward, jun., St. James’s- street, London.—14th February, 1876. 

638. BusH Krvs, J. Dunbar, Glasgow. —16th February, 1876. 

572, EXTINGUISHING Fires, T. Reynolds, jun., Great St. Helens, London. 
—1l2th February, 1876. 

1173. QuaRrRyING SxaATE, &c., W. O. Carter, Liverpool.—18th March, 1876. 

605. Mitt for CrusHING Boxes, &c., T. Archer, jun., Dunston. —lith Feb- 
ruary, 1876. 

591. Fema. Locomotive and other Steam Borvers, E. Hamer and J. 
Metcalfe, Aberystwith, and E. Davies, Pontypridd. —lith February, 


1876. 
South ton-b , London,—16th 


629. SteEAM VaLves, M. Benson, p 
February, 1876. 

665. MEASURING Banps, W. Chesterman, Sheffield.—17th February, 1876. 

767. Pocket Knives, T. Crookes, Sheflield.—24th February, 1876. 

612. ARTIFICIAL FuEL, W. Haggett, Watford.—1l5th February, 1876. 

664. Heatine, A. B. Walker, erpool.—l7th February, 1876. 

669. Morors for Tramway Cars, &c., A. M. Clark, Chancery-lane, Lon- 
don.—l7th February, 1876. 

728. WeIiGHING Apparatus, W. Thomson, Glasgow.—22nd February, 1876. 

1115. Propucinea Fac-spuLe Corres of Writinas, &c., E. de Zuccato, 
Frith-street, Soho, London.—15th March, 1876. 


147 





Patents on which the Stamp Dut Duty of £100 has been Paid. 

483. Winp.asses, W. H. Harfield, Cornhill, London.—1l5th February, 1872. 

530. Stk Hank, D. G. Low, Chelsea, U.S. ~_19th February, 1872. 

449. VENTILATING Sewers, H. Stott, Greetland.—13th February, 1872. 

516. Raiway Cariace, &c., Lamps, H. Defries, Houndsditch, London. 
—lith February, 1872. 

852. Lace, E. Malhtre, Paris. —20th March, 1872. 

482. Coverinc Wire Conpucrors, E, T. Truman, Old Burlington-street, 
London.—15th February, 1872. 

574. ARTIFICIAL FLowers, V. A. Roquencourt, Paris.—22nd February, 

18 


586. Rout Cars for Sueet-MetaL Roorrne, A. Moore, Euston-road, Lon- 
don, and A. C. Moore, Liverpvol.—23rd February, 1872. 


Notices of Intention to Proceed with Patents. 

867. Nutrine Screw Botts, 8. Pitt, Sutton.—A communication from 8. 
L. Worsley. 

876. PREVENTING EvaporATION in the Formation of Ice, W. Stainton, 
Liverpool-street, London.—29th —— 1879. 

$80. Stoves and RanoGEs, Wellington-street, Strand, 
London.—A communication ine Cc. B. O8 Pateam —30th January, Lod 

442, AtracHMENTS for Sewinc M«cutnes, 8. Pitt, Sutton.—A comm! 
cation from 8. Rockwell. 

446, Sewinc Macuings, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from C. H. Willcox. 

453. Moutps and Cores for Use in Castine Street, A. M, Clark, Chan- 





878. 

4657. VELOCIPEDES, J. M. Starley and J. K. Starley, Coventry.—l6th 
November, 1878. 

4701. VaNs or VenIcuEs, G. Bray, jun., Deptford, and C. 8. Jackson, 
High-street, Borough, London.—19th Novenber, 1878. 

4711. TREATING Veomeasce Fisres, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from P. Magnier and L. F. Doertlinger.— 
20th November, 1878. 

4803. Insectors, S. Hallam, Lancaster-avenue, Fennel-street, Manchester 

= ee cee and RalLways, W. L. Thompson, Queen Victoria- -street, 

C. Rogers, Cork-street, Bond-street, London. 

4si6. get or Cases, W. H. Stokes, Birmingham.—26th November, 1878. 

4938. Sarery Bo.t or Lock Py, W. ny Polbathic, St. Germans.— 
—8rd December, 1878. 

5121. Rattway Couptines, G. A. Williams, Torquay.—13th December, 1878. 

5125. Frowts and other Trmamines, H. W. Gough, Nottingham. 

5128. Wrre Carps, G. Ashworth and E. Ashworth, Manchester.—1l4th 
December, 1878. 

5191. MILKING Anm™MALs, T. Bowick, Bedford.—18th pg 1878. 

5284. Fittinc Decayep TEETH, T. Fletcher, Warrin, 

5285. Sewinc Macutngs, J. Watson, G. Watson, an E. Jackson, Oldham. 
—27th December, 1878. 

5818. Toots, J. Goodrich, Henry, Illinois, U.S. 

5319. PROPULSION of VessELs, J. Goodrich, Henry, Illinois, U.S.—30th 
December, 1878. 

2. ATMOSPHERIC AIR and Gas Motor Enorines, H. Williams and J. 
Baron, Water-street, Liverpool.—lst January, 1879. 

81. ELectric Lamps, K. W. Hedges, Westminster.—8th January, 1879 


having an interest in opposing any one of such applications 

should leave particulars in writing of their objections to such application 

3 the office the the Commissioners of Patents within twenty-one days after 
te. 





List of Specifications published during the week ending 
15th February, 1879. 

1455, 2d.; 2180, 6d.; 2255, 6d.; 2201, Sd.; 2324, 6d.; 

2538, Sd.; 2542, 10d.; 2544, 6d.} 2554, 8d.; 2565, 3 


531, 6d.; 2533, 6d; 






2567, Sd. x 
2575, 6d.; 2577, 6d.; 2580, 6d.; 2587, 6d.; 2592, 6d.; 2595, Sd.; 2565, 10d. ; 
2602, 6d.; = 10d.; 2007, 6d.; 2622, 6d.; 2624, 6d.; 2628, 6d.; 2638, 6d.; 
2659, 6d.; 2666, 6d.; 2671, 2d.;/ 2673, 2d.; 2674, Gd.; 2675, 6d.; 2676, 2d.; 
2678, 6d.; Sos, 6d. 2682, 4d. 2684, 2d.; 2685, 2d.; 2691, 2d.;. 2693, 6d. 
2697, 2d.: 2698, 6d.; 2701, Gd.; 2702, 4d.; 2703, bd.3 2707, 6d.} 2709, 6d.; 
2712, 4d.; 2713, 6d.; 2719, 6d.; 2727, 6d.; 2737, 6d.; 2750, 6d.; 2753, 6d.; 
2759, 2d.; 2760, 2d.; 2761, 2d.; 2762, Qd.; 2807, 2d.3 2811, 4d.; 2825, 2d.; 
2833, 2d.: 2834, 2d.; 2835, 2d.; 2836, 2d.; 2837, 2d.; 2845, 2d.} 2846, 4d.; 
2848, 2d.; 2849, 2d.; 2851, 4d.; 2855, 2d; 2857, 2d.; 2860, 4d.; 2880, 4d.; 


2882, 4d.; 2885, 2d 2956, 4d.; 2968, 
4567, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, H ih 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Sou’ 
ampton-buildings, Chancery-lane, London. 


1s.; 3454, 6d; 3883, 2d.; 3942, 6d.; 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





. APPARATUS FOR VENTILATING Suips, &., W. Cowley.—Dated 
6th June, 1878. 6d. 

This consists of a pump cylinder suspended from the deck below by 
brackets, in which works a piston. A hollow piston-rod is used working 
in a crosshead, and a bolt below in the piston-rod keeps the motion 
parallel. On the deck is a casting with a hole in it for the connecting- 
rod to work in ; the connecting-rod joins the piston-rod when the latter 
is at the bottom of its stroke just below the deck. In the casting isa 
socket in whicha pillar is sunk, and on this pillar are the bearings for 
the crank shaft. The crank is "connected by the connecting-rod with 
the piston-rod, and the other end of the crank shaft has the hand, foot, 
or windmill gear, or other apparatus for working the pump. 

2281. DisrripuTinc aND REGULATING ELECTRIC CURRENTS TO WORK 
Lamps, &c., C. W. Siemens.—Dated Tth June, 1878. ; 

For the purpose of distributing a current of electricity into a number of 
branches, part of each branch is made in the form of a thin strip of metal, 
such as copper, so that it can be readily heated by the passage of elec- 
tricity through it, and can rapidly part with its heat by radiation. Its 
temperature varying with the strength of current passing . through it, its 
length undergoes alterations by exp and and these 
changes of length are employed to give movements to portions of a com- 
mutating apparatus, whereby circuits of more or less resistance can be 
introduced into the main circuit. Thus, when owing to the passage of 
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through becom: , its elonga- | desired mann ithd 1 tii hich the 
ig wo fe grey tame a subeidlary ‘cireu it mien be nm of each ora and peda lis seg peor mer ep —ferthe pressure a are attached. veThe bar is su) me en ee oe roller at one Pone od, 


of greater 
ishing the pron of electricity passing 
through the strip. It is advantageous to divide the resistance circuits 
wh mw a number of separate circuits, each being brought 
to the main circuit, so that the alteration of resistance 
is eff Sent pene or by steps. 
2307. Hypravuic Presses, J. Watson.—Dated Sth June, 1878. 6d. 

This relates more particularly 
dated 28th October, 1869, and consists mainly in the arrangement of and 
mode of working a three ram press, 
meter than the two outer rams; also in the construction of a self-acting 
inlet valve to the robe cylinders, which valve takes off the ressure from 

en aa attains a given limit; also in an 
didi to the self-acting valve) for erg the pressure 
off the small centre ram when it reaches a given part of its stroke ; also 
a an ar ‘or the main door and relief valve of the 


“s Y 








aS 


3928. Setur-cockxtne Guns, C. B. Bonehill.—Dated 11th June, 1878. 6d. 
This cunsists, First, in forming the hammer and the tumbler in one 
piece in combination with the other mechanism of di own guns. 
Secondly, cocking the hammer by means of the +A, of a lump upon 
the barrels e with a lifter. an actuating a safety bolt by 
means of the lifter. Fourthly, securing the fore ends of drop-down guns 
by means of a spring cam, or by means of a spring only without a cam. 
ante. 1 Picks aND Dritts For Biastine, H. Fisher, T. Twigger, and EB. 
—Dated 12th June, 1878. 6d. 
on points are removable and formed with tapered stems to enter 
pemnaens sockets in the ends of that portion of the blade to which 
— — attached. In we that when a point becomes blunted it 
and cross slot is formed of a 
driven vochind the ci. of the point, Lent the point thus driven out of its 
soc 
2365. Sicnat CARTRIDGES AND MECHANISM FOR PrRovectInc THE SAME, 
W. Morgan-Brown.—Dated lith June, pth we <p communication.) 6d. 





This a, First, in a percussion ed idge shell 
cont of gunpowder, coer which placed one or more 
— on the firing of the idge, y 


wader, and projected in the air, 

omed the cartridge, and until they ar are entirely consumed. 

in the toe mechedians or pistol for fi 

is constructed so as to a ona 
my ey 


Secondly, 
these cartridges, in which the barrel 
eae ie centrally under the same in 
be inserted and fired from either 
time tie bane barrel is nanenestili of a slight motion in the 
direction of its length under the control of a spring, whilst a spring sna 
or stop fastens the automatically when it is returned in a line wi! 
the firing hammer. 
2383. Unrrine Drivine Reis, W. E. Gedge.— Dated 15th June, 1878.— 
(4 communication.)—(Not proceeded with. ) 4d. 

This consists of a clip in the form of a box which the reins 

ss, and in which is a screw pressing upon the reins in the clip. The 
= is made to open on a hinge. 

2404. Macutnery ror Winpixc, Dousiinc, anp Twistinc YARN OR 
TureaD, J. Boyd.— Dated 17th Juue, 1878. 

This relates to improvements on patent No. 4241, dated 13th November, 
1877. The bobbin holder is fitted to slide vertically, being in the form of 
a fork, having the bobbin between its prongs which work in vertical guides 
in fixed brackets, whilst its shank passes through a guide above and 
carries at its w end a pulley or guide, over which the yarn ends or 

pass. e detector details are arranged partly below the drivin 
drum, and the yarn ends or threads puss up to The pulley at the top 
the holder shank and thence downwards th verse guide to 
the bobbin, so that the tension on the ends ten: 
ure between the drum and bobbin. One prong or side of the holder 
on its side a stud, on which a hand lever centred on the bracket at 
that side can act for raising the holder, and the acting part of this hand 
lever is curved so as to raise and let down the holder gently, and is formed 
with a notch or recess, in which the stud of the holder engages when 
raised to its highest position. 
2005. Woop-sawine Macuines, &c., D. Thomson.—Dated 17th June, 1878. 


A ~ of vertical saws are fitted into a frame in the usual manner. 


The frame _ made to reciprocate by means of a crank shaft and connect- 
rod, or in any other suitable wa: 


ing , but instead of the frame sliding in 
guides, it is guided A ‘upper an lower sets of radius bars forming 
al ximate motions. Each end of the frame has jointed to it a 
pulr of bars, the outer ends of which are jointed to a crosshead or to 
locks fitted to va in short horizontal guides, whilst at suitable points 
near the middle of these bars there are jointed short radius bars, which 
have their other ends joi jointed on studs fixed to the framing at points near 
the central vertical plane. The short horizontal guides are in blocks 
which are vertically or otherwise adjustable on the framing. The holdin, 
down and feeding rollers are carried by one or more pistons or rams an 
cylinders, steam or water or ‘onal fluid under p 
into the cylinders as req 
2406. CorTLinc or Sete Macuixes, W. Mellor.—Dated 17th June, 
6d. 


1878. 
This relates to the gr or hol tus of such for 
holding the cloth or fabric at the end o! each fold or cuttle ; and the im- 
ements consist in the employment at each end of the machine of a 
Finged rail across the ¢ above the ordinary curved tilting 
table, age also in the em: oe of spring catches for locking or holding 
such hinged rail in positio: 
2410. APPARATUS FOR A THE FLANGES OF BoILeR Tuses, C. J. 
Galloway =" J. H. Beckwith.—Dated 18th June, 1878. 
consists in the use, for ——e up the flanges of boiler tubes, of 
the tube, fo which it is temporarily secured 
serving as an axis, on which a steam, hydraulic, 
or other rivetter is ‘mounted so as to be turned round into different posi- 
tions for acting upon the different rivets ; also in combination with the 
ri apparatus of a strut with an adjustable abutment for support- 
ing the inner end of the rivet while it is being acted upon by the 
rivetter. 





ing admitted 


+4, 





2418. Looms, T. 8. Carns. ——_ 18th June, 1878. 6d. 

The leather check straps us _— employed are dispensed with, and at 
each end of the slay is substitu’ a metal finger arranged to operate in 
conjunction with a spring. Upon the two ends of the rod or spindle upon 
which the pricker traverses to and fro are fitted screw nuts. The spindle 
is passed through holes in suitable brackets or stands affixed above each 
end of the shuttle box, and the nuts are screwed up against these brackets 
from the outside, thus holding the spindle firmly th position. 

2419. WuHeets ror Raitways anp Tramways, R. C. Mansell.— Dated 18th 
June, 1878. 6d. 
Slots or slot holes are made in me — of the bosses and 


ing ves, slots = > ae through the thnber 
t flat ba or ving plates ma‘ 

saspup inane diitde ality Genaath ties bodies of the wheels an Pog cheeks 

of the bosses. 


2422. Apparatus For KwNeapInc anp Mrixinc Fiovur, &c., J. Hunt, 
— Dated 18th June, 1878. 5 
The machinery for kn consists of excentric cams or blades 
fixed on an axle a the kneading trough. Another part of the 
invention consists of a cylindrical case, in which is a grid. In the centre 
of the case is an axle with cross arms. As the axle revolves the cross 

arms work the flour and other ingredients against the gri 
ROLLERS FoR WiNDow Burnps, Maps, &c., W. 3 Hosking.—Dated 

18th June, 1878. 


a. roller isin two parts divided longitudinally and connected together 
y hinges ; on the inner face of one of these gooey is made a long groove, 
eb yg tg eet lye He ys le a corresponding or 


feather, which fits into the groove. A series of spring clips or a row of 
pins may be alo: a paneer See Soe of the jpleces, ne pieces, by pre- 
ference on that yore in which the is made. These clips or pins 
project but slightly from the face o the iece, and are intended to tem- 

porarily hold in the upper end of the blind. When this end of the 
blind has been ehesed under the clips or on these pins on the one piece of 
the roller, the other piece is on it and secured there by means of 
clips or locking screws or pins passed through the ends longitudinally or 

versely or by other devices. 
2484. Apparatus ror Drawine Corks, M. Kosminski.—Dated 19th June, 
1878. 6d. 

The bettom of the bottle or vessel is on a support capable of 
adjustment to variation of height of le or vessel, w neck is 
retained in the lower part of a socket or holder immediately under the 
screw or instrument for centreing; the cork is formed with a thread 
thereon, w! passes h a nut capable of movement poor A th with- 
out rotation in suitable es. This stem is also by links or other suit- 
able connections at to a lever handle, which by spring connection 
has a tendency, when not otherwise operated upon, to raise the screw or 
other instrument for entering the cork. 


2436. Apparatus For PiartTiInG, Fotpinc, Fritiinc, &c., Woven aNpD 
OTHER Fasrics, W. Taylor.—Dated 19th June, 1878.—(Void.) 4d. 

Two adjustable plates or blades are used as folders, to which a recipro- 
cating motion is communicated, and each of which, mstead of working 
against the other in order to form the works against or upon a 
stationary surface, aes A wae co a ina wer poe or 

the other 
parts of the , and hy wag after Somuiheg "abe plait, yt the 
ame to the -off part of the apparatus, which may be heated if 











to cause the plaits to retain their shape. 
COUNTERBALANCES FOR Gas - cre W. T. Sugg.—Dated 19th 
By ype en ae Oe ide pull 
suspen one end of a n passing over guide eys, 
and the other end attached Bote pees holder. A water pire runs to the 
top of the columns, and is tly over the tank, so that water 
can be supplied to the Bd mew when necessary, The tank is also fitted 
with taps to withdraw the water as required. 


2443. Ro.ier ror AcricuLTuRAL Purposes, G. T. Plumbly.—Dated 19th 


June, 1878. 6d. 
A number ef cone aang — side by side, are each 
rame at its inner end, and 


mounted in a separate lever, hi to the 


the outer end suitably etishtede"y When ee roller 8 over irregular 
ground, the different sections thereof will at the parts where 
the ind is highest, thereby distributing the pressure equally over the 
whole width of the roller. 


Sasu Fasteninc FoR RAILWAY AND OTHER CARRIAGES, 7. Rickett.— 
Dated 19th June, 1878. 6d. 
iS) are fixed on the sash frame and bear on the sides of the grooves 


in which the sash slides, so as to hold the sash in any required position. 

S lip projects from a spindle on the top of the sash, Ps a A e latter 
, the eas on the 2 slightly revolving th dle and 

 — compressing the springs, thus permitting the ay to ek 


2451. APPARATUs FOR LicHTING, F. M. Franzini.—Dated 20th June, 187: 


placed in one half of a spherical casing, the other half 
being Ine filled by by a bottle filled with water and pe scedh with a tube entering 
at the top and connected with a conical placed over the burner, so 
as to conduct the gases and heat from the > np ‘into the water, which 
absorbs them. 
2452. PortaBte Vesset ror Contarnine Ligquips, J. Sothcott, jun.— 

Dated 20th June, 1878. 6d. 

*..... bottle is covered with felt so as to keep the contents at an even 

ture. A recess is made in one side of the bottle to receive the 
which contains a filter, the whole being kept in place by a 
coy en hog the bottle and suitably fastened. 
2463. ApPaRATUs For Bieacutnc Parer Putp, & Pitt.—Dated 20th 
ss 1878.—{A communication.) 6d. 

The pulp is placed in an oblong vat, into which dips a stirring wheel 
mounted on an ay 8 fitted with tooth wheels ith racks fixed 
upon the top of the two opposite sides of the vat, so as to cause the axle 
to revolve and at the same time travel to and fro in the vat. Moving 
with this wheel is a small truck provided with transverse troughs con- 
taining the bleaching liquid, which through openings into the vat 
as the truck stirring wheel trave ‘eee such motioa being imparted 
to them by means of an endless c! 

2468. Apparatus ror ReGISTERING "Fares, G. W. Warren.—Dated 20th 
June, 1878. 6d. 

By the forward motion of a trigger a bell is sounded for each unit of 
money, the amount registered on an index and a ticket marked to corre- 
spon with the amount registered, whilst the backward movement of the 
trigger causes the ticket so marked to issue from the apparatus. 


2¢70. Srevine Apparatus, P. V. Gelder.—Dated 2st June, 1878. 6d. 
is formed with a back curved round till it becomes nearly 
ae after passing under the regulating slide, in front of which is 
the feed roller, which throws the material to be sieved it a curved 
in front, down which it falls through a slit on to an inclined plane 
on the movable frame of the sieve. At the lower end of the incline the 
material fi into a hollow unperforated portion of the sieve, which 
slopes down to the other end and beneath, and moving with which is a 
second sieve. Beneath the sieves is a tray with a spout at the bottom to 
lead away the small stuff that has through the sieves Motion is 
given to the sieve by the cranks of a vertical onal shaft driven in any 
convenient manner, and the cranks revolving in bearings connected to 
each sieve frame. 
2471. Burron-HoLe ATTACHMENTS FOR Sewrnc Macutnes, 7. B. Hitch- 
man and J, C. Felton. —Dated 2at June, 1878. 4 
In the back ew of a frame provided with brackets and screws to attach 
it to the bed of the sewing machine, works a shaft driven by bevel gear- 
Oe is ae a ee free end of the shaft is fitted with a 
double throw cam, giving motion to a lever operating a pawl disc motion, 
communicating an intermittent motion to a cam shaft, the cam of 
which gives a to-and-fro motion to a lever which imparts a ‘longitudinal 
motion to a sliding plate carrying the clamping plate. The barrel cam 
shaft also has a lifting cam for raising a lever, which lifts a s ig bolt 
working in a stalk slide driven by a cam on the driving shaft. The spring 
bolt moves in a slot in the clamping plate, and is shouldered on both 
sides, so as to give a to-and-fro motion to the clamping te to form the 
stitches on each edge of the button-hole, the bar of the hole one 
formed by the bolt ring or —— as to cause the clamping p) 


di is required for the si Aobitch for 
the edges of’ the button-hole. ~ 


24°74. Oprarninc Motive Power, J. H. Johnson.—Dated 21st June, 1878. 
(A ae to pay 6d. 





Fa xed on the same rod work in separate cylinders, placed 
ly one above the other, and capable of being placed in communi- 
cation under certain conditions. The lower piston is worked by the 
direct action of the gas, the explosion of which underneath the piston 
causes it to slide along the piston rod ani compress the air above it, 
which beneath the — piston, and by its gradual expansion 
o motion thereto. At the side of the cylinders a column is placed, 
has two arms at the top to support a shaft carrying a crank disc 
couuted by the upper —_— The slide valves are actuated by grooved 
or face cams in the crank 
2475. APPARATUS FOR iis — J. C. Mewburn.—Dated 21st 
June, 1878.—(A4 communication.) 6d. 
The gas is generated in two c linders, above which is a funnel for 
funnel am water and the salt or , acock being between the 
and each cylinder. There is a h — id, below which are 
two reservoirs he pager ag | with the cylinders. The cylinders are 
alternately supplied by their tunnel with the water and salts or alkalies 
necessary, 1lb. of bicarbonate of soda to 10 gallons of water; the 
funnel and “the cylinders are then closed, and the acid cistern supplied 
with sulphuric acid in the proportion of 1 1b. of acid to 10 gallons of 
water. An exit pipe leads the generated from each cylinder, the two 
uniting and being provided with a cock. 
2477. Apparatus For Exvectric Licutina, R. Werdermana.—Dated 2iat 
June, 1878. . 

An electrode of any convenient section is fitted in a holder connected 

— ET 4 the battery or other source of electricity. Above and in 

the surface of this electrode is placed another of much 

cmaller section, and which is kept in a vertical or inclined position by a 

holder, in which it slides, and is kept in contact with the larger electrode 

by weight, spring, or other suitable means, so that as it is consumed the 
circuit is never wo yond and a steady light is emitted Ls the heat 

to incandescence of the smaller electrode at the point of contact wit 

the larger one, 

2478. Tevescores, T. J. ao. —Dated 21st June, 1878. 6d. 

The lenses are two prisms, cemented together 
at their bases at right th to each other, end to end, thereby leaving 
one-half the area of each base free to receive a lens. jis system of 
prisms, together with their lenses, and an additional lens in front of the 
second lens from the object glass, forms the eye-piece of the telescope. 
2480. Savap Currine Apparatus, J. Ritchie.—Dated 21st June, 1878. 6d. 

A number of rods are inserted in’a base plate, so as to forma le 
in which the salad is placed. The plate is free to turn in a stand, to 
which a knife is hinged, so that the salad may be turned about, the 
knife being passed between the rods each time, A thus cut the salad up. 


2487. Governors ror Motive Power Enatnes, J. Shanks and J. G. Lyon. 
—-Dated 22nd June, 1878. 6d. 





the other passing through a guide made @ woh the bottean, 
the blocks or rubbers to rest on the slab. Pioton i given to the tat by 
connecting rod and crank upon a shaft driven by hand, the crank being 
slotted te enable the throw of the crank, and the movement of the bar to 
be regulated to suit the work. 
2600. Apparatus FoR THE Manuracture or Satt, J. B. and @. H 
Deakin.—Dated 24th June, 1878. 6d. 
ne ae sie ah oe anes Te ah toa pair of smooth rolls 
coleins ——— te directions and with erent surface speeds. The 
salt from the rolls on to a sieve to which a to-and-fro and a 
puaping motion is imparted in any suitable manner. 
2501. Sasu pene pny Waycott.—Dated 24th June, 1878. 6d. 

The knob is jointed to the lever arm, and is formed with a en 
i. conn mak pw Ay de slot, ating theo oe Fo lhl 
usual curv or je, thus preven opening vod 
from the outside by the use of a nite or 
2606. Macuinery ror Savino SKINS aa ‘Learuza Maxine, D. Car- 

pentier.—Dated 24th June, 1878. 6d. 

Two uprights are connected by a table below and cross-bar above, which 
a frame ites, having at its lever end two traverses furnished with 
bronze blades, and between which the shaver or cutting tool moves, 
The upper surface of the sitio isa curve struck with the cross-bar as 
centre, and is covered with zinc, and receives the skin. The knife or 

shaver is a rectanuglar box of bronze with ears capable of sliding between 

In this box isa plate oscilla’ on screws maintained 

vertically. On the plate is attached the support of the shaving blade, 

capable of sliding on it wherever directed, and maintained by y Pa ma 

This tool support can ascend or descend by means of a regulating 
screw. 

2509. AvromaricaLty PLayixe Winp Musicat Instruments, &. Hunt.— 

Dated 24th QO 1878.—(A communication.) 10d. 

This ites to wind instruments in which tunes are played automati- 
cally by means of endless time boards of perforated or embossed paper or 
other suitable material. In one arrangement the reeds are in 
tubes or cells in one, two, or more rows, and are fitted whe valves carried 
by levers to which springs are applied, tending to the valves. The 
valve levers have a 8 over which the tune band , the unper- 
forated ay pore ba valves closed, whilst the prateelions allow the 
levers to be their springs, so as to the valves. The 
bellows are arranged ged te ash by suction, so as not to force open the valves. 
The tune band is stretched on rollers on a frame which is removable from 
the instrument to facilitate the changing of the tune band. Other 
arrangements are shown. 

2511. Looms, 7. Brindle and I. Bradshaw.—Dated 24th June, 1878. 6d. 

The lathe or stay is made of cast fron of an inverted trough-like section 
with raised ends, and the shuttle boxes, stay swords, crank arm brackets 
and other ordinary parts are bolted or screwed. thereto. 

2512. CLosinc anp Oreninc THe WarTer-TichT Doors or Snips, C. R. 
Simey.—Dated 24th June, 1878. 6d. 

This consists, First, in ing or suspending ships’ bulkhead doors, 

when me in such a manner that they will close automati by their 


own weight when freleased. Secondly, the <a, a1 conection 
witha or 's bulkhead Some, of a suspendin ~ be: attached 
to it rising through the decks, and provided wi! Getachabl be 


the door, and with a key passing through a cross slet in 
to hold the door up. y, ccuntetbalancing ships’ Yalkhead doors, 
whether provided with suspending rods and gear for them or not. 


aees. Cement KILNs AND Ovens, KR. A. Gibbons.—Dated 24th June, 1878 


This consists in the combination with a cement kiln of one or more 
chambers for drying slurry by the passage through them of the hot gases 
from the kiln. 

2518. Senseve Pires, W. R. Lake.—Dated 24th June, 1878.—(4 communi- 
cation 

The bowl of the pipe and the water receiver are constructed in one 
piece, and the receiver forms only a continuation of the tube of the pipe, 
which tube is drilled through in a the bowls or = 7 r= ~44 
line, and projects slightly one of the tube is 
closed by a hollow stopper, itis cork or other 
suitable material to ensure its seine ¢ tightly wi within the end of the tube. 
From the bow] a hole is bored in a slanting or inclined wns 
ward into the tube of the pipe ; through this hole the smoke passes, and 
during its en gh 17 juice | condensed +*4 flows — into the hollow 





stopper, The part in which the stopper is fitted 
forms a drain 
2530. Turvir Tanners, J. Garrood.—Dated 24th June, 1878. 6d. 

For a turnip thinner to act upon one row of turnips , the bar which 


carries the hoe is connected at one end of the crank pin of a disc or crank 

arm and the other end is apes by a bowl work: in a cam or 

——— groove, which may be formed either on the end 
x! 


ed or movin of the 
bay pi wl be ted to the framing, and vice 


cam groove, the bowl or guide 
versd. The rotation of the crank shaft will im an irregular 
endway motion to the hoe bar, and thus ena’ ee ee aa 
position for penetratin; Se e ground, fellow a horizontal 
sv, while in popes & d on rising out of the ground to tip f oak 
and so clear i of 
2521. Mitistone Driv ane, W. P. Thow .— Dated Uth June, 1878. 6d. 
This consists in introducing mares 8 the bail and the spindle on which 
it is mounted a transverse rocking shaft or frame, — crank arms or 
ends serving as a self-adjusting driver, and itting a uniform 
motion to the stone, notwithstend the oe motion 
of the same. The shaft may be sea’ in gn in the bail to act on 
the spindle or a bar thereon, or vice versd, and it may be passed 
or around the spindle. Rollers can be mounted on the drivers, and 
provided with an internal chamber or channel. 
2522. Macuines ror PREssinG Bnsems, &e., J. F. M. Pollock and J. W. 
dvery.—Dated 24th June, 1878. 
This consists in combining into one, portable machine apparatus for 
pressing bricks and other objects, acti motions, a motor, and 
means of connection with and disconnection frem motive power. 


2532. Permanent Way, J. L. Haddan.—Dated 25th June, 1878.—(A com- 


munication.) 6d. 
‘ists in the employ t of double-headed rails, man 
of a special section and sw sted on chalen. dhe of & apeuidh Sore , by 
which the rail is supported w t contact with the under side or lower 
—_ of the rail for = time none. te oe Lowy Fag 2 . = 
sleepers to maintain the gauge and pa e upper 
rail. The fastening is obtained By bya ate A key used in combination with 
a bolt, and the r is fastened to the sleeper by spikes. 
2534 Apparatus ror Curtina AND Pitinc Parer, H. M. Nicholls.— 
Ths coneiote, First. of the grt ployed to take hold of the t 

consists, t, 0 e grippers emplo, e ie two 
outer edges of the web (or sheet when Severed from the ) web) and work- 
ing in combination with the r knife. , the table on 
which the pile is formed, ‘whether the sheets piled’ on the same 
cause it to sink equal Votenens for equal weights of paper by 
curved levers and weights, or the table be caused to use by being wou 
down by positive gearing, so much per sheet or num of sheets. 
Thirdly, the folding a; us, which, when desired, can be made tu 
take the place of the table, and “also to fold either single sheets or more 
than one sheet at a time. 
253'7. Securinc THe Doors or Rattway Carriaces, £. C. Davies. Dated 








The pillars of the 4 fitted with tus made with 

of doorwa are an apparatus le a 

jane oa cup In the socket works a strong bolt, 
e to pass 


Pass in the boring chamber 5 ioe aos of Se es 
ber is > eg a head ; the > ® the 
spring cham and forms the bearing a’ spiral spring over 
pass a —- the Rend. chamber the other ond of the spiral 

etal formed between the bolt hole and the 
yoy at the bolt 





Two pendulum levers are arranged crosswise and pivotted together, and 
each provided with two balls fixed one on each of ye! levers. On the 
levers are - me ections through which pins are passed, and a spindle con- | Socket ; 
nected wii e throttle valve has two projections with slotted holes into 


which the pins uf the levers work. A ‘spring surrounding the spindle 
retains the balls in their normal position until the centrifu; = yed — 
comes the spring, and a set pin is provided which forces forward a 

which in its turn compresses the spring, and thus regulates the at “St 
the engine to any number of revolutions desired. 


2488. Boors, Suors, &c., E. Edmunds.—Dated 22nd June, 1878.—(A com- 
6d. 


munication. ) 
An inner wooden sole is employed, to the - of which a og of 
thus formed is filled in with cork, 


leather is fastened, and the 
the ordinary leather sole is en applied and sewn to the strip of feather, 


men}. me FOR musene anp Dryino, F. Hocking.—Dated 22nd 
une, 8. 

The water space of stacks or arrangement of pipes used for hea’ or 
drying is reduced and the heating surface thereo! thereof in increased by pom Fo 
an interior air passage through the centre of the pipe by eth Me therein 
a second pi the ets being closed up oo on a nena = ie 

ween the an air space e 
passage through amide taeiior ches. Thatatudoraipe de osb a an engin, 
so as to induce the passage of the air through the air space. 
aces. a FOR POLISHING MARBLE, R. G. How.—Dated 22nd June, 

The slab of marble is placed on a table, above which works a horizon- 








camber pa water, or air the spring 

Hs the india-rubber dise is tted pa dm Fd ea 

the cup ; and over the cup, and fitted on the flange, is d secured 

a cover, which is made with a socket, in which screws a pire which is 
ected to main steam pipes fitted ee over the top 

or beneath the railway carriages ; the main pectin dy 





team pil 
a steam pipe fixed to the locomotive ; to this pi Ts fitted a tay atap, and a 
tap may also be fitted to a connecting pipe from the locomotive to a pipe 
so that the engine driver or the may fasten or open the doors of the the 
2540. SHELLS AND Rockets FoR SIGNALLING, C. A. Faure and @. French. 
—Dated 25th June, 1878. 6d. 
neues or such like substances. Secon ahi 
cylindrical envelope, and which Sateen oh plug Pe perforated 
hole, into which is rammed some fuze orange K and og 
linder of such powders tha that = a detonator to be properly 
loded, viz., gun. cotton, cotton er, or ‘lithofracteur, and such like 
The tor may be fixed into the explodi 
using such shots. 
2543. Horsesnor Nats, G. W. von Nawrocki.—Dated 25th June, 1878.— 
(A communication.) 
shank of 


in the brake van, and from the tap a pipe is connected to the main 
The shell consists of, First, a _—'. Dome a oA tin, 
ee a Thirdly, , to expiotng Ae, which pons Rare 
ing charge during 
the manufacture of the shots, or may be introduced at any time before 
6d. 
The the nail is tapered off from the neck on two sides down 
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to the tay int, so that the shank presents a t lar section. The 
taper point ee the nail may also, if desired, be taj off similarly. 
2547. Construction or Sutes AnD Boats, H. R. Newton.—Dated 25th 


Cag dbo - arranging, di Ading, and sub-dividing as often a 
esirable the ships and boats, or parts thereof, into distinct ents, 
ietieootally Poor ator woh , 80 that they can be put together separately 
by a combination of : oo and — ogee Fempte 
partl: tely, as the case ma those part}: 

ay aan ee yenaly v0 be detach d immediately 








constructed on danger arising, or 
when or for whatsoever purpose requi: 
. VENTILATING AND COOLING RasLway CaRRiaGEs, ZB. Casper.— Dated 
me, 1878. 6d. 

Rs or hoop is fixed at the side, top, or bottom of each com- 

nt ; on each of these rings is fixed a piece or bag of canvas, which 
es ‘a kind of funnel or cowl when acted on by the current of air or 
wind created by the motion of the train. From the lower a of this 
funnel or cow! passes a pipe, which is continued down the end or side of 
the carriag' one of the seats thereof. A box lined with 
metal is provided, having its front perforated on its upper part, the lower 
end of the pipe opening into the receiver or box. The receiver or box is 
about half filled with cold water, ice, ice and salt, or other suitable 
cooling agent. 
2558. Reoisrerinc Yarps or Ruves, F. H. F. Bagel.—Dated 26th June, 

1878.—(A communication.) 6d. 

Either a ectilineat or a circular scale may be employed, upon which a 
hand or pin moves, the number of the caps of the hand or pin correspond- 
ing with and registering the number of units that have been measured. 
2561. Joc Woopen Pranks, &c., B. de Pass.—Dated 26th June, 1878. 

A communication.) 6d. 

This comstae in an in forming tongues and grooves in the 
surface of timber by compression, in the combination of two rolls pro- 
vided with annular ribs, arranged to operate in the same ves in the 
timber ; in the combination of the two annular ribbed rolls and a cutter 
for producing a smooth surface for their operation, and also of these with 
a feed roll; and in the combination of the two annular ribbed rolls, 

tely and together, with a movable carriage for moving and sup- 
porting the timber or lumber in contact therewith during the treatment 
thereby. 
2569. Fasrentnc ror Bae Tres on Banps, W. R. Lake.—Dated 6th 
June, 1878.—(A communication.) 6d. 

This consists of a bale tie with a pyradimic or semi-pyramidic aper- 
ture, either plain or corrugated, and provided with a metal globe or ball, 
or two or more of the same, within the aperture and in contact 
with the movable end of the band in such a manner that the ball or balls 
will roll from the base towards the apex of the tie in the act of faste 
the two ends of the band which have been inserted from opposite sides 
of the aperture, and thereby press both ends of the band t the 
~~ or corrugated surface of the aperture, until the friction thus pro- 

uced exceeds the strain on the ban 
2570. Toy Warcues, (Locks, TrimeKeEerers AND Motors, A. P. Price.— 
Dated 26th June, 1378.—(A communication.) 6d. 

This consists, First, in a toy watch, clock, timekeepers, or other motor, 
of an escapement motion consisting of two pallet wheels, one of less 
diameter than the other and a pallet lever, one pallet of which is acted 
on by the teeth of one wheel, and the other by the teeth of the other 
wheel ; Secondly, the combination of the duplex et wheel and the 
pallet lever with the inner case and the pivot pins for the lever, the pins 
projecting inwards from the opposite sides of the case; Thirdly, the 
duplex pallet wheel consisting of a wheel with bent lips and a toothed 
ring, the two being secured together. 

2571. Manuracrure or ANnHypROvs Sutpuvuric Acip, H. G. B. Rober.— 
Dated 26th June, 1878.—{A communication.) 6d. 

This acid is produced from the combination of anhydrous bisulphate of 
sodium and anhydrous sulphate of magnesium, the material being carried 
over heated plates by means of an endless chain passing over pulleys, 
thus calcining the material. The raw material is placed in dishes upon a 
table which can be raised by a rack and pinion into the retort mouth, 
which it closes. The retort cover is then opened and the dishes intro- 
duced by means of a fork. A similar table ut the other end allows their 
withdrawal. 
25°76. Supmarine Costumes, 7. H. Watson and S. G. Woodhouse.— Dated 

27th June, 1878. 6d. 

An air reservoir is attached to the helmet and is connected with the 
interior of the same by means of a flexible tube, provided with a spiral 
wire to prevent it being rendered inoperative by the pressure of the water. 
For the escape of vitiated air an opening is made in the helmet to receive 
a flexible tube with a regulating tap, and connected to a vase containing 
valves and asyphon filled with water to reduce the pressure at any depth, 
in order to allow the air to escape. 

2578. Carps ror Carpinc Woot, &c., J. N. Yonck.--Dated 27th June, 
187: 5 





78. 4 

Instead of fixing permanently a single layer of felt upon the leather of 
the card, one or more layers of felt are attached thereto by means of glue 
or other means which will allow of it being detached when required, so 
as to increase the length of the teeth when they become worn. 

2585. Screw Proreciinc AND OTHER VESSELS FoR Navication, L. 
Somzée.—Dated 27th June, 1878. 8d. 

The screw is attached to the shaft by a universal joint, so that it can be 
placed at.an angle to the shaft. In place of the fixed keel a series of 
movable blades are employed which act as an ordinary keel. An addi- 
tional or safety rudder is adapted to the stern or prow of the vessel. 
2590. Pranes, J. Wood.—Dated 28th June, 1878.—(Not proceeded 

with.) 4d. 

The | of the plane is abolished, and in front of the cutting edge is 
fixed a steel edge of about 80deg., the front face of which makes an 
angle of 5 deg. with the wood under operation. On each side at the top 
is a projection 1}in. wide, which serve as guiding surfaces. The e is 

at the return stroke from its contact with the wood. en the 
wood is wider than the cutting edge is long, either the wood or the 
guiding surfaces are shifted transversely. 
2506. Cumney Caps or Ventitators, J. E. Carter.—Dated 28th June, 
1878. 6d 


A chamber is formed at the upper end of the cap, and at the top and 
bottom thereof are fixed supports to receive a spindle to which straight 
blades or vanes are fixed parallel to the spindle, and which are curved on 
their faces and at their outer edges nearly touch the interior of the 
chamber. The upper end of the spindle has fixed thereon a rotating 
hand with openings, and a number of concave vanes proj there- 
from, which cause the head and spindle to rotate always in the same 
direction, thus creating an upward current in the ventilating shaft, and 
at the same time the internal vanes keep the upper end of the cap 
clean. 

. PerrexpicuLaR Pranororte, W. H. Percival.—Dated 28th June, 
1878. 10d. 
The keyboard is placed in an upright position, the base notes being on 
one ain ont the treble notes go other side, the wires are struck 
with hammers by the pressure applied to the keys, thereby giving 
leverage to any action adapted to the purpose. 
2500. Screw Propetiers, H. J. Jackson. —Dated 28th June, 1878. 6d. 

The radius of the leading edge of the blade is in the proportion of 
‘88 of the diameter of the screw, and the distance of the centre of the 
radius from the axis of the screw equals °25 of the diameter of the 
screw. The retiring edge of the blade has a radius equal to ‘8 of the 
diameter of the screw struck from a point situate at a distance equal to 
“8 of the diameter from the screw axis. The distance from the cen' 
line to the leading edge, at the widest part of the blade, is ro ge in 
excess of the width from the centre line to the retiring edge of the 
widest . The face of the blade is straight and perpendicular to the 
axis of the screw. The diameter of the boss at the centre equals 17 of 
diameter of the screw. 


2618. Rotary Enarne, £. Jentyand J. Deschamps.—Dated 29th June, 1878. 
6d. 


cylindrical box contains a drum with a — serving as a piston, 
pe which the steam acts between the drum and the box. Opposite 
each other on the box are hollow projections, within which plates are free 
to slide, their inner ends bearing against the — of the drum, so as 
to serve as abutment plates or bottoms of the cylinder. The main shaft 
has a cam on each side of its bearings, which govern by means of rods 
and crossheads the to-and-fro movements of the sliding plates while the 
piston and central piece rotate. 

2619. Dress-HoLpers, H. Schletter and T. Hare.—Dated 29th June, 1878. 


6d. 

Two levers jointed at the middle and fitted at the lower ends (which 
are curved inwards) with dises to clasp the dress, whilst the upper ends 
are each fastened to links, which are pivotted together at the top and 
carry a ring to attach the holder to the wearer. A slide is forced down 
over the links, thereby causing the discs to approach each other and clasp 
the dress. 

2683. Tramways, J. P. Rawlings and E. J. Barnes.—Dated lst July, 
1878. 6d. 

The wooden sleepers to which the rails are attached are placed in 
longitudinal grooves cut out in the blocks with which the roadway is 
paved. 

2725. Manuracrure OF WOVEN FABRICS FOR MAKING 
Lake.—Dated 8th July, 1878.—(A communication.) 4 

This bi the spinning an ing of straw or similar products 
for manufacturing sacking, ing, and =e cloth with a warp of 
flax, hemp, tow, jute, or metal d, or w 


Sacks, &e., W. R. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Few finished ironworks only are better employed this week 
than they were last. Where improvement is seen, it relates 
mainly to the production of good bars. The requirements of the 
Government, and a better inquiry from certain home districts, 
account for the improved phe . Simultaneously, the re-employ- 
ment of some colliers before upon strike enables more forges to 
set on which before were standing. This is especially noticeable 
at Corngreaves, where numerous puddling furnaces were restarted 
on Tuesday “—_. 

is week’s foreign mails have not brought much new business. 
The South American mail is fairly good from Brazil ; the orders 
including some for the Brazilian Government. But the New 
Zealand mart is less valuable than lately ; and the advices speak 
of a depression in business a begun to appear, which leads 
to the inference that the quietude that has lately characterised 
the Australian markets is about to settle down upon the home of 
the Maori. 

Good sheets are in better request at a few works, and for the 
gauges specified the best running prices are being got. Yeta 

general quality ‘‘ single” is to be bought at £7 10s.—might 
be obtained at £7 7s. 6d., and occasional. a after some skilful 
negotiation, at as low as £7 5s. per ton. liable boiler plates 
are not this week in improved request, but the prospects of this 
department are improving, and firmness distinguishes the quota- 
tions of the leading makers. Common plates are less in request. 
The gauges, usually denominated tank sheets, are being offered 
‘all round” at prices which, till they become less exceptional, I 
do not deem it wise to print. Lack strip is plentiful at from 
£6 10s. to £6 7s. 6d.; and gas strip is to be bought at £6. Half a 
crown less would be taken with s— order. Rods are easy to 
buy, and may be got of a = quality for shipment at £6 7s. 6d. 
Excellent bars may be bought at £7 5s., and occasionally 
£7 2s. 6d., and even £7; yet “‘ marked bars” remain without 
change at £7 10s. in the open market. Common bars are from 
£6 down to a minimum of £5 15s. 

Pig iron sells only slowly and in very small lots to anyone but 
the ironfounders, who are buying fairly, now and then exten- 
sively. One engineering concern, which has secured an order 
aggregating tons, is understood to have recently purchased 

tons of Cleveland iron on that account. 

I have prepared a comparative list of the blast furnaces 
existing in this district twenty years ago, and of the existing at 
the present time. It would of = interest to my readers 
here if I could give it in full; but the limits at my disposal in 
this letter preclude it. Here I can say only that in the middle of 
February, 1859, there were 184 blast furnaces in South Stafford- 
shire and East Worcestershire ; that of these 129 were at work, 
and only 55 were standing. The list relating to the subsisting 
furnaces shows a total of 147 furnaces; of these 24 only are at 
work, while 123 are idle. During the twenty years some 50 
furnaces, in round numbers, have been demolished. If during 
that time no new furnaces had been erected, it is clear that our 
existing total would have been only 134; but there have been 
new erections, and these account for our present total being 13 in 
advance of that figure. A splendid trade was doing in Stafford- 
shire pig iron in February, 1859, though very shortly before that 
time the trade wa’ very dull; and it was not long before the 
number blowing again dropped very considerably, for we all 
know how bad trade was in 1860 and 1861. 

Coal is a trifle easier at the domestic pits; manufacturing fuel 

is very low and very abundant. The tendency of the labour 
market at the pits is towards less costly terms to the employer, 
both as to hours and wages, but as yet the men are yielding only 
in small sections. 

The ironworks managers of this district are giving increased 
attention to the utilisation of gas as a fuel in the different pro- 
cesses for which it is applicable, but as to which raw fuel has 
hitherto been mostly used hereabouts. A recent meeting of their 

iation di da paper by the amp ge secretary, who is 
connected with the Lea Brook Works of Messrs. John Bagnall 
and Co., Limited. The paper described the Caddick and May- 
bury double furnace, having a gas generator, which is working 
successfully at the Old Castle Iron and Tin-plate Works, Llanelly, 
South Wales, where the author had seen it in operation. The 
hon. sec. suggested certain alterations, which he held would con- 
siderably increase the practical value of the furnace. Among the 
improvements recommended was the application of a mechanical 
rabble. Two new double hollow fire furnaces working at the 
same place were extolled highly as an improvement upon the 
old hollow fire system. By the modern method there was a saving 
in labour, economy in heating and fettling, and an increase in 
yield of 5 per cent. These and forge managers urged with 
much wisdom that daily experience tended to show that the 
future of the trade hung toaseriousextent upon thegeneral pe joan 
of improved processes, embodying greater economy in fuel and 
other materials, Certain of them remarked that the Cad- 
dick and Maybury furnace, so successful in Wales, had not been 
ae successful when it was tried in Staffordshire. The 
ifferent result was attributed to the different fuel. Yet gas for 
heating and for smelting should, it was urged, be aimed at very 
— by the modern ironworks 3 who, it was laid 
own, oe ar ome by the — success which — 
attending the working of the Casson-Dormoy as practised at the 
ironworks of Messrs. Webb and Sons, Brettle-lane, near Stour- 
bridge, where the hottom plates had lasted fifteen months. 
ufacturers note with satisfaction that there ought not to 
arise any difficulty from the lapsing of the Franco-Austrian 
treaty, inasmuch as by the French legislation of 1873 the duties 
levied under expired treaties remain in force until new treaties 
have been negotiated. It is not, however, pleasant news to this 
district that the commission appointed to report on the finances 
of Turkey te that the duty upon imports shall be raised 
12 per cent. If money were only forthcoming a large trade 
would be doing in hardwares made in this district with Turkey. 
There was a time when Turkey was a very considerable customer. 
Such hardwares as we supply are now sadly needed by the 
subjects of the Sultan, but they have very little money where- 
with to purchase them. 

Machine and also hand-made nails are upon only quiet sale; and 
there is merciless competition in both branches. in the 
making of forged nails operatives have to accept wretchedly 
low wages, their employers are in eo as badly off in the matter 
of profits ; and the manufacturers of cut nails, who now experi- 
ence disadvantage from the existence of the Leeds and other 
northern firms, declare that they ‘‘are making only to give away 
the product.” For an Admiralty order for nails to be dis- 
tributed at theclose of this month active tendering is now going on. 

Those engineers and millwrights employed by Messrs. Chance, 
Brothers, and Co., who are non-unionists, have to the 
drop of 74 per cent., but the union hands continue in their 








resistance, 

The chandelier and gas-fitting manufacturers of Wolverhamp- 
ton will act with those of ‘Birmingham in abandoning the 
15 per cent. bonus on the wages of their men. A strike in the 

e is not at all — 

The fire-iron makers of Dudley and Birmingham have reduced 
their prices from 3d. to 1s. per set, according to the value of the 
set. e drop in wages of 10 per cent. has helpedjthe Dudley 
masters; but in Birmingham, where the masters are seekin 
double this reduction, the operatives remain on strike, although 
og are or to — a 10 per cent. drop. 

he dividend of the Patent Nut and Bolt Com will ke at 
the rate of 10 percent. per annum. No interim dividend will be 
paid by the Midland Railway Carriage and Wagon Company. 





The directors say that as they only pay dividend out of ascertained 
profits, and as these cannot be known until stock taking in 
summer, they are unable to recommend payment of a dividend. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

GENERALLY there is no material change to report with regard 
to the iron trade of this district since Bas. 2 The sanhok 
can scarcely be said to be either worse or better, prices being 
kept as low as ever, with but a small inquiry for any description 
of iron. Wherever any iron is known to be wanted there is 
the | st cc tition to secure the order, and buyers who 
are prepared with offers of cash for anything like immediate 
delivery, can secure contracts on pretty much their own terms, 
the necessities of some makers compelling them to force their 
iron upon the market at almost any price. There are offers in 
the market for iron over the whole of the year at the lowest price 
at which it could now be bought, and I understand one or two 
— of Middlesbrough iron have been sold, but there are very 
ew makers who are prepared to go beyond the next four or six 
months at present prices, there being a disposition to wait until 
it is seen what business the shipping season is likely to bring 
forward before entering into extended engagements at the unre- 
munerative rates which are now offered, as it is thought Germany 
may be a considerable buyer before the new tariff on iron comes 
into force. 

There is no improvement to report with regard to Lancashire 
pig iron, the business doing by local smelters being still extremely 
sm. So far as prices are concerned local are easier, for 
although nominally the quotations for delivery into Manchester 
remain at 48s. per ton for No. 3 foundry and 47s. for No. 4 forge 
less 2 per cent., makers would be willing to take 1s. per ton 
below these figures, but they are still so much above the price at 
which outside brands can be bought here, that it is only when 
they have exceptional advantages that new orders can be > 
and the few furnaces in blast are for the most part kept going by 
the unworked out contracts that are yet on hand. The Lanca- 
shire hematite trade is also very dull. For Bessemer qualities 
about 52s. 6d. per ton is asked at the works, but very few new 
orders are being received. : 

In outside brands of pig iron offering in this market there is 
not much change to notice. Although it is reported that some of 
the principal Middlesbrough makers are firmer in their prices, 
North-country iron is offered here at as low figures as ever, and 
G.M.B. delivered, equal to Manchester, could be bought at 
41s. 4d. to 41s. 10d. per imperial ton net cash. Lincolnshire irons 
delivered into this district are quoted at 44s. per imperial ton for 
No. 3 foundry, and 43s. for No. 4 forge less 24, but there is very 
little business doing. 

The finished iron trade continues in a very depressed condition, 
and forge proprietors and founders all through the district still 
complain that they are very short of orders, and works, as a rule, 
are only going part time. The — rates for delivery into the 
Manchester district remain at from about £5 12s. 6d. to £6 per 
ton for bars, according to quality; but, as I pointed out in my 
last report, any business offering in the market is keenly com- 
peted for, andto secureeven the smallest orders the lowest possible 
prices have to be taken, and what these are in many cases it is 
almost impossible to ascertain. 

In the coal trade a much less active demand for all classes of 
round coal is generally reported, and although colliery proprie- 
tors in most cases are still kept going about full time by the 
orders they have still on hand, short time is already being 
reverted to in some of the pits, and there is every probability of 
its becoming general as the summer advances. For house fire 
coal prices are rather easier, the slight advances which were put 
on during the summer not being now generally maintained. In 
other classes of fuel there is no material change, the demand for 
forge and steam coal, burgy and slack, being still very small and 
prices extremely low. The average quoted rates are about 9s. 6d. 
for best coal, 7s. 6d. for seconds, 6s. for common, 5s. to 5s. 6d. 
for forge and steam coal, 4s. to 4s. 6d. for burgy, and 2s. 6d. to 
3s. 6d. for slack. 

The directors of Andrew Knowles and Sons, Limited, one of 
the largest colliery concerns in Lancashire, have just issued their 
balance-sheet and report for the past year. From thisit appears 
that the total profit amounts to £24,033, to which it is proposed 
to add £31,578 from the reserve fund, making a total of £55,611. 
Of this £23,125 is devoted to paying a dividend of 5 per cent. on 
the called up capital, the remainder being absor in payin 
interest on the mortgage debenture bonds, the reserve fund an 
the amount paid in advance of calls, with the exception of £2000, 
which is put down to write off preliminary expenses. The reserve 
fund of the company—which is the balance of profits for the past 
five years—now amounts to £52,193, and the dividend which it is 
proposed to pay this year makes up a total of 50 on the 
called-up capital divided amongst the shareholders in five years. 
The directors in their report say that they can confidently state 
that the concern has nut m at all impoverished to make the 
above-named profits, but that the property is in a decidedly 
better condition now, and capable of raising a larger quantity of 
coal than when it was originally purchased by the company. 
The directors add, however, that owing to the continued depres- 
sion in trade, they have had to submit to much lower prices for 
coal in order to retain the company’s connection, and the result 
had been that quite an average amount of business had been done 
during the year. 

e week’s business in the iron trade of the North-West 
Lancashire and Cumberland districts has been of an exceed- 
ingly quiet character, very few sales having been made and prices 
remaining at the low rates which have been previously reported. 
The blowing out of three furnaces as notified last week does not 
seem to have had any influence whatever on stocks, which remain 
large at most works. The output of the furnaces is going directly 
into consumption, Bessemer qualities of iron being the chief pro- 
duction. Forge qualities are very quiet. Steel makers are only 
employed on short time, and shipbuilders have scarcely sufficient 
work to find employment for more than half the ordinary cem- 
plement of men. Finished iron mills are in some instances 
stopped altogether, while in other cases they are only working 
short time. Iron ore is exceedingly quiet in tone, and prices 
remain at from 9s. to 11s. per ton. 

Coal in slow sale, and coke only finds a very poor market. 
Shipping is in want of oes. 

At several of the iron shipbuilding works, collieries, and iron 
ore mines in the Cumberland district a large number of workmen 
have been paid off, and at Dalton-in-Furness a number of miners 
have been thrown out of work, but at Barrow, now that the 
frost has given way, the distress has dwindled down to a 
minimum. 

The Blaygill head mine at Alston has been closed, and many of 
the extensive lead mines owned by Mr. W. B. Beaumont, 
M.P., in the neighbourhood of Alston, have also been closed 
owing to the depressed state of trade. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE iron market continues very dull, and the tendency is still 
downward. I hear local ironmasters complaining bitterly of one 
another in the matter of under-selling. It is difficult to make 
out anything beyond this—that prices are still dropping, and that 
makers are supplying at rates which cannot gully pay them. 


A noticeable feature of recent exports has scarcely excited any 
notice—the all-but total extinction of the trade in iron rails. 
During last month the export of iron rails was only 4475 tons, 
against 11,731 tons in the first month of last year. Steel rails 
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advanced in almost equivalent proportions—the quantity exported 
during the first month of the year being close on 11,000 tons, 
against 7266 tons in January of last year. The average price of 
iron rails was under £5 10s. per ton, while steel rails, including 
carriage, averaged under £6 10s. per ton. At first sight there | 
thus appears a difference in price between iron and steel rails of | 
£1 per ton, but this difference altogether disappears when we 
hear of orders for steel rails being taken—as one house is reported 
to have taken them—at £4 9s. per ton. It is certainly a fact 
that contracts for large quantities are accepted at rates varying 
from £4 18s. to £5 10s. per ton, the latter being now considered 
an exceptionally good figure. 

With to the contract taken by Messrs. Wilson, Cammell, 
and Co., Limited, of the Dronfield Steel Works, for 25,000 tons | 
of steel rails at £4 9s. per ton, I hear a great deal of local talk. | 
Manufacturers state positively that the order cannot be made to | 
pay. The price is certainly very remarkable—indeed, altogether | 
unprecedented in the steel rail trade. If any firm can make it | 

y it is certainly the Dronfield firm, whose plant I recently 
inspected. The appliances for the rapid and economical produc- 
tion of rails surpass anything I have seen in this district. 

The feature of the last fortnight is the large increase of our 
trade with Russia. Since the close of the Russo-Turkish war the 
requirements of Russia have given quite a “‘fillip” to several of 
our leading establishments whose business is chiefly with that 
country. Not only in steam engines and general machinery, but | 
in hardware and in cutlery, the call has nearly trebled. It would 
be too much to expect that this trade-will be maintained at its 
present high pressure. Undoubtedly the excess is due to the | 
severe contraction during the war, and on that account | 
may be temporary; yet for a considerable time Russia must 
continue to an excellent customer. At one time an increase | 
in the demand for steam engines meant a great deal for Sheffield | 
engineering houses ; but the foreign trade in engines is now very 
trifling, though {in general goods Sheffield has a large share of | 
Russian custom. 

I cannot find any one who has a good word for the Italian 
market. Somehow or other, we seem to have lost our hold on 
Italy. The French makers shut us out in armour-plates and 
other heavy goods, the Belgians beat us in rails, and the Germans 

ess the land with general tools. On the other hand, the 
Spanish market. is improving, and our local houses are hopeful 
of a brisk business being done in that country if the settled 
Government continues. 

Talking of Spain, I have heard very little for a long time of 
the Bilbao iron mines, which are owned by English capitalists, 
mainly resident in Sheffield—such as Sir John Brown and Mr. 
Mark Frith. The quality of the ore, I am told, is everything 
that can be desired, but the difficulty is one of transportation— 
the harbour at Bilbao being very unfavourable, owing to vessels 
finding it dangerous to cross the bar. On the Sheffield Exchange 
the shares are quoted at 193 dis., which is somewhat better than 
they were a few months ago. 

A month of idleness has induced the iron and steel moulders to 
come to terms with their employers, and they have now terminated 
the dispute by accepting a reduction of 2s. per week, which is 

ual to a decrease of 6 per cent. The men resumed work last 
Monday, except in the case of several establishments where the 
manufacturers had employed non-unionists during the strike. The 
unionists ge that all the men shall be discharged before they 
resume work. Not unnaturally the manufacturers decline to 
dismiss the hands who helped them over the difficulty. In 
Sheffield, however, the unionists usually have their own way, and 
I should not be surprised if they worried the masters into doing 
as they desire. 

Our local Chamber of Commerce is at present a good deal 
exercised over the question of foreign tariffs. Unless some 
equitable arrangementis come toas to the new treaties with France, 
Austro-Hungary, Spain, and other countries where commercial 
engagements have lapsed, the Sheffield trades will be very 
seriously affected. The chamber have appointed an influential 
and energetic committee to deal with the subject, and report to 
the next meeting. 

The International Exhibition at Melbourne, to be opened on 
the 1st of October, 1880, is already exciting much interest in this 
district. Not only the Chamber of Commerce, but the Town 
Council have had it under consideration, and the general feeling 
is in favour of the Sheffield trades being very fully represented. 
Manufacturers complain that exhibitions do not pay, and this 
was one, and I believe the principal reason, why so few of our 
local firms, comparatively speaking, were represented at Paris. I 
know fora fact that Messrs. Joseph , Rema and Sons, Limited, the 
well-known cutlery house, had no intention of competing at Paris 
until they had a request addressed to them by the Prince of 
Wales, and then, of course, they had no option. They instantly 
sent off the major part of the contents of their show-room. In 
the case of the Melbourne Exhibition a different feeling prevails. 
It is felt to be necessary that the colonists should have before 
their eyes convincing proofs of the ability of the mother country 
to supply all their needs—in fact, to show to them that our 
foreign rivals are not “‘in the running,” if the English manu- 
facturers please to do their best. 

The latest accounts I have heard from America represent 
that an increasing demand is springing up for Sheffield cutlery. 
In first-class goods the trade has been very fair throughout, and 
I.hear of an improved call for sheep shears, files, and even for 
razors. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE are some signs of an improvement in the pig iron trade 
of the Cleveland district, but whether based upon any sure 
foundation it is yet difficult to say. Ever since 1876 a change for 
the better has been expected, but has not permanently arrived. 
About February of last year there was a considerable improve- 
ment, but that was owing to the action taken by the ironmasters 
in mutually agreeing to restrict the output and thus reduce the 
stocks. That action was, however, stultified in a great measure 
by the extreme care which all blast-furnace owners began to exhibit 
to prevent waste of every description, and also because of the 
blowing in of two or three furnaces of great capacity to replace old 
and less perfect ones. The slight improvement which is now mani- 
fested is due to no apparent cause. It has not yet reached to the 
point of affecting prices further than to cause makers to hold to 
their prior quotations. It may may be that the improvement is 
merely due to the opening out of Scotch and continental ports, 
which have been closed for some weeks owing to the severe frost, 
but it is hoped that itis a sign of a revival. Prices remain as pre- 
viously quoted :—33s. for No. 3, 32s. 6d. for No. 4 forge, and 
34s. 6d. for No. 1, firm. —, 

Tronmakers are solicitous to obtain some further relief in the 
shape of a reduction of railway dues. There is a pretty generally 
expressed opinion in Cleveland that in times like the present 
railway shareholders should be satisfied with less dividends than 
those recently declared by North-country and Midland compa- 
nies, and that every ible course should be adopted to keep 
alive an industry which is suffering from such extreme depres- 
sion. The railway dues to Staffordshire certainly need revision. 
At present they are of a prohibitive nature. 

The steel trade of Cleveland exhibits appearances of great 
energy. Messrs. Bolckow, Vaughan, and Co., are able to manu- 


facture steel rails at prices below any other makers, with the 
exception of Messrs. Cammell, Wilson, and Co., of Sheffield, 
who, greatly to the indignation of other Sheffield manufacturers, 
are carrying out a contract for the North-Eastern Railway Com- 
pany at a tonnage price of £4 9s. 6d. Inquiries are being made 
for sites, and it is believed that very soor a considerable amount 
of capital will be drawn into the district to be expended on steel 





plant. The advantages of a town like Middlesbrough, situate 
close to the mouth of a fine tidal river over inland towns, for steel 
manufacture are being realised. 

The manufactured iron trade continues to produce a large out- 
put, but prices are miserably low. Now, that the shipyards are 
working steadily, specifications are being delivered more regularly, 
and the plate mills are consequently kept in brisk work. Steel 
rails being obtainable at such a cheap rate, the manufacture 
of iron rails has gone out of fashion. 

Iron shipbuilding on the Tees is proceeding briskly. The 
recent wages dispute appears to have Sele vivifying influence upon 
this department of trade. Iam sorry to see that on the Tyne 
the wages question is causing some difficulty which may lead to a 
suspension of work. 

The operative ironworkers in the North of England have, by 
the long-continued depression in trade and other causes, been 
shaken somewhat in their allegiance to their association. Meet- 
ings have, therefore, been held in some parts of the district for 
the purpose of strengthening the weak hands and confirming the 
feeble knees of recusant operatives. There has also been some 
talk of a demand for an increase of wages, but in face of the 
unequivocal award of a reduction recently given by Mr. Shaw 
Lefevre, M.P., it is difficult to see on what they are going 
to base their demand for an increase. On the other hand, 
the iron manufacturers say that they ought to have a further 
reduction. 

The annual conference of the National Federation of Enginemen 
is to be held this year at Middlesbrough, on the 5th of March 
next. Among the subjects for consideration will be the question 
of hours and the competence of boiler-men. This latter topic is 
of the greatest importance, and it is pleasing to find that it is to 
receive the serious attention of a odes union. 

Mr. Charles Wood's iron sleeper and clip chair is being put 
down on the North-Eastern Railway, near to Middlesbrough, on 
one of the heaviest bits of line that could be selected. 

Light castings have been successfully produced by Messrs. 
Outhwaite at their recently erected foundry at Stockton. At the 
time the foundry was first projected I referred to it as a most 
hopeful sign for the Cleveland district. Up to that time Cleve- 
land iron had been sent to Scotland for the purpose of being 
made into castings. The localising of such an important branch 
of industry cannot fail to be of great service to the district. 

The Bon Lea Foundry at South Stockton, belonging to Messrs. 
Allan and Son, is closed, in consequence of astrike. The men 
are resisting a reduction of wages and increase of hours. About 
200 men are affected. 

On Saturday last the South Banks blast furnaces, which up to 
that time had remained in the hands of the trustee of the estate 
of Messrs. Thomas Vaughan and Co. in liquidation, were fully 
handed over to the mortgagees, who have let them to the Wear- 
dale Iron Company. Two of the plant of eight furnaces only 
were in blast, and will be continued blowing for the present. 

The engineering trades are very quiet. Pipe and chain founders 
have not much to complain of, but there are no noteworthy orders 
on hand. 

The coal trade is dull, and prices are falling. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE bas been little activity in the iron market during the 

ast week, but although business is dull, there are one or two 
ees in connection with the trade frem which some encour- 
agement is derivable. The foreign shipments of pig iron, for 
instance, are on the increase, last weekly returns showing an 
improvement of 1033 tons over those of the preceding week. 
Prices are now so low that they can hardly fail to attract pur- 
chasers. We are consuming considerably less Cleveland iron 
than we did last year, as appears from the fact that there is a 
comparative decrease of nearly 6000 tons on the imports. In 
the course of the past week the quantity of pig iron in Messrs. 
Connal and Co.’s stores was increased by 2484 tons, and now 
amounts to 210,348 tons. One furnace has been relit at Quarter, 
so that there are eighty-eight in blast as against eighty-seven at 
the same time last year. e Carron Iron Company have 
resolved to stop their ironstone pits at Oakley, near Dunfermline, 
on account of dull trade and the great accumulation of stocks, 
and other stoppages are apprehended. 

The warrant market was strong on Friday, when business was 
done in the forenoon at 42s. 10d. to 42s. 9d. cash, and 42s, 104d. 
to 42s. 10d. one month, and in the afternoon, 42s. 10d. one month 
was paid. On Monday morning business was done at 42s. 104d. 
cash, and 43s. one month, but the market was weaker at the 
close, and very little business was done on Tuesday. The 
market opened steadily on Wednesday, and a strong business 
done in the afternoon at 42s. 10}d. to 43s. To-day (Thursday) 
the market was also strong, with business at 43s. 3d. and 
43s. 1}d., and 43s. 0d. one month fixed. 

Makers’ iron is in limited demand, and prices are again a little 
weaker, a reduction of 6d. per ton having, in some cases, taken 
place. The quotations are as follows :—G.m.b., f.o.b., at Glas- 
gow, No. 1, 42s. 6d.; No. 3, 41s. 6d.; Gartsherrie, No. 1, 47s. 6d.; 
No. 3, 44s.; Coltness, No. 1, 50s.; No. 3, 45s.; Summerlee, No. 1, 
47s. 6d.; No. 3, 43s.; Langloan, No. 1, 50s.; No. 3, 44s.; Carn- 
broe, No. 1, 44s. 6d.; No. 3, 43s.; Monkland, No.1, 42s. 6d.; 
No. 3, 41s. 6d.; Clyde, No. 1, 43s.; No. 3, 41s. 6d.; Govan, at 
Broomielaw, No. 1, 42s. 6d.; No. 3, 41s. 6d.; Calder, at Port 
Dundas, No. 1, 48s. 6d.; No. 3, 43s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 46s. 6d.; No. 3, 43s. 6d.; Eglinton, No. 1, 
42s. 6d.; No. 3, 41s. 6d.; Dalmellington, No. 1, 42s. 6d.; No. 3, 
41s. 6d.; Carron, at Grangemouth, No. 1, 60s.; ditto, specially 
selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 50s.; 
No. 3, 45s. 

There is a fair demand from abroad for various kinds of iron 
manufactured articles, and last week’s shipments were, on the 
whole, satisfactory. They included a screw steam tug for 
Rangoon, valued at £2600; £18,800 worth of machinery, of which 
£14,500 was sent to Calcutta, £2120 to Rangoon, and £1130—a 
steam engine—to New York; £1300 castings, £4300 bars, and 
£5400 miscellaneous articles to different places. The imports 
embraced 250 cwt. of iron and steel manufactures from New 
York, and 310 bundles of manufactured iron from Antwerp. 

So far from improving, the coal trade is, if anything, rather 
more dull, a circumstance due to the continued depression in the 
manufacturing trades, and partly, also, to the somewhat milder 
weather which has prevailed. The foreign shipments are not at 
all satisfactory. For the first seven weeks of the present year 
they have amounted to 32,700 tons, as compared with 50,000 tons 
in the corresponding period of 1878, and 48,000 in 1877. Prices 
are nominally without change. 

In a communication to the miners of Cambuslang, Mr. Mac- 
donald, M.P., has given it as his opinion that the coalmasters are 
quite able to give hon an advance of 6d. per day on their present 
wages, and the men have consequently approached their 
employers by deputation on the subject. 

Messrs. Charles Brand and Son, the railway contractors, are 
now engaged laying down a line of tramways on Paisley-road, in 
the suburbs of Glasgow. The new line will be a mile and a-half 
in length, and the company making it are understood to be 
pledged to tae employment of the Scott-Moncreiff pneumatic car, 
upon which a series of improvements have been made by Messrs. 
Neilson and Co., of the Hyde-park Locomotive Works, Glasgow. 

Mr. N. Sinclair read a paper at the last meeting of the Fairfield 
Association on ‘*‘ The Steam Boiler as a Means of Converting the 
Heat of Chemical Action into Available a 

During the past few weeks the Glasgow shipping trade has 
begun to exhibit more activity, and it is satisfactory to learn that 
the number of the unemployed is on the decrease. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE attitude of the colliers is rather mysterious. The men 
at Powell’s Duffryn collieries after resisting a reduction of 
wages for 10 per cent. have accepted it, while the Plymouth and 
Abernant men, on the other hand, after accepting it are making 
preparations either for another contest of the question or for 
appealing to the public. The impression seems to be general 
amongst the colliers that the public might be induced to give 
more for coal, so as to ensure better wages for the collier; but it 
need not be shown that with the increase of output, and great 
competition, the level of prices cannot be raised beyond what 
they are. The tendency throughout the district is for a lower 
amount still in oe pry of the market price of coal. Good coal 
is now being quoted at a little over 5s. in wagon at pit, and I hear 
of a large firm working one of the best varieties of steam, whose 
price, deducting rate for railway truck hire and tipping, would 
certainly not exceed 5s, 10d. per ton. 

There is a brisk trade being done at each of the ports, and the 
total sent from all ports in Wales was very little under 120,000 
tons. <A good deal of vitality characterises business at the Cardiff 
Docks, and an impression seems to prevail that if the coalowners 
can succeed in the modification of the sliding scale which they 
require, the prosperity of the port may be still further 
enhanced. The competition is keen, in the French trade 
especially, and there is considerable interest shown in 
getting hold of the Spanish freights, as the Bilbao trade 
in iron ore secures invariably a good return cargo. ‘lhere is a 
falling off in the Mediterranean trade, but it is noticeable that 
while Cardiff has sustained a loss in this respect, Newport, on 
the contrary, has reaped an advantage. The total shipments 
from Newport, Mon., last week amounted to 18,091 tons, show- 
ing a marked improvement over average weeks. A new steamer 
from the Tyne has been added to the Cardiff fleet during the last 
few days. : 

Blaenavon Company are tolerably busy with rails. During 
the last few days they have been loading rails for Malaga, 
Dowlais has sent of 1100 tons of rails to Egypt and 250 tons to 
Bilboa. Rhymney Company have been busy with rails for 
Hummelsviken and Hommelviken. Lisbon is in the market for 
a quantity of bar iron, and tin bars are in good request from 
home buyers. 

The total export of iron and steel last week compares favourably 
with that of previous weeks. It amounted to 5520 imperial tons, 
and was, beyond doubt, a larger total than has been known for 
some time. There is an expectation that a fair spring trade may 
be brought about in steel rails and iron bars, if wages can be 
maintained at a low level, and a little more confidence spring up 
in monied circles. The belief is that the colonies may become 
considerable buyers; but at present there is almost as great a 
degree of lack of contidence existing there as in the mother country. 

There is a good deal of ferment in Swansea amongst the pilots 
with regard to the pilotage rates which the harbour trustees wish 
to assimilate to the rates of Cardiff. A petition to the Board of 
Trade is intended. 

In tin-plate and patent fuel the Swansea district has exhibited 
some new gratifying sigus of late. Quotations for tin-plate in 
Swansea district are: Charcoal, first quality, 21s. to 22s.; second 
quality, 20s. to21s. Coke, first quality, 17s. to 18s. 6d.; second 
quality, 16s. to 17s. 

There has been a great flush within the last few days at each of 
the ports in respect of the Cape war, and so great has been the 
inquiry for vessels that freights have gone up considerably. In 
some cases 60s. has been the figure quoted. Several fine vessels 
are come into Newport to load coal and rails for India. 

The manager of a colliery called the Western Merthyr, at 
Llansyfelach, Swansea, was fined £5 on Saturday last, for an 
infringement of the Mines Inspection Act. 

The electric light is to be introduced at the Severn Bridge, to 
facilitate the work connected with the second large span. 

Mr. Sutherland has the contract for connecting the Taff Vale 
Railway with the Cyfarthfa collieries, an important undertaking, 
and one which not only facilitates the ps maemo’ of Cyfartha 
coal, but makes the working a greater source of profit. At pre- 
sent Cyfarthfa is heavily handicapped in railway rates. 





THE death is announced of Mr. Thomas Turley, of the firm of 
T. Turley and Sons, of the Coseley Furnaces. The deceased 
gentleman was seventy-one years of age, he was a large employer 
of labour, and was much respected throughout South Stafford- 
shire. 

Krine’s CoLiece, EnGrneertnc Socrery.—On Friday, Feb. 
14th, Mr. J. S. Perkins read a paper at the above society, on 
“Tramways.” The author commenced his paper with a short 
account of the causes which led to the introduction of tramways 
into towns for passenger traffic, and the opposition which they at 
first encountered. He then spoke of the advantages and dis- 
advantages of tramways as compared with omnibuses, and 
described the cars and the various forms of rail in use in this 
country and in America; drawing attention to the superiority of 
some of the modern forms, with a more rigid rail, over those 
commonly in use, where the rail rests on a continuous wooden 
sleeper. He next gave the advantages likely to be derived from 
the employment of mechanical motive power in place of horses, 
describing the various systems which have been tried; and dis- 
cussing the relative merits of separate or self-contained steam 
cars; after which the author concluded with some remarks on 
the probable extension of tramways for goods as well as for 
passengers on country roads likely to follow from the introduc- 
tion of steam. 
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BOARD OF TRADE SURVEYS. 
No. I. 

Tux Government have assumed for many years that 
needy and unscrupulous shipowners would send unsea- 
worthy vessels, carrying passengers, to sea, unless special 
precautions were taken to prevent them. Accordingly, 
various Acts of Parliament have been passed from time 
to time, all framed with the intention of protecting pas- 
sengers—-and we may add crews—from the shipowner. 
In order to administer these laws, a special department 
of the Board of Trade, known as the Marine Department, 
has had conferred on it very great powers ; and it has 
come to be understood by the public that the action of 
this department is very efficient. It is generally known, 
for example, that no ship is allowed to carr Fa ep 
unless she has a certificate from the Board of Trade; and 
it is believed that this certificate, being granted only after 
the ship has been very carefully examined by competent 
men, may be ge as a guarantee that the vessel 
possessing it is in all respects trustworthy. The precise 
effect of the law bearing on this point is that no ship 
shall be permitted to carry more than twelve passengers 
at any one time, unless she has been granted a proper 
Board of Trade certificate. 

It is easy to see that, unless the surveys on which the 
reports of the surveyors are based are well made, the 
reports themselves can be of little value. It follows that 
a very heavy responsibility rests on the Marine Depart- 
ment of the Board of Trade and its officers. Unfortu- 
nately there is much reason to think that surveys as now 
made are nut what they ought tobe, and that the possession 
of a certificate by a es ship is not good evidence 
that she is safe and fit to carry passengers. We have 
arrived at this conclusion with extreme reluctance ; but 
we believe that we shall be able to adduce conclusive 
proof of the proposition before we have done. It also 
appears that the state of the law on a very important 
point connected with the safety of ships is not under- 
stood. Finally,the Marine Department of the Board of 
Trade is extremely unpopular with shipbuilders and 
engineers, and with, we fear, good reason. In dealing 
with a subject so large, it will be necessary to confine 
ourselves as closely as possible to special or typical 
cases, and we must ask our readers to believe that any 
which we may name are not isolated or unique, but that 
they really are one or two out of many. 

Before a certificate is granted to a steamship she 
ought to be surveyed thoroughly by a Board of Made 
surveyor. As the law originally stood two surveyors 
were in all cases to be employed ; one of these gentlemen 
must be a mechanical engineer, and the other a ship- 
builder or naval architect. The former surveyed the 
machinery, the latter the hull. This was an excel- 
lent rule, but it has been suffered to lapse, and 
a single surveyor, an engineer (?), now grants a certi- 
ficate for both hull and machinery. Those who 
know most about naval architects and mechanical 
engineers, will most readily admit that the duties of 
the one cannot properly be performed by the other—that 
in fact they represent two distinct professions, and that 
to discharge the functions of either a naval architect or a 
mechanical engineer, a man must be specially trained to 
be either the one or the other. The Marine Department 
of the Board of Trade holds a different opinion, and 
considers that a mechanical engineer is quite competent 
to survey a hull; nay, it goes further than this, and 
holds that a man who is neither a mechanical engineer 
nor a naval architect can make a survey. Thus, retired 
merchant captains, who have an examination in 
steam, are eligible as surveyors. This fact is well known, 
and requires no confirmation in the shape of instances 
or examples. The Board of Trade issues from time to 
time very elaborate rules for the guidance of its 
surveyors. A copy of these rules can from 
almost any nautical bookseller for a couple of shillings. 
We have one now lying before us which we obtained from 
the Board of Trade direct, so as to be certain that it was 
authorised. This little volume contains fifty-seven pages, 
and gives the most minute instructions to the surveyor 
as to the examination of engines and boilers, boats, 
and gee but it gives him practically no in- 
structions whatever concerning the survey of hulls. 
The instructions begin by giving a list of the “ par- 
ticulars required to be given in the declaration for a pas- 
senger certificate, treated under separate heads.” en 
follows the list of five “ particulars.” The first runs thus : 
“That the hull of the ship is sufficient for the service 
intended, and in good condition.” As our indictment 
against the Board of Trade refers now to surveys of hulls 
alone, we shall confine our attention to the foregoing 
“ particular,” which means that the surveyor shall satisfy 
himself that “the hull of the ship is sufficient for the 
service intended, and in good condition.” Seeing that 
engineers may be and are employed to survey hulls, it 
would seem to be incumbent on the Board of Trade to 
supply them with minute instructions for their guidance 
in discharging duties for which they have had no training. 
However, all that is said on the subject means nothing 
more than that the surveyor is to see every part of the 
hull, inside and out, that can be seen. He is 
also to be certain that screw tunnels shall be 
fitted, and that is really about all. Thus no in- 
structions are given him as to what constitutes a 
ship fit for a certain intended service. Nothing is said 
concerning the thickness of her plates, the disposition of 
her frames, the quality of the iron of which she is made, 
the pitch of the rivetting, or, in a word, concerning any 
one of the points on which the strength of a ship depends. 
If, now, we turn to the instructions given to the surveyor 
for dealing with boilers, we find a marked contrast. 
The most minute directions are laid down for the sur- 
veyor’s guidance. He is supplied, for example, with a 
long list of “factors” to be used under all conceivable 
circumstances. Thus, iron is assumed to have a tensile 


strength of 47,000 1b. per square inch with the grain, and 





40,000 lb. across it, and all boilers are to be able to stand 


at least five times the working pressure. To this ‘15 is 
“to be added when all the holes are fair and good in the 
longitudinal seams, but drilled out of place after bending.” 
Again, “°75 to be added when all holes are not fair and 

ood in the longitudinal seams,” and so on, one “ factor ” 
Peing given for each letter of the alphabet. Now, if all 
this 1s necessary with a boiler, it is surely equally neces- 
sary with the hull of a ship. The Board of Trade, however, 
holds a different opinion, and refrains from laying down 
any instructions whatever for its surveyors. t there 
should be any mistake on this point, we wrote to the 
Board of Trade pointing out the anomaly, and asking for 
an explanation, and we received in reply a copy of the 
instructions to surveyors, which we are now considering, 
with the explanation that “they are a few of the 
regulations which have been printed for the public con- 
venience, and for surveyors’ guidance, with a view to 
uniformity of practice. The surveyors of steamships are 
also guided by their own experience, by the practice of 
the best engineers and shipbuilders, and by the engineer- 
ing literature of the day.” Of course this is no explana- 
tion at all, and the fact still remains to puzzle us, that 
while, as we have shown, the most minute, precise, and 
we may add vexatious, rules are laid down as regards the 
machirery of a steamship, nothing whatever is told the 
surveyor of the ship’s hull, except that he is to inspect it 
all over, and that if he is in doubt he is to refer to the 
heads of his department. “Guided by his own experi- 
ence and the engineering literature of the day,” a retired 
merchant captain may pass the hull of an Atlantic 
steamer as quite sufficient for her intended purpose, he 
knowing the while nothing of how she was put together, 
whether one-half the rivets he sees are of lead or of iron, 
whether she is strong enough to be carried on two seas 
only without breaking her back or tearing her bottom 
in two; and on such testimony as that afforded by 
asurvey of this kind, the public believe that they may 
trust themselves to sea. We could cite dozens of 
instances in which Board of Trade certificates have been 
proved to be totally useless. The officers of the Board 
would, perhaps, hardly thank us to cite more than one 
or two. The Mary, although not actually carryin 

assengers, had been passed by the Department, an 
Sooke in two from sheer weakness, in a moderate gale, a 
few days afterwards. The ships of a great Atlantic line 
were passed by the Department, and after their very 
first voyages they were found leaking in every seam, and 
had to he strengthened at an immense cost. A channel 
steamer was passed, and put in regular service. The 
engineers and crew refused to face the winter in her, till 
she was docked and strengthened at large outlay. Such 
facts as these are well known in certain circles. They 
are matters of daily occurrence, and the Marine Depart- 
ment of the Board of Trade goes on steadily granting 
certificates for hulls, about the sufficiency of ‘ua for 
their intended purpose it practically knows nothing 
whatever, with a recklessness which is little short of 
being criminal. 

We insist on these things, because the whole world is 
interested in them, and should know the truth ; and we 
reiterate them at the risk of being wearisome, in the 
hope that some action may be taken by Parliament to 
ensure the proper discharge of its functions by the 
Marine Department of the Board of Trade. Unfortu- 
nately, the public do not seem to understand the true 

sition of affairs. Let us take, for example, the case of 

ulkheads. Most persons who understand anything 
about shipping believe that every ship which carries 
passengers must have proper water-tight bulkheads ; 
that, in fact, the law insists on their being putin. Let 
us see what the facts are. 

In Section 300, Part IV., of the Merchant Shipping 
Act of 1854, 17 and 18 Vic., cap. 104, the following rules 
are laid down :— 

(1) Eve 
building of which commenced after 28th August, 1846, and every 
steamship built of iron of less burden than 100 tons, the buildin 
of which commenced after 7th of August, 1851—except ships use 
solely as steam tugs—shall be divided by substantial transverse 
water-tight partitions, so that the fore part of the ship shall be 
separated from the engine-room by one of such partitions, and so 
that the after part of such ship shall be separated from the engine- 
room by another of such partitions. (2) Every steamship built 
of iron, the building of which commences after the passing of this 
Act, shall be divided by such partitions as aforesaid into not less 
than three equal parts, or as nearly so as circumstances permit. 
(3) In such last-mentioned ships each such partition as aforesaid 
shall be of equal strength with the side are of the ship with which it 
isin contact. (4) Every screw steamship built of iron, the building 
of which commences after the passing of this Act, shall, in 
addition to the above partition, be fitted with a small water-tight 
compartment enclosing the after extremity of the shaft. 

Now the whole of the foregoing requirements were 
repealed iz toto by the “ Merchant Shipping Act 
Amendment Act cf 1862”—25 and 26 Vic., cap. 63— 
vide Table A in the schedule thereof ; and no further 
law has since been passed requiring vessels to have bulk- 
heads. The matter is thus left entirely in the hands of 
the surveyors to the Board of Trade, who may or may 
not consider any such partitions requisite ; and in the 
Board’s instructions—sec. 14—the surveyors are told that 
they “should not refuse to grant a declaration for a 
vessel solely upon the ground that bulkheads are not 
fitted, or that those fitted are not water-tight, or are 
otherwise defective, unless the absence of, or defective 
state of, such bulkheads renders the vessel absolutely 
unseaworthy.” 

From this it will be seen that the protection offered by 
bulkheads is not deemed essential to the safety of 
passengers by the Board of Trade. Let us contrast its 
action in this matter with the part played by Lloyd’s. 
Their requirements in the matter are thus set forth in 
the following extract from their rules, Section 22, for 
iron vessels :— 

Screw propelled vessels, in addition to the engine-room bulk- 
heads, to have a water-tight bulkhead, built at a reasonable dis- 
tance from each end of the vessel. The foremost or collision 
bulkhead in all cases— except in awning-decked vessels—to extend 
from the floor plates to the upper deck, and to be in position to 


steamship built of iron of 100 tons and upwards, the - 





the satisfaction of the surveyors.* The engine-room bulkheads 
to extend from the floor-plates to the upper deck, in vessels with 
one or two decks; and to the main or middle deck in three-decked 
cargo, and spar-decked vessels. The aftermost bulkhead will be 
required to extend to the height of the upper deck, unless it be 
connected to a water-tight platform or deck of iron, extending 
entirely round the after part of the vessel, thus rendering the 
lower after body a water-tight compartment ; this bulkhead is to 
be made water-tight by a stuffing box where the screw shaft 
pes through. In sailing vessels the foremost or collision 

ulkhead only will be required. All plating of bulkheads 
is to be of the thickness prescribed in Mable G1; and when 
fitted between two frames at each side of the vessel, to be 
strongly rivetted through them; or if attached only to 
one frame, then to have brackets or knee plates rivetted 
horizontally against the side plating of the vessel, and to the 
bulkheads, on the foreside and aftside alternately, near the middle 
of each strake of the outside plating, and to be strongly rivetted 
thereto. Lining pieces between frames and outside plating, in 
way of bulkheads, are to extend in one piece from the foreside of 
the frame afore to the aftside of the frame abaft the bulkhead 
frames. The bulkheads to be supported, vertically on one side, 
by angle irons of the dimensions given in Table G 1, not exceed- 
ing 2ft. Gin. apart; and to be efficiently connected and rivetted 
thereto, and to the corresponding floors, beams of the several 
decks, and the frames. On the opposite side of the bulkheads a 
horizontal angle iron of the size of the main frames is to be fitted 
at the height of the hold beams, and where the depth of hold 
from top of these beams is over 8ft. and under 12ft., an addi- 
tional horizontal angle iron of the same size is to be fitted half- 
way between it and the top of the floors; and when 12ft. or above 
two such angle irons are to be fitted between the hold beams and 
the floors. All such bulkeads to be caulked and made thorough] 
water-tight to the satisfaction of the surveyor. The upper Tait 
depth of bulkhead plating may be y;in. less in thickness than the 
lower half, when the latter is +;in. or above in thickness. 


Thus it will be seen that according to these rules every 
screw steamer must have at least four efficient water- 


tight bulkheads, while the Board of Trade care about 
such things not at all. 


We have heard it argued in defence of the action 
of the Board that Lloyd’s surveys are so thorough 
that it is quite unnecessary the Government sur- 
veyor should very exacting in the matter of 
hulls. Nothing more absurd has ever been put forward 
in defence of a se of Government officials. The duties 
discharged by the Marine Department of the Board of 
Trade should be complete in themselves, sufficient for 
their purpose, and totally independent of the extraneous 
aid to be obtained from the independent action of an 
institution like Lloyd’s. But neglecting this obvious 
truth, we have to bear in mind that large numbers of 
ships are employed in carrying passengers, which ships 
Lloyd’s will have nothing to do with, as theyare notstrong 
enough to comply with their requirements. These ships 
all of necessity possess Government certificates, so that 
vessels which have been rejected by Lloyd’s, or which 
have never been proposed for classification at Lloyd’s, 
because the builders or owners knew thatit would be useless 
are nevertheless held by Government surveyors to be in all 
respects fit and proper vessels to carry passengers. It is 
obvious, therefore, that the Government surveyors must 
frequently rely on themselves, because they can get no 
help from Lloyd’s. If the system of utilising private 
enterprise for official purposes is to be adopted at all 
then it should be adopted thoroughly ; and if the Boa: 
of Trade, instead of undertaking to survey hulls, simply 
stated that it would not grant a certificate to any 
vessel which was not well classed at Lleyd’s, matters 
would be simplified, and the public would be safer. We 
have no doubt that the heads of departments—such men, 
for example, as Mr. Trail or Mr. Gray—would repudiate 
the idea that they rely in any way on Lloyd’s for assist- 
ance ; but whether they please to confess it or not, it is 
equally well-known that surveys made by Government 
surveyors are but too often of the most perfunctory and 
superficial character, and that they seus mean nothing 
more than that the surveyor has walked round the dock 
in which the ship happens to be lying. To this there 
are certain exceptions, of which we shall have more to 


We have no desire whatever to say anything harsh or 
unkind of the surveyors of the Board of Trade; but 
seeing that they are the servants of the public, and that 
they are paid by the public, it is not too much to assert 
that some information ought to be available concerning 
their qualifications for the important positions that they 
hold. How many surveyors do the Board employ? 
Do they pass an examination before they are appointed? 
What are their ages?) What posts have they held before 
they became surveyors? These and many other questions 
will suggest themselves, and we have been unable to 
obtain any satisfactory answers to them. . For example, 
we understand that all candidates for the post have to 
undergo some species of examination, but what its pre- 
cise nature is no one seems to know. 


We have now placed our readers in possession of 
certain facts. That they are facts we challenge the 
Marine Department of the Board of Trade or its friends 
to disprove. These facts are, briefly, that the Govern- 
ment surveys do not supply, and cannot supply, any 
information concerning the strength of a ship’s hull, or - 
its fitness for an intended service. She may be in such 
bad condition that the surveyor, having stuck his walk- 
ing stick through her bottom, may conclude that she is not 
fit for any service whatever; but this is negative evidence, 
not the positive evidence which is required for granting 
a certificate. If a survey is really good and trustworthy, 
and if a competent man satisfies himself that the ship 
is well built, and sound, and seaworthy, that is an acci- 
dent to which the Marine Department of the Board 
has not contributed, and for which it ought to be 
thankful. It is clear that matters cannot wisely be left 
in this state, and steps should be taken at once, either 
to make the Government survey of a ship’s hull a really 
valuable investigation, or else to discontinue the playing 





* There is also a section requiring an iron deck of a given thickness to 
extend from the after bulkhead to the stern part of the vessel, so that 
there may be a water-tight compartment all round the stern shaft tube. 
If the shaft should happen to break and the tube be carried away, this 


compartment only would fill. It is also required that the shaft tunnel be 
ht, and fitted with a sluice door, worked from the upper deck, 
the engine-room fills, the after hold will not. 
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of what would be invariably a solemn farce, did it not 
but too often end in a woeful tragedy. Concerning one 
such we have something yet to say. 








THE NEW PATENT BILL. 

Tue following is the text of the new Patent Bill intro- 
duced by Mr. Attorney-General, Mr. Secretary Cross, 
and Mr. Solicitor-General. Patents for Inventions Bill 
(No. 2) :— 

MEMORANDUM. 

All existing Acts, First Schedule, repealed. 

Principal amendments of law are :—(a.) Additional unpaid 
Commissioners (cl. 5). (6.) Extension of provisional protection 
to twelve months (cl. 7). (c.) Publication of complete specifi- 
cation three months at least before end of provisional protection 
(cls. 8, 9). (d.) Only opposed cases referred to Law Officer 
(cl. 10). (e.) Appeal by petition to Lord Chancellor against Law 
Officer’s report (cl. 13). (/) Any person may oppose sealing 
(cl. 14). (g.) Extension of term to twenty-one years (cl. 16), 
power of prolongation by Judicial Committee being abolished by 
repeal by Bill. (h.) Relief on accident, mistake, or inadvertence 
preventing payment in due time of periodical stamp duty (cl. 16). 
(i.) Large power of amendment before and after sealing (cl. 17). 
(j.) Improved procedure as to disclaimers and alterations (cl. 17). 
(k.) Binding of Crown, with “aeotad for contractors to use, on 
terms (cl. 18). (/.) Compulsory use or licensing (cl. 19). 
(m.) Abolition of scire facias (cl. 23). (n) Abolition of communi- 
cations from abroad, and regulation of patents for imported 
inventions (cl. 24). (o.) Power of Law Officer to take evidence 
on oath (cl. 30). (p.) Power for Lord Chancellor to appoint 
Judge of High Court to hear patent petitions (cl. 33). (g.) see 
particulars of objections or of breaches required in all cases 
(cl. 34). (r.) Experts (cl. 36.) (s.) Large powers to regulate 
procedure by General Orders (cl. 39), and office practice by 
General Rules of Commissioners (cl. 44). (¢.) Patent Museum 
provided for (cl. 44 f).  (u.) Lower stamps (cl. 47): First cost of 
patent will usually be £17 10s.; or, if no amendment before seal- 
ing £12 10s., instead of £25 (2nd Schedule). 

Cl. 2. Commencement from end of 1879; but, under clauses 5, 
39, 44, additional Commissioners may be appointed, and General 
Orders and General Rules be made, on passing of Act, before 
commencement. 

Cl. 15 (5). Patents will not extend to the Colonies. The 
Colonies now have their own systems. 

Cl. 16 (2). The twelfth year is taken, instead of the fourteenth, 
for payment of the last stamp fee, in order that the public may 
have long notice of the patentee’s intention to renew beyond the 
fourteen years. 

Cl. 16 (3). There have been many cases of loss of patents from 
the causes here mentioned. There have been several instances of 
Private Acts of Parliament obtained to restore patents thus lost, 
with proper savings. When indulgence is granted under this 
provision the patentee will have to pay an additional fee of £5 
or £10—2nd Schedule. It will no eats be necessary for the 
patentee, on renewing, to produce the letters patent themselves 
or a duplicate thereof ; the stamp will be put on the certificate 
of renewal, which will be issued at the Commissioners’ Office. 

Cl. 17 (1). At present, reasons are given for disclaimer only. 
Amendment by way of supplement is new, and will probably 
get rid of the considerable proportion of separate patents now 
taken out for small improvements, which are invented in the 
course of the use of the patented invention. 

Cl. 18. This provision has reference to Feather rv. the Queen, 
6 B. and S. 257; Dixon v. London Small Arms Co., L.R. 1 App. 
Cas. 632. 

Cl. 19. The object is to prevent patentees from monopolising 
privileges, while not using them for the benefit of the com- 
munity. 

Cl. 23. Scire facias is obsolete. It was never common, and fell 
into complete disuse after the Act of 1852, s. 41, giving the de- 
fendant the right to begin, and also the right to reply, if the 
prosecutor adduces evidence impeaching the validity of the 
patent. * 

C}, 24. This clause does not differ much in principle from the 
existing law under the Act of 1852, s. 25. It is rather supple- 
mentary and explanatory. The Statute of Monopolies speaks of 
any manner of new manufactures within this realm. It has 
always been construed as applying to new inventions imported 
into this realm. In other words, it authorises patents for inven- 
— which are new in this country, though practised beyond sea 

efore. 

Cl. 25. This is from the Act of 1852, s. 26. It had reference, 
no doubt, to Caldwell v. Vanvlissengen, 9 Hare 415, where Dutch 
subjects were restrained from using in their ships, in British 
waters, screw propellers patented here, without licence. 


A Bill to Consolidate, with Amendments, the Acts relating to Letters 
Patent for Inventions. 

Be it enacted by the Queen’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and Temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows :— 


PRELIMINARY. 

1. This Act may be cited as the Patents for Inventions Act, 
1879. 

2. This Act, except where it is otherwise expressed, shall com- 
mence from and immediately after the thirty-first day of Decem- 
ber, one thousand eight hundred and seventy-nine, which time is 
in this Act referred to as the commencement of this Act. 

3. The enactments described in the First Schedule to this Act 
are hereby repealed. 

4.—(1) In this Act—-‘‘ The Lord Chancellor” means the Lord 
High Chancellor of Great Britain for the time being, and includes 
the Lord Keeper or Lords Commissioners of the Great Seal of the 
United Kingdom for the time being : ‘‘ The High Court ” means 
her Majesty’s High Court of Justice in England or in Ireland, as 
the case may require: ‘“‘The Treasury” means the Commis- 
sioners of her Majesty’s Treasury, or two of them: “The Law 
Officer” means her Majesty’s Attorney General or Solicitor 
General for England for the time being: ‘‘ Invention” means 
any manner of new manufacture the subject of letters patent 
and grant of privilege within section six of the Statute 
of Monopolies (that is, the Act of the twenty-first year of the 
reign of King James the First, chapter three, intituled An Act 
coneerning Monopolies and Dispensations with Penal Laws and 
the Forfeiture thereof), and includes an alleged invention : 
* Patent” means letters patent for an invention: ‘‘ Patentee” 
means the grantee of a patent, and includes his executor, adminis- 
trators, and assigns: “ Application” means application for a 
patent: ‘‘ Applicant” means the person making application, 
and includes his execntors, administrators, and assigns : 
“Infringement” means an infringement of the privilege 
of a patent: ‘‘Expert” means a person competent, from 
his knowledge of manufactures, arts, or science, to advise and 
assist in legal proceedings, consequent on an application, or rela- 
tive to infringement, or otherwise relative to a patent: ‘‘ Pre- 
scribed” means prescribed by general orders or general rules 
under this Act. (2) For the purposes of this Act, a year in 
relation. to a patent shall be reckoned as beginning on the day, or 
the anniversary of the day, of its date, and ending at the end of 
the day next before the anniversary of the day of its date. 
(3) Provisions referring to the United Kingdom (that is, the 





* Report, Royal Commission, 1862-4, 





United Kingdom of Great Britain and Ireland) extend to the 
Channel Islands and the Isle of Man. 
COMMISSIONERS. 

5. The Commissioners of Patents for Inventions (in this Act 
referred to as the Commissioners) shall, from the ing of this 
Act, be the Lord Ohancellor, the Master of the lls, the two 
Law Officers, her Majesty’s Advocate and Solicitor General for 
Scotland, and her Majesty’s Attorney General and Solicitor 
General for Ireland, and such five other persons as her Majesty, 
from time to time, by warrant under her Royal Sign Manual, on 
the recommendation, as regards two, of the Lord Chancellor, 
and, as regards the others, of the Board of Trade, thinks fit to 
appoint to be Commissioners during her Majesty’s pleasure. 

APPLICATION : PROCEEDINGS THEREON, 

6.—{1) An application shall be made by the applicant filing at 
the office of the Commissioners an application and declaration, 
and a specification describing the nature of the invention (in this 
Act referred to as the provisional specification). (2) Notice of 
the application, but not of the contents of the provisional specifi- 
cation, shall be published by the Commissioners. 

7. The use and publication of the invention, after the applica- 
tion and within a period of twelve months from the date of the 
application, shall not prejudice the grant of a patent for the 
invention (which protection from the consequences of use and 
publication is in this Act referred to as provisional protection, 
and that period of twelve months is in this Act referred to as the 
period of Og ae protection). 

8.—(1) Not less than three months before the end of the period 
of provisicnal protection, the applicant may file at the office of 
the Commissioners a further specification, particularly describing 
and ascertaining the nature of the invention and in what manner 
the same is to be performed (in this Act referred to as a complete 
specification). (2) If ae fails to so file a complete specification, 
he shall be deemed to have abandoned the application, and it 
shall not be further proceeded on ; and the provisional protection 
shall thereupon cease. 

9.—(1) On the filing of the complete specification the Commis- 
sioners shall make public the same and other documents relating 
to the application, including the ao specification. 
(2) From the publication of the complete specification, for the 
residue of the period of provisional protection, the applicant shall 
have the like powers, rights, and privileges as might have been 
conferred on him by a patent for the invention sealed as of the 
day of the date of the application. 

10.—(1) Any person may, within the prescribed time, give 
notice at the office of the Commissioners of opposition to the 
grant. (2) On such notice being given, the Commissioners shall 
refer the case to the law officer. (3) The law officer shall, if 
required, hear the applicant and any person so giving notice and 
being, in the opinion of the law officer, entitled to be heard in 
opposition to the grant. (4) The law officer may, if he thinks 
fit, obtain the attendance and use the assistance of an expert. 
(5) The law officer shall report to the Commissioners his opinion 
whether a patent may be allowed for the invention or not. 
(6) The Commissioners shall then make public the report of the 
law officer. 

11.—(1) If there is no opposition, or, in the case of opposition, 
after the report of the law officer, the applicant may, within the 
prescribed time, give notice at the office of the Commissioners of 
his intention to further proceed with his application. (2) If he 
does not so give notice, he shall be deemed to have abandoned the 
application, and it shall not be further proceeded on; and the 
provisional protection shall thereupon cease. 

SEALING. 

12. If there is no opposition, or the law officer reports in favour 
of the application, the Commissioners shall, on the notice to pro- 
ceed, prepare and submit to the Lord Chancellor a form of 
patent, with a warrant for the sealing thereof with the Great 
Seal of the United Kingdom. 

13. If the law officer reports against the application, the appli- 
cant may petition the Lord Chancellor for the grant and sealing 
of a patent. 

14. Any person may petition the Lord Chancellor against the 
sealing of a patent. 

15.—(1) A patent shall not be sealed after the expiration of the 
period of provisional protection. (2) A patent shall not be sealed 
unless a request for the sealing thereof is made within three 
months after the date of the warrant (if any), or unless (in the 
absence of a warrant) a petition for the grant and sealing thereof 
is presented within three months after the publication of the 
report of the law officer against the application. (3) Every 
patent shall be dated the day of the application; save that, where 
the warrant or the Lord Chancellor so directs, a patent may be 
dated the day of the sealing, or any day between the day of the 
application and the day of the sealing; and every patent shall be 
sealed as of the day of its date. (4) But it shall not be compe- 
tent for the patentee to take any proceeding in respect of an 
infringement committed before the publication of the complete 
specification. (5) Every patent when sealed shall have effect 
throughout the United ‘pion, 

Duration : Cesser : RENEWAL. 

16.—(1) The term limited in every patent for the duration 
thereof shall (notwithstanding anything in the Statute of Mono- 
polies) be twenty-one years from its date. (2) But every patent 
shall, notwithstanding anything therein or in this Act, cease at 
the end of the third, or the seventh, or the fourteenth year of its 
term, unless in the third, and in the seventh, and in the twelfth 
year respectively of its term the patentee takes out at the office 
of the Commissioners a certificate of renewal, which shall be 
granted on his request in writing. (3) If, nevertheless, in any 
case, by accident, mistake, or inadvertence, the patentee fails so 
to take out a certificate of renewal, he may apply, by petition, to 
the Lord Chancellor for an enlargement of the time for taking it 
out. (4) Thereupon the Lord Chancellor may, if he thinks fit, 
enlarge the time accordingly, on such terms (if any) as he thinks 
fit, subject to the following restriction and condition: (a.) The 
time for taking out such a certificate shall not in any case be so 
enlarged as to extend beyond three months from the end of the 
third, or the seventh, or the twelfth year aforesaid (as the case 
may be). (b.) No proceeding shall be taken in respect of an 
infringement committed within the enlarged time, unless leave to 
take such a proceeding is made part of the order for enlarge- 
ment. 

AMENDMENT. 

17.—({1) An applicant or a patentee may, by request filed at the 
office of the Commissioners, seek leave to amend his specification 
by way of disclaimer, explanation, a age or otherwise, 
stating his reasons for the same. (2) Where the request is made 
by an applicant, it shall be proceeded on and dealt with as pre- 
scribed, (3) Where the request is made by a patentee, it shall be 
proceeded on and dealt with in all respects—as nearly as may be 
—as an application. (4) An amendment by way of supplement 
shall not be allowed unless.—(a.) The applicant or patentee 
declares himself to be the first and true inventor of the supple- 
mentary invention, or declares and shows himself, as prescribed, 
to have the consent of the true and first inventor thereof to the 
amendment ; and (%.) The rae rT Pa! invention is such as, if 
known at the date of the application for the original patent might 
have been geen comprised in the specification on that applica- 
tion. (5) Where leans to amend otherwise than by way of supple- 
ment is granted, any amendment shall not be allowed that would 
make the specification as amended claim an invention substanti- 
ally a than or substantially different from the invention 
claimed by the specification as it stood before amendment. 

An amendment shall not be admissible in evidence in a proceed- 
ing pending at the time of request for leave to amend, except a 
proceeding for revocation of the patent, (7) Where an amend- 








ment is allowed after the patent is sealed, no proceeding shall be 
taken in respect of an infringement committed before the amend. 
ment, unless leave to take such a proceeding is made part of the 
leave to amend. (8) Leave to amend otherwise than by way of 
supplement shall be conclusive as to the right of the party to 
amend, except in case of fraud. 

Crown. 

18.—(1) A patent shall have to all intents the like effect as 
against her Majesty the Queen, her heirs and successors, as it 
has as against a subject. (2) But the officers or authorities 
administering any department of the service of the Crown may, 
by themselves, their agents, contractors, or others, at any time 
after the application, use the invention for the service of the 
Crown, on terms to be, before or after the use thereof, agreed on, 
with the approval of the Treasury, between those officers or 
authorities and the patentee, or, in default of such agreement, 
settled by the Treasury with the advice or assistance of the 
Commissioners. 

Use or INVENTION: OBLIGATION TO LICENSE. 

19. A patent shall be liable, at any time after the end of three 
years from its date, to be revoked on either of the following 
grounds : (a.) That the patentee fails to use or put in practice the 
invention, himself or his licencees, to a reasonable extent, 
within the United Kingdom, or to make reasonable efforts to 
secure the use or practice thereof there, proof to the contrary 
whereof shall lieon him. (+.) That in order to ensure a proper 
supply to the public of articles produced under the patent, or 
proper means for the use of the invention by the public, licences 
are necessary, and the patentee fails to grant licence, to proper 
persons requesting the same on terms which the Lord Chancellor, 

hg regard to all the circumstances of the case, deems reason- 
able. 
ASSIGNMENTS. LICENCES. 

20. A patentee may assign his patent for England, or for Scot- 
land, or for Ireland, as effectually as if the patent were originally 
sranted to extend to England only, or to Scotland only, or to 
Saeed only. 

21.—(1) There shall be kept at the office of the Commissioners 
a book called “The Register of Proprietors.” (2) Until an entry 
of an assignment of a patent, or of any share or interest therein, 
or an entry of a licence under a patent, is made in the register, 
the original patentee shall be deemed to be the sole proprietor of 
the patent, and not to have granted any licence thereunder. 
(3) An entry in the register shall be proof of the assignment or 
licence or proprietorship, as therein expressed, until the contrary 
is proved. (4) The register shall be open to public inspection. 

22.—(1) The High Court in England, or a judge thereof, may, 
at the instance of —_ person deeming himself aggrieved by any 
entry made under colour of this Act in the register of proprie- 
tors, make such order for expunging or varying that entry, and 
with respect to the costs of the proceedings, as the court or judge 
thinks fit. (2) The entry shall be expunged or varied accord- 
ingly. 

REVOCATION, 

23.—(1) The proceeding by scire facias to repeal a patent is 
hereby abolished. (2) Revocation of a patent may be obtained on 
petition to the Lord Chancellor. (3) Any ground on which a 
patent might at the commencement of this Act be repealed on a 
proceeding by scire facias shall, in addition to any ground speci- 
fied in this Act, be a ground of revocation. 

ImporTeD INVENTIONS. 

24.—(1) For the purposes of this section, abroad means out of 
the United Kingdom. (2) For the purposes of this section, any 
grant of privilege by letters me 9 or otherwise for the monopoly 
or exclusive use or exercise abroad of an invention shall be deemed 
a foreign grant, except where the same is granted in any part of 
her Majesty’s dominions abroad, and then it shall be deemed a 
colonial grant. (3) For the purposes of this section, on any appli- 
cation the invention shall be deemed an imported invention in 
each of the following cases :—(a.) the invention was first 
invented and used abroad. () If at the time of the application 
there is in respect of the invention a foreign or eclenial grant in 
force. (c.) it the person making the application is resident 
abroad. (d.) If the person making the application is an alien. 
(4) Where at the time of application in respect of an imported 
invention there is not any foreign or colonial grant in 
respect thereof in force, a patent for it shall not be granted 
to any person but the actual inventor or his legal personal 
representative by himself, or by his attorney or agent. 
(5) Where at the time of application in respect of an imported 
invention there is any foreign or colonial grant in respect thereof 
in force—(a.) A patent for it shall not be granted to any person 
but the foreign or colonial grantee or his legal personal repre- 
sentative—by himself, or by his attorney or agent. (b.) A patent 
for it shall not be granted to him unless he makes the application 
within six months from the date of the foreign or colonial grant, 
or of the earliest thereof if there are more than one, or, where the 
same is or are existing at the commencement of this Act, 
then within six months after the commencement of this Act; 
but (c.) The validity of the patent, if granted, shall not be 
affected by the publication in the United Kingdom of the im- 
ported invention by means only of the circfilation or republica- 
tion therein within those six months of copies of any foreign or 
colonial grant in respect of the invention, or of any specification 
or other document officially connected with that grant. (d.) The 
patent, if granted, shall cease on the cesser of the foreign or colo- 
nial grant, or of the first thereof to cease, if there are more than one. 
(6) Whether at the time of application in respect of an imported 
invention there is or is not any foreign or colonial grant in respect 
thereof ia force, a patent for it shall not be granted after the 
cesser of any foreign or colonial grant in respect thereof, and if 
any patent is se granted it shall be void. (7) Save as in this 
section provided, a patent shall not be granted in respect of a 
communication from abroad. 


ForEIGN VESSELS. 


25.—(1) A patent shall not prevent the use of an invention for 
the purposes of the navigation of a foreign vessel within the 
jurisdiction of any of her Majesty’s courts in the United 
Kingdom, or the use of an invention in a foreign vessel within 
that jurisdiction, provided it is not used therein for or in con- 
nection with the manufacture or preparation of anything 
intended to be sold in or exported from the United Kingdom. 
(2) But this section shall not extend to vessels of any foreign 
State in whose territories British subjects do not enjoy equal 
benefits in respect of the subject-matter of this section. 

FRravD.—OFFENCES, 

26. A patent granted to the true and first inventor shall not be 
invalidated by an application in fraud of him or by provisional 
protection obtained thereon, or by any use or publication of the 
invention subsequent to that fraudulent application during the 
period of provisional protection. 

27. If any person makes or causes to be made a false entry 
in the register of proprietors, or a writing falsely purporting to 
be a copy of an entry therein, or P sangper or tenders or causes 
to be produced or tendered in evidence any such writing, know- 
ing the entry or writing to be false, he shall be guilty of a 
misdemeanour. . 

28. In each of the following cases: (a) If any person writes, 
paints, prints, moulds, casts, carves, engraves, stamps, or other- 
wise marks on anything made, used, or sold by him, in respect 
whereof he has not a patent, the name, or any imitation of the 
name, of we other person who has a patent in respect thereof 
without the leave in writing of the patentee: (6) If any person, 
on any such thing, not having been purchased from the patentee 
or some person who it from or under the patentee, or 
not having had the licence or consent in writing of the patentee, 
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i aints, prints, moulds, casts, carves, engraves, stamps, or 
porrenet awe word Patent, or the words Letters Patent, 
or any words of the like kind or meaning, with a view of imitating 
or counterfeiting the stamp mark or other device of the patentee, 
or in any otber manner imitates or counterfeits the stamp mark 
or other device of the patentee. Every such person shall for 
every such offence be liable to a penalty not exceeding fifty 
pounds, to be recovered by action or other proceeding or informa- 
tion in the High Court, one-half thereof to be paid to the 
Treasury, for the use of the public, and the other to the person 

y 8, : 
” 0. It any person wilfully and corruptly files or causes to be 
filed at the office of the Commissioners any prescrib declara- 
tion, knowing it to be untrue in any material particular, he shall 
be guilty of a misdemeanour. 


PROCEDURE. 


30-—(1) The Law Officer ma, for the purposes of this Act 
administer and take or cause to be administere and taken oaths 
and declarations. (2) If any person, in any testimony on oath 
or affidavit or declaration given or made under this section, wil- 
fully and corruptly makes a statement false in any material parti- 
cular, he shall be guilty of perjury. E 

31.—(1) Where the Law Officer hears an opponent he may, if 
he thinks fit, direct by and to whom the costs of the hearing and 
proceedings connected therewith, or any part thereof, shall be 
paid, and how and by whom the amount thereof shall be ascer- 
tained. (2) If any costs so directed to be paid are not paid 
within four days after service of notice of the amount thereof so 
ascertained on the party liable to pay the same, the Law Officer 
may make an order under his hand for eat thereof, and his 
order may be made a rule of the High Court. 

32.—(1) Notwithstanding anything in this Act, an yore 
may from time to time obtain, on petition to the Lord Chan- 
cellor, if and as far, and on such terms (if any), as the Lord 
Chancellor thinks fit, and whether the original period is expired 
or not—(a) Enlargement of the period of provisional protection, 
not extending beyond fifteen months in the whole from the date 
of the application. (b.) Enlargement of the period within which 
the request for sealing is to be made. (c.) Enlargement of the 
period within which the patent is to be sealed. (2) In ev<-7 such 
case every thing done or happening within the enlarge! : =i 
shall have effect as if ith een done or had happened within 
the period originally allowed. 

33.—(1) Every petition to the Lord Chancellor shall be heard 
by the Lord Chancellor, or by a judge of the High Court desig- 
nated by him in that behalf. (2) The provisions of this Act 
referring to the Lord Chancellor in relation to a petition shall 
extend to the judge. (3) A petition may be dismissed on the 
ground of the petitioner having no interest or no_ sufficient 
interest in the matter. (4) No ee shall lie from a determina- 
tion or order of the Lord Chancellor in respect of or on a petition ; 
but the Lord Chancellor may allow a rehearing of a petition, if 
he thinks fit. (5) The Lord Chancellor may on a petition award 
costs to any party as he thinks fit. 

34.—(1) A petitioner against the sealing of a patent, or for the 
revocation of a patent, shall deliver with the petition particulars 
of the objections on which he relies. (2) In an action in the High 
Court for infringement the plaintiff shall deliver with his state- 
ment of claim or declaration, or, by order of the court or a judge, 
at any subsequent time, particulars of the breaches complained 
of. (3) The defendant shall deliver with his statement of defence 
or pleas, or, by order of the court or a judge, at any subsequent 
time, particulars of any objections on which he relies in support 
thereof. (4) In every case the particulars delivered shall com- 
prise a statement of the places and manner at and in which the 
petitioner, plaintiff, or defendant, as the case may be, alleges the 
acts or things on which he founds the objections to have been done or 
to have happened, or the breaches to have been committed, or the 
invention to have been, before the date of the patent, used or 
sublished. (5) At the hearing or trial no evidence shall, except 
a leave of the Lord Chancellor or judge, be admitted in proof of 
any objection or alleged infringement of which particulars are not 
so delivered. (6) Particulars Golivered may be from time to time 
amended, by leave of the court ora judge. (7) On taxation of 
costs ped tell be had to the particulars delivered by the peti- 
tioner or plaintiff and by the defendant ; and they respectively 
shall not be allowed any costs in respect of any particular deli- 
vered by them, unless the same is certified by the Lord Chan- 
cellor, or by the judge before whom the action is tried, to have 
been proved, or to have been reasonable and proper, without 
regard to the general costs of the cause. 

35. In an action in the High Court for infringement, the Court 
or a judge, at the instance of the plaintiff or of the defendant, 
may make such order for an injunction, inspection or account, or 
the taking of samples, and impose such terms, and give such 
directions, respecting the same and the proceedings thereon, as 
the court or judge thinks fit. 

36, On a petition the Lord Chancellor, and in an action in the 
High Court for infringement the judge before whom it is tried, 
may, if he thinks fit, obtain the attendance and use the assistance 
of an expert. 

37. On a petition the Lord Chancellor, and in an action in the 
High Court for infringement the judge may, if he thinks fit, 
certify that the validity of the patent came in questicn ; and if he 
so certifies, then, on or in any subsequent petition for revocation 
or action in the High Court for infringement, the respondent or 

laintiff to or in that petition or action, on obtaining a final order 
in his favour or judgment, shall have his full costs, charges, and 
expenses, as between solicitor and client, unless the Lord Chan- 
cellor on the petition or the judge trying the action certifies that 
he ought not to have the same. 

-38. The remuneration of an expert acting under this Act shall 
be paid in the prescribed manner, and shall as between the parties 
be part of the cost of the proceedings. 

39.—(1) The Lord Chancellor may, from time to time, with the 
advice and assistance of the Master of the Rolls, make such 
general orders as he thinks fit for regulating the following matters, 
or any of them, and all matters connected therewith, under this 
Act :—(a.) The form and times and mode of proceeding in respect 
of cases referred to the law officer. (b.) The proceedings on 
an application for correction of the register of proprie- 
tors. (c.) The form, and contents, and times onl mode 
of presentation and of service, of petitions to the Lord 
Chancellor, and notices in proceedings thereon, and the 

riods within which the same must be prosecuted with effect. 
(i) The nature and amount of the security for costs to be given 
by petitioners and others on those petitions, by way of deposit or 
otherwise. (¢.) The form and nature of particulars to he 
delivered on petitions or in actions for infringement and the 
amendment thereof. (f.) Generally the procedure on those peti- 
tions and in those actions, and in respect of matters brought 
before the Lord Chancellor or the High Court, with power to 
substitute any form of proceeding for a proceeding by petition 
where directed by this Act. (2) General orders may be made 
under this section at any time after the passing of this Act, but 
not so as to take effect before the commencement of this Act. 


PROCEEDINGS OF COMMISSIONERS, 

40. The Commissioners shall have a seal; and impressions 
thereof shall be judicially noticed and admitted in evidence. 

41. Copies or extracts, certified on behalf of and sealed with 
the seal of the Commissioners, of or from records of patents, 
specifications, amendments, and other documents in their office, 
and of or from registers and other books kept there, shall be 
admitted in evidence in all courts in her Majesty’s dominions, 
and in all proceedings, without further proof or production of the 
ar as Tre: hall d build for the offi 

» The Treasury shall provide proper buildi or the office 
of the Commissioners and the purposes of this Act. 





43.—(1) The Commissioners may from time to time after the 
passing of this Act, subject to the approval of the Treasury, 
appoint so many officers and clerks, with such designations and 
duties as the Commissioners think fit, and may from time to time 
remove any of those officers and clerks. (2) ‘I'he salaries of those 
officers and clerks shall be appointed by the Lord Chancellor, 
with the concurrence of the ‘Treasury; and the same and the 
other expenses of the execution of this Act shall be paid out of 
money provided by Parliament. 

i) The Commissioners may from time to time make such 

general rules and do such things as they think expedient, 
subject to the provisions of this Act and of general orders there- 
under, for effecting the following purposes, or any of them, 
and for regulating all matters connected therewith: (a) For 
prescribing and regulating the form and contents of applications, 
specifications, drawings, declarations, notices, advertisements, 
caveats, objections, certificates, reports, amendments, warrants, 
patents, duplicates, and other documents and instruments, and of 
copies or extracts, and the times, mode, conditions, arid circum- 
stances of the making, filing, depositing, leaving, recording, 
registering, giving, noting, certifying, issuing, preserving, pu - 
lishing, and inspecting of, and otherwise proceeding on and deal- 
ing with, the same or any of them, and the printing, lithograph- 
ing, or writing of the same, or any of them. (6.) For prescribing 
and regulating the deposit of drawings and copies thereof, and of 
copies of specifications, and of models, in such cases as the Com- 
missioners think fit. (c.) For securing and regulating the 
opening to public inspection, and the publishing and selling of 
copies, at such prices and in such manner as the Commissioners 
think fit, of specifications, drawings, amendments, and reports, 
and other papers, and for requiring in any case, if the Commis- 
sioners think fit, payment of all or part of the expense incurred 
by them in printing the same to be defrayed by the applicant or 
patentee. (d.) For regulating the presentation of copies of the 
publications of the Commissioners to public libraries and museums, 
iterary and scientific bodies, and official authorities, in the 
United Kingdom, the colonies, and foreign countries. (e.) For 
securing and regulating the making, printing, publishing, and 
selling of indexes to, and abridgments of, specifications and 
other documents in the office of the Commissioners. (f.) For, 
subject to the approval of the Treasury, establishing and opening 
to public inspection a museum or collection of models of inven- 
tions and other objects relating to patents and to inventions. (.) 
For keeping and opening to public inspection a record-book of 
patents, for entry therein of notes of grants of patents, specitica- 
tions, amendments, revocations, and expirations of patents, with 
the dates thereof, and other things affecting the validity of 
patents. (.) For regulating the entries in the register of proprie- 
tors. (i.) For regulating, subject to the approval of the ‘lreasury, 
the remuneration of experts. (j.) For, subject to the approval of 
the Treasury, regulating the use of stamps under this Act, and 
prescribing in what manner they shall be impressed and affixed, 
and insuring the at pad cancellation of adhesive stamps, and 
allowing in prescribed cases a remission or reductior. of the stamp 
duty by this Act made payable on acertiticate of search or inspection. 
(k.) Generally, for regulating the business of the office of the 
Commissioners, and all things by this Act placed under the direc- 
tion or control of the Commissioners. (2) General rules may be 
made under this section at any time after the passing of this 
Act, but not so as to take effect before the commencement of 
this Act. 

45. The Commissioners shall cause a report respecting the 
execution by or under them of this Act to be laid annually before 
both Houses of Parliament, and therein shall include for the 
year to which each report relates all general orders and general 
rules made under this Act and for the time being in force, and an 
account of all fees, salaries, allowances, compensations, and other 
money received and paid under this Act. 

46.—(1) All powers of the Commissioners may be exercised by 
any three or more of them, or, if in any case general rules of the 
Commissioners so authorise, by one or more of them ; save that 
the Lord Chancellor or the Master of the Rolls shall concur in the 
appointment or removal of any officer or clerk appointed or removed 
by the Commissioners, and in the making of general rules made 
by the Commissioners, and in the annual report of the Commis- 
sioners. (2) Any act of the Commissicners shall not be invalid 
by reason only of any vacancy in their body or of the power to 
appoint any Commissioner not having been exercised. 


Sramps, 

47.—(1) There shall be paid to and for the use of the Crown, on 
the several instruments described in the Second Schedule to this 
Act, the duties in that schedule mentioned, and no others. 
(2) Those duties shall be under the management of the Commis- 
sioners of Inland Revenue, and shall be deemed stamp duties 
within the Stamp Duties Management Act, 1870, and other Acts 
relating tostamp duties. (3) Any of the stamps may be adhesive, 
if the ese think fit. 

ScoTLann. 

48. An order of the law officer for payment of costs may be 
recorded in the books of Council and Session in Scotland to 
the effect that execution may thereupon in common form. 

49. Nothing in this Act shall affect the jurisdiction and forms 
of process of the courts in Scotland in an action for infringement, 
or in any action or proceeding respecting a patent hitherto com- 
petent to those courts. 

50.—(1) Proceedings in Scotland for revocation of a patent 
shall be in the form of an action of reduction at the instance 
of her Majesty’s Advocate, or at the instance of a party having 
interest with concurrence of her Majesty’s Advocate, which 
concurrence may be given on just cause shown only. (2) Service 
of all writs and summonses in that action shall be made accord- 
ing to the forms and practice existing at the commencement of 
this Act. 

51. Where a person is under this Act liable to a penalty in 
respect of the unauthorised use of a name, word, stamp, mark, or 
device, the same may be recovered by action, or other proceeding, 
or information, in the Court of Session in Scotland. 


IRELAND. 
52, All parties shall, notwithstanding anything in this Act, 
have in Ireland their remedies under or in respect of a patent as 
if the same had been granted to extend to Ireland only. 


TRANSITORY PROVISIONS. 

53.—(1) The provisions of this Act relating to proceedings after 
application and to sealing shall have effect in respect only of 
applications made after the commencement of this Act. 
(2) Every patent granted before the commencement of this Act, 
or on an application then rage x shall have such duration only 
as it would have had if this Act had not been passed ; but, as 
regards the third and the seventh year of its term, it shall, not- 
withstanding anything in such patent contained, be subject to the 
stamp duties prescribed by this Act, and to no others; and the 
provisions of this Act respecting a certificate of renewal, and 
respecting accident, mistake, or inadvertence in relation thereto, 
shall also extend to every such patent. (3) Every patent granted 
before the commencement of this Act, or on an application then 
pending, shall remain unaffected by the provisions of this Act 
relating to the Crown and to liability of a patent to revocation on 
the ground of failure of the patentee to use or put in practice the 
invention or to grant licences as in this Act mentioned. 
(4) In all other respects this Act shall extend to all patents 
granted before the commencement of this Act, or on appli- 
cations then pending, in substitution for such enactments 
as would have applied thereto if this Act had not been passed. 
(5) Save as in this section provided, all enactments in force at 
the commencement of this Act, and all rules made and all prac- 
tice established thereunder, shall, notwithstanding the repeal of 
enactments or any other thing in this Act contained, continue to 


operate as if this Act had not been passed, in respect of all 
patents granted before the commencement of this Act, and of all 
applications then pending, and of all patents.thereon granted. 
(6) All instruments relating to patents granted before the com- 
mencement of this Act saeteal to be filed in the Great Seal 
Patent-office shall be deemed to be so filed if filed, before or 
after the commencement of this Act, in the office of the Com- 
missioners. 

54.—The repeal of enactments or any other thing in this Act 
contained shall not—(a.) Affect the past operation of any of 
those enactments, or any patent granted, or application pending, 
or appointment made, or compensation granted, or order or 
direction made or given, or right, title, interest, obligation, or 
liability accrued, conferred, or authorised, or the validity or 
invalidity of anything done or suffered, under or by any of those 
enactments before or at the commencement of this Act; or (b.) 
Interfere with the institution or prosecution of any action or 
proceeding, civil or criminal, in respect thereof; or (c.) Take 
away or abridge any protection or benefit in relation to any such 
action or proceeding. 

55.—For all the ees of this Act and of any Act in force 
at the passing of this Act, and for the purposes of the vesting 
and holding of property, and for all other purposes, the Com- 
missioners shall be deemed to be the same ry as the Commis- 
sioners of Patents for Inventions existing at the passing of this 
Act. 

56.—The registers of proprietors and of patents kept under 
any enactment repealed by this Act shall respectively be deemed 
_ of the same books as the register of proprietors and record- 
ook of patents kept under this Act. 


SAvINGs, 


57.—Notwithstanding anything in this Act, the Lord Chan- 
cellor shall have and may exercise such powers, authorities, and 
discretion in respect of a warrant for the sealing of a patent, and 
of the patent, as at the commencement of this Act he has and 
might exercise in respect of a warrant for the issuing under the 
Great Seal of a patent, and in respect of the issuing of a patent 
on that warrant. 

58.—Notwithstanding anything in this Act, it shall be lawful 
for her Majesty the Queen, her heirs or* successors, by warrant 
under the Royal Sign Manual—To direct any specitication to be 
cancelled before the sealing of the patent, and thereupon the 
provisional protection shall cease: To direct the Commissioners 
to withhold their warrant for the sealing of a patent: To direct 
that a patent for the issuing whereof a warrant has been sealed 
shall not issue: To direct the insertion in any patent of any re- 
strictions, conditions, or provisoes in addition to or in substitu- 
tion for any restrictions, conditions, or provisoes that would 
otherwise be inserted therein. 

59.—Nothing in this Act shall take away, abridge, or pre- 
judicially affect the prerogative of the Crown in relation to the 
granting of any letters patent, or to the withholding of a grant 
thereof. 

THE SECOND SCHEDULE. 
Stamp Duties. 
I1.—PaYABLE BY APPLICANT AND PATENTEE. 
(a.) Up to sealing. 

£s. d. 


8. d. 
Onapplication .. .. «1 «1 «os «of « 210 0 
On patent... .. 2. «2 «se ce of of o 100 0 





1210 0 


(b.) Further before end of three years after patent. 
On certificateof renewal .. .. .. «2 oe of « 500 0 
On order for enlargement of time for taking certificate 
of renewal a €e ce 6a sé so ca pe ge ee. O 8 @ 


(c.) Further before end of seven years after patent. 





On certificate of renewal .. .. .. oe «- +. «2 100 0 0 
On order for enlargement of time for taking certificate 
of remowal. 4. cs ce ce ce ce te es ce oe 1 OO 
(d.) Further before end of twelve years after patent. 
On certificate of renewal .. .. «2 « +. «. +» 100 0 0 
On order for enlargement of time for taking certificate 
OE SD seca 08. be lee «0 “ee on 46 10 0 0 





(¢.) Further on amendment. 
On certificate of request for leave to amend: 





Before patemt .. 2. 1s cc ce 2c ce ce 5 0 0 

By way of supplement after patent .. .. .. .. 10 0 0 

In any other case after patent .. .. 2. «2 « 520 0 
Il.—PayaBLe BY OPPONENT. 

On certificate of record of notice of opposition .. .. 2 0 0 
On caveat against leave toamend .. .. .. «. 200 
III.—GENERAL. 

On certificate of entry of assignment or licence .. .. 0 5 0 
On certificate of search or inspection .. .. .. « 01 0 

On office copy of a document, for every seventy-two 
WORGB.. cc cc te ae ce ce ce ce te te fe 0 2 








PRIVATE BILLS IN PARLIAMENT. 

Tue following is a list of the Private Bills which, at the 
date of our last impression, had been postponed. Some have 
been examined and again postponed. The letters S.0.C. and 
N.C. indicate respectively ‘‘Standing orders complied with” 
and ‘‘Standing orders not complied with.” The dates given 
are those appointed for the examination of the Bills referred to. 














No Name of Petition. Parliamentary Agent. | Remarks. 
—__|——_———_— ——~- - | 
25 Clare Slob Land Reclamation | 
Extension... .. .. .. -- John Sandes.. .. .. ../8.0.C. 
27 Cambridge Tramways (No. 2)../Sherwood and Co. .. ../N.C. 


29 Metropolitan and District . 
Tramways ' .. (Sherwood and Co. «./NO appear- 
ance. 

35 Manchester Corporation sedeidiniaicn and Co. 


.. 8.0.C,. 
40 South Essex and Dengie Flats} jo 
Reclamation .. .. .. ..\JohnSandes.. .. .. ..iN.C. 
66 Yarmouth and North Norfolk! | 
(Light) Railway .. .. ../H.E. Brown... N.C. 
67 London Street Tramways 


J.C. Rees .. .. «. ..)March 13. 
70 London Tramways .. .. ..j/J. C. Rees a .. March 13. 
92 Southwark and Deptford Tram- 
Ww ss es es es ee «|Wyatt, Hoskins, & Hooker March I3. 
112 Ballymena, Cushendall, and | 
Redbay Railway .. ..  ..|Sherwood and Co. 
118 Birkenhead Tramways ..  ..|Sherwood and Co. 
150 Midland Counties and Shanno 
Junction Railway... ..  ..|John Sandes.. 
201 East Layton Estate Private 
Branch Railway Communi- } 
cation with Forcett Railway | 
(Branch) .... .. ..  ../Durnford and Co, .. No appear- 
207 Ramsgate and Margate Tram- ance. 
| ways... .. .. -. «. ../P. Burdett Cunningham .. Feb. 28. 
246\Brentford, Isleworth, and | 
| Twickenham Railways <c [ike a UN as a! “tae C. 
252 Sligo Borough Water ., ..)/P. Burrowes Sharkey -. Feb. 28 


.. March 4. 
-. 8.0.C, 


.. March 13. 


'A 











Of those Bills which have been postponed, the fact of com- 
liance or otherwise with standing orders will be given in 
cies impressions. 








Mr. Grorce WItson, managing director of the Cyclops Steel 
and Ironworks, Sheffield, was on Wednesday unanimously elected 





chairman of the company, in the room of the late Mr. Cammell, 
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type of their new ship without being bound by the past. 
For guns of such size the principle no longer holds of 
making them conform to a general system of artillery ; 
they can only be made of a type expressly adapted to 
the ship which is to carry them, and those qualities 
which may be quite satisfactory for one kind of ship may 
be totally unsuited to another. For the same reasons that 
the steam engines of large ships of war are not of uniform 
type but belong to the ship for which they were designed, 
both as to form and arrangement, so monster guns ought to 
be an integral part of their ship, and may consequently be of 
types differing according to the different conditions of struc- 
ture of the ship itself. Notwithstanding the liberty of choice 
caused by such considerations, England gave to the question a 
solution identical with ours; and evidently the cause is not to 
be sought in a traditional predilection for one system rather 
than another, but really in the only and rational cause that 
could be, viz., that, in view of the main object of reducing 
the armour surface, it was the solution best adapted to this 


object. - 

Notwithstanding that up till now with the mechanical 
“ loading actually known for the two systems, there was 
itive disadvantage in breech-loading for heavy turret guns, 
yet, undoubtedly, all mechanical arrangements are liable to 
sudden changes, partly from actual progress and partly from 
a change of conditions through which the preference accorded 
one day may cease the next. This seemsactually about to be 
the case in respect of muzzle and breech-loading for heavy 

guns in turrets. 

The rare occasions which have offered of arranging breech- 
loading guns of moderate size in turrets, and the more press- 
ing consideration of developing largely the power of the guns 
in order to make headagainst the rapid increase of armour, have 
led to few studying how to do better with breech-loaders in 
turrets than has been done, and explains the almost complete 
want of mechanism adapted for the purpose. But now that 
the construction of monster guns is an accomplished fact, now 
that the increase of the thickness of armour to resist such 
monsters imposes the necessity of examining all the sources 
from which some economy of weight may be derived, atten- 
tion reverts to all parts of the subject insufficiently analysed, 
and a system applicable to breech-loading becomes the subject 
of study to those interested. 

I am convinced of the necessity of such researches to which 
solutions are now possible, that could not be looked for while 
the complete protection of the gun was considered a sine qua 
non. Lam persuaded that whenever success is attained we 
shall benefit more by the valuable discovery of slow burning 

wders fired with a definite gravimetric density—conditions 

ess easily attained with muzzle-loaders. I desire, therefore, 
myself also to assist in the solution of this question, and I 
submit to the consideration of the reader a project for mount- 
ing heavy breech-loading guns, in the hope that if it does not 
attain the desideratum, it may at least ease the way for others 
to a better solution. 

The system I have contrived may be described in general 
terms to consist in loading the gun in a vertical position, the 
apparatus for working a sponge and rammer being dispensed 
with, and the latter being replaced by a hoist which raises 
the charge direct from the magazine. The idea is so simple 
that this concise statement, and an examination of the annexed 
drawings, render any further description almost unnecessary; 
but as the drawings are on too small a scale to show several 
essential details, [ will endeavour to describe as briefly as 
possible the action of the mechanism referring to the letters 
on the plates. 

The carriage consists of two solid armour plates forming the 
cheeks, and bound together by a transverse armour plate at 
thefront. The cheeks rest on two strong box beams, which 
contain the hydraulic recoil presses, the piston rods of which 
are attached to the lower part of the cheeks of the carriage. 
The gun mounted on this carriage has no preponderance, and 
can revolve on its trunnions so far as to assume the vertical 

sition, there being no obstruction to this movement 

tween the cheeks of the carriage. The elevating appa- 
ratus, which has a movement sufficiently extended to turn the 
gun to a vertical position, consists either of worm-wheel gear 
on both sides, or of levers carrying toothed sectors, and 
worked by hydraulic presses, if hydraulic power is preferred. 
The gun has nothing at the rear but the simple breech screw 
of the French system, without any mechanism attached to 
bind it to the breech itself, from which it is detached every 
time the gun is Joaded, descending into the magazine to take 
its part in the lifting of the charge. Underneath the turret is 
fixed to the ship a tube communicating direct with the maga- 
zine. This tube has an internal diameter slightly exceeding 
that of the breech screw, and is provided at the top with two 
strong pulleys, over which pass two steel wire ropes. The 
ropes are attached at one end to a short cylindrical piston, 
and at the other to a steam or hand winch. The apparatus 
thus performs the office of shot lift and rammer. The tube 
has a door in it, giving access to the magazine for putting in 
the charge to be sent up. For convenience and simplicity, 
the charge is kept in the magazine ready suspended to the 
shot. 

The loading takes place as follows :—The round having been 
fired, after the gun is run out automatically it is placed verti- 
cally, so that its axis is in line with the axis of the lift tube. 
The lift piston A, Fig. 1, being thenat the top of the lift, is almost 
in contact with the rear face of the breech screw. By means of 
the movable lever B a quarter-turn is then given to the breech 
screw, which descends and rests on the top of the lift piston 
A. The lever B being taken away, and the winch set in 
motion, the lift then descends, bearing the screw to the bottom, 
where its upper surface is level with the magazine floor. If 
it is necessary to s e, this operation is performed during 
the descent cf the li t by means of brushes, by which the bore 
can be cleaned as well as by more complicated arrangements. 
In the meantime, in the magazine the charge and projectile 
are transported by means of runners to the tube, and placed 
there vertically upon the breech screw. The door of the tube 
being shut, the lift is set in motion again until the charge and 
the breech screw below it reach their places in the gun. The 
lever B is then again employed to give the screw a quarter- 
turn, by which means it is fixed, and the gun is closed and 
ready to be put into firing position. 

To prevent the cartridge being compressed by the i 
of the projectile resting on it, it is traversed longitudinally 
by a central bar of iron terminating in cross bars placed 
radially. If it be preferred not to load both simultaneously, 
theprojectile may be lifted alone into the gun and kept in its 
place by a little screw bolt fixed like a vent bush, and so as 
to make it project into the bore or not, as required, by means 
of a handle outside. In the event of derangement by shot 
striking, or any other mischance, a method of loading no less 
convenient than the first may be substituted. This method, 
shown in Fig. 2, consists in suspending in the magazine, and 





introducing into the gun, the shot, charge, and screw, all 
bound together. The suspension would be by a wire rope 
passing over a pulley of the crane D, situated on the carriage, 
and falling within the gun until it can be attached to the shot 
tongs in the magazine. The other extremity would be made 
fast to the winch. The charge being brought into place is 
made fast as before by a turn of the lever B; the cord is 
slackened to cause the shot tongs to let go, the rope with- 
drawn, and the gun is ready for putting into firing position. 

The following are the advantages of the above described 
system :—(1) Economy of armour surface, because the gun 
being placed vertically not only for loading, but also to pass 
from one broadside to the other, the turrets may be placed 
almost touching one another, and therefore the armoured 
enclosure may be reduced to smaller dimensions than those 
required for muzzle-loaders upon the existing system, where 
much space is wanted to allow the projecting chases of the 
guns to pass as well as for the loading gear. (2) Abolition of 
the rammer and apparatus belonging to it, with a corresponding 
diminution of risk of disablement in action and economy of 
weight. (3) Abolition of all projections on the breech of the 
gun, the apparatus for working the breech screws being dis- 

nsed with; consequently less risk of derangement from 

ing struck by fragments. (4) The charge hoist, which acts 
also as rammer, has no complication of mechanism, and is 
generally of a character suited to sailors. It is less suscep- 
tible of derangement, and when damaged can be readily re- 
paired with the means on board. (5) the inconvenience 
complained of with existing breech-loaders in turrets, 
viz.:—That the smoke fills the turret when the breech 
is opened, is avoided, because when the gun is vertical 
the smoke rises rapidly in accordance with natural laws. 
(6) Greater facility for arranging isolated guns by dis- 
tributing them over the length of the ship, because as they 
may be set upright for loading and for revolving, the turrets 
may be poe where obstacles belonging to the other ‘‘ organs” 
of the ship would stand in the way of every other system. 
And this will become a very striking advantage when the 
importance is recognised of distributing the guns over a more 
extended front and avoiding pairing them, as well to diminish 
the risk of their being struck as to remove the danger of having 
the whole armament paralysed by a shell entering the battery. 
Such risks are doubtless increased by the development of the 
principle already partly forced on us of renouncing complete 
protection for the guns, and it is evident the stern necessity 
of limiting the extent of armour can only be compensated by 
the multiplication of independent and isolated guns. (7) The 
system of isolated guns loaded vertically might lead to very 
important economy of weight through the extreme reduction 
of the armour, which might be effected if a bolder step in the 
reform of the gun carriages were taken and the guns mounted 
on automatic carriages, such as those I have devised for the 
7'5 centimetre and 12 centimetre guns, but with a less sharp 
inclination of the supporting arms, which might be placed 
nearly vertical, with the recoil presses behind, almost in the 
line of recoil, and the recoil limited to about 1 metre. 

In spite of the evident advantages of breech-loading on the 
system described for guns in turrets, it cannot be affirmed in 
the abstract that loading at the breech is more convenient 
than loading at the muzzle. This could never be laid down 
for the navy as a general rule, and the decision of the artil- 
lerist alone does not suffice. The concurrence of the naval 
engineer is indispensable to a definite conclusion, because, as 
we have before said, the fitness of the one or the other system 
depends entirely upon the very numerous requirements of a 
modern ship of war; requirements which, with the alternate 
progress of inventions, will always be opposed to one another, 
so that a solution can never be reached except by way of com- 
promise. For the types of ships of the moment the turn of 
things is favourable to breech-loading, assuming the adoption 
of a system similar to that which I have put forward ; but if 
the principle initiated in the Italia, of to a great extent 
abandoning armour, were to receive still wider application ; if, 
as some believe, more entire dependence may be placed upon 
unprotected guns with protected loading gear; or if the 
unquestioned ability of our naval architects were to be directed 
to taking advantage of the value of coal as a means of defence, 
then ships of war might again undergo transformations of a 
nature to command a preference for muzzle-loading artillery. 
It is outside my subject to discuss here what might be the 
nature of such transformations. To have faintly indicated 
them only is enough to strengthen the assertion that among 
the phases which the structure of war a incessantly anc 
at short intervals undergoes, it is impossible to follow a type 
of heavy artillery invariable in general character, but the 
special conditions of the guns and of their arrangement and 
appurtenances can only be determined by the final result of 
the study, as a whole, of each new ship. In this study, 
advantage or disadvantage, considered from the point of view 
of the ship as awhole, is a very different matter to that 
inferred from an isolated comparison of gun and gun. 
The one is a question of differences, so to speak, inap- 
preciable ; the other may mean millions, if, for instance, 
two hundred tons weight more or less can be credited to the 
engines in the hull. When the decision is influenced by con- 
siderations of such importance, what signifies the question of 
a superiority of details much disputed, and at the best leading 
to nothing? I indeed am unable to give so much importance 
to the host of minor considerations commonly discussed as to 
make them outweigh all others. No kind of artillery can ever 
be so exempt from occasional accidents as to command an 
absolute superiority in thatrespect. Breech loading may very 
well escape the inconveniences and risks of muzzle loading, 
but it leads to others of a different nature ; and who can posi- 
tively say if those it escapes are, as a whole, greater or more 
injurious than those to which it advances? The results of 
actual naval combat can alone place us in a position to give an 
authoritative verdict, but it will be difficult beforehand to 
remove from the mind the doubt if the great weapon which 
presents two vital extremities to the enemy is not more liable 
to be rendered useless than that which possesses only one. 

There is nothing more dangerous for one who has to decide 
such arduous questions than to become infatuated with one 
definite system, to let himself be carried away by attractive 
schemes, or to yield too easily to the alarm produced by 
catastrophe. Only a calm, severe, and dispassionate exami- 
nation of the conditions and circumstances, a timely abandon- 
ment of old prejudices, and a due appreciation of new dis- 
coveries, can conduce toa solution which satisfies, as little 
imperfectly as possible, the special requirements of the ship. 
Fig. 3 shows the arrangement for turning the gun over, 
which will be understood without description, and Fig. 4 
is a plan of a barbette turret of the Italia and Lepanto. 








A coAL mine at Wattenschied, in Germany, is now lighted by 
electricity at a cost, it is said, of 2}d, per light per hour, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible {or the opinions of our 
correspondents, 





THE DE BAY PROPELLER. 

Srr,—It is an important maxim that we should be careful “ to 
distinguish between things that differ.” This maxim has, [ 
think, been overlooked in your report. ‘The essential differ. 
ence which vitiates the comparison lies in the great differ. 
ence of pitches. Theoretically the efficiency of any part of the 
surface of a screw is proportionate to the cosine? of the 
angle of the plane with the plane of revolution at that part, 
and approximately to the cosine? of the mean angle of the 
screw, or that atthe centre of pressure, that is, the net power—- 
after deducting friction, cohesion, and something due to the 
retarding effect of cohesion in altering the direction of the 
discharged water— x cosine? of the angle at the centre of pres- 
sure is equal to the effective power applied in the direction of 
the axis. Practically, also, this holds good. Now if the Griffiths 
screw, with which the De Bay’s propeller was compared, had 
been made to have the same pitch, and with sufficient surface, 
more especially near the periphery, to have required only the 
same number of revolutions with the same applied power, the 
result, I venture to say, would have been very different. 
For the diameter of the Griffiths screw is stated to be 7,in., 
and the pitch 21°67in.; and, assuming the centre of pressure of 
the screw to be ina circle of of the diameter, we have the 
tangent of the angle there = 21°67 + ‘7 x 7,;% x 3°1416 = 1°303 
=tan. 52 deg. 30 min., whose cosine = *60876 and cosine? =*37059, 
But, if the pitch had been 13°062in., as of the De Bay propeller, 
the tangent would have been °78722 = tan.- 38 deg. 13 min., 
whose cosine == *78567 and cosine * = 61728. So that the effect 
of the Griffiths screw, at the same pitch as De Bay's, would be 
to the effect at the pitch which it had in the experiment, as 
61728 : 37059, or as 100: 60°036, which is, as nearly as possible, 
what the writer of the report concludes to be the net ratio of 
effect of the De Bay propeller, as compared with the Griffiths 
screw, of the extravagant pitch of 21°67in. 

} THos. GARNE?T. 

Lewisham, February 22nd. 


Srr,—As you have taken some trouble in your article on ‘‘The 
Efficiency of Screw Propellers” to support the accuracy of the 
deductions drawn from the experiments reported in your issue of 
14th February, 1879, and to throw a doubt as to the substantial 
truth of the statements made in my letter of the 15th February, 
I must beg space to reply. 

I accept Bourne’s definition of efficiency quoted in your 

article, viz., ‘‘ nothing more than the resistance of the vessel 
multiplied by the space which it passes through.” The italics are 
mine. I also accept your statement ‘‘that the resistance of a 
ship must be equal to the thrust of the screw,” and with these 
axioms will prove the accuracy of my statement that ‘an ounce 
pure and simple is not a measure of statical moment, and so can- 
not express the efficiency of the propellers.” According to 
Bourne’s definition the efficiency of a propeller is expressed by 
the resistance of vessel, or what we agree is equal thereto, the 
thrust of the screw, multiplied by the space which it passes 
through. Thus a propeller giving a thrust of one ounce is equally 
efficient with a propeller giving a thrust of one hundred ounces, 
providing the former ~-passes through one hundred times more 
space than the latter. Seeing 1 x 100 = 100 x 1, proving that 
the thrust alone is not a measure of efficiency, itis on this ground, 
I say, “the experiments do not prove the De Bay propeller 40 
ver cent. better than Griffiths,” and further that “the work per- 
ormed by the propellers is not measured at all,” the element of 
space being omitted, for 14°86 x 0 = 0 and 164 x 0 = 0, the effi- 
ciency being nil in both cases. 

In your article you say, “‘‘ Y.’ practically refuses to accept 
thrust as a measure of efficiency, ‘an ounce not being able to 
express the efficiency of a propeller.’ What he would substitute 
in its oe he does not state.” This is scarcely correct, for I 
showed that, in the place of thrust in ounces pure and simple, I 
should substitute thrust in ounces multiplied by the space which 
it passes through ; and as in the experiment no provision was 
made to allow the propellers to move, and consequently no means 
taken to observe this space, the pitch of the propellers multiplied 
by the revolutions per minute was the most likely index of the 
probable space; and in my figures I used this assumed space. 

You say, ‘‘We have not held to thrust alone; we have based 
our estimate to a great extent on the powers of propulsion of the 
two screws, and thus converted the static into a dynamic thrust.” 
If you refer to the report, at the bottom of the middle column 
of page 124, it says, ‘‘ The relative efficiency of the two screws 
may be compared in various ways. The simplest and most obvious 
method of showing it is by giving the thrust per foot-pound of 
work done on the screws. The De Bay propeller exerted a 
thrust of 00389 Ib., and the Griffiths a thrust of ‘00295 lb. per 
foot-pound of work done, from which it appears that the 
efficiency of the Griffiths screw being taken as 100, that of its 
rival was 131°8; or taking the De Bay propeller as having an 
efficiency of 100, then that of the Griffiths screw was only 75°8. 
But these calculations are based on the, assumption that the 
friction was the same for both screws. Now, as a matter of fact, 
the net power available for the production of useful effect was in 
the case of the De Bay propeller less than in that of its rival. 
Making a moderate allowance for this, we shall not exaggerate if 
we say the De Bay propeller is at least 40 per cent. better than 
the Griffiths screw.” Here we have what is called the relative 
efficiency of the two screws calculated merely from the thrust 
given, as compared with the power available for turning the pro- 
pellers minus the friction, the essential element of ‘‘ space which 
it — through” entirely ignored. 

ou say, “If ‘Y.’ can prove that by flattening the pitch of 
the Griffiths screw he would have got more thrust, the number 
of revolutions remaining the same, he will contribute something 
very novel and interesting to the science of screw propulsion.” 
I think the following, although by no means novel, will do what 
you ask :—Axiom I. Other things being equal, a large screw will 
take more power to drive it than a small screw. Axiom II. 
Other things being equal, a fine-pitched screw will take less 
power to drive it than a coarse-pitched screw. Therefore, by 
increasing the diameter and decreasing the pitch of the Griffiths 
propeller used in the experiments, we shall have a propeller that. 
will make the same number of revolutions with the same expendi- 
ture of power, and being larger in diameter and less in pitch, it 
would move a larger quantity of water at a slower speed, and 
consequently give more thrust. 

I would take this opportunity of saying I know nothing of the 
De Bay propeller, or of any one connected with it ; my object in 
writing was to call attention to the fact that an essential element 
had been omitted in the calculations comparing it with Griffiths, 
and if it is the intention to obtain a bond fide comparison the 
sooner that omission is recognised the better. Y. 

Blackwall, Feb. 24th. 


Sir,—I do not wish to enter into any controversy with ‘ Y.” 
regarding his letter on the De Bay propeller in your last impres- 
sion, as his theoretical deductions are based upon false premises, 
but I shall be most happy to carry out experiments on the models 
with any shape or form of screw ‘‘ Y.” may think fit to try 

ainst the De Bay propeller. If, then, ‘‘Y.,” or no wel else 
who takes an interest in the efficiency of screw propellers, will 
communicate with me at 9, Victoria-chambers, Westminster, I 





will use my best endeavours to arrange a meeting in order that 
“*Y.” may have an opportunity of seeing for himself the supe- 
riority of the De Bay propeller over any other. 
159, Piccadilly, London, 
February 26th, 


C, Spruyt De Bay. 
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RAILWAY MATTERS. 

Tur Midland Railway Company employ over their vast system 
about thirty thousand servants of all kinds, 

Tue contract for building anew South American railway, from 
Matamoras to the Lagoon Madre, has been secured by a Phila- 
delphia firm of contractors. 

On the Lake Ontario Division of the Rome, Watertown, and 
Ogdensburg Railway, a train recently, says the Mailroad 
Gazette, made forty-seven miles in twenty-two days, the slowest 
time on record ; but then there was a snow-drift int and there 
by the way. 

Tue directors of the Gothard Railway state that by dint of 
economy, they will be enabled to complete the line for at least 
£240,000 less than the amount in the estimates laid before the 
international conference at Lucerne last year. £40,000 of this is 
due to the favourable terms on which, owing to the greatly 
diminished cost of materials and labour, recent contracts have 
been taken. 

Tne Madrid and Ciudad Railway, which was authorised by a 
Royal decree of October 5th, 1877, is expected to be opened for 
traftic next month. The line, which is 106} miles in length, has 
been carried out by M. Dauderny, a Belgian contractor. Most 
of the rails were furnished by the John Cockerell Company, and 
the rolling stock by the Dyle Workshops Company. 

Pusiio works in Algeria are being very actively carried on. 
There are 700 kilometres of railways in working order, 650 kilometres 
are in course of construction, and 1150 kilometres are being 
planned or projected, ‘The annual trade of Algeria with Europe 
amounts to 380,000,000f. Agriculture and industry are progress- 
ing. Within the six years of General Chanzy’s rule, 176 new 
villages have been founded, and the European population has 
increased by 50,000, Railway work is thus not likely to decrease, 

A snort time since a locomotive boiler exploded on the Phila- 
delphia and Reading Railroad, and the railway company called 
in two engineers to report on the cause. The report has been re- 
ceived, and contains the following conclusion :—‘‘ We are therefore 
of the opinion that the explosion of the boiler of the locomotive 
Gem was produced by the projection of foam upon the heated 
crown-bars of the furnace, caused by suddenly and widely opening 
the safety-valve, at a time when the water had been permitted to 
get so low as to overheat the crown of the furnace.” 

I STATED some time ago, says our Sheffield correspondent, that 
the railway companies were now buying coal at about one-third— 
certainly not more—the price they paid for it five years ago. A 
curious confirmation of the statement has reached me from an 
unexpected quarter. At the present time the Manchester, 
Shethield, and Lincolnshire Company are paying 5s. 10d. per ton 
for hard coal, as compared with 20s. per ton five years ago. As 
the company uses 3500 tons of coai per week for its engines and 
machinery, the saving is at once appreciable, amounting in the 
six months to about £60,000. 

In its annual record of accidents to railroad trains in the United 
States, the Railroad Gazette reports, for 1878, 740 accidents to 
trains, involving 204 deaths, and 756 injuries to person. This 
record, though dismal enough, is favourable when compared with 
the record of previous years, being, in respect to the number of 
accidents, 17 per cent. less than the record of 1877, 25 per cent. 
less than 1876, and 42 per cent. less than 1873. In respect to the 
number of persons killed and injured, the record of 1878 is the 
best published for six years, showing as compared with 1877, 
5 per cent. fewer killed, and 28 per cent. fewer injured. 
An analysis of the causes of the train accidents of the past year 
shows that 220 were caused by collisions, 481 by derailments, and 
39 from other causes. 

CoLoNEL YoLLAND has reported on the accident on the 25th of 
January to a passenger train at the Ludgate Hill station of the 
London, Chatham, and Dover Railway, when the engine of the 
train got off the rails, ran across the north end of the main-line 
platform, knocked down an inspector’s box, and narrowly escaped 
clearing away the high signal-box, and damaged the side walls of 
the staircase leading to the platform from below and over which 
the leading wheels hung, and did considerable damage to the 

vermanent-way. <A left wheel of the engine, probably the left 
es wheel, struck the left tongue of the facing-points at the 
commencement of the through crossing road, and heavily marked 
it, mounted, and ran along the left puint rail and the rail next 
south of it, and then dropped off outside that rail, continued to 
run fora short distance off the rails, and then swerved round 
to the left and passed diagonally across the staircase at the north 
end of themain-line platform. Theaccident, he says, was evidently 
occasioned by those facing-points not being in their proper posi- 
tion, with the left tongue close to the left stock-rail, at the 
moment when the wheel of the engine struck the left point rail. 
The points, however, evidently at once closed to the stock-rail 
immediately after the engine had passed over them, as the carri- 
ages at the after part of the train did not leave the rails of the 
through crossing road. ‘The company is preparing a new signal- 
box to supersede the present one at the north end of the station, 
and when that is brought into use all the facing-points at the 
station will be provided with facing-point locks and locking-bars. 
It will be remembered by many that this engine lay across 
the lines Nos, 2 and 3 for a whole day and No. 4 for the greater 
part of aday. Wonder why the point was open for the engine 
and closed for the carriages. 

THE Board of Trade report is published on the running away of a 
mineral train onthe Rhymney Railway, and its subsequent collision 
with another mineral train at the south side of Cardiff station, 
which occurred on the 22nd of January. The Rhymney railway is a 
line with severe inclines. It extends from Dowlais and Rhymney 
to Cardiff. Between these places it is a passenger line as well as 
a mineral line, but from Cardiff station to the Docks the line is 
used for mineral purposes only. The train ran away after it 

yassed the signal-cabin at the south end of Caerphilly tunnel. 
The distance from this signal-cabin to Cardiff station is about 
four miles, The railway falls 1 in 130 from the north to the 
south end of the tunnel ; it falls 1 in 80 from the south end of the 
tunnel to within half a mile of Cardiff station; and from thence 
the line is level. Col. F. H. Rich states that the accident appears 
to have been caused by the engine-driver of the mineral train 
from Aber, proceeding from Caerphilly tunnel to Cardiff without 
having a sufficient number of brakes on the wagons. He ought 
to have known this by his being obliged to keep his engine-brake 
on, while passing through the tunnel, and he should have stopped 
the train at the south end of the tunnel and required the guard 
and brakesman to apply a sufficient number of brakes. ‘There 
can be no doubt that a sufficient amount of brake-power was not 
applied to the train on entering the Caerphilly tunnel—1 in 130— 
and that much more should have been applied on emerging from 
the tunnel. The position of the guard at the time of the accident 
does not seem at all certain, but he neglected to apply the brakes 
as he should have done. In this there is nothing st for 
he seems to have been employed for very long hours, viz., from 
3.30 a.m. to 11.30 p.m. on the day of the accident, and from 
3.30 a.m. to 8.20 p.m. on the day previous, and was probably 
unfit to do his duty properly. ‘‘ The railway ar oye say that 
the accidents take place more frequently with the light trains 
than they do with the heavy trains; and in the present case the 
same men had brought a train of fifty-five loaded wagons safely 
down the same incline in the morning, whereas they allowed 
thirty-nine wagons to run away with the engine in the evening, 
when the rails were in an equally good state, and there is no doubt 
that these accidents frequently occur from the men taking liberties 
with the light trains that they take charge of, believing that they 
can control them, but finding when it is too late that they are 
mistaken.” The lesson seems to be that sufficient brake power 
ought always to be applied before starting down the 1 in 80 
gradient, 





NOTES AND MEMORANDA. 

Paper has been used in the construction of the hemispherica 
dome-shaped roof over an astronomical observatory in ‘Troy, U.S. 
A framework of light well-seasoned pine is employed, and the 
paper covering is similar to that used in America in the construc- 
tion of paper boats, ‘lhe whole structure weighs but 4000 lb., 
though it is 29ft. in outside diameter, and is easily pushed round 
by hand. 

Tue following method of steeling copper plates has recently 
been described by R. Béttger :—100 parts of ammonio-ferrous 
sulphate and 50 parts of ammonium chloride are dissolved in 
500 parts of pure water, a few drops of sulphuric acid are added, 
the liquid is maintained at 60 deg. to 80 deg., and the copper 
plate is immersed in this liquid, and is made the cathode of a 
system of two or three Bunsen’s cells, the anode consisting of 
an iron plate equal in size to the copper. In afew minutes the 
copper plate becomes covered with a hard steel-like deposit of 
iron, 

As an agent for rapidly extinguishing fires in chimneys, a 
French chemist recommends the burning of a few pounds of 
carbon de-sulphide on the hearth. ‘The combustion po this sub- 
stance produces large volumes of carbonic and sulphurous-acid 
gases, both of which are effectual extinguishers of flame. The 
compound is said to have been experimentally tried by the Paris 
firemen and with good results, since it is stated that within the 
space of three months they succeeded by its use in extinguishing 
251 fires out of 319, and that without deranging or damaging 
apartments in any way. 

‘*DICKINSONITE ” is the name given to a hydrous phosphate of 
manganous and ferrous oxides and lime, found during the past 
sone with other new phosphates in a vein of albitic granite, near 

Redding, in Fairfield County, Conn., famous for its yield of 
manganese phosphates. Its crystallisation monoclinic, tabular 
habitus; its cleavage, basal, perfect, colour olive to grass 
green. In lustre it is vitreous and pearly, on the plane of cleavage 
it is transparent to translucent; H. 3°5 to 4; sp. gr., 3°358 
fusible in Bunsen burner, colouring the flame green. Its occurrence 
is as above, in connection with a number of other new phosphates 
and associated with albite, quartz, microline, a damourite-like 
substance, apatite, garnet, tourmaline, and staurolite. ‘The new 
phosphates filled nest-like cavities in the albite. 

Ar arecent meeting of the French Physical Society, M. Benoit 
showed a thermo-regulator of his invention, based on the increase 
of maximum tension of a saturated vapour with the temperature. 
A small vessel, containing methylic ether, is placed in the stove 
whose temperature is to be kept constant; it communicates with 
a mercury manometer, the movements of which, again, serve to 
regulate the flow of the coal-gas which heats the stove. M. 
Benoit has thus been able, says Nature, to maintain a tempera- 
ture of 85 deg. C., constant to within one-tenth of a degree. The 
apparatus owes this rare precision to the smallness of its mass 
and the rapidity with which the tension of the vapour increases 
with the temperature. The author showed that after having 
regulated it for the surrounding temperature, one had merely to 
blow rapidly on the small vessel of liquid in order to produce the 
extinction of the gas-burners governed by the apparatus. 

A New telephone hasbeen recently exhibited before the Academie 
des Sciences, said to give remarkably good effects. It is the 
invention of Mr. Gower, an American. He uses a very strong 
magnet bent into a semicircle, with its ends or poles projecting 
inwards and having each a small, oblong piece of iron, on which 
is mounted a coil of wire. These parts are enclosed in a shallow 
cylindrical brass case, the cover of which carries the vibrating 
membrane—rather thicker than usual—separated from it by an 
excessively thin chamber, and attached by means of a brass ring 
and screws—which latter do no touch the membrane at any point. 
The old form of telephonic mouthpiece is abandoned, and a 
flexible acoustic tube, with mouthpiece, is attached to the middle 
of the cover. Thus one mays ae sitting at a table while the 
telephone is attached to the wall. A most novel feature also is 
the use of a telephone call, consisting of a small tube, bent at a 
right angle, and containing a vibrating reed ; this tube is fixed on 
one side of the membrane. On blowing into the acoustic tube 
this reed is vibrated, and, consequently, also the membrane, 
which then moves in excursions large enough to be felt with the 
finger. A correspondingly strong sound is produced in the 
receiving telephone through vibration ‘of its membrane, which 
sound may be perceived in a hall of any size, and even when 
other sounds are present. The tube with the reed in it does not 
injure, but rather improves the distinctness of transmitted 
speech. Simple phrases spoken with a loud voice into the 
transmitter are heard as far as 16ft. or 20ft. from the receiver. 

ATTENTION has recently been called to a new risk of chronic 
poisoning by lead. What we cail ‘‘tin” vessels—that is, sheet 
iron coated with tin—are safe if the tin plate is honestly made ; 
but unfortunately this is not always to be counted upon. Lead 
is cheaper than tin, and an alloy of the two metals may be used 
in place of the dearer one, with profit to the manufacturer, 
though with serious detriment to the user. The alloy is, says 
the Boston Journal of Chemistry, readily acted upon by acids, 
and salts of lead are thus introduced into food. The Michigan 
State Board of Health has lately been investigating a number of 
cases of paralysis agitans, which could be traced to this kind of 
lead-poisoning. Other cases were brought to light in which 
children had died of meningitis, fits, and paralytic affections, 
caused by milk kept in such vessels, the acid in the fluid having 
dissolved the lead. Malic, citric, and other fruit acids are of 
course quicker and more energetic in their action upon the per- 
nicious alloy. Analysis of a large number of specimens of tin- 
plate used in culinary articles showed the presence of an alloy 
with lead in almost every instance, and often in large quantities. 
It is safe to assert that a large proportion of the tinned wares in 
the market are unfit for use on this account. The presence of 
lead in the coating admits of a simple and easy test. Put a drop 
of strong nitric acid on the suspected “tin,” and rub it over a 
— as large asa shilling. Warm it very gently till itis dry, and 
then let fall two drops of a solution of iodide of potassium on the 
spot. If lead is present, it will be shown by a bright yellow 
colour, due to the formation of iodide of lead. 

D1amonD digging is, it seems, rather costly work. The average 
digger owns a quarter of a claim, and works his own ground. He 
can take his choice, according to locality, of paying from £200 
to £2000 for his quarter claim—that is, 7}ft. by 31ft. It pays 
best to buy high-priced ground. His outfit of digging tools, 
washing machine, &c., will cost, say, £200. His gang of twenty 
Kaftirs will cost him 5 dols. each per week, or £20. One overseer 
besides himself, 25 dols. per week. Meat and tobacco for Kaffirs, 
5 dols. per week extra. Then expenses of carting and taxes will 
make his total outlay at the least £40 per week, or over £2000 a 
year, exclusive of his own expenses of living. If one cannot 
spend £160 a month, it is of no use to go to Kimberley to dig 
for diamonds. ‘To offset this expense is, of course, good luck 
in ‘‘finding,” and from the very beginning of operations the 
digger not only clears expenses, but makes a handsome profit. 
There is no doubt that diamond digging pays two-thirds of those 
who engage in it well. The fortunes made, as a rule, are small 
and numerous. Rarely has any one cleared £10,000 from any one 
claim. Success seems to be very evenly distributed, and chiefly 
attainable by those who can begin with, say, from £600 to 
£1000. The amount of money paid for Kaffir labour alone is 
enormous. For instance, there are a thousand wheels ; allowing 
five Kaffirs to each, we have 5000 labourers daily at the mine. 
These, at £1 each per week, are paid £5000, or £20,000 per month, 
or £240,000 per year, and this for 5000 Kaffirs only. ‘The assess- 
ment of the Kimberley mine for the year 1877, simply for the 
purpose of distribution of rates or taxes, was £1,030,300, or about 
£1,400,000, if we add a third to bring the first amount up to sell- 
ing prices, 





MISCELLANEA, 

Near Heide, in Holstein, a flowing well of petroleum has been 
struck the product of which is said to be in every way equal to 
that from America. 

Tue mechanics at the Great Western Railway Engine Works 
in Wolverhampton have, in consequence of a falling off in work, 
been placed upon shorter time than recently, to the extentof 
54 hours a week. 

THE construction of a line to the Central Pyrenees at Confrane 
is proposed. ‘This, if carried out, would sensibly abridge the 
railway journey fiom Madrid to the frontiers of France. The 
saving would be about eighty-eight miles. 

A PUBLIC meeting will be held at St. Olave’s Grammar Schools, 
on Friday evening, February 28th, 1879, at 8 p.m., when Prof, 
J. E. Thorold Rogers, M.A., will distribute the prizes awarded 
by the Science and Art Department to the students of the South- 
wark, Greenwich, Stepney, Nine Elms, and Woolwich Science 
Classes. There will, it is stated, be an exhibition of students’ 
drawings. 

‘THE reading-room of the British Museum was experimentally 
lighted on Wednesday night with the electric light of the Société 
Générale d’Electricité, preliminary trials having been made two 
previous evenings. Eight of the Jablochkoff candles, placed on 
alternate tables, were used. The experiment was successful as 
far as light is concerned. With the eight lights only it was pos- 
sible to read the foot-notes of books in any part of the room, and 
the manuscript titles in the catalogues of printed books, maps, 
and music placed at the central desks. The experiments were 
satisfactory, except, perhaps, in the matter of the usual high cost 
of the Jablochkoff light. 


Tr is stated that a native of Marseilles has purchased the right 
of extracting chloride of potassium from the Dead Sea, which he 
expects to be able to offer in London at 72s. a ton, whereas the 
present price of that article is 104s. The greater part of this salt 
in commerce is at present obtained from Austria and Hungary. 
It is also yielded as a by-product in the manufacture of iodine 
from kelp, and in the beet sugar manufacture. It is used as 
manure, also to a considerable extent in the manufacture of 
nitrate, sulphate, and chlorate of potash. Any such important - 
reduction as that indicated would no doubt vastly increase the 
use of the salt in these manufactures, and would lower the cost 
of all of them. 


Comp.aints having been made that the removal of a fire station 
from the city left certain parts insutticiently protected, a movable 
fire station is to be placed in position so as to afford immediate 
aid when required in the neighbourhood of Fleet-street. The 
shape chosen for the movable station is that of an omnibus, the 
uniform red peculiar to the brigade engines being observed, and a 
coloured lamp at the top will indicate its presence. Four men 
will be placed ‘‘on duty,” sleeping accommodation will be pro- 
vided, and the interior will be furnished with every appliance 
requisite to combat with a fire at the commencement. The 
amount of canvas hose at command will enable three or four jets 
to be at once applied, and so reduce the chance of the calamity 
spreading before the engines are attracted thither. 


A REPORT by Mr. J. N. Douglas, C.E., engineer to the Trinity 
House, respecting the progress of the new Eddystone Light- 
house, states that since the works were commenced last July, the 
weather had permitted only 135 hours to be worked on the rock, 
although every opportunity had been taken advantage of. Had 
the work to be executed at a point as high as Smeaton commenced, 
that number of hours would have been greatly increased. Back- 
dams had been built to allow of the utmost time being spent by 
the men in the foundations. When the sea receded from the 
dams the water was pumped out by steain power from a floating 
engine lying 120ft. from the rock, and the men were then able to 
work inside the dams until the water again overflowed. Should 
the work continue during the present year as during the past six 
months, the base of the tower would S above high-water tides 
by January next. 

Tue lower greensand at Caterham has just been reached at the 
depth of 851ft. from the surface, and an abundant supply of pure 
water is now flowing from it, and will shortly be used in the 
district supplied by the Caterham Spring Water Company. The 
boring operations were commenced on the 29th of July last with 
a boring of 18in. diameter, and the lower greensand has just been 
reached, with a diameter of 15in., solid cores of the strata passed 
through having been obtained. Other borings are being put 
down by the New River Company, at Turnford and Ware, to 
prove the lower greensand at those places, while the Lambeth 
Water Company is putting down a bore-hole at Ditton to test 
the depth of the chalk basin at that place. The boring at Cater- 
ham has been carried out by the Diamond Rock Boring Com- 

yany, who successfully proved the lower greensand at Meux’s 

rewery, Tottenham-court-road, in 1877. 

Ar the meeting of the Manchester Geological Society, held on 
Tuesday, Mr. Joseph Dukinson, her Majesty’s chief inspector 
of mines, inthe chair, a paper on “The Advantages of Com- 
pressed Air at High Pressure (8000 Ib. and upwards per square 
inch), as Compared with ‘Blasting by means of Gunpowder or 
other Explosives,” was read by Mr. Ww. E. Garforth, of Dukin- 
field, in which he described 2 machine which had been invented 
for bursting down coal by means of compressed air. By this 
machine air had been compressed to 14,200 1b. per square inch, 
and was capable of giving 20,0001b. pressure, and it might be 
fixed on the surface or in the shaft ; but to apply the power thus 
obtained it was proposed to construct small portable receivers, 
which, when filled with compressed air, could be sent into the 
various workings, and connected by means of pipes with car- 
tridges stemmed into the coal, much in the same way as gun- 
powder cartridges, but which would be exploded by means of the 
compressed air. Experiments had been made on the previous 
day, which were witnessed by several of the members, who stated 
that so far as bringing down the coal was concerned, they were 
very successful, buc in the discussion which followed the paper 
doubts were expressed, both on practical and economical grounds, 
with regard to the application of compressed air as proposed, 
gunpowder, as now used, being not only much more portable, 
but a great deal less costly. 

THE American slate trade grows considerably. During 1878 
71,954 squares of roofing slate were shipped from Slatington and 
Walnutport, 6142 from ‘Treichler’s Station, and 3835 from Steins- 
ville, making a total of 100,000 squares from these quarries alone, 
In 1877 102,700 squares were shipped, and in 1876 69, 100 squares, 
Twenty-nine thousand cases school slate and 1700 cases mantels 
were shipped during the past year. ‘The slate industry in other 
parts of Lehigh is steadily growing in importance and magnitude, 
but it seems to have experienced some of the depression which 
has marked the North Wales slate trade. After being in the 
most depressed state experienced for many years past, this is at 
length presenting some signs of improvement, the management 
of Mr. Assheton Smith’s quarries at Llanberis, which are among 
the largest in the principality, having on Tuesday notitied their 
intention of working the quarries four instead of three days 
weekly. At Lord Penrhyn’s Bethesda quarries the men continue 
working four days weekly, but on Saturday nearly 300 were paid 
off ; and the smaller quarries are still working with the smallest 

ssible staff, many preferring to close in lieu of increasing stock. 
The North Wales Quarrymen’s Union having resolved upon 

iving pecuniary assistance to members of their organisation 

esirous of emigrating to America, New Zealand, and Canada, 
representatives of the emigration departments of these two last- 
named Governments have succeeded in inducing a number of 
skilled quarrymen an labourers to accept the terms of the Union. 
Why do English school slate makers leave it possible for 
American slates to be sold here at an attractive price ? 
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IGN AGENTS FOR THE SALE OF THE 
— ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers 

LEIPSIC.—A. TwietmeveR, Bookseller. 

NEW YORK.—Tse Witmer and Rooers News Company, 
81, Beekman-street. 








TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and beariny « 2d. postage stamp, in order that 
answers received by us may be forwarded to their ‘ination. No 
notice will be taken of communicatwns which do not comply with 
these instructions. : : 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address 0) the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

InVENTOR.—I¥ e can only advise you to advertise for what you want. 

R. G. M.—Jt is not certain that you will ruin your boiler by feeding it with 
vain water, but you will do well to have it exumined frequently for corrosion. 
Tn some cases iron resists the action of soft water remarkably well. 

Pume.—Any one of a dozen jirms will supply you with a force pump to be 
worked by one man which will raise water T5ft., only you must bear in mind 
that the quantity lifted will be very small—not wore than 200 gallons or so 
per hour. Consult our advertisement pages. 

Wire.—Your plan has been proposed before and tried. It does not work well, 
both the pulley and the rope wearing out rapidly. Use a grooved pulley 
lined with leather. For a full description of wire rope driving gear see 
Tue Enorneer for March 27th, and April th and 3rd, 1874. 

Tiparr.—Procure Stanley's treatise on “ Drawing Instruments,” and 
“ Engineering Drawing,” Part I., by W. Binns. The first-named book 
can be obtained from Mr. Stanley, Great Turnstile, Lincolua's-inn-flelds ; the 
second is published by Messrs. Spon, Charing Cross. Used together, they 
ought to be sufficien: for all purposes until the student has advanced far 
enough to begin shading in colours. To learn how to do this the services of 
a master are indispensable, It cannot be learned from books. 

J. B. ann Sons.— We could not sind space for a List of the meetings of all the 
agricultural societies in Great Britain, The three principal meetings are 
those of the Royal Agricultural Society, held in July, the head offices of the 
Society ave in Hanover-square; the Bath and West of England Society, 
whose meeting is held in June, the head office of this Society is in Bath ; and 
the Smithfield Club, 47, Half-Moon-street, W., whose show is held in 
December. There are dozens of other agricultural shows of a local character 
held all over the kingdom. The Secretary of the Agricultural Engineers’ 
Association, 7, Westuinster-chambers, 8. W., will no doubt give you further 
information, 





PORTABLE WHEELBARROWS. 
(To the Editor of The Bngineer.) 
Sir —I shall be obliged by the name of any firm making wheelbarrows, 
the handles and legs of which fold up, so that the barrows stow close for 


shipment. CONTRACTOR, 
Fleetwood, Feb, 26th. 





OLD ENGINES. 
(To the Editor of The Engineer.) 

Sia,— Referring to the query in last week's Enarneer relating to the 
old pumping engines with wooden beam, with an are of a circle at either 
end and a pitch chain working both piston and pump rods, I think the 
only pair of this description in this part which are over eighty years old 
or thereabouts, are at the Beggarlee Colliery of Mesars. Barber, Walker, 
and Co., Eastwood, near Nottingham. These engines have been in con- 
stant use and are working now. They were made by the Coalbrook Dale 
Company, as its name is cut out on the cylinders. Mr. Archbold is the 
engineer at the colliery, and no doubt would give every information. 
Eastwood is near to a railway station on the Great Northern and also 
Midland Railways, and the engines referred to are about 14 mile from the 
former station. R. G. Coxe. 

Chesterfield, Feb. 24th. 





SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Enotneer Volwme, price 2s. 6d. each. 

The following Volumes of Tue Enoineer can be had, price 18s. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tur, ENGINEER cun be made up, comprising 46 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
soap ng ae sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 
rates. 


Remittance a, Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ~~ Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, , Japan, Malta, 
Natal, Netherlands, NewBrunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia 
ery es Spain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India 
vid Brindisi, £2 5s. 0d. 


ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and fas. mega odd lines are 
charged one shilling. The line ——- seven . When an adver- 
tisement measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on Taurspay EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George da Riche; all 
other letters to bc addressed to the Editor of Tuk Enoinesn, 163, Strand. 








MEETINGS NEXT WEEK. 

Tur InstTiITUTION oF Crvit Enoingers.—Tuesday, March 4th, at 8 p.m.: 
Discussion on ‘‘ Heavy Ordnance.” 

Society or Exorneers.—Monday, March 8rd, at 7.80 p.m.: “The New 
Pits and Hauling Machinery for the San Domingos Mines in Portugal,” 
by Mr. Joseph. Bernays, Vice-President :—Situation, commencement and 
development of mines, railway of 3ft. 6in. gauge to port. Ore—iron 
pyrites — raised through three tunnels by locomotives and hauling 
engines ; additional outlet required ; proposals for tunnels and shafts ; 
vertical shafts selected ; size of shafts and trucks, and the hauling 
weight. Description of pits, galleries, heapsteads, cages and catches, 
= engines and gear, drums with clutches, steel wire ropes and 

ers, 


Cuemicat Socrery.—Thursday, March 6th, at 8 p.m.: “ The Quantita- 
tive Blowpipe Assay of Mercury,” by Mr. G. Attwood. “On Gas 
Analysis and Gas A tus,” by Mr. T. W. Thomas, ‘ The Isomeric 
bene al by Mr. Watson Smith. ‘On the Action of Isomorphous 
Salts in Exciting the Crystallisation of Supersaturated Solutions of each 
other,” by Mr. T, M. Thomson. 


Site ae 
DEATHS. 
On the 2ist inst., Francis Scuwencu Gitpert, C.E., aged 41, late of 
Queen Anne’s-gate, Westminster. 
On the 20th inst., at Wandsworth, Mr. Perer Le Neve Foster, M,A., 
Secretary of the Society of Arts, in his 70th year, ars 
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THE PATENTS FOR INVENTIONS BILL, 1879. 

In another a we reproduce, virtually in extenso, the 
Government Bill of this session to consolidate and amend 
the law relating to letters patent for inventions. It will 
be remembered that on the several previous occasions 
upon which a measure was intioduced for this purpose, 
the introduction was made to the House of Lords by the 
Lord Chancellor. This Bill is first presented to the 
House of Commons, and its sponsors are the Law Officers 
and the Home Secretary. It does not need a careful 
perusal to show that the views of the Government upon 
the “ patent question ” have benefitted by the experience 
of previous sessions, and it is possible that the change of 
hands may have had something to do with the change of 
matter. The most important change in this respect, 
and one which will strike every reader of the Bill, is the 
complete abandonment of the preliminary examination 
project, which in itself, apart from the absurdly inefficient 
machinery by which it was proposed to work it, suffi- 
ciently doomed the previous measures. This is most 
satisfactory, and the frankness of the concession suggests 
a probable success for the Bill. The measure will no 
doubt undergo considerable change before it can become 
law, but as it stands now its operation may be broadly 
stated as follows :—The applicant for letters patent is 
to file with his application and declaration a pro- 
visional specification substantially according to the 
— practice, except that no application can 

made for inventions communicated from abroad, 
and except also that the term of provisional pro- 
tection is extended to twelve months. There appears to 
be also a further deviation from present practice. Under 
the existing law the athens specification is referred to 
the Law Officer for his approval, and he allows or refuses 
protection, or requires the provisional specification to be 
amended, according to circumstances. No provision for 
this control is made by the Bill. It is true that the 
reference to the Law Officer can be made necessary as a 
matter of procedure, but surely this is not a satisfactory 
method of legislation. All matters of principle should 
be covered by the Act, and the rules to be framed subse- 
quently should not extend further than the mere provi- 
sion of machinery for giving effect to those principles. 
The reference to the Law Officer and his allowance are 
not mere matters of practice. These steps are, as a rule, 
beneficial, and certainly without them there would be 
eat risk of mistake and confusion. The applicant 
aving obtained provisional protection, the complete 
specification must be filed at least three months 
before the expiration of the period of provisional protec- 
tion, otherwise the application is to be deemed abandoned, 
and the provisional protection is to cease. No time is 
specified for the grant of letters patent, and it is 
presumed that the applicant may give notice of 
intention to proceed with the application, or some 
equivalent step may be taken at any time within 
the nine months. _We may here point out that 
upon the face of the Bill it does not clearly appear that 
an applicant obtaining provisional protection may not be 
defeated by another applicant, later in date, obtaining 
letters patent, without fraud upon the first applicant, 
before him. This, it will be remembered, is the some- 
what inconvenient effect of the present system, and the 
fact that the Crown refuses, as a rule, to grant two 
patents for the same matter, should be borne in mind in 
shaping the new measure. The Law Officers are still to 
have the hearing of oppositions, but theyare, if necessary, 
to have the assistance of assessors, and there is to be an 
appeal from them to the Lord Chancellor or to the judge 
of the High Court, whom the Chancellor may appoint to 
hear such matters. This appeal is an improvement upon 
the present practice, but it is very questionable whether the 
duty of hearing and deciding oppositions ought to be 
allowed to remain with the Law Officers at all. They 
have quite enough to do without such business, and these 
little actions, which are often very costly and important in 
their results, are not, as a rule, conducted with the care 
and precision which the more elaborate machinery of a 
division of the High Court affords. 

The time for which it is proposed that letters patent 
shall be granted is twenty-one years, and as it is intended 
that the present jurisdiction of the Judicial Committee 
of the Privy Council in respect of prolongations shall be 
taken away, and there is no substitutionary provision in 
the Bill, it seems to be clear that no extension of the 
term beyond the twenty-one years is contemplated. On 
the other hand, there are provisions for cesser of the 
term, if the patentee should fail to use the invention by 
himself or his licensees “ to a reasonable extent” within 
the United Kingdom, “ or to make reasonable efforts to 
secure the use or practice thereof there, proof to the con- 
trary whereof shall lie with him ;” or if the patentee 
should fail to grant licenses to proper persons requesting 
the same, “on terms which the Lord Chancellor having 
regard to all the circumstances of the case” may deem 
“ reasonable.” hese provisions are, in our opinion, 
objectionable in the abstract ; in their present form they 
are inconvenient to the last degree. Between them there 
is abundant material for the distressing of hosts of 

atentees, and the whole succession of Lords Chancellor. 
How is the patentee to prove, or the Court to determine 
the reasonableness of the working, and how is the Lord 
Chancellor to decide — the similar reasonableness of 
the terms upon which licenses should be granted. ‘The 
decisions of such questions must necessarily be without 
harmony and without principle. Each case must be 
judged by its own merits, and the habit of thought, 
and business experience of every judge will be important 
tactors in the result. 

The provisions relating to amendment contained in 





Lord Cairns’s Bill of 1876 are here reproduced with but a 





slight alteration. In providing for amy to an 


invention, after the manner of the French brevet d’addi- 
tion, it is now proposed to permit such amendment by 
consent of the true and first inventor of the supplemen- 
tary invention. The corresponding provision in the 
former Bill stipulated that the applicant for leave to 
amend should have first obtained by assignment or other- 
wise all the rights of the true and first inventor of the 
supplementary invention. The clause relating to “im- 
ported inventions” deserves attention. An “imported 
invention” is to be an invention first invented or used 
abroad—that is, out of the United Kingdom—or an 
invention in respect of which there shall be a foreign or 
colonial grant in force, or if the person making the appli- 
cation here shall be resident abroad, or if such person 
shall be an alien. Whether at the time of such applica- 
tion there shall be in force a foreign or colonial patent or 
not, the English patent will only be granted to the actual 
inventor or grantee of the foreign patent, as the case may 
be, or his personal representatives, by himself, or his 
attorney or agent. Moreover, the Eng ish patent is not 
to be granted unless the application be made within six 
months from the date of the foreign or colonial patent, and 
will cease on the cesser of the latter. The validity of the 
English patent is not to be affected by publication in the 
United Kingdom of the imported invention by means 
only of the circulation or republication within those six 
months, of copies of any foreign or colonial grant, or of 
any specification or document officially connected with 
such grant. This last provision may possibly create 
some difficulty. It seems that the republication, say, 
in this journal, of the foreign specification would not 
affect the right to an English patent. What would be 
the effect of a differently worded description of the 
invention, prepared with the assistance of the specifica- 
tion, and possibly assisted by diagrams similarly obtained? 
If the statutory exception is not to be confined to verba- 
tim copies of official documents, where is the line to be 
drawn? Would it not be better to say that no publica- 
tion within the six months should defeat the application ? 

The provisions as to procedure are framed very much 
on the lines of the preceding Bills. There is, however, 
one noticeable feature in the new Bill which we do not 
remember to have seen so fully developed before, namely, 
the power reserved to the Lord Chancellor to allow 
enlargement of time in certain cases, and to provide for 
the rectification of the consequences of accident, mistake 
or inadvertence. The “ Transitory Provisions,” affecting, 
as they will, existing patents, will no doubt be closely 
scanned. Such patents, and patents granted upon appli- 
cation, pending at the passing of the new Act, are to 
have only the duration which they would have had 
under the present Act, but the stamp duties to be paid 
in respect thereof in the third and seventh years are to 
be the duties prescribed by the new Act, and the benefit 
of the latter Act, in respect of certificate of renewal, and 
in respect of accident, mistake, and so forth, are to be 
extended to such patents, but they are not to be affected 
by the provisions relating to the Crown and compul- 
sory working and licensing. “In all other respects,” 
the bill says, “this Act shall extend to all 
patents granted before the commencement of this Act or 
on applications then pending, in substitution for such 
enactments as would have applied thereto if this Act 
had not been passed ;” and beyond this all enactments in 
force at the passing of the new Act, notwithstanding 
their express repeal, and all rules of practice thereunder, 
are also to apply to existing patents, and to those granted 
on pending applications. We do not propose to say more 
about this part of the Bill at present, beyond this, that 
it would certainly seem a fair concession to extend the 
term of patents existing at the commencement of the 
new Act and granted in respect of then pending appli- 
cations, so as to place them on an equality with the 
patents to be granted under the new Act. 

The proposed duties to be paid under the new Act will 
be seen by a reference to the second schedule of the Bill. 
They will disappoint many who argue for what are called 
“cheap patents.” However, the reduction—where it is 
made—is made at the proper stage, the beginning of the 
patent’s existence. It might, we think, be carried a little 
further, say to the next stage. The above are the salient 
features of the new Bill. During its progress we doubt 
not it will receive that abundant measure. of criticism 
which a Bill for the amendment of the Patent laws 
invariably calls forth. 


THE ARMS OF THE NATAL REINFORCEMENTS. 


THE unexpected disaster that has befallen our troops 
in Zululand has brought before the authorities, in the 
most pressing way, the conditions of bush warfare with 
such an enemy to deal with as the troops of Cetewayo. 
Much discussion has taken place, and it is open to ques- 
tion whether the equipment we are now sending out is, 
in all respects, the best. Let us consider what are the 
peculiar elements in the problem of bush warfare. The 

ound is broken, and liable to be covered with scrub. 
The enemy is generally out of view, and in no fixed posi- 
tion. When real hard fighting takes place, it is when 
the enemy consider that they can with advantage make 
a sudden rush. Under such circumstances the fighting 
will be almost entirely at close quarters. Surprises are 
to be looked for. Indeed, were it not for the assistance 
of our native levies, they would be more frequent. A 
Kaffir is capable of approaching with the stealth of a 
wild cat. In bush life the perceptions become quickened 
toa degree that would not be readily credited. An 
officer in our last Cape war related to us an incident, to 
which he was an eye witness. A small party were 
marching through the bush, whena Hottentot guide stopped 
short, declaring positively that he smelt a Kaffir. After a 
careful search, a Kaffir was discovered concealed in a 
bush perhaps forty yards off. A Zulu doubtless has 
powers of perception equal to those of a Hottentot. It 
1s evident that such men can only be met on equal terms 
by employing those similarly gifted against them. For 
this kind of war we require arms that are ready for 
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immediate effect, and such as can be carried about easily 
over the roughest places. Thus, for our infantry a 
breech-loader is idaniath most valuable. We have 
recently had our attention called to repeating arms. We 
believe that these would be found very effective to guard 
azainst being overpowered by a surprise. Failing such 
sp2cial weapons, there is no question that our own 
Ca aoe rifle is a most efficient arm. 

It is said that the Dutch Boers fought with the Zulus 
with great success on horseback. Such a mode of fight- 
ing would give them the power to move quickly, and 
might in a measure defeat an attempt at surprise. Lord 
Chelmsford asked for cavalry. If they were to act like 
Cape Mounted Rifles, it would seem strange to have 
selected Heavy Dragoon Guards and Lancers. The 
17th Lancers, however, have for some time been armed 
with carbines ; their lances, therefore, are only extra 
weapons, and as such, their weight being not considerable, 
it would seem a pity to take them away from men already 
trained to their use. At close quarters the lance is, in 
the hands of a trained man, the most formidable weapon 
that exists. 

The artillery are equipped with 9-pounderand 7-pounder 
guns, and one or two Gatling-mitrailleuses are being sent 
out, one with a detachment of horse artillery. The first 
consideration has been the weight of the equipments. The 
7-pounder gun weighing 200 Ib. is a piece of but little 
power and range, and is not an accurate arm. Mounted 
on full-sized wheeled carriages it looks insignificant. We 
should expect that the 9-pounders will be the more useful ; 
however, we must wait and see the results. The Gatling, 
at all events, finds favour ; nevertheless we have always 
contended that its special use was for the defence of 
breaches, bridges, and the like, rather than for firing 
against troops in open formation, changing position con- 
tinually and hugging the cover afforded by broken ground 
and scrub. It is stated, however, that Colonel 
Pearson has used a Gatling with great effect. The 
advantages of a Gatling are mainly two—rapidity of 
fire, and, secondly, non-recoil ; the former without the 
latter would be almost useless. On a spot whose range 
is known, an irresistible stream of bullets may be turned 
by a Gatling ; but for men rushing in wide-spread bodies 
across the open, crawling, and lying, concealed in scrub 
or broken ground, or, on the other hand, inside a kraal, 
we doubt if it is the best weapon. It has been urged 
that a mitrailleuse may be directed at one or two single 
men without the waste of ammunition that would be 
caused by firing a gun ; but the reply to this is, that the 
Gatling supplied fires the same ammunition—though 
not exactly the same pattern—as the Martini-Henry. It 
has, therefore, no advantage in range, and it would be 
foolish to contemplate it being used for a purpose which 
a single marksman would better fulfil. Ifa Gatling is 
to tell with effect, it will probably be in the defence of a 
»0st such as Colonel Pearson’s force were reported by the 
fast accounts to be occupying, or in the defence of a 
ford of limited width, where, we admit, its powers might 
well be irresistible. In general then, we may say, that 
our war equipment should be light, and such as would 
be capable of developingits powers on any sudden call—for 
example, such an arm as a repeating rifle—transport diffi- 
culties and suddensurprises being the main considerations. 

We cannot refrain from congratulating ourselves on 
the Zulus having failed to carry out a stratagem which, 
in our own minds, we feared might be possibly adopted 
with terrible success, though no writer appears to have 
thoughtof it. Havingintheir possession for some hoursthe 
bodies of over 300 men of the 24th Regiment with colours 
&e., it was possible that the Zulus might have dressed 
themselves in the uniforms of the fallen men, and so far 
simulated the appearance of the regiment with its native 
levies, as to pretend to be effecting a junction with 
Colonel Wood’s force in such a way a3 to draw him into 
an ambuscade. Happily the possibility of such a 
manceuvre is now past. 


THE EFFICIENCY OF PROPELLERS. 

Ovr correspondent “Y.” reasserts in another page that 
our mode of estimating the relative efficiency of screw 
propellers is wrong. The question has greater import- 
ance than it may seem at first sight to pessess. Our corre- 
spondent’s propositions admit of wide application, and 
affect much more than the model screws to which they 
originally apply. Unfortunately it is almost impossible 
to carry out experiments with screws fitted to actual 
_— the result of which experiments will not be modi- 
fied materially by the characteristics of the hulls driven. 
No man living can separate the functions of the screw 
and of the ship in producing certain results in these cases ; 
and to this cause is mainly attributable the fact that many 
promising inventions have failed in practice to realise the 
expectations formed by the inventor after investigating 
the performance of his models. The proportions of a 
screw which may be totally unsuitable to one form 
of hull, may be the best possible for another. It is 
extremely desirable, therefore, that some standard 
of efficiency should be adopted which will leave the 
ship as far as possible out of consideration in the first 
instance. Now, seeing that the aim and object of a 
screw is to produce a thrusting effort, it appears to us 
that the comparative thrusts produced by two screws 
working under similar conditions supply just the standard 
required. Nor can we see how it is possible to devise 
anything better. Screws may be divided into types or 
classes, as, for example, the common screw, the Griffiths 
screw, the Hirsch screw, and so on; and furthermore it 
may be taken as proved that some one of these classes 1s 
better than another. For example, there is a consensus 
of opinion that Griffiths screws for all diameters above 
8ft. are better than common screws. A ship may 
be fitted with a Griffiths propeller, with a pitch, let us 
say, of 20ft. and four blades, and the results obtained 
may be very good. A similar screw may be put into a 
ship of. quite a different type, and the results may be very 
bad. We must not blame the principle of the Griffiths 
screw. On the contrary, we may take off a couple 





of blades, or we may reduce the pitch, or may 
diminish the surface of each blade, until we get 
just the right thing. But throughout, the fact will 
remain that a better result will be had when the 
ship is fitted with the most suitable Gritliths propeller, 
than could be had if she were fitted with the most 
suitable common screw. This is the whole theory of 
improvement in screw propellers. ‘This is the basis on 
which inventors work. If it were not possible to make 
a screw which shall be a better instrument of propulsion 
on the whole than the common screw is, then inventors 
proposing new screws would only waste their time ; 
and improvement in this branch of mechanical 
engineering would be impossible. These things being 
so, it follows that screws constructed on different 
principles should always be tested under precisely 
similar conditions, and in such a way that the influence 
of the hull may be eliminated ; and we repeat, that the 
only way to make such a test 1s to ascertain the thrust 
which each screw can produce per foot-pound of work 
done in producing rotation. 

Our correspondent objects to such a conclusion, and 
has stated that the only way to arrive at a truthful result 
is to measure the weight of water thrown astern, so to 
speak, by the screw, and its speed ; but almost in the 
same breath he has admitted that it is virtually impossi- 
ble to take the required measurements. We quite agree 
with him, and we willingly concede that there is no 
standard of efficiency so admirable as that which, un- 
fortunately, cannot be used. But we must continue to 
believe that the thrust test is very nearly as gvood 
practically. Indeed, it may be made to tell us what the 
weight of water moved astern and its velocity must be. 
It is true that certain assumptions have to be nade. Thus, 
given the velocity with which the water moves, we can 
get the weight, or given the weight, we can get the 
velocity. The latter can always be estimated within cer- 
tain—not very wide—limits of error, and it should be 
clear that the screw which gives most thrust moves most 
water. But even this chance of error is eliminated if we 
confine our attention to thrust. Here we must take 
exception to the manner in which “Y.” has used our 
words. We specifically stated two methods of using 
thrust as a means of comparison, and we are at a loss to 
see why he has confined his attention to only one, unless, 
as seems, indeed, not improbable, he has failed to 
understand the other. At the risk of being wearisome, 
therefore, we must traverse old ground ; for if “ Y.” has 
failed to master the principles involved, it is more than 
likely that others are no better off. It is quite true that 
an ounce or a ton of thrust is not by itself a measure of 
the efficiency of a screw. No one in his senses could 
put forward such a proposition without qualification. But 
an ounce or a ton of thrust standing alone is a measure 
of the relative efficiency of screws, if we know what 
that ounce or ton of thrust can accomplish. We 
shall not be far from the truth if we assert that 
propellers are most efficient when they work with about 
10 per cent. of slip. With this fact before us, and know- 
ing the thrust which any propeller can produce, we are 
in a position to determine its efficiency. Let us suppose, 
for example, that we have a propeller with a pitch of 
20ft. and a thrust of five tons, then we know that such a 
propeller will work to its maximum efficiency when it is 
advancing at the rate of 18ft. per revolution. Let us 
suppose that it makes sixty revolutions per minute, then 
the speed of the ship which it drives will be 12°27 miles 
per hour. But, in order to get this result, it is necessary 
that the screw shall be fitted to a ship of such form and 
dimensions that she can be driven at the rate of 12°27 
miles an hour by a thrust of five tons. If we compare 
this screw with another, which, with the same expen- 
diture of power, produces a thrust of but four tons, then 
we know that it must be less efficient than its rival, in 
that it will only drive the same ship at a velocity less than 
12°27 miles an hour in the ratio of 4 to ¥5. In other 
words, with the same expenditure of power the good 
screw will propel a ship 223 miles, while its rival would 
send her but 200 miles. Used in this way thrust may 
be employed to measure efficiency. We trust that the 
matter will now be perfectly clear to our correspondent. 

We turn next to a totally different aspect of the 
question. “ Y.” asserts that had the pitch of the Griffiths 
screw been flatter than it was, its performance would 
have been better. He admits, however, that had the 
pitch been finer the thrust would have been less, ceteris 
paribus, and to get over this difficulty he would have 
made the screw larger in diameter. But had this been 
done, no comparison whatever would have existed 
between the two screws. ‘The diameter of a propeller is 
limited by the draught of water of the ship to which it 
is fitted, anid it is always made as great as possible. Mr. 
De Bay claims that one of the salient advantages 
of his screw is that he gets a better result with a small 

ropeller than other inventors get with a large one. To 
sk used a (triffiths screw much larger than the De Bay 
propeller would have been to concede this point at once— 
a thing which we had no intention of doing. As it was, 
the Griffiths screw used was greater in diameter than the 
De Bay propeller. We also desired to keep the velocities 
of the screws as nearly alike as possible, because the 
slower a propeller is run within certain limits the better 
for the machinery driving it. Being thus tied down as 
to diameter and speed, it became impossible to get ade- 
quate thrust without using asharp pitch. As it was, the 
Griffiths screw ran faster a good deal than its rival. The 
basis on which the experiments were carried out was 
that speeds, surfaces, and diameters should be as nearly 
alike as possible; and we shall be much indebted to “Y.” 
or anyone else who will show how it was possible to get 
a better result than that actually got, out of a Griffiths 
screw. As to the conditions of the experiment, it is 
indisputable, we think, that they were fair. They would 
not have been fair, and they certainly would not have 
been instructive, had a wide disparity existed between 
the diameters and speeds of the propellers, Let it be 
borne in mind that Mr. De Bay claims that he will take 








any steamship with any existing screw and refit her, and 
that with the same number of revolutions of the engine 
and the same consumption of fuel, and with a smaller 
propeller, he will send her over a greater distance, and it 
will be seen that it was impossible to adopt any course 
but that actually taken; and if “Y.” will turn to a con- 
cluding paragraph of the report which he criticises, he will 
see that we have expressly admitted that with different 
screws different results might have been obtained. We 
feel certain that it is because he has not grasped all the 
conditions of the experiment that he refuses to accept 
its conclusions. Now that we have, as we hope, put him 
in full possession of the facts, we venture to hope that he 
will admit that “an essential element had not been 
omitted in the calculations comparing” the De Bay with 
the Griffiths screw. 

Si a atc 

THE WARORA COAL FIELD, 


MINING engineers at home have no monopoly of faults , 
they would tind them if they should attempt to develope the 
fossil fuel resources of Central India. ‘They have appeared in 
connection with certain of the workings at the Warora 
Colliery ; but Mr. Walter Ness, who upon taking to the 
colliery, completed shafts already begun, is equal to the occa- 
sion. He has obtained permission to sink a pumping shaft at 
a point about 350ft. from the tip of the original level course, 
which will provide for an increased number of working places 
and permit of an output, if that much should be needed, of no 
less than 60,000 tons a year. The quantity raised last year 
by 330 coolies and three English soldiers was 40,786 tons, and 
the quantity sold 42,523 tons; for the demand for the coal is 
growing and threatens to tax the fullest capabilities of the 
existing plant. The Great Indian Pennisula Railway Com. 
pany want 3000 tons per month, which is 1000 tons in advance 
of the subsisting monthly contract. The authorities did their 
best, and furnished the company with 31,274 tons in the 
year, or an average of 2523 tons a month. This company get 
the coal—large—at 5 rupees per ton ; but to other customers 
it has been raised to 7 rupees. The Empress Cotton Spinning 
Mills Company, at Nagpur, are good customers for the slack, 
which at 2 rupees per ton is profitable to use even 100 miles 
away from the colliery, the Chicf Commissioner remarking 
that the coal having been found most suitable for locomotives, 
it will by and by be in demand also for the Chhattisgarh 
Railway. The working of the colliery shows a net profit of 
47 per cent., which will cover wear and tear, and aH a 


THE TRADES UNIONS AND THE DISTRESS, 

SMARTING under certain inquiries as to why the trades 
unions of the town did not show more alacrity in rushing to 
the relief of the distress among their members, the president 
of the Trades Council has written a letter, in which he 
defends his order by certain figures, The charge was that if 
there had been a strike, the funds of the union would soon 
have been forthcoming. ‘‘ A real patriot,” in sending a sub- 
scription to the Mayor’s Relief Fund, put it this — : “Why 
don't the trades unions support their members when unem- 
ployed, as well as when on strike.” The president states 
that the Sheffield Trades Council issued a circular, asking the 
trades of the town to furnish them with amounts paid under 
various heads during the past four years a from strikes. 
Twenty-eight trades, numbering 6309 members, have replied 
with the following result :—Paid to unemployed members, 
£40,390 9s.; paid to sick members, £6772 5s, 8d.; paid to 
superannuated members, £3058 1s. 8d.; paid to funeral bene- 
fits, £4875 $s. 4d., making a total of £55,097 2s. 8d. These 
figures are satisfactory, so far as they go; but they would be 
more interesting if they were placed side by side with the 
total amount paid by the members into the unions, a state- 
ment of the expenses of management, and a note of the heads 
under which it was paid. The president, however, adds; *‘ It 
would be interesting to know what percentage of the 
recipients of the Mayor's Relief Fund were bond side trades 
unionists. This much we do know, that not a single case has 
come to our knowledge.” Miss Florence Nightingale has sent 
another subscription of £25 towards the relief of the Shetlield 
distress, and along with it some further good advice about the 
necessity of working men cultivating a frugal mind, and con- 
trasting English artisaus with ‘‘ the mild Hindoo,” decidedly 
to the disadvantage of the former. It is to be hoped that 
Miss Nightingale’s ‘‘ good words ” will be as acceptable to the 
thriftless artisans as her gold is to the people who are relieving 
their distress. The Mayor's Fund is all but exhausted, vat 
the distress does not appreciably diminish. 








HEINRICH GEISSLER. 

Evrore has lost another of its most widely-known physicists 
by the death of Heinrich Geissler, which took —_ on the 
24th ult., at Bonn. Popularly his name is best known in its 
intimate connection with electrical science, but his works ex- 
tended over a wide and important field of physical research. 
He was born in Ingelshieb, a village in Central Germany, in 
the year 1814, and was thus sixty-five years of age. He was 
the son of parents in very humble life, and himself began life 
by learning the art of glass blowing. This was a flourishing 
industry in Sachsen-Meiningen, the duchy in which his birth- 
place is situated. He followed the trade of glass-blower in 
different parts of eof for several years, and in the dif- 
ferent University towns obtained a good deal of employment 
in the — of glass articles required in chemical and 
physical research. By intuition he excelled in this branch of 
glass blowing, and his natural inclination for scientific inquiry 
was heightened by the part he thus necessarily played in the 
eee of instruments of research. He finally settled at 

nn, and his uncommon ability in the use of the blow-pipe 
secured him the patronage of the scientific men of that 
ancient town, by contact with whom his scientific bent 
developed into well-directed study and research; so that not- 
withstanding the disadvantages of his early career he rapidly 
acquired by self-teaching and inquiry amongst those under 
whom he was engaged, a wide knowledge of the facts and 
principles of natural philosophy. His constructive ability, 
as may be imagined, very greatly assisted him in the acquisi- 
tion of knowledge, for it enabled him to answer many ques- 
tions which presented themselves to his mind, but which he 
might not be able to answer except by experiment. Thus 
he became a prolific inventor of all descriptions of apparatus, 
especially such as could be constructed of glass, for facilita- 
ting scientific investigation. In fact he invented to order. In 
time his knowledge of physics enabled him to devise and 
construct most delicate and intricate apparatus for the prose- 
cution of inquiries, the object only of which was explained 
to him, the apparatus being left to himself to devise. His 
original researches in electrical science attracted much atten- 
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tion now many years since, and his name is for ever made 
popular by his invention of the ‘Geissler tubes” which he 
made for the purpose of showing certain phenomena connected 
with electric discharge in various gases and vapours under 
certain conditions. These, it need hardly be said, have ren- 
dered in their different forms much aid in electrical research 
and not a little in the development of electric illumination. 
Ten years since, in company with Vogelsang, he employed a 
galvanic current in the determination of the nature of the 
liquid, and the presence of carbonic acid gas in the cavities 
in certain crystals, The crystals were decomposed by the 
current, and the gases therefrom collected in a vacuum, the 
presence of carbonic acid being shown by the electric are, 
while the nature of the liquid was also proved by precipita- 
tion in lime water. Associated with the celebrated physicist 
Pliicker he made some very delicate apparatus for the deter- 
mination of the temperature of maximum density and coeffi- 
cient of expansion of water. ‘The former was ascertained to 
be 3°8 deg. Cent., but subsequent determinations have 
given 4 deg. Cent., or 39'1 Fah, The expansion of the glass 
forming the apparatus had to be compensated—a delicate 
matter—but this was effected in a simple but ingenious manner. 
He also determined the co-efficient of expansion for one 
degree of ice between — 24 deg. and — 7 deg. Cent., or — 
11°32 and + 19°4 deg. Fah. as 0°000158 per deg. Cent., or 
0:0000877 per deg. Fah. Very numerous instruments, some 
in constant use, are the products of his inventive talent 
and research, and his name will be found to occupy a promi- 
nent place in the history of science of the nineteenth century, 


LITERATURE. 


A History of the Growth of the Steam Engine. By Rovert 
H. Taursron, A.M. C.E., professor of mechanical engineer- 
ing, Stevens Institute of Technology, Hoboken, U.S. C. 
Keegan Paul and Co., London. 1878. 

Proressor THURSTON is one of the leading scientific 
authorities in the United States; and he has written much 
and well on mechanical subjects. The work before us 
will maintain his reputation if it does not add to it. It 
possesses the more interest for English readers, that it 
supplies a good deal of information concerning the rise 
and progress of the steam engine in America, which is 
notgenerally possessed here. A history of the steam engine 
in the full sense of the word has yet to be written, every 
book on the subject that has yet been published bearing 
as much relation to a real history as Pinnock’s Rome 
does to Gibbon’s Decline and Fall of the Roman 
Empire. The history of the steam engine in this 
country, in so far as the principal facts are concerned, 
1s pretty well known. Indeed, every treatise on 
the steam engine contains what pretends to be or is 
a synopsis of that history; but concerning the growth 
of the steam engine in France, Germany, or America 
little has found its way into English literature ; 
and yet it is certain that earnest, thoughtful, clever men 
existed for years in the countries we have named, and 
did great things in the way of improving and developing 
the young giant whom Newcomen, Watt, and Trevithick 
called into existence. But, even as regards the history 
of the steam engine in this country, histories are all 
imperfect and incomplete. The crude, disjointed “ Life 
of Richard Trevithick,” written by his son, and published 
by Spon in 1872, gives but an inadequate idea of the rise 
and progress of the high-pressure non-condensing engine 
in Cornwall. Until the other day, when, thanks to Mr. 
Fletcher, the facts were brought before the world, not 
one engineer in a thousand knew anything of the Heslop 
engine, one of the most remarkable pieces of steam 
machinery ever produced. It will, we venture to say, be 
news to most of our readers that rotative engines were 
made on Newcomen’s system, with injection in the 
cylinder. One such engine is at work at this moment 
winding coals froma considerable depth at an old colliery 
in the North. Stuart’s remarkable book, “ Anecdotes 
of the Steam Engine,” Smiles’s “Life of Watt,” and a 
few other works have formed the stock from which most 
writers have drawn their materials, and until this system 
has been abandoned and authors go afield for themselves 
and dig in the rich treasures of old drawings and manu- 
scripts which still exist, the work of history-making must 
be imperfect. 

When we say that Professor Thurston has been at least 
as successful as any one else who has touched this 
attractive subject, we have said nearly all that can be 
said in the way of praise of his “ History of the Growth 
of the Steam Engine.” His style is light and easily read. 
He troubles himself little with controversies or vexed 
questions. He has followed the well-beaten road with 
which we are so familiar, and his excursions to the right 
and left have supplied little to the wares which his pack 
contains, The very first engraving in his book shows us 
Hero’s A®lopile as “'The Grecian Idea of a Steam 
Engine.” The first chapters, devoted to what our 
author calls the “ Period of Speculation,” tell us all 
that has been told before about Hero, and Cardan, 
and Besson, Ramelli, Porta, David Ramseye, and others. 
In the second section, the “Period of Application,” we have 
Worcester, Papin, and Savary all over again. As the work 
is really a revised and enlarged edition of certain lectures 
delivered by the author to students in the colleges in 
which he is a professor, it is not remarkable that this 
matter has been introduced; but it is none the less 
certain that it might have been omitted from its pages 
without detriment. The story of Watt and Boulton is 
told again for the hundredth time, and the same may be 
said of Stephenson. It is not until we reach the 207th 
page in an octavo containing in all 490 pages, that we 
come upon matter which is in any sense new to the 
English reader. Here begins a sketch of the introduc- 
tion of the locomotive into America. We could not 
attempt within the space at our disposal to give even a 
synopsis of this sketch, but the following extract from it 
will give a good idea of the way in which Professor 
Thurston has treated the subject :— 

*In the United States public attention had been directed to this 
subject, as has already been stated, very early in the present cen- 
tury, by Evans and Stevens. At that time the people of the 
United States, as was natural, closely watched every important 
series of events in the mother country; and so remarkable and 
striking a change as that which was taking place in the time of 











Stephenson, in methods of communication and transportation, 
could not fail to attract general attention and awaken universa 
interest. Notwithstanding the success of the early experiments 
of Evans and others, and in spite of the statesman-like arguments 
of Stevens and Dearborn, and the earnest advocacy of the plan by 
all who were familiar with the revelations which were daily made 
of the power and capabilities of the steam engine, it was not until 
after the opening of the Manchester and Liverpool road that any 
action was taken looking to the introduction of the locomotive. 
Colonel John Stevens, in 1825, had built a small locomotive, which 
he had placed on a circular railway before his house—now Hudson- 
terrace—at Hoboken, to prove that his statements had a basis of 
fact. This engine had two ‘lantern’ tubular boilers, each com- 
pened of small iron tubes, arranged vertically in circles about the 

urnaces. ‘This exhibition had no other effect, however, than to 
create some interest in the subject, which aided in securing a rapid 
adoption of the railroad when once introduced. ‘The first line of 
rails in the New England States is said to have been laid down at 
Quincy, Mass., from the granite quarry to the Neponset river, 
three miles away, in 1826 and 1827. That between the coal mines 
of Mauch Chunk, Pa., and the river Lehigh, nine miles distant, 
was built in 1827, In the following year the Delaware and Hud- 
son Canal Company built a railroad from their mines to the termi- 
nation of the canal at Honesdale. These roads were worked 
either by gravity or by horses and mules. The competition at 
Rainhill, on the Liverpool and Manchester Railroad, had been so 
widely advertised, and promised to afford such conclusive evidence 
relative to the value of the locomotive steam engine and the rail- 
road, that engineers and others interested in the subject came 
from all parts of the world to witness the trial. Among the 
strangers present were Mr. Horatio Allen, then chief engineer of 
the Delaware and Hudson Canal Company, and Mr. E. L. Miller, 
a resident of Charleston, 8.C., who went from the United States 
for the express purpose of seeing the new machines tested. Mr. 
Allen had been authorised to purchase, for the company with 
which he was connected, three locomotives and the iron for the 
road, and had already shipped one engine to the United States, 
and had set it at work on the road. ‘This engine was received in 
New York in May, 1829, and its trial took place in August at 
Honesdale, Mr. Allen himself driving the engine. But the track 
proved too light for the locomotive, and it was laid up and never 
set at regular work. ‘This engine was called the ‘Stourbridge 
Lion ;’ it was built by Foster, Rastrick, and Co., of Stourbridge, 
England. During the summer of the next year, a small experi- 
mental engine, which was built in 1829 by Peter Cooper, of New 
York, was successfully tried on the Baltimore and Ohio Railroad, 
at Baltimore, making thirteen miles in less than an hour, and 
moving, at some points on the road, at the rate of eighteen miles 
an hour. One carriage carrying thirty-six passengers was 
attached. This was considered a working model only, and was 
rated at l-horse power. Ross Winans, writing of this trial of 
Cooper’s eigine, makes a comparison with the work done by 
Stephenson’s ‘ Rocket,’ and claims a decided superiority for the 
former. He concluded that the trial established fully the practi- 
cability of using locomotives on the Baltimore and Ohio road at 
high speeds, and on all its curves and heavy gradients, without 
inconvenience or danger. This engine had a vertical tubular 
boiler, and the draught was urged, like that of the ‘ Novelty’ at 
Liverpool, by mechanical means—a revolving fan. ‘The single 
steam c “tinder was 3}in. in diameter, and the stroke of piston 
14hin. ‘The wheels were 30in. in diameter, and connected to the 
crank shaft by gearing. The engine, on the trial, worked up to 
1°43-horse power, and drew a gross weight of 44 tons. Mr. Cooper, 
unable to find such tubes as he needed for his boiler, used gun- 
barrels. The whole machine weighed less than aton. Messrs. 
Davis and Gartner, a little later, built the ‘York’ for this road— 
a locomotive having also a vertical boiler, of very similar form to 
the modern steam fire engine boiler, 5lin. in diameter, and con- 
taining 282 fire-tubes, 16in. long, and tapering from 14in. diameter 
at the bottom to lin. at the top, where the gases were discharged 
through a combustion chamber into a steam chimney. ‘This 
engine weighed 34 tons. ‘They subsequently built several ‘ grass- 
hopper’ engines, some of which ran many years, doing good work, 
a one or two of which are still in existence. ‘The first—the 
‘ Atlantic’—was set at work in September, 1832, and hauled 50 
tons from Baltimore, forty miles, over gradients having a maxi- 
mum rise of 37ft. to the mile, and on curves having a minimum 
radius of 400ft., at the rate of twelve to fifteen miles an hovrr. 
This engine weighed 6} tons, carried 50 1b. of steam—a pressure 
then common on both Continents—and burned a ton of anthracite 
coal on the round trip. The blast was secured by a fan, and the 
valve gear was worked by cams instead of excentrics. This engine 
made the round trip at a cost of 16 dols., doing the work of forty- 
two horses, which had cost 33 dols. per trip. The engine cost 
4500 dols., and was designed by Phineas Davis, assisted by Ross 
Winans. Mr. Miller, on his return from the Liverpool and Man- 
chester trial, ordered a locomotive for the Charleston and Hamburg 
Railroad from the West Point Foundry. This engine was guaran- 
teed by Mr. Miller to draw three times its weight at the rate of 
ten miles an hour. It was built during the summer of 1830, from 
the plans of Mr. Miller, and reached Charleston in October. The 
trials were made in November and December. This engine had 
a vertical tubular boiler, in which the gases rose through a very 
high fire-box, into which large numbers of rods projected from the 
sides and top, and passed out through tubes leading them laterally 
outward into an outside jacket, through which they rose to the 
chimney. The steam cylinders were two in number, Sin. in 
diameter, and of 16in. stroke, inclined so as to connect with the 
driving axle. The four wheels were all of the same size, 44ft. in 
diameter, and connected by coupling rods. The engine weighed 
4) tons. The ‘Best Friend,’ as it was called, did excellent 
work until June, 1831, when the explosion of the boiler, in 
consequence of the recklessness of the fireman, unexpectedly 
closed its career.” 

This portion of the book is illustrated by many admir- 
able drawings of locomotives which have never before 
been illustrated in this country. Colburn’s treatise on 
the locomotive engine contained apparently all the infor- 
mation that existed concerning the history of American 
locomotives ; but Professor Thurston speaks of engines 
of which Colburn apparently never even heard, and there 
is pleasing evidence of much research in this part of the 

k. It has often been said that nothing is new under 
the sun ; and in the drawing of the “South Carolina,” 
designed by Horatio Allenfor the South Carolina Railway 
in 1831, we find not only an eight-wheeled engine, but a 
double boiler with fire-box in the middle, and a chimney 
at each end, precisely like Fairlie’s, There are no bogies, 
however. is is said to have been the first eight- 
wheeled engine ever built, and we can believe the state- 
ment. The first engine of the modern American type, 
that is to say with a bogie, was the “ American,” built at 
the West Point Foundry, from plans furnished by John 
B. Jervis, for the Mohawk and Hudson Railway. This 
engine was finished in 1832. It had four coupled 5ft. 
drivers, and four 33in. wheels in the bogie. The cylinders 
were 93in. by 16in., and the boiler tubes were 3in. 
diameter. ; 

The space devoted by our author to the history of steam 
navigation has been judiciously filled, and, on the whole, 
Professor Thurston deals very fairly with the claims of 
rival inventors. Those who are familiar with Marestier’s 
Memoire sur les Bateaux & Vapeur des Etats Unis 
@ Amerique, published at Paris in 1824, will know some- 





thing of the labours of Morey and Livingston, although 
others have most probably never heard of them before. 
We are not certain whether Professor Thurston has ever 
seen Marestier’s book, which abounds with interesting 
information. The chances are that he has not, for the 
work is now exceedingly scarce. Morey had so much to 
do with the rise of steam navigation that it is a pity his 
name should be lost in oblivion. This is what our author 
says concerning him :— 

‘In the United States several mechanics were now at work 
besides Fitch. Samuel Morey and Nathan Read were among 
these. Nicholas Roosevelt was another. It had just been found 
that American mechanics were able to do the required shop work 
The first experimental steam engine built in America is stated to 
have been made in 1773 by Christopher Colles, a lecturer before 
the American Philosophical Society at Philadelphia. The first 
steam cylinder of any considerable size is said to have been made 
by Sharpe and Curtenius, of New York City. Samuel Morey 
was the son of one of the first settlers of Oxford, N.H. He was 
naturally fond of science and mechanics, and became something 
of aninventor. He began experimenting with the steamboat in 
1790, or earlier, building a small vessel, and fitting it with paddle 
wheels driven by a steam engine of his own design, and con- 
structed by himself. He made a trial trip one Sunday morning 
in the summer of 1790, a friend to accompany him, from Oxford, 
up the Connecticut river, to Fairlee, Vt., a distance of several 
miles, and returned safely. He then went to New York, and 
spent the summer of each year until 1793 in experimenting with 
his boat and modifications of his engine. In 1793 he made a trip 
to Hartford, returning to New York the next summer. His boat 
was a ‘stern-wheeler,’ and is stated to have been capable of 
steaming five miles an hour. He next went to Bordentown, 
N.J., where he built a larger boat, which is said to have been 
a side-wheel boat, and to have worked satisfactorily. His 
funds finally gave out, and he gave up his project after having, in 
1797, made a trip to Philadelphia. Fulton, Livingston, and 
Stevens met Morey at New York, inspected his boat, and made 
an excursion to Greenwich with him. Livingston is said to have 
offered to assist Morey if he should succeed in attaining a speed 
of eight miles an hour. Morey’s experiments seem to have been 
conducted very quietly, however, and almost nothing is known of 
them. ‘The author has not been able to learn any particulars of 
the engines used by him, and nothing definite is known of the 
dimensions of either boat or machinery. Morey never, like Fitch 
and Rumsey, sought publicity for his plans or notoriety for 
himself.” 

In speaking of Morey, Marestier says—“ De 1790 a 
1797, M. Morey appliqua le méme moteur & diverses 
sortes de rames, et notamment & des roues ’ aubes, 
placées soit & larriere, soit sur les cétés d’un bateau; il 
ne réussit pas mieux que MM. Fitch et Rumsey ’ réunir 
les fonds nécessaires & de telles entreprises ; peut-étre la 
construction des machines a feu n’étoit-elle pas encore 
assez comme en Amérique pour que ces diverse expé- 
riences pussent avoir des résultats avantageux.” This 
throws a little more light on the construction of Morey’s 
apparatus than Professor Thurston has been able to do. 
Livingston seems in one sense to have accomplisked more 
than anyone else up to his time, in the United States, at all 
events ; for, according to M. Marestier, the State ot New 
York granted him, in 1798, a concession for twenty years 
on condition that, before the 27th of March, 1799, he 
should make a steamboat with a speed of four miles an 
hour. ‘This he failed to do within the time specified, 
and then he applied for and got an extension of time of 
two years; but all to no purpose, and he joined with 
Messrs. Kinsley, and Roosevelt, and Stevens. Subse- 
quently he met Friton in Paris, and success was at last 
achieved under circumstances well told by Marestier, 
Professor Thurston’s account tallying with that of the 
French author in most respects. Next after Fulton came 
Stevens, who in 1804 used twin screw propellers, and 
also a single submerged screw fitted just as the modern 
screw is at the stern of a boat. His inventions were 
numerous, and he may be said to have given the United 
States the celebrated “hog frame” river steamer. Pro- 
fessor Thurston contributes much new matter to the his- 
tory of Stevens, and it is possible that some of the 
inventions he claims for him will be claimed by others 
in the United States. 

The concluding portions of Professor Thurston’s book 
deal with the more modern forms of steam engine. They 
will be found useful and interesting to the student, but 
they exercise no special claim for notice at our hands. 
First of all comes a chapter onthe “Philosophy of the 
Steam Engine,” which contains an enunciation of the 
principle which must lie at the root of any system of 
construction intended to produce a perfect steam engine. 
Briefly stated, this principle is that the steam must be 
expanded down until at last one-half of it is condensed 
by the performance of work—a point reached, as we 
understand our author, when the absolute pressure of the 
expanded steam is about 2lb., on the square inch. The 
water of condensation and the expanded steam are to be 
pumped back into the boiler. Why and how this system 
would give exceptional economy, could it becarried out in 

ractice, our readers must turn to Professor Thurston’s 

k in order to find out. The price of the volume is 
very moderate, and it is so well illustrated and such 
pleasant reading, that the student who buys it will, we 
think, say that his shillings have been well spent. 








Tue Epison Ligut.—Our junior contemporary has, in his last 
number, made some invidious remarks concerning the early 
information we gave our readers on this subject a fortnight ago. 
It is not our fault, though our too impressionable contemporary 
feels it his deep misfortune, that he has been anticipated in this 
respect. We would remind him of a sage observation (slightly 
altered) of a well-known English author— 

Order is Heaven’s first law, and that confest, 

Some must, and will, be earlier than the rest. 
Our contemporary tells his readers of a somewhat mysterious 
acquaintance, Mr. Thelwell, who carries no address upon his 
card. We can only say that we are neither directly nor indirectly 
indebted to him for the information, the appearance of which 
has made our contemporary so irate. 

Sourn Kensineton MusEeum.— Visitors during the week ending 
Feb. 22nd, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,551; mercantile marine, building 
materials, and other collections, 1928. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 
1491; mercantile marine, building materials, and other collec- 
tions, 50. ‘Total, 14,020. Average of corresponding week in 
former years, 17,244, Total from the opening of the Museum, 
17,839,289, 
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COWPER’S ELECTRIC WRITING APPARATUS. 
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Horace must have had in his mind when writing his well- 
known song, the honest thinker of the present day, who 
“Si fractus illabatur orbis 
Impavidum ferient ruine.” 
We are becoming so accustomed to hear of new applications 
of electricity, that we cease to wonder at the increase of the 
record. If we add to these discoveries, those in acoustic 
science, and remember the rumours a few years since that an 
instrument was devised by means of which the voice could be 
conveyed over many miles of wire and then reproduced ; and 
then this was followed by another instrument that would mock 
your every sound when spoken to, to be again surpassed by 
something that would enable the scratch of a brush or the 
tramp of a fly to be transmitted from one spot to another far 
away—remembering these successes of the human mind, what 
can surprise us? The invention before us is worthy of a place 
amongst the inventions of England, and like all valuable dis- 
coveries is remarkable for its exceeding simplicity. The in- 
ventor is a well-known engineer, and may, therefore, be pre- 
sumed to have made a special study of mechanical science. 
One of the subjects treated at length in almost all text-books 
is that of the resolution of forces—and it is an application of 
this law to electricity that has enabled Mr. Cowper to perfect 
his instrument. We are not aware how the evolution of the 
«pparatus came about, and no doubt Mr. Cowper hardly knows 
himself, but we feel certain that it might have originated 
somewhat as follows: Two forces acting upon a body at any 
angle produce a certain and easily calculated effect upon that 
y- This calculated effect is generally known as the resul- 
tant of the forces. Now if by any means we can obtain con- 
stantly varying forces acting upon a body, the effect will as 
constantly vary. We need enter into no further details as to 
the resultant effect of such forces—are they not to be found 
in the satchel of every schoolboy? Mr. Cowper's forces were 
electrical, his body influenced a pen or style, and the motions 
of his pen are regulated by the variations he gives to his forces. 
Before describing his apparatus we will roughly show his 
method of working. Suppose two series of small metallic 
plates, placed at right angles to each other, and each series 
connected by means of a line wire to a similar series at a dis- 
tance. Sliding on the top of a series, suppose a metallic 
plate large enough to touch two or three or more of the series 
as it s over. Each member of the series is to be insulated 
from its immediate neighbour, and connected to line by wires 
of different resistance. If now by means of this sliding disc 
we connect the line to a battery, a current goes from the 
battery through the disc, through the plates it touches, and 
through the connecting wires into the line, and the current 
increases or diminishes according as the disc touches more or 
less of the plates with less or greater resistance between them 
and che line. Similarly with the second series of plates and 
the second line wire. The series at the receiving end being 
similar to those of the sending end, it will at once be seen 
that variations of electrical force can be obtained. The two 
sliding discs can be rigidly connected to a pen, and on motion 
being given to the pen, motion is given to the discs, and varia- 
tions of current immediately commence in each line. These 
variations of current produce variation of force in electro- 
magnets at the receiving end, and if these electro-magnets act 
on a body the effect varies. All this Mr. Cowper actually 
does, and, simple as it now seems, great credit is due to him 
for having shown us the best way to produce an electro- 
writing telegraph. 

The accompanying illustrations will enable the reader to 
see exactly how Mr. Cowper attains his object. Fig. 1 isa 
plan of the sending instrument, Fig. 2 being an elevation 
of the same. The writer holds the pen, which is rigidly con- 
nected to the travelling contacts, and also as shown at a' a? 
to the batteries. The slip of paper on which the message is 
written is moved sentir in the same way as in a Morse | 
instrument ; in fact, the Morse clockwork can be easily used | 
for the purpose. Thus the paper travels under the pen in- 
stead of, as in ordinary writing, the pen travelling over | 
the paper. Two sets of thin mers plates ¢ c form the contact | 
apparatus, d d are the light connecting rods, the ends of | 
which make contact with the plates; f f are the) 
resistance coils connected to the contact plates, one coil 


for each plate, except the first of the series, which is 
connected direct to line. It will be noticed that the 
strength of the current entering the line depends upon the 
plate with which contact is made by the connecting rod. As 
the rod travels from the first of the series the resistance 
increases, the current having to pass through n—1 resistance 
coils, as well as the line wire, » being the number of plates 
from the first of the series to the point at which contact is 
made. Generally, however, as one contact piece travels from 
the tirst of the series,the other travels towards the first of its 
series, and thus, while the current decreasingly varies 
in one line, the variation is increasing in the other. A 
slight knowledge of co-ordinate geometry will enable the 
student to plot the curve of any letter, and to calcu- 
late the variations in the strengths of the currents. Figs. 
3 and 4 show respectively an elevation and plan of the thin 
metal plates, which are insulated the one from the other by 
paper soaked in paraffin. The receiving instrument, shown 
in plan and elevation in Figs. 5 and 6, differs from the sending 
instrument ; i, i, are light soft iron bars on delicate bearings, 
having the ends surrounded by the coils i, i, to which the 
bars form a movable core. Through these coils the varying 
currents of the line are sent, which, of course, have a varying 
action on the core. j, j, j, j, are four permanent or electro- 


magnets, between the poles of which the coils just named are | 


placed; & is a syphon pen. Mr. Cowper prefers, but does 

| not restrict himself to the use of, the well-known syphon pen 
of Clark. The pen is adjustable from the bridge /, and the 
ink reservoir is shown at m. The light connecting rods n, n, 
transmit the motions of the movable cores to the pen; 9, 0, 
are springs to enable the pen to resist the pull of the magnets, 
the connections are shown in o', o*, 0°, the latter being 
attached to a fixed post o*. 

“* As the currents sent through the line wire by the sending 
instrument vary in strength or power, and cause the light bar 
of soft iron to move with varying power by its attraction to 

| the stationary magnets ; and in order to cause it to take its 


proper position according to each variation in power, a varying | 


resistance is opposed to it, such as a spring which requires 
more power to compress it the more it is compressed, that the 
action of thesoft iron bar, combined with that of a precisely 
similar bar actuated by the second line wire, will cause the 
| position of the pen in the receiving instrument to follow the 
| position of the pen in the hand of the operator at the sending 
instrument, and thus form the letters. The total strength of 
the spring or varying resistance can be regulated at will, so that 


the letters formed by the pen shall be of the same proportionate | 


height and width as the letters written by the operator at the 
sending instrument. One convenient way of applying the 


varying resistance to the light bar of soft iron is by placing a | 
very light spring to pull at the end of the bar in the direction | 


of its length, but allowing of the motion of the bar which will 
thus cause the spring to act with more and more leverage as 
it moves more out of line with the spring. When so arranged 
there is required another spring to keep the connection with 
the pen tight, if such connection is flexible, so that the pen 


may go backwards as well as forwards over the paper, as the | 


light of soft iron moves either one way or the other. But 


| the spring or variable resistance may be made to act both to | 


| give the increasing resistance and the power to draw back the 
| pen as well, if the spring is made to pull bya flexible or 
, Jointed connection at a fixed point, the line of such pull being 

parallel, or nearly so, to the light bar of soft iron, while 
| another rigid or flexible connection from the end of the bar to | 
| the connection to the spring has the pen attached to it at 
| about the middle of its length, which arrangement will give | 
| the same result as the two springs before described. 

The accompanying is a specimen of the writing obtained. 
This specimen was obtained from the first instrument made, but 
since then slight alterations have aided towards the perfection 
of the instrument, so that it is now more rapid and capable 
of working through longer distances. As we have pre- 
viously hinted, the apparatus will undoubtedly add to the 
reputation of the inventor. We must leave for another | 


| interest in several branches of science, 





P. LE NEVE FOSTER. 

By the sudden death of Mr. Peter Le Neve Foster, M.A., 
the Society of Arts has sustained a severe loss. During the past 
two months Mr. Foster has suffered much from gout, but it 
wasthought that the disease had left him, as he was recently 
enabled to resume his duties at the society. On Thursday 
last, however, immediately on his return to Wandsworth, 
where he resided, he was seized witha sudden attack of heart 
disease (angina pectoris). He had been left sitting alonereading, 
when a member of his family, returning after a short absence, 
found him fallen back in his chair and dead. No anxiety had 
been felt in respect to his health, as may be known from the 
factthat he had completed his ordinary day’s work at hisoftice, 
and had walked up from the railway station to his own house. 
Mr. Foster was born on the 17th August, 1809, and was the 
son of M. Peter Le Neve Foster of Lenwade, Norfolk. He was 
educated under Dr. Valpy, at the Norwich Grammar School, 
whence he went up to Trinity Hall, Cambridge. After 
having taken his degree as thirty-eighth wrangler in the mathe- 
matical tripos of 1830, he was elected Fellow of his college. 
He was called to the bar at the Middle Temple in 1836, and 
seems to have practised as a conveyancer till he became secre- 
tary to the Society of Arts in 1853, on the resignation of Mr. 
Grove, who became secretary of the Crystal Palace. Mr. Foster 
wasi ‘ntimately associated with all theearlier great exhibitions. 
He was appointed to carry into effect the provisions of the Act 
for the protection of inventions in the exhibition of 1851, and 
was also named treasurer for payment of all executive ex- 
penses in the original commission. During his secretaryship 


| the Society of Arts has flourished, and extended its sphere of 


operations and usefulness very largely, and owing in no small 
degree to his exertions it has quadrupled its number ef 
members and increased its resources in a still greater propor- 
tion. Much of the work of the society was originated by Mr. 
Foster, and all was carried out by him. Even the regular 
working of such a society involves a large amount of labour 
and responsibility, but besides this the society has been 
instrumental in promoting a great many public objects, and 
in all of these it was necessarily upon the secretary that the 
burden of the work fell. 

From his boyhood upwards Mr. Foster evinced very great 
He was one of 
the first to take up and practice the art of photography, 
and on this subject he has written a good deal in the pages of 
the photographic and other periodicals. He was one of the 
founders of the Photographic Society, and was on its council 
for many years. He was president of the Queckett Micro- 
scopical Club for a year, and also served from 1863 to 1866 on 
thecouncil of the British Association, the meetings of whichhe 
has attended regularly for the past twenty years, For many 
years he acted as secretary of the mechanical section of the 
association. He read several papers before the Society of 


| Arts, notably one ‘‘On Aluminium” in 1859, and one ‘‘On 


Bonelli’s Electric Loom” in 1860, and was, of course, a con- 
stant contributor to its ‘‘ Journal,” the whole series of which, 
from the middle of the first volume, was published under his 
direction. His varied occupations and his frequent contribu- 
tions to the Journal of the society precluded the possibility of 
his paying particular attention to, or writing upon any subject 


| in particular, but through his agency many questions of great 
| importance have been placed before the world, and discussed 


to advantage, that would otherwise not have been secured. 
Mr. Foster was of a genial and kindly nature, and, as may 
be supposed, leaves behind him a very numerous body of 
friends. He passed a large proportion of his time in his office, 
and many have reason to remember generous advice and help, 
which was at the service of all applicants, known or unknown, 
who came to the office in the Adelphi. Mr. Foster married 


| in 1838 Miss G. Chevallier, daughter of the Rev. C. Chevallier, 


Fellow and Tutor of Pembroke College, Cambridge. On 
the occasion of his completion of twenty-five years’ service as 
secretary of the Society of Arts, a committee was formed to 

resent Mr. Foster with a testimonial, The list for this was 


opportunity the consideration of the commercial and electrical | just about to be closed, the amount subscribed being over 
value of this instrument as compared with those we already £1200. Under present circumstances a fresh effort will be 
possess. Whether, however, it finds a place or not in our | 
telegraph offices, the ingenuity shown in its construction | 
remains the same, and should be duly acknowledged, 


made to increase this amount, so that a fitting memorial 
may be presented to Mrs. Foster, Mr, Foster has left eight 
sgng and two daughters, 
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APPARATUS FOR MELTING SNOW. 
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Every year when snow falls our streets are blecked, 
and corporations and town councils spend much money in 
t ying to cart away that which obstructs the traffic. More 
tnan eight years ago the City authorities offered a prize for 
any invention which would help them out of their difficulties. 
Seventeen schemes were submitted, and that of Mr. J. F. 
Clarke, of 49, Moorgate-street, was awarded the prize. The 
apparatus was erected at the corner of Basinghall-street, in 
Fore-street, and has been used every year since. It is 
illustrated in the accompanying engraving, Figs. 1, 2, and 3. 
It consists simply of an inclined plate of iron, Fig. 1, 
fixed below a manhole leading to the main sewer. Under this 
plate are ranged gas burners, one of which is shown to an 
enlarged scale in Fig. 3. The snow carted from the adjoin- 
ing thoroughfares is shovelled down the manhole grating, falls 
on the heated plates, and is reduced to water, and passes 
away down the sewer. The consumption of gas is very 
moderate, and the cost is much less than that incurred by 
carting away the snow on the old system. The Fore-street 
apparatus has proved extremely successful, and the invention 
deserves to be widely adopted. 





THE SOCIETY OF ENGINEERS. 
December 2nd, 1878. 
Mr. R. P. Spice, President, in the Chair. 

Tur following paper on ‘‘ Apparatus for Utilising the Waste 
Heat of Exhaust Steam,” was read by Mr. James Atkinson :— 

Economy in producing motive power, and durability of the 
apparatus for Bot aro it, are objects which always have and 
heats will demand a large share of the attention of engineers ; 
and so long as steam is our principal producer of power, the 
question of heating the feed-water supplied to boilers must be one 
of the chief means of attaining these ends. Ina paper on a 
subject which is so closely connected with the groundwork of engi- 
neering, it is impossible, in making it connected and in any wa: 
complete, to avoid alluding to many facts which must be well 
known to the members of this society. The author, therefore, 





| worked. 


asks their kind indulgence when touching upon them, and trusts | 


that he will not do so needlessly. 

To ascertain the amount of economy a good feed-water heater 
will give, it is necessary not only to consider the theoretical 
amount of saving caused by raising the water which is converted 
into steam, through a certain number of degrees before it is 
supplied to the boiler, and which is certain and definite, but 


to add to this other amounts, which are variable, and can | 


only be approximately estimated. All boilers prime more or 
less, and unless the steam is passed through the superheater on 
its way to the engine it carries water with it, either in suspension, 


impurities, and often a considerable quantity passes leaky cocks, 
&c. All this wasted water leaves the boiler at the same tempera- 
ture as the steam, and it has to be replaced by an equal quantity 
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sumption of fuel. Again, a boiler which is supplied with 
heated water has so much less to do, and if not too large 


Gd 


| for its work, does it with a still greater relative economy : 


this saving is most marked if it is at all pressed or over- 
From all these causes the saving which may be 
effected by a really efficient feed-water heater which will heat the 
water from a low temperature to within one or two degrees of 
boiling point, and also purify the water, may be taken at never 
less than 20 per cent., and frequently more. Careful trials in 
which the author of this paper has been personally interested, 
have shown that this proportion can be safely calculated upon. 
It is well known that a cold water feed, by causing unequal 
expansion and contraction, frequently induces severe straining, 
leakages at the seams over the fire or in the lower part of the 
shell, and occasionally actual fracture of the plates. When put 
in suddenly, it rapidly lowers the steam pressure ; to counteract 
this the fires must forced and worked irregularly, which 
increases the risk and sometimes causes heavy priming with its 
attendant evils. A large proportion of the impurities contained 
in most waters may be rendered insoluble by boiling, and if 
they are allowed to settle will be deposited, together with any 
mud or other matters which might be in suspension, and can be 
collected in the feed-water heater if it is suitably arranged, being 
blown out from time to time through a blow-out cock, or 
removed on cleaning out ; with waters which are hard and contain 
a considerable amount of lime, &c., the greater part can be 
removed in this manner, and only a smaller percentage allowed 
to pass on into the boiler, which works with a smaller amount of 
impurities in suspension in the water, and with less scale on the 
plates, which are enabled to transmit the heat more rapidly and 
work at a lower temperature ; they are thus less liable to over- 
heating or deterioration. For these reasons, feed-water heaters 
may be made to contribute most materially towards increasing 
the durability of steam boilers. There are two sources of heat 
available for heating the feed-water, viz., the exhaust steam and 
the gases which pass from the boiler flues on their way to the 
chimney; the apparatus which utilise the exhaust steam are 
very commonly called feed-water heaters, as distinguishing them 
from economisers, which extract heat from the escaping gases ; 
this paper deals more particularly with the former class, the 
latter being noticed later on only to compare them. The 
simplest kinds of feed-water heaters are those which heat 
the water by mixing the exhaust steam with it. They are 
arranged in various ways; generally there is a chamber or tank 
containing the water to be ited. and from which it is drawn 
by the feed pump, the exhaust pipe or a branch from it delivers 
the steam into the water or on to its surface. In others the 
steam passes into the chamber, whilst the water is caused to fall 
either in spray or in a divided state through it, perforated plates 
or shelves being sometimes interposed so as to expose a large sur- 
face to actual contact with the steam. Another method which 


r | is very commonly used with portable engines is to lead a branch 
or inamuch more objectionable manner, in bulk. Generally | 
water is blown out regularly, with a view to removing some of the | 


from the exhaust pipe to the suction side of the pump, arranged in 
such a manner that as the pump draws the water it also takes 


| with it a portion of the steam, which condenses almost instan- 


of fresh water, to which a good feed-water heater would impart | 
most of the necessary heat, and the amount thus saved has to be | 


credited to it. ‘The evaporative efficiency of a boiler is very 
materially affected by the proportionate quantity of impurities 
contained in the water in it, and by the thickness of scale on the 

lates ; the impurities in solution cause the boiling point to be 

igher, and those in suspension, with the scale, prevent the 
free contact of the water with the heating surfaces, so that a 
heater which will remove any of the impurities of the water 
before it is forced into the boiler, will also reduce the con- 


| 
} 


taneously, and thus heats the water. There is no douht but that, 
if properly arranged, the water may be effectually heated in this 
manner ; Se there are serious objections to allowing the steam 
from the engine to mix with the feed water ; the most imvortant 
one being that by so doing the grease, or rather part of it, used to 
lubricate the cylinder, is carried with the feed water into the 
boiler, where it frequently causes serious damage to the plates and 
seams over the fire, inducing leakages, straining, distortion, and 
sometimes actual fractures. This injurious action is more likely 


place if Ey is also introduced. The water in the boiler is 
thickened in such a manner that the fierce ebullition over the 
furnace plates prevents the intimate contact between them which 
is eg “he prevent overheating; hence the cause of the 
damage. at grease or oil is objectionable in a boiler is a fact 
which has not been generally accepted by engineers till recently, 
and even now it is often disputed. Numerous instances, per- 
sonally investigated, could be given where boilers could not be 
kept tight or free from distortion and fractures, even after fre- 
quent repairs, until all grease had been kept out, and which have 
worked quite satisfactorily afterwards; but the evidence of the 
gentlemen who are at the head of the different boiler examining 
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and insuring companies, who are perfectly unanimous on this 
point, is more to the purpose, and must be regarded as conclusive 
when it is considered that nmongst them they have over 30,000 
boilers under their care, that an injury to any one of them is in- 
variably traced to its actual cause, and that they scarcely ever 
issue a report without referring to this subject. The following 
extracts clearly express their opinion :— 

“With non-condensing engines the heat from the exhaust 
steam should be utilised to heat the feed water, but I would 
warn owners against mixing the steam with the latter, as in 
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many districts the grease from the engines, combining with the 
flour-like deposit of carbonate of lime, &c., leads to injury of 
the furnace tubes, even with a small amount of deposit, with 
ample water supply in the boiler. This has occurred in hundreds 
of cases. Suitable heating apparatus is now made, which secures 
a high temperature to the food-water without involving risk of 
such damages.* As in previous years, many boilers have sustained 
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serious damage from overheating, owing to the presence of a soft 
greasy deposit, composed chiefly of carbonate of lime or mag- 
nesia, mixed with oil or tallow from the exhaust steam used for 
heating the feed water. In such cases it is very difficult, and 
sometimes impossible to convince the owners of the boilers that 
the greasy deposit is the cause of damage, and it is only after 
incurring much expense in repairs that they are induced tuo 
follow the advice given them as to the best means of preventing 
such damage.”+ 

Another great objection to actual contact heaters is, that 
the water has to be pumped into the boiler after it is heated. 
Few pumps will pump water which is a higher temperature than 
about 180 deg. Fah.; the water consequently must be kept below 





* Annual Report of the National Boiler Insurance Company, 18/7, 





to take place when the water contains much carbonate of lime, 
magnesia, or other similar impurities ; where these are excessive 
or are allowed to accumulate in the boiler, it is certain to take 


e 42. Mr. Hiller, chief engineer. 
+ Annual Report of the Boiler Insurance and Steam Power Company 
1877, page 17. Mr. Longridge, chief engincer. 
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this temperature, and to make sure of its being so, it must be 
kept still cooler, say at an average of 160 deg. or 52 deg. below 
boiling. The maximum amount of economy is thus reduced by 
64 per cent., as it may taken as a fair estimate that every 
8 deg. increase of temperature represents 1 per cent. saving of 
fuel. But the greatest evil is, that if the f should be shut off 
for some little time, and perhaps when the water has got unusally 
low in the boiler in consequence, the water in the tank is too hot 
for the pump to draw, and possibly the fires have to be drawn 
before the water can be got into the boiler. It has often 
happened that the attendant has not been equal to the emergency, 
and the furnace plates injured in consequence. Some of these 
instances have been with portable engines, where the feed pump 
has been bolted directly on to the boiler, as is the usual practice ; 
the heat abstracted from the boiler made it and its connections 
even hotter than the water it was expected to pump, and thus 
increased the difficulty. Bolting the feed pump to any part of 
cylinder of an engine is objectionable for the same reason. 
Again, if the water to be heated should happen to be under- 
pressure, and it has to be heated whilst at atmospheric pressure, 
all this is lost, and in many towns the pressure in the mains is 
sufficient to deliver the water into the boiler; also, if it wil not 
run into the tank or chamber, it has to be lifted by one pump 
and forced afterwards by another, so that frequently an extra 
ump is required when heaters of this description are used. 
For these reasons engineers, as a rule, do not recommend the 
use of actual contact heaters, and the cause of so many of them 
being in use is that they are cheap in actual first cost, and the 
purchaser not knowing of the objections to them, and not being 
able to realise the serious difference they will ultimately make 
to him, takes them in ignorance of their defects, and often after 
they have caused damage to the boilers, has to discontinue using 
them, and either feed with cold water, or replace them with 
heaters which do not allow the steam and water to mix, 
Surface heaters, or those which do not allow actual contact 
between the feed water and the exhaust steam, are of very 
varied construction, and to enable the different designs to be 
com) , it will be necessary first to carefully consider the 
conditions under which they work, with the qualifications which 
they ought to possess, aid which are shortly stated below. To 
heat the feed water to a high temperature a large amount 
of heating surface is necessary. It has been found in practice 
that about 2 square feet of surface per nominal horse-power of 
non-condensing engines is sufficient, if it is kept entirely free 
from scale and clean ; but as it is seldom, in actual work, that it 
is entirely so, it is advisable that there should be 3 square feet, 
and this will be ample if it is kept reasonably clean. To make 
sure that it is so, it is neces: to arrange the heater so that it 
can be examined and thoroughly cleaned without difficulty when 
desirable. It is almost impossible to obtain this large amount of 
heating surface without adopting some kind of tubular arrange- 
ment, which is also advisable from the fact that the transmittin; 
surface can be made thinner than by any other means, an 
consequently more effectual. The varying difference in 
temperature between the tubes and the vessel containing them 
causes unequal expansion and contraction, and this should be 
provided for in such a manner that it can take place without 
causing leaky tube ends, or damage to the tubes themselves. 
The steam should be allowed to pass from the engine without 
the slightest check or back pressure, as any loss from this cause 
has to be deducted from the beneficial results of the heater. The 
heater should contain a large amount of water, so that it may 
have sufficient time to deposit the lime, &c.; to enable it to do so 
it must be kept as much at rest as possible, and suitable means 
should be provided for blowing out the — periodically, and 
thus prevent its passing into the boiler. Together with engines 
and boilers, heaters are often placed under the care of unskilled 
men, and others, who frequently treat them with more energy 
than discretion ; therefore, they should be able to withstand any 
moderate amount of rough treatment without being materially 
injured ; oe also be constructed in such a manner that 
everything about them should be durable and self-contained, in 
the sense that no part should require renewing or repairing for 
years. Jacket pipe heaters were probably the earliest kind of 
surface heaters in use; they consist of a portion of the exhaust 
pipe enclosed in a larger one, the feed-water being forced through 
the annular space between them, on its way to the boiler. e 
principal objections to them are that it is impossible to get suffi- 
cient heating surface in without making them cumbersome and 
expensive, and also that it is impossible to clean them out with- 
out taking them entirely to pieces, which is such a serious matter 
that it is scarcely ever done, so that frequently the scale and 
deposit goes on accumulating till it is impossible to get the water 
through, and they have to be thrown out of use; from the same 
cause the temperature of the water heated by them falls rapidly 
as this accumulation goes on, and generally after a year or two's 
work they are practically useless. It is n to provide 
them with an expansion gland at one end ; this, however, is often 
even now overlooked, and broken flanges or split pipes are the 
result, or continuously leaky joints under the most favourable 
circumstances. Passing the exhaust steam through a coil placed 
in a chamber containing the feed-water, or pumping the water 
through the coil or through straight pipes connected ther 
alternately at their opposite ends, are other methods of ucing 
heaters, which, though often used, are not satisfactory arrange- 
ments. By the former method the coil, even if made of larger 
sectional area than the exhaust pipe, if it has sufficient superficial 
area, requires to be of considerable length, and the numerous 
bends or elbows cause a serious back pressure on the engine ; it is 
expensive to manufacture, and liable to leak at the joints. B 
the latter means the scale and deposit from the water is inside 
the tubes or coil, from which it is almost impossible to remove 
it; the water is too much disturbed to allow a quiet settlement 
of the lime, which is consequently all carried forwards into the 
boiler, and notwithstanding the rapid flow of water through the 
tubes, they soon get incrusted with scale, fall in efficiency, often 
ultimately get completely choked up, and as it requires taking 
entirely to pieces to clean out, this is seldom, and in most cases 
never done. The difficulty of making satisfactory surface heaters 
by these arrangements led to the introduction of multitubular 
ones. Fig. 1 shows the type probably first used. A number of 
tubes are fixed in a tube plate at each end, and are enclosed in a 
cylindrical casing containing the water to be heated, the exhaust 
steam passing through the insides of the tubes. The tubes having 
no provision for the accommodation of the unequal expansion, 
continually, when in use, try to work into or out of one or 
other tube plate; in consequence there is a certain amount of 
leakage, and often the tubes are split with the severe strain 
put upon them. There was the same trouble with surface 
condensers when they were first used, with this difference : 
in feed-water heaters the extremes of temperature and the 
pressure are greater and the difficulty increased. Wood 
ferules, packed glands, and elastic washers have been success- 
fully used with surface condensers, and have been repeatedly 
tried with feed-water heaters, but not with any satisfactory 
results, excepting in Moffat’s heaters, in which, on the water 
sides of the tube plates, at each tube hole, enlarged recesses are 
provided for india-rubber washers; collars are formed on the 
tubes which enter these recesses, keep the washers in — Itis 
obvious that heaters constructed in this manner must be entirely 
taken to pieces to clean them out; this is often a serious under- 
taking for the men who usually have charge of them, and they are 
generally allowed to work till the water after passing through them 
is scarcely raised in temperature, before it is attempted. They are 
sometimes arranged for the water to pass through the tu with 


the steam outside ; the scale from the water is then inside the 
tubes, and it is generally impossible to remove it without 
injuring them ; the water also is so disturbed that the lime, &c., 
is not properly deposited. 

(To be continued.) 





A NEW CHEMICAL INDUSTRY. 

Some of the most striking of the different new branches of 
chemical industry, which have sprung up and developed of 
recent years, have for their basis the waste product of some 
other chemical manufacture. A process of this kind possesses, 
in addition to its own intrinsic value, the advantage of ridding 
a manufacturer of waste matter that is otherwise a nuisance 
to him. Before the invention of Weldon’s regenerative 
chlorine process, which disposes at present so profitably of 
the enormous quantities of manganese liquors, these latter 
had been a veritable béte noir of the alkali manufacturer. For 
the last few years there has been worked in France a chemical 

rocess, whose starting point is likewise a residual matter, that 
had hitherto been simply thrown away. It is the extraction 
of a very valuable substance from the so-called ‘‘ vinasse”— 
the spent wash of the English distiller—which remains 
behind when the beetroot molasse has been deprived, by 
distillation, of its alcohol. The mode of operation, as 
devised by M. C. Vincent, engineering chemist at the great 
distillery of Messrs. Tilloy Delaune and Co., at Courriéres, 
and carried out at this place on a large scale, was described 
last Friday in a lecture by Professor Roscoe at the Royal 
Institution. The process being little, if at all, known in this 
country, deserves being briefly indicated in a few lines. 

After the sugar has been extracted from the beetroot, the 
remaining molasse is left to ferment and then distilled, and 
what now remains was usually calcined in furnaces for the 
purpose of regaining the potash salts, which it contains in 
considerable quantities; but this process of calcination 
destroys a great deal of organic matter, which scientific 
investigation has proved to contain valuable materials. 
Attempts to get hold of these organic substances by performin 
the calcination in closed retort-like vessels, though successfu 
in the laboratory, failed when tried on a large scale, until the 
task was taken up by’M. Vincent, who succeeded admirably 
in making the process financially profitable. The course of 
these operations, as practised in the above-mentioned great 
distillery at Courriéres, is as follows :— 

The vinasse of about 4 deg. B. is concentrated in open pans 
to 37 deg., then run into cast iron retorts and submitted to 
distillation. On opening the retorts, when the operation is 
over—usually in four hours—a black, very porous charred 
mass will be found, which is richer in carbonate of potash and 
easier to lixiviate than that obtained by calcination in contact 
with the air. The gaseous products of the distillation pass 
through tubes and vessels kept cool, where those constituents, 
which are at the ordinary temperature, liquid or solid, remain, 
whilst the non-condensable gaseous portion passes out and is 
employed as fuel for heating these retorts. 

The liquid portion of the substances condensed in the re- 
frigerators consists of tarry matters and ammoniacal water. 
The latter is, after the addition of sulphuric acid in excess, 
again distilled, when methylic alcohol passes over; the 
residue yields by crystallisation sulphate of ammonia, and 
the mother liquors contain salts of trimethylamine. This 
last body had until quite lately been only of interest to 
scientific men, and it could be produced only in small quan- 
tities. It was M. Vincent who had overcome the difficul- 
ties that had been in the way of working it profitably, and at 
this stage he proceeds thus: The liquors containing the tri- 
methylamine chloride are concentrated by evaporation until 
the boiling point of the liquid rises to about 260 deg. Cent. 
At this moment an active liberation of gas, composed of free 
trimethylamine and chloride of methyl, begins. When the 
temperature of the mass reaches 305 deg. Cent. only ammonia 
salts and chloride of monomethylamine will be in the retort ; 
at last, at about 325 deg. Cent., the entire mass will have 
been decomposed. The mixture of gases distilling over is 
conducted into hydrochloric acid, where the alkaline products 
are retained, whilst the chloride of methyl passes out and is 
collected in a gasholder over water. The acid solution is 
concentrated by heating it up to 140 deg. Cent. and then left to 
cool; after thesalammoniac crystals have separated, the mother 
liquor is again subjected to destructive distillation. The 
chloride of methyl is pumped out from the gasholder into 
cylindrical vessels provided with screw taps, where it is 
compressed until it liquefies at the ordinary temperature. Be- 
fore pumping it out the gas must be completely dry. Chloride 
of methyl is in its compressed state a colourless, mobile 
liquid of sweet ethereal odour, boils at —23 deg. Cent., and 
of sufficiently low vapour tension to render liquefaction easy. 

The use of the liquid is twofold. M. Vincent proposes to 
apply it to the production of artificial cold. By enclosing the 
liquid in a double-walled cylinder—between the walls—and 
putting into the hollow of the cylinder a non-congealable sub- 
stance—for instance, alcohol—a bath of low temperature will 
be obtained, as soon as the temperature of the chloride of 
methy] falls, in consequence of the opening of a screw-tap for 
enabling a portion of the liquid to escape as vapour, and thereby 
to lower the temperature of the rest. The aicoholic medium 
contains the object to be refrigerated. By passing a current 
of dry air through the chloride of methyl, the lowering of the 
temperature is advanced as far as —55 deg. Cent. Professor 
Roscoe in making this last experiment employed it for freezing 
mercury, which he got after a few minutes into a solid con- 
dition, capable of being hammered. 

The other application of chloride of methyl is to obtain 
some of the finest aniline colours. Its use for this purpose is 
not quite new, but owing to the age patos chloride of methyl 
commanded hitherto, colours prepared by its help were more a 
curiosity than articles of general commercial extent. M. Vin- 
cent’s interesting process, by cheapening the cost of the pro- 
duction of chloride of methyl, has given a great impulse to the 
preparation of these methylated aniline colours, among which 
methyl-green and methyl-violet are distinguished by richness 
and teillianey. To give an idea of the extent to which the 
working of M. Vincent’s process has already attained at the 

reviously mentioned distillery at Courriéres, the following 
res may be quoted :—90,000 kilogs. of molasses are daily 
submitted to distillation, yielding 250,000 litres—about 
55,000 gallons—of strong refined alcohol, and 40,000 kilos. 
of vinasses, From this latter are extracted 10,000 kilos. of 
potash salts, 1600 kilos. of sulphate of ammonia, 100 kilos. of 
methyl alcohol, and 1800 kilos. concentrated mother liquors of 
methylamine salts. The remaining tarry matters are then 
worked up for oils, ammoniacal water, &c. The merits of M. 
Vincent’s invention, and its importance for the beetroot-sugar 
industry of France, have been acknowledged by the Société 
d’Encouragement pour l’Industrie Nationale by the award of 
their gold medal to the successful inventor. 








APPOINTMENTS.—The following - egaeey a4 have been made 
at the Admiralty:—Thomas F. Hight, chief engineer, to the 
engineer, to the Belleisle, additional, for 


3 J. F. Lewis, x 
service in tender ; Ed R, Gilbert, assistant engineer, to the 





THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the meeting on the 18th February, Mr. Brunlees, vice- 
president, in the chair, the paper read was on “‘ The Construction 
of Heavy Ordnance,” by Mr. J. A. Longridge, M. Inst. C.E. 

Nineteen years ago the same subject had been brought before 
the Institution by the author. In the present communication he 
»roposed to examine the progress since made in gun construction at 

Voolwich, and especially referred to the official “‘ Treatise on the 
Construction of Ordnance,” printed by order of the Secretary of 
State for War, in 1877. After pointing out that, in this treatise, 
it was admitted that the true law of the distribution of tension was 
unknown to the Woolwich constructors, the author showed that 
the system adopted by them, and known as the Fraser system, 
was not on scientific principles, and led to results both 
costly and unreliable. The true ow connecting the pressures 
with the tensions was then demonstrated, first, in a homogeneous 
gun, and, secondly, in a gun built up on the model of the 9in, 

V oolwich gun (Mark IIT.), consisting of asteel tube anda thick iron 
jacket. It was shown by detailed calculations that, assuming an 
internal pressure of 24 tons per square inch, the inner surface of 
the iron jacket would be strained to about 17 tons per square 
inch, or 7 tons above the elastic limit of the material. This was 
with a shrinkage of one-thousandth of the diameter, A table 
was next given of the tensions of the iron jacket and steel tube 
due to an alteration in the shrinkage; and in another table the 
author showed the variation caused by a change in the moduli of 
elasticity of the material. Assuming a shrink of one- 
thousandth of the diameter, and moduli of elasticity of 12,700 tons 
for iron, and of 13,330 tons for steel, the result of repeated firing 
on the 9in. Woolwich gun was investigated, from which it 
appeared that the effect was gradually to reduce the tensions of 
the iron jacket, and increase those of the steel tube, until finally 
the shrinkage was reduced to zero, and the gun became nearly a 
homogeneous gun, Under these circumstances it was shown 
that, whilst the whole bursting strain to be resisted, with an 
internal pressure of 24 tons per square inch, amounted to 108 tons 
per side, the steel tube of 3gin. thick supported 52 tons, and the 
iron jacket of 12in. thick only 56 tons, Also, that the steel 
tube was strained to 27 tons per square inch at the inner surface, 
or 12 tons beyond its elastic limit. As a consequence, per- 
manent set took place, increasing with each successive firing, and 
finally the gun failed by the cracking of the steel tube. A similar 
investigation respecting the 8l-ton gun showed that a like result 
would ensue. 

The author next gave the dimensions of a gun, built accordin, 
to the true law, of the same calibre as the 81-ton gun, and showec 
that in it no portion of the material could ever be strained 
beyond 10 tons per square inch, with an internal pressure of 
24 tons per square inch. After a few remarks on the combination 
of the longitudinal strain with the circumferential strain during 
explosion, the author described various types of heavy guns pro- 
posed to be built on the system advoca y him in 1860, Those 
types were—first, a muzzle-loading gun of 20in. calibre, weighing 
150 tons, recoiling on its carriage; this gun would be 30ft. long 
in the chase, and would throw a solid shot of 3000 lb. with a 
muzzle velocity of 1600ft. per second. Secondly, a muzzle- 
loading 13in. gun, eauel on an ny gun carriage. 
Thirdly, a breech-loading 13in. gun, weighing about 454 tons. 

In conclusion, the author pointed out the great difference in 
cost between guns thus constructed and the Woolwich guns, In 
the Blue Book, entitled ‘‘ Army Manufactory Establishments,” 
printed on the 8th of April, 1878, the cost at Woolwich was 
given as follows :—- 


10in. guns of 18 tons.. .. £74 per ton. 
ilin,. » Ztoms.. .. 2 v 2S ww 
12}in. ,, SL ee ee £90 =~, 


At the same rate of increase a 150-ton gun would not cost less 
than £180 per ton. By the author's system, the cost of a 150-ton 
gun would not exceed £35 per ton; a 13in. muzzle-loading gun, 
£32 per ton ; and a 13in. breech-loading gun, £50 per ton. 

A discussion was commenced, but, not having been concluded, 
it was stated that it would be resumed at the next meeting. 








NARROW GAUGE SWEDISH LOCOMOTIVE. 


WE illustrate at page 152 a six-wheeled narrow gauge goods 
engine for the railways in the Island of Gothland, which was 
exhibited at Paris last year. The construction of this engine 
is so clearly shown by our engraving that little description 
is required. 

The principal dimensions are as follows :— 


Boiler :— 
Grate surface .. 6°2 square feet. 
Fire-box do. o & 
Tube do. .. -. 415 
Total do. .. Se . 460 
Tubes No. oh eke ne eel lée es. ce 
Length of do. - “se vee = Se 
Diameter of do. .. .. «. «. o« «- 1°65in. 
Do. of barrel of boiler .. 34in. 
Total length of boiler .. 11ft. 


Pressure of steam 
Engine :— 


Diameter of cylinder .. llin. 


Length of stroke .. 16in. 
Diameter of wheels _.. 8ft. Sin. 
Weight of engine, full 15 tons. 
Tractive effort .. .. 2 tons. 
Capacity of bunkers .. -. Gcwt. 
Do. of tanks .. .. .«. 1°75 tons. 


The gauge of the line is 3ft. There are many sharp curves 
and steep inclines. The finish of the engine is very good, 
and we understand that similar locomotives are giving very 
satisfactory results in daily work. 








Tue Herescnorr Torreno Boat.—Certain statements made 
in our last impression are, we are informed by therepresentative to 
the Hereschotf Engineering Company, not strictly accurate. Thus, 
the wae boat now in this country is not that tested by the 
Uni States Government, but was built to the order of, and 
paid for by the English Government. He also states that the 
reports which have been published concerning the fire on board 
the boat have been much exaggerated. We may add that Mr. 
Hereschoff is not at all Mapeaed to agree with us in our estimate 
of the value of his boiler, nor will he concede that the verdict 

ronounced on the Estelle—the boat tested in the United States— 
y the officers who tried her, was really adverse. 


THe Encrveers’ Srrike.—From generally expressed opinions 
by members of the various branches of the engineering trade, 
both at the offices of the Central Committee and those of the 
sectional committees, there per to be a desire to bring together 
into one society all the skilled artisans whose handicraft is in one 
respect allied to the engineering business. At present the Amal- 

amated Society of Engineers, which numbers over 46,000 mem- 
Conn includes machinists, millwrights, smiths, and pattern 
makers; but, apart from this, there are the Boiler Makers’, the 
Ironfounders’, the Steam Engine Makers’, and the London 
Pattern Makers’ Societies, all of which are separately governed, 
having officers and funds independently oi each other, but enforc- 
ing rules of a very similar character, which also in the main are 
the rules of the Amalgamated Society. The Union would give a 
combination of 70,000 skilled mechanics. On Tuesday the Cen- 
tral Committee received a large amount of money both from 
London and the country. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*.* It has come to our notice that some applicants to the Patent- 
* office Sales Department, for Patent a a eo ap ap have caused 
much unnecessary trouble and th to t and to 
the Patent-office officials by giving the pods ne of the page of THE 
ENGINEER at which the Specification require is referred to, 
instead £ giving the aa number of the Specification. The 
mistake has been made by looking at THe EncineER Index and 
giving the numbeis there yeeney which only refer to pages, in place 
of turning to those pages and finding the numbers of the Specifi- 
cation. | 
Grants and Dates of Provisional Protection for Six Months. 
382. E.ecrric Lames, J. Imray, Southampton-buildings, Chancery-lane, 
London, 

883. BurNiNa Cement, H. Simon, St. Peter's-square, Manchester.—A com- 
munication from W. Michaelis, Berlin. 

884. Lime and Cement Kixns, E. W. Killick, Northfleet. 

385. Bast or SMELTING FURNACES, J. R. Cassels, Glasgow, and G. R. 
Wood, Wishaw, N.B. 
387. DREss SusPenpEeRs, G. R. McDonald, Bartholomew-close, Lon- 

don. 

888. Vent Pec, M. Lowenstein, Birmingham 

389, Rercecrors for Evecrric Licutino Apparatus, W. R. Lake, South- 
ampton-buildings, London.—A communication from E. B. Watson, 
Yokohama, Japan. 

390. Prorectine Coatie for Surprs, &c., G. Watson, Castle-Eden Colliery, 
Durham. 

891. Puarrina, &c., Woven Faprics, J. A. Jackson, Garstang. 

392. Gas Movor Enoines, J. Shaw, Paddock, near Huddersfield. 

393. SnutTrLes, J. 8. Crowley, Manchester, 

304. TeLernones, J. H. Johnson, Lincoln’s-inn-fields, London.—-A com- 
munication from F. A. Gower and C. Roosevelt, Paris, 

395. Bearinos for the Wueets of VELOCIPEDES, N. Salamon, Holborn 
Viaduct, London. 

306. Hrrcuina Horses, A. M. Clark, Chancery-lane, London.—A com’ 
nication from 8. Frost, Weston Newton, U.8.—30th January, 1879. 

897. Curtine the Tureaps of Screws, F. W. P. Parker, Oxford. 

$98. So.es and Hees of Boors and Suors, G. W. Simmons, Tichborne- 
court, Holborn, London. 

399. Wueec-currers, T. Foster, Manchester. 

400. Sewinc and Empromery Macuryes, W. E. Gedge, Wellington-street, 
Strand, London.—A communication from E. Cornely, Paris. 

401. Boots and Snors, 8. Rowland, Stafford. 

402. Paints, R. J. Cunnack, Helston, and W. Argall, Breage. 

403, Boots and Snoes, C. Edwards, South ild 

404, Steam Enornes, D. Greig, G. Achilles, and J. Booth, Leeds. 

405, Suprtyinc WaTer to WaTer-cLosets, &c , H. Owen, South Kensing- 
ton, London. 

406. GuLteys and Fat Traps, H. Owen, South Kensington, London. 

407. Burners for Perroteum Lamps, W. Brierley, Halifax.—A commu- 
nication from E. H. Haeckel, Breslau, Germany. 

408. Compine Corton, &c., T. H. Rushton and J. itis: Bolton.—31«t 
January, 1879. 

410. GALLERY or GLOoBE-HOLDER, J. Fielding, Manchester. 

411. Hetmerts, &c., E. Cooper, Queen Victoria-street, London. 

412, TRansmittinG Sounp, L. J. Crossley, Halifax. 

413. Stoves, W. E. Gedge, Wellington-street, Strand, London. —A commu- 
nication from B. Richard, Birmingham. 

414. Grixpinc MINERALS, &e., R. J. Edwards, Shoreditch, London. 

415, PERFORATING MACHINES, i. J. Haddan, Strand, London.—A commu- 
nication from EK. W. Blackhall, Toronto, Canada. 

416. Evectnic Lamps, J. D. F. Andrews, Mount-street, Charlton, 

417. Tricycies and Bicyc.es, I. T. Townsend, Covent 

418, Sream Enornes, D. Greig, W. Hartnell, and W. Daniel, Leeds. 

419. Topacco Pipes, L. B. Bertram, Park- road, New Wandsworth. 

420. Burner for Vouatine O11 Lamps, F. H. F. Engel.—A communication 
from E. Golstein, Hamburg. 

421, Gioves, J. Matthews, Ds yalyell- -road, Brixton, London. 

22. Portas_e Brewine Pans, &c., J. Yeadon, Thackle 

423. SELF-ADJUSTING GANTRYS, Ww. 
1879. 

424. Biast Furnace Apparatus, T. Hollis, Ilkeston. 

426. Lockinc Nurs upon Scre WED Botts, A. Martyn, Evington-road, 
Leicester. 

427. Evecrric Lamps, C. Dubos, Paris. 

428. MANUFACTURING AGGLomeRATED Fvet from Coat Dust, W. L. Wise, 
Chandos-chambers, Adelphi, London.—A communication from Cc. Hilt, 
Kohlscheid, Germany. 

429. ORNAMENTAL Printina, E. A Wiinsch, Glasgow. 

430. Steam Packine, W. McGlashan, Leith, N.B. 

431. Unwinpine YarN from Rivne Turostie Bopssrns, &c., E. K. Dutton, 
St. Ann’s-churchyad, London.—A communication from W. G. H 
Veltzer, Rheydt, Germany. 

432, Uritisino Ostricn Featuers, M. Joseph, New Hampton 

433. ELasric Routers, J. Burbridge, R. C. Thorpe, and 7. Oakley, 
Tottenham, London. 

434. Rattway Brakes, H. E. Newton, Chancery-lane, London.—A com- 
| a from O. B. Kendall, Buffalo, U.8., and P. R. Miller, Toronto, 
Canada. 

436, Permanent Way of Tramways and Raitways, H. Vignoles, Delahay- 
street, Westminster. 

437. SEWAGE Works, &c., W. H. Denham, Southsea. 

438. WaTerPRooFING Woven Fasrics, &c., W. R. Lake, Southampton- 
buildings, London. — A communication from A. J. Huleux and C. y- 
fuss, Paris. —3rd Parr 1879 

439.. CLamp Skates, F. W. tiilliara, Edinburgh. 

“. , Se for Rances, &c., H. Schooling, Great Garden-street, White- 

l-road, London, 

une MBING "Woot, I. Holden, Bradford. 

445. Fouptne Heaps for CARRIAGES, J. G. Harrison, Birmingham. 

447. CoLourtne Matters, C. Casthélaz, Manchester.—A communication 
from J. Casthélaz, Paris. 

449. FLesuinc Macurnyes, R. Middleton, Leeds. 

451. Kyittinc Macuinery, M. Grieve, Chestnut-street, Leicester.—4th 
February,,1879. 

4284. Pen and Penciu. Cases, H. A. Dufrené, South-street, Finsbury, 
London.— A communication from J. Massip, Rue Louis le Grand, 
Geneva.—25th October, 1878. 

110. MANUFACTURING Bricks, &c., T. Chappell, Blackstock-road, Finsbury 
Park, London.—10th January, 1879. 

208. IMPARTING MoTION To V ELOcIPEDES, &c., E. G. Bruton, Park-crescent, 
Oxford. -18th January, 1879. 

312. Srapzs, R. Waycott, cy a Devonshire. —28th January, 1879. 

363. a and Pewcit Cases, A . Woodward, Birmingham.—29th Janu- 
ary, 1879. 


886. Exrmncuisnine FLames-in Hyprocarspon O11 Burners, H. E. Willis, 
Euston-road, London, and J. P. Bayly, Dudley-grove, Paddington.— — 
80th January, 1879. 

409. Prore.iine Sutrs, C. D. Abel, Southampton-buildings, London.— 
A communication from J. von Binzer and Eduard Bentzen, Salzburg. 
—Blst January, 1879. 

435. Hyprants, A. B. Houghton, Birmingham.—3rd February, 1879. 

444. GLove Fastrenrnos, E, Atkins, Birmingham. 

448. Packinos for Pistons, A. M. Clark, Cmnoery-tane, London.—A com- 
munication from A. Vivarttas, M. K. Hamilton, jun., . Greene, 
jun., W. A. Nichols, C. H. Myers, and W. W. Maclay, New York. 
450. Ewvevorrs, J. Stubbs, New Kent-road, Surrey. 

7. am &e., Liquips, J. Price, jun., Taverpesl. —ith February, 


oe — Licutine, R. W. H. P. Higgs, [King William-street, Lon- 
don 


456. ‘Syaswazs, C. F, Stahlecker, South-street, Finsbury. 

457. Suears, C. G. Hallas, F. Flower, and E. Pearson, Sheffield. 

458. PAPER-MAKING APPARATUS, . Smith, Horton Kirby. 

459. Currine, &c., Parer, H. N. Waldegrave, Wilton-crescent, Belgrave- 
square, London. 

«. HEATING AIR, 8. Hallam, rasovrurtane Fennel-street, Man- 
chester. 

462. Sream-ENotnes, G. Saxon, Op Manchest 

463. Steam Cuests, H. Turner, ee and J. Ruscoe, Hyde, 
Cheshire. 

465. ~ EXHIBITING Etectric Licut, 8. W. M. de Sussex, Bruxelles, 


Be 
466. — m WaEor, J. Wells, Wednesbury. 
467. Lamps, H. Mason’ and J. BR ig Birmingha 
ise, Chand Se ahaenbers, Adelphi.—A 


468. PRINTING. MACHINEs, W. L. 
communication from A. H, ey Leipsic, Saxony.— 5th February, 
in, Loughton. 


ng . 
—A communication from 








mdon. 





Vv. 
Lock wood, Sheffield.—let February, 





1879. 
469, Treatment of Paper, N. J. Heck 
470. Ice, A. Crespin, Rue de la a 
C. Vincent, Boulevard St. aris. 
471. Fo.prna, &c., SHEETS of Meeks. G. Rhodes and W. Rhodes, Wake- 


, Chancery-lane, London.— 
Organ Company, West Meri- 


den, U.S. 
4738. Percussion Caps, F. Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from G, Bloem, Diisseldorf, Germany, 


fie’ 
472, Brow Pepats for Oraans, E. T. H c. a 
A communication from Wilcox and ite Organ 





474. Inon and Sree. Fencixe, M. Bayliss, ae eee 





475. Coan Minina, &c., Macuives, B. J. B. M buildi 
London.—A communication from J. ¥. "Mietine and O. Butler, 
Wayne, U.S. 

476, Lannenh, B. J. B. Mills, Sou ton-buildings, London.—A com- 





munication from J. Marzari, cae Italy. 

a Gatvanic Batreries, T. Slater, Westbourne Park, Paddington, Lon- 

on. 

478. InsrruMEnT for Ionr11ING Sarety Fuses, W. B. Smith and G.J. Smith, 
Tuckingmill, Cornwall. 

479. Pree Vices, J. N. Sperryn, Queen Victeria-street, London. 

480. Pickinc up CBANGE at BookInG OFFICE WIxpows, M. C. Greenhill, 
Southport. 

481. Tenrer Hooks, E. Walker, Batley. 

482. Trimminos for Dress, J. Steiger, Herisan, Switzerland. 

483. Lace Curtains, J. Steiger, Herisan, Switzerland. 

484. Grass, J. H. Johnson, Lincoln’s-inn-fields, London.—A communica- 
tion from R. M. Atwater, Melville, and J. Whitall, Philadelphia, U.8.— 
6th February, 1879, 

485. Sounpers for TeLecrapuic Purposes, J. R. Edwards, Liverpool. 

487. Construction of Rains, &c., T. Floyd, Westminster-chambers, Vic- 
toria-street, London, and W. H. Penning, Alexandra Villas, Seven 
Sisters-road, Hornsey. 

489. MARKING on SpooLs or Bopstys, 8. Bash, Glasgow, and H. Levy, Picca- 
dilly, London. 

490. Barcnina Jute, F. 8. Sandeman and J. McLean, Dundee. 

492. Motive Power, L. A. Aspinwall, Chancery-lane, London. 

ax OpventnG Doors of Wacons, R. Morton, Newton Heath, near Man- 

ter. 

494. Lamps, J.P. laprenee, f e. Mary Axe, London.—A communication 
from A. Combs, Philadelph: 

495. CALoRIC ENGINES, M. aa Boulton, Tew Park, Oxford. 

496. Surp Lamps, A. M. Silber, Wood- -street, London. 

497. — or BaTTeRY Guns, J. F. Trotter ‘Southampton-buildings, 
London 

498. Worxixc Brakes, C. D. Abel, South London.—A 
communication from G. W ‘eatinghouse, Rue de la Victoire, Paris.—7th 
February, 1879. 

499. Piares and Disnes, H. Benson, Nottingham. 

500, Curtina Frrewoop, J. Lambie, Kennington, and B. C. Evers, Mark- 
lane, London. 

591. Om for Parntina, F. Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from D. Stiess and H. Braam, Frankfort-on-the-Maine, 
Germany. 

502. Governors, W. B. Haigh, Oldham. 

503. SUPPLYING WATER to WATER-CLOSETS, A. Wheeler, Oxford. 

505. Ancuors, D. Nathan, ay “ange ona London.—A communica- 
tion from A. Cozza, Orvieto, Ital: @ 

506. Sprinos ‘for Groves, &c., G. Blackwell, Kingscote. 

507. FasTeNnINGs FoR GLOVES, 4 Blackwell, Kin ite. 

508. SuHapes or LANTERNS, H. V. berg Regent- -street, London. 

509. BLEACHING AMBER, Zi. G. Wilson, Market-street, Manchester.—A 

m E. Schrader and O. Dumcke, Konigsberg, Prussia. 

Sueep SHears, E. Wilkinson, Grimesthorp, Sheffield. 

HARVESTING Macuines, G: Orendi, Leschkiroh, Transylvania.-—Sth 

February, 1879. 

513. E.Lecrro-pynamic Apparatus, J. Imray, Southampton-buildings, 
London.—A communication from F. J. Endrés, Paris. 

514. Weipep Iron Tuses, W. Brownhill, jun., Walsall. 

515, Steamino Printep Fasrics, J. Smith, Thornliebank, N v.B. 

516. Disnes or Pans, G. Mander, Birmin; 

517. Grinpino and Pouisnina, R. J. Edwards, “Shoreditch. 

518. AsToNomMIcAL Apparatus, E. G. Brewer, "Chancery- lane, London.—A 
communication from F. W. Eichens, Paris. 

520. Giug, W. R. Lake, South buildings, London.—A communica- 
tion from O. Briegleb, Berlin. 

521. Recorpinec the Time of ARRIVAL and Leavine of WorkMen, J. C. 
Mewburn, Fleet-street, London.—A communication from J. Quatravaux, 

ris, 


aris. 

522. Sart Hanks, F. Ramsay, Manor-road, Forest-hill, Kent, and J. H. 
Shoebotham, Birmingham. 

523. Osrarnino Evectrric Currents, E. T. Bousfield, Bedford, and W. R. 
Bousfield, Bristol 

524, Looms, H. Lomax, Darwen, and G. F. Bradbury, Crumpshall House, 
near Manchester. 

525. Securinc Pores of FouR-wHEELED VEHICLES, O.. Jones, Shepherd's 
Bush, London. 

526. Ixk APPLIED to WRITING Pens, A. M. Clark, Chancery-lane, London. 
—A communication from L. F. e, Paris.—l0th February, 1879. 

528. Coxine Fue, W. E. Thursfiel leld, Madeley. 


Inventions Protected for Six , Six Months or on the Deposit of 
Complete Specifica’ 

558. Lacino Stups, W. R. Lake, sai London.—A 
communication from M. Bray, Newton, Massachusetts, U.8.—12th 
February, 1879. 

562. Fasrenrnes for Boots and Suoes, W. R. Lake, Southampton-build- 
ings, London.—A communication from E. Rees, Merced, California, 
U.S.—12th February, 1879. 

630. OBTAINING MorTIVE Power, C. Tellier, Route de Versailles, Paris.— 
llth February, 1879. 


hoildi 





tion f 





510. 
bill. 








Patents on which the Stamp Duty of £50 has been Paid. 
= Rerorts, W. P. Ingham and A. C. Hill, Redcar.—19th February, 


876. 

734 Srorprxs for Borries, C. Claxton, sen., and C. Claxton,'jun., Lin- 
coln,— 22nd February, 1876. 

743. PreseRvING ANIMAL Martrers, F. 8. Barff, Kilburn, London.—22nd 
February, 1876. 

753. Ratstino Raruway Tratys, W. H. Eyles, Weston, and G. 
Bristol.—23rd February, 1876. 

784. egy eo Fires, T. Lawes, City-road, London, and D. McLen- 
nan, West Green, London.—24th February, 1876. 

862. Prorectinc Iron Surraces, F. 8 , Kilburn, London.—29th 
February, 1876. 

992. Furnaces, L. 8. McDougall, London.—7th March, 1876. 

696. Fire-arms, J. Aston, Hythe.—19th February, 1876. 

749. Steam Enarnes, E. Wood, Bolton.—23rd February, 1876. 

751. Preventina Escape of Gas, W. J. Warner, South Shields. 
February, 1876. 

902. Movine Lanp, D. Greig and M. Eyth, — —2nd March, 1876. 

777. Lininc PASTFBOARD, &e., W. R. Lake, , Lon- 
don.—24th Februar’ Hd 1876. 

865. Parer Boxes, H. J. Haddan, Strand, London.—lst March, 1876. 

1117. Forcine Liqurps, E. Kérting, M Manchester.—15th March, 1876. 

781. TREATMENT of Sreps, &c., E. King, Ashley Dale, Newmarket.—24th 
February, 1876. 

783. Mowine and Reapinc Macutves, W. MclI. Cranston, Worship-street, 
London.—24th February, 1876. 

793. Bortne Stove, J. G. Jones, Stoke Newington, London.—25th Febru- 
ary, 1876. 

$10. Macnines known as Mippiine Separators, J. Walworth, Bradford. 
—26th February, 1876. 


Eyles, 


—23rd 








Patents on which the Stamp Duty of £100 has been Paid. 

563. Hypravutic Rams, W. C. Church, Brixton.—2lst February, 1872. 

649. STONE-BREAKING Macutnes, H. R. Marsden, Leeds.— lst March, 
1872. 

545. LirHooRapHic PRINTING * ame W. E. Newton, Chancery-lane, 
London.—20th February, 1872. 

595. Workrine Brakes, G. Westingh , Southampton-buildings, Lon- 
don.—24th February, 1872. 

706. TypE-sETTING Macuines, W. R. Lake, Southampton-buildings, Lon- 
don.--7th March, 1872. 











Notices of Intention to Proceed with Patents. 
92. VenTILaTING BorLpinos, J. G. Tongue, South buildi Lon- 
don.—A communication from J. M. A. Lacomme. a January, 1879. 
113. PorTaBLe Gas Apparatus for Heatrse Water and other Liquips, 
8. W. Wentworth, South Hackney, London.—10th January, 1879. 

138. Wire Rorgs, J. Lang, Gateshead on-Tyne. 

146. Grease, P. M. Crane, Manchest ter. 

148, Castors for Pianos, W. R. Lake, § London.— 
—A cea gage from we: Va Wallace. —13th January, 1879. 

154. —— F. N. Davis, South , London.—14th January, 
1879. 

166. Water Meters, W. R, Lake, Spe EIS London.—A 
communication from L. H. Nash, 

175. Mrxinc Macutyss, P. H. Bracher, High-street, Wincanton. 

176. Sream Capstans, J. Vivian, Mylor Bridge.—15th January, 1879. 

198. MARINERS’ COMPASSES, H. A. Severn, Earl’s-court-square, South 

Kensington, London.—17th gag 1879. 

gn og of Borries, C. F. food. ‘Sheffield, and J. Wilkinson, 
Swinton 

222. Fd Brakes, J. Clark, Kensington, London.—20th January, 


2st, Rirmacrony Bricks, 8, G. Thomas, Queen’s-road, Battersea Park, 
mdon. 
. Barry, Pentonville-road, London. 





+h "; bnildi 








258. Horstino, &c., Surps’ Boats, J. H. 
- — MACHINERY, W. W. Urquhart, J. Lindsay, and R. Allan, 
rundee. 





271. Iron, W. T. Lewis, Neath.—22nd January, 1879. 

316. SreaM BoiLers, A. F. Yarrow, Poplar. 

321. Aim Drums fcr VentiLatinc Muves, W. Fourness and R. Fourness, 
Leeds. 25th January, 1879. 

357. Latues, W. R. Olivey, Bury.—28th Januury, 1879. 

858. Trunks, &c., W. Newton and R. F. Owen, Liverpool. 

360. LupRIcATORS, G. Westinghouse, jun., Southampton-buildings, 
Chancery-lane, London.—29th January, 1879. 

383. Burninc CeMENT in Kiins, H. Simon, Saint Peters’s-square, Man- 
at aoe —A communication from W. Michaelis 

. Lore and Cement Kixns, E, W. Killick, Northfleet. 

soe. TeLepHones, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from F. A. Gower and C, Roosvelt.—30th January, 1879. 

504. PAPER-FEEDING Device, C. Ellery, Albany, U.8.—8th February, 1879. 
543. CouPLED WHEELED Locomotives, J. Imray, Southampton-buildings, 
Chancery-lane, London.—A communication from F, Weidknecht.— 

11th February, 1879. 

3888. Door CHAIN, Cc. B. Welin, Dean-street, Oxford-street, London.—3rd 
October, 1878. 

3972. Gas Motor Enotnes, G. W. Weatherhogg, West-square, Lambeth. 
— 9th October, 1878. 

4038. Woven Drivine Betts, W. W. Cobbett, Conduit Vale, Greenwich.— 
A communication from W. Fenton.—1l2th October, 1878. 

4082. SusPENDING, &c., Surps’ Boats, E. G. Colton, Lord-street, Liverpool. 
—A communication from H. Ashford. 

4092. Bianks for Bank Cueques, E. Parkman, "a ictal 
London —A communication from F. W. Broo! 

4097. REGENERATIVE Gas Furnaces, W. or wel Newport.—1l5th Octo- 
ber, 1878. 

4101. Raistnc Surps’ Boats, J. Nicholson, South Shields. 

4102. Automatic Gas Burners, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from W. Klinkerfues. 

4106. Caxpine Woot, E. Wilkinson, Marsden. 

4110. Sprinninc Corton, J. H. Wilson, Todmorden, and L. Wilson, Man- 
chester.—l6th October, 1878. 

4145. Cuocks for Suips’ Boats, G. Ruxton, Liverpool. 

4151. Propucinc Fiexincte Mareriat, H. Li g, Southampton- 
buildings, London. 

as. Revo.vine and Cortinc Sxutrers, P. Holland, Swinton, near Man- 
chester. 

4159, Teacapvtzs, T. G. Thomson, Manchester. 

4163. ELecrric Licutine, J..N. Aronson, Bedford-row, and H. B. Farnie, 
Great Marlborough-street, London.—18th October, 1878. 

4164. RarLway SIGNALLING, W. Stringer and H. Ivey, Kilburn, London. 
—19th October, 1878. 

4187. Makrnc Cicars, C. Kesseler, Mohrenstrasse, Berlin.—A communi- 
cation from 8. Block and E. Koch. 

4191. Gun-carriaces, C. M. Sombart, Magdeburg, Germany.—A commu- 
nication from H. Studer. 

— Stoppers for Borries, B. Haigh, Glengall-road, Poplar.—2lst Octo- 

r, 1878. 

4199. WHeEeELs for Tramcars, E. Perrett, Victoria- join, London. 

4203. Puxiryinc Trpa Rivers, H. K. Bromhead, G 

4207. Core Bars, J. Chambers, near Nottingham. 

4212. Licutine by Execrriciry, C. Tilston Bright, Delahay-street, West- 
minster. 

4214. Looms, A. V. Newton, Chancery-lane, London.—A communication 
from New York Silk Manufacturing Company, Incorporated.—22nd 
October, 1878. 

4228, CoLourinc Matters, W. Spence, See London.—A com- 
munication from A. Herran and A. Chaudé 

4240. ELecrric TELEGRAPH APPARATUS, W. R. Lake, Southampton-build- 
ings, London.—A communication from F. Tommassi.—23rd October, 
18738 

4251. Exvevores, C. 8. Britain and H. King, Liverpool. 

4262. Propucine Satt from Brive, T. Chadwick, Liverpool, H. White- 
head and 8. N. Cartlidge, Longport. 

4271. SautrLe Motions, A. V. Newton, Chancery-lane, London.—A com- 
munication from the New York Silk Manuf: acturing Company, Incorpo- 
rated.—24th October, 1878. 

4318. FLEsSHING, &c., Sk1Ns, W. R. Lake, Southampton-buildings, London. 

—A communication from Garric, Son, and Terson. — 26th October, 
1878. 

4353. TreatTiInc AMMontacaAL Liquor, J. Imray, Southampton-buildings, 
London.—A communication from H. J. E. Hennebutte and C. J. F. R. 
de J. Mesnard.—29th October, 1878. 

4391. Dyrine Harr, &c.. J. Frost, Huddersfield.—31st October, 1878. 

4411. Furnace, &c., Bricks, E. R. Salwey, Brongarw, Bridge End, Gla- 
morganshire. 

4416. Comprne Macurnes, C, D. Abel, Southampton- buildings, London.— 
A communication from J. B_ Meunier. 

4422. Kyirtine Macuinery, F. D. Poulter, Basinghall-street, London.— 
A communication from W. H. McNary. 

4423. Pumes, J. H. Johnson, Lincoln’s-inn-fields, London.—A communi- 

cation from J. Bretonnitre. 

4427. Presses, A. M. Clark, Chancery-lane, London.—A communication 
from E. W. Bliss.—lst November, 1878. 

4445. MANUFACTURING Boxes, A. M. Clark, Chancery-lane, London.—A 
communication from E. W. Bliss.—2rd November, 1878. 

4489. CoLourinG Matters, J. C. Mewburn, Fieet-strect, London.—A com- 
munication from A. F. Poirrier, D. A. Rosenstiehl, and Z. Rouissin. 
4490. CoLouRING Matters, J. C. Mewburn, Fleet- street, London. —A com- 

munication from Z. Roussin and A. F. Poirrier. 

4491. Propucinc CoLourine Matrers, J. C. Mewburn, Fleet-street, Lon- 
don.—A communication from Z. Roussin and A. F. Poirrier.—6th 
November, 1878. 

4503. PreparinG Paper, F. W. Matthes, Live l-road, London. 

4508. LrrHocRapaHic Printixc Macuryes, G. Mann and C. Pollard, Leeds. 

4523. SasHes for Winpows, T. H. Collins, Winchester.—7th November, 
1878. 

4536. Fastentnes for Brace.ets, &c., J. Tranter, Birmingham.— sth 
November, 1878. 

4765. CotTtinc Out Sotes and Heets of a, J. Silman, Washwood 
Heath, Birmingham.—22nd November, 187 

4831. TREATING Bones, E. Packard, jun., Bramford. 

4835. Brr Stocks, A. v. Newton, Chancery- Jane, London.— A communica- 
tion from C. M. Knowles. —27th Nov ember, 1878. 

4906. Locks and LaTcHes, J. M. Matthews, Baker’ 's-row, Whitechapel, 

2nd Di 





London.— 18’ 

4939. REAPING MACHINES, G. Spencer, Spout Farm, Ashleyhay, Wirks- 
worth, Derby.—3rd December, 1878. 

4982. CaLcinine Gypsum, E. J. an Fenchurch-street, London.— 
5th December, 1878. 

5056, Motive Power Enaines, P. Ferguson and W. Henderson, Glasgow. 
—1l0th December, 1878. 

5083. Frre-Bars, C. Hill, East India-road, Poplar. 

5103. Sewine Macurnes, W. R. Lake, Soulitenpten-teiilings, London.— 
A communication from the Howe Machine Company (Incorporated).— 
12th December, 1878. 

5116. Drain Provans, R. Knights, Harleston.—13th Decemder, 1878. 

5260. Furnaces, P. Spence, Manchester. 

5273. PREssInG Paper, A. M. Clark, Chancery-lane, London.—A commu- 

nication from J. W. Jones.—24th "December, 1878. 

82. WEIGHTING eae, T. Hawley, Coventry. 8th January, 1878. 

145. WRINGING MacuINEs, C. Wood, Heaton Norris, Lancashire.—13th 
January, 1879. 

157. Packine Macuixes, W. R. Lake, Southampton-buildings, London.— 
A communication from the Cleveland Paper Box Machine Company 
_(Incorporated).—14th January, 1879. 

173. SuLpHate of —* 8. Baerlein and M. Baerlein, Manchester.—A 
communication from F. Laur. 

174. Controtuinc, &c., FLow of Liquips, E. L. Voice, Francis-street, 
eee London.—-15th January, 1879. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 





1455. Cases ror Packrinc WINE AND OTHER Bort es, WV. Hurst.—Dated 
llth April, 1878.—{ Not proceeded with.) 2d. 

Insiie the bottom of the case is a second thickness of wood, which is 
pierced with a round hole to receive the base of each bottle. Ata con- 
venient distance from the bottom a division is fastened in the case 
parallel to the bottom and covering the entire area, and is pierced with a 
series of round holes corresponding with, and situated perpendicularly 
over the holes in the false bottom. A cylinder is fastened into and 
extends from each of the holes in the division to the corresponding holes 
in the false bottom. 

2027. Secretary Writinc TaBLe, J. Clegg.—Dated 21st May, 1878. 6d. 

This consists of a pedestal table of the ordinary form, but each pedestal 
is fitted with an inner case fitted as a secretary, formed in two parts and 
hinged together so as to fold and fit inside the pedestal, proper sprin 
catches being provided to secure the same, when closed, also groov 
rollers and runners to allow of the easy motion of the hinged cases. To 
the back of the centre drawer is fixed a bar, the ends of which are 
secured to the inner case, so that when the drawer is opened the hinged 
cases are drawn out, and may then be opened by pressing the spring 
catches. To the back of the desk slope is fixed on a centre one end of 
a lever, the other end of the lever working on a centre fixed to the inner 
frame to the table part, so that when the centre draw is opened the 
slope will be raised. In the right-hand side of the drawer is an openii 
in which is pivotted a semicircular pen-tray with inkstand, whi 
tray when required for use is turned outwards on its pivot. 

2180. Cookinc anpj Heatinc By Gas, A. Sweet.—Dated 31st May, 1878. 
tid. 

The burners are generally of the kind known as atmospheric, and of 
the bar form, with the burner holes as close together as possible. Some- 
times a number of these burners are placed side by side. Immediately 
above these burners, or at the side, is a slotted plate, each slot being 
exactly over the holes forming the burner. The boiler is made of long tubes 
coiled in fiat or table fashion, leaving a space of a few inches between 
each complete coil. These coils are connected together so as to allow a 
free waterway from coil to coil and from series to series. 

2229. Water TuYERE-rRoNs OR TuveRrs, J. Yates and G. W. Wilford.— 
Dated 4th June, 1878. 6d. 

This consists in atcaching a loose nozzle to the body of the tuyere by 
two or more long bolts screwed into and attached to the loose nozzle, and 
passing through the ordinary water-way of the main body of the tuyure, 
and fastened to or tightened firmly up to it by means of nuts, cotters, or 
similar appliances. 

2233. Apparatus FoR Ex#avustTiyG oR IMPELLING LiquID oR GASEOUS 
Bopies, W. E. Newton.—Dated 4th June, 1878.—(A communication.) 6d. 

This consists in a double curve given to the blades or passages of the 
fan or wheel which form has the advantage of facilitating the entry of 
the fluid without any shock, then giving it a maximum speed under the 
best possible conditions, and finally allowing it to escape at a low speed, 
the direction of the escape orifices being opposite to that of the rotary 
movement. 

2255. ARRANGEMENT AND WORKING OF APPARATUS FOR DRYING AND 
—— Bricks, &c., H. D. Marshall and J. Lister.—Dated 6th June, 
878. 6d. 

At a convenient point upon the line of communication to the tunnel or 

kiln, or burning chamber, is arranged a close drying chamber of suitabl 


the pulp and water receiving box, passing under the cylinder, and having 
its opposite end ted with and wound on an excentric roller at the 
opposite end of the channel, or a regulating plate adjustably attached 
to the same part of the vat bent into an are corresponding with the con- 
tour of the cylinder, and arran; to be moved to or from the cylinder 
for contracting or widening parts of the channel. 

. APPARATUS FOR ReETARDING AND Stoprinc Rattway TRALNs, 

W. R. Lake.—Dated 26th June, 1878.—(A communication.) 8d. 

This consists in causing the brakes to be applied by “ electro- 
automatic ” means, or by operating the controlling devices or parts placed 
ou the engine by means of electrical communication fixed on the train 
itself. ectrical communication is provided on or in the train, and 
which extends upon the tender to one or several special apparatus fixed 
upon the engine, the apparatus ee | operated electro-automatically and 
permitting the working of the handles or similar devices which serve to 
open the various cocks or valves of the parts through which the engine is 
set in motion. 

25'73. Macutnery ror Removine Eartu, Mvp, S1vt, &c., W. Howard.— 
Dated With June, 1878. 6d. 

A strong elliptical or other sha angle iron frame is supported at each 
end on travelling wheels. Fit’ to the frame is a bracket or brackets, 
to which is jointed a single or double set of cutters resembling plough 
— The excavated materials ure carried up against a transverse 

reaking wheel, which is fitted with blades or tines which break up the 
materials. To the bracket or brackets is jointed a shoot, which is fitted 
on the bottom with rollers supported in bearing rails. The bottom of 
the shoot is fitted with an online band or apron, which is caused to 
travel by rotating the rollers. 


2575. Water Meter, C. Pieper.—Dated 26th June, 1878.—(A communica- 





tion.) 6d 

This consists of two cylinders provided with pistons, the rods of which 
act by suitable connecting rods on a common crank shaft. The cylinders 
are either placed at an angle to each other, by preference at a right angle, 
and in this case the two connecting rods may operate on a single crank ; 
or they are fixed opposite to each other, which position requires the shaft 
to be provided with two cranks, arranged so that the one is acted upon 
- its connecting rod, while the other passes either of its dead centres. 
The water passes from the supply pipe into a chamber, from which it is 
admitted into either cylinder by a slide valve. These slide valves, which 
will also cause the water to be discharged, are worked by a crank or 
cranks on the shaft of the apparatus. A counter is connected with the 
shaft for registering its number of revolutions, or, what is generally 
preferred, the number of gallons, cubic feet, &c., dependent upon these 
revolutions and the contents of the cylinders. 
257'°7. Hypravutic Apparatus, S. J. Best and W. J. Marshall.—Dated 27th 

June, 1878. 6d. 

This relates, First, to an accumulator which consists of two cylinders 
fitted with rams, the proportion of the difference between the diameters 
of the rams being dependent upon the amount of pressure required to be 
obtained, and the rams are connected together by rods, levers, or other 
suitable means. The smaller cylinder serves as the actual or accumulator 
proper. The resultant pressure is obtained by that exerted on the ram of 
the larger cylinder, the source of the pressure being derived either from 
a pump or by the employment of an independent or suppl ta 
accumulator loaded to a lower pressure. Secondly, to a self-acting 
hydraulic press. In the front of the press is fixed an upright shaft, upon 
which is secured the table carrying the dye boxes or dies, so that on the 
table being caured to revolve, the die-boxes or dies between the ram 
and the press head. To the sbaft is fixed a bevel or spur wheel, into 
which is geared a pinion, and so proportioned that a certain number of 
revolutions of the pinion will cause the table to traverse an angle equal to 








capacity and construction, to admit and enclose a kiln truck or trucks 
partially loaded with green bricks, and by heat from the kiln or other 
source to dry the same to a consistency which will allow of a further 
layer of green bricks being superimposed in readiness to be passed either 
directly to the tunnel, kiln, or burning chamber, or into a second drying 
chamber, if not already of sufficient ‘height to be passed direct into the 
tunnel, kiln, or burning chamber. 

2291. ApraraTus FoR MULTIPLYING Power Ix MAcHINERY, A. M. Clark. 
—Dated 7th June, 1878.—{A communication.) 8d. 

This consists, First, in the employment of the gravity of two weights, 
so arranged as to avoid the theoretical objection that a weight can only 
produce work so long as it is falling. Secondly, the utilisation of the 
centrifugal force, and especially the annihilation of the effects of reaction. 
Thirdly, the employment of a new form of clutch applicable to any 
rotary machine. 

2324. Trove Warer-cLosets, B. C. Cross.—Dated 11th June, 1878. 6d. 

This consists in the arrangement of a hinged movable syphon as the 
means of drawing off for troughs, basins, and other receptacles for liquid 
matter, but more especially as applied to water-closets. 

2531. Cuittep Iron Turrets, C. M. Sombart.—Dated 25th June, 1878.— 
(A communication.) 6d. 
is ists in the facture and method of employing speciall 

arranged voussoir-like chilled iron plates in the mercies nt ene 

for war purposes, their fit and support being dependent upon their form ; 
also in shields for —— their embrasures ; also in using the 
same arrangement and form of plates in barbette or uncovered turrets. 

2533. Manvuracture or Gas, J. J. Shedlock.—Dated 25th June, 1878. 





6d. 

This consists in first treating the coal or other solid hydrocarbon in the 
ordinary manner for the abstraction of its gases and then treating the liquors 
condensed from such gas, so as to convert them also into gases and com- 
bining such gases with those given off from the coal. For that p 
the tar, as it condenses, is conveyed into a retort charged with coke or 
other suitable material and heated to the required temperature. 


2538. Pumprnc Enorves, J. Hart, J. L. Sampson, and C. T. Colebrook.— 
Dated 25th June, 1878. 8d. 

The air vessel and the pump barrel are made in one or more parts, in 
such a manner that the pump barrel, which is made with an open top, is 
formed within and at the lower part of the air vessel and divides it 
into suction and delivery compartments, each of which is furnished with 
an air space, and the steam cylinder is placed at the opposite end or top 
of the air vessel and bolted thereto. e piston rod direct from 
the steam cylinder into the air vessel, and it works through a compara- 
tively deep guide and is packed either with rings or may pass through 
suitable packing, arranged within the guide. 

2542. MacHINERY FOR THE MANUFACTURE OF Brusues, G. H. Kent and 
H. Besson. — Dated 25th June, 1878. 10d. 

In order to bore the holes to receive the bristles, a machine is employed 
having a spindle or axis carrying two similar elliptic chucks, one at either 
end. Upon the face of one of these chucks the brush blank is fixed, and 
upon the other chuck a shape or form corresponding to the contour of 
the rings in which the bristles are to be set is carried. The spindle or 
axis is mounted upon a pair of rocking arms, to which springs or 
weights are attached in such a manner as to hold the form up to 
a stop upon the frame. The drill which bores the holes is 
mounted upon a slide and receives an automatic motion to and from the 
work. Each time that the drill recedes after boring a hole the spindle 
carrying the vege chucks is moved round a short step, sv that the next 
hole bored may fall in proper position. ; 
2544. PuorocraPHers’ Heap anv Bopy Rests, EF. E. Emerson.—Dated 

25th June, 1878. 6d. 

Within the standard or upright is mounted a vertical shaft. At the 
lower end of the shaft and within the foundation plate is fixed another 
plate, on which are provided castors, pulleys, or rollers. By the action of 
a lever on the standard the vertical shaft can be raised or lowered. In 
order to retain the sh:ft in position with the castors, pulleys, or rollers 
projecting below the bottom of the foundation plate, a number of notches 
are provided thereon into which is arranged a pawl, which arrests the 
motion of the vertical shaft at any desired point. 

2554. TeLecrapnic Apparatus, C. A. Braméo.—Dated 26th June, 1878. 
8d 


This consists, First, in the employment of a circular armature com- 
posed of two half circles, each of ~ presenting two poles of the same 
name at their extremities. Secondly, a particular arrangement of the 
poles of the magnet, as also the electro-magnet. Thirdly, the employ- 
ment of a set of levers capable of maintaining the armature in a position 
cf repose by means of two springs, so that it may uscillate in two opposite 
directions. Fourthly, the employment of a commutator permitting the 
employment of the apparatus .with two batteries instead of one; or, in 
the latter case, permitting the connection of one of the poles of the 
battery with earth to be automatically established when the emission of 
current is effected with the other pole on the line. Fifthly, the combina- 
tion and establishment of 370 signals or more, by means of which one 
may transmit or decipher without having recourse to a code of signals, 
it being sufficient to know by heart those constituting the ontbuny 
alphabet. Sixthly, the combination of a vocabulary or phrase dictionary, 
each expression up to 105, 400 of which does not require more than two 
of the simplest signals or letters of the ‘‘ Morse” alphabet. 
2565. Cyiinper Paper-MAkInG Macuines, A. V. Newton.—Dated 26th 
June, 1878.—(A communication.) 8d. 
This consists in the combination in a cylinder paper-making 


Ini 


the dist. between two of the die-boxes or dies. The pinion is caused 
to revolve by means of a sector attached to another wheel driven either 
directly or by means of intermediate gearing. On this wheel is fixed a 
pin, excentric, or cam, to work the valves for —- the admission 
into or di from the cylinder of the fluid employed in the working 
of the apparatus. 

2580. ay * ane BuiknHeap Doors, &c., W. Bartley.—Dated 27th June, 

1878. 6d. 

This consists in closing water-tight doors in ships by the agency of the 
inflowing water acting on a float or its mechanical equivalent directly or 
indirectly, and thereby releasing a weight spring in compression or other 
source of stored-up energy, which, coming into action, causes the door to 
close and remain fast. 

2587. ApraRatus ror SeparaTiInG AND CLEANING Wueat, &c., J. F. 
Stewart.— Dated 27th June, 1878.—(A communication.) 6d. 

The wheat or other grain is received into a hopper mounted over the 
top part of the machine, whence it falls and is distributed evenly over the 
inclined shaker underneath. The shaker may be arranged with sieves 
adapted to the work required. If a shaker is not used, the hopper is 
placed directly over the centre of the separating trunk, where the grain 
is discharged into the dividing space between the double trunks and 
flows from near the bottom of the space into each trunk equally. 

2592. Raistxc Sunken Suips, W. Chapman and 8. Kimbel.—Dated 28th 
June, 1878. 6d. 

This consists mainly of collapsible vessels made of canvas or other 
suitable fabric made impervious to water. These vessels are provided 
with a pipe whereby air may be forced into them. 

2595. Rearinc Macurnes, G. A. Walker.— Dated 28th June, 1878. 8d. 

A traversing motion is arranged across the rear of the platform ; the 
platform is extended a short distance on its own level, and near the 
extremity of which is fixed the slide which carries arms for compressing 
the straw and carrying it acrors the platform to the rear of the machine, 
where it is bound. Under the rear of the machine is fixed the reel carry- 
ing the wire for binding. The wire is taken over a tension drum and 
through a guide. It is held by a pair of cutting and retaining pincers, 
which are fixed at the extreme end of the slide. On this slide making 
its return motion after binding the last sheaf, it takes the wire back 
with it from off the reel and across the platform ; when nearing the end 
of its backward motion a lug on the slide comes in contact with an 
arrangement of lever arms which lift the wire upwards, under which 
wire the sheaf is placed by the action of the rake, and on the arms return- 
ing to their normal position the wire is left over the sheaf with a required 
tension ; the slide then returns, and the compressing arms press the 
straw into a bundle at the back of the reaper, at the same time the ten- 
sion drum takes up any slack wire and retains its tension, so that a sheaf 
can be bound of sny size. After a sheaf is bound it is delivered off the 
platform by the return motion of the slide. 

2598. Macurnery ror Dritimc Rock, &c., M. Macdermott and G. W. 
Elliott.—Dated 28th June, 187%. 10d. 

The drill bar has a screw thread at the rear part, and passes freely 
through a tube fitted with a nut that screws on the thread of the bar. 
The tube slides in a bearing, around which is coiled a spring bearing at 
one end against a collar or the bearing, and at the other against a collar 
at the front end of the tube. Near the rear end of the tube is another 
collar, against which a cam on a revolving shaft bears, and as the shaft 
revolves the cam forces back the tube, and then, when the cam clears 
the collar, the spring throws the tube forward, together with the drill 
bar, and so strikes the rock. 

2602, Grip ror Dockine anp RaisinG Vessexs, J. L. Clark and J. Stand- 
Jield.—Dated 28th June, 1878. 6d. 

The vessels are floated over the grid at high water, and then the whole 
raised by means of hydraulic presses placed directly under the grid, and 
inserted in the ground. 

2603. Mertuop oF usInG INDIA-RUBBER BuFFERS AS SPRINGS FOR VEHICLES, 
H. Conradi.—Dated 29th June, 1878.- (A communication.) 10d. 

A bolt is passed through the body of the vehicle so as to allow it to 
partially rotate on its head, which is of a spherical or cylindrical form 
tor this purpose. The bolt then passes through the axle, against which a 
washer bears, and receives an india-rubber spring with a central hole 
through which the bolt passes. A top washer is then put over the 
spring, and the whole tightened by screwing a nut on the end of the bolt, 
2607. Spinpies or Spinninc Macuinery, A, Ogden, T. Marsh, and J. 

Clayton.— Dated 29th June, 1878. 6d. 

The spindle is mounted in and upon top and bottom bearings formed 
in parts, which are connected together on a single rail. The spindle is 
bored upwards to about the part which revolves in the upper bearing, 
and in the lower By of the spindle is formed a bearing to receive a 
stump with a coned top, and fixed in an oil reservoir secured to a bolster 
in which the upper bearing is fixed. A side opening near the inner end 
of the cavity in the spindle allows the oil to flow out of the cavity to 
supply the upper bearing. Several modes of securing the bolster are 
shown. 


2622. Sranp SHEET AND SkyLicut Winpows, B. Banks.—Dated lst July, 
187: be 


78. 5 
A bell crank lever is fitted with a stop which takes into notches formed 
in the window, the bell crank lever oe mounted in a jaw formed at 
the end of a bracket hinged to the frame of the window. One end of the 
lever is weighted to ensure the action of the stop, and the other end is 
formed with a loop to receive the two ends of a cord, so that by pulling 
one cord the window is raised, whilst by means of the other it is closed. 

2624. Gun en C. M. Sombart.—Dated 1st July, 1878.—(4 commu- 





with the vat and cylinder of the same, of a pulp and water receiver or 
box placed higher than the general level of the pulp, water, and size in 
the vat, in which receiver or box a head is maintained for ensuring a 
current through the vat in the direction in which the cylinder rotates in 
the vat. For varying and adjusting the transverse sectional area of the 
channel for the passage of the liquid through the vat below the cylinder, 
either a blanket is attached to the stationary part of the vat at or near 





The gun is trained from the muzzle by means of an arrangement of 
compound and simple levers, so arranged that in combination with 
curved guides or checks to the carriage, the trunnions may change their 
position in the carriage itself, and in so doing cause the muzzle to remain 
stationary, or nearly so, thus enabling a port of the minimum size to be 
used. In combination with the above compressors are used, and hydraulic 
rams to raise or lower the guns from the trunnions, 


2628. Comaine Woot, &c., @. Brook, jun., J. Sykes, and J. Stake.—Dated 
lat July, 1878. 6d. 

The ‘ Noble's comb” is formed with three small circular combs work- 
ing within a r circular comb, instead of with two combs as usual]: 
constructed, e driving mechanism consists of a main driving shaft 

laced underneath the comb near to the und and carrying fast and 
‘oose pulleys and a bevel wheel, gearing with a wheel fixed to a vertical 
stud placed above the centre of the machine, On the stud is mounted 
a tooth wheel, which, by means cf intermediates, imparts motion to 
the ordinary train of gearing employed for driving the various parts of 
the machine. 
2634. Marcu Recerrac.e ror UMBRELLAS, Sticks, &c., N. H. Holding.— 
Dated 1st July, 1878. 6d. 

A hole is bored in the top of the stick to receive a metallic box, in which 
the matches are placed or withdrawn through the side of the box. A 
spiral spring is placed beneath the box so as to force it upwards when 
inet from a spring catch by pressing on a small knob. The catch also 
takes into a hole near the bottom of the box to prevent it being forced 
eutirely out. 

2638. Tramways, J. Gowans.—Dated Ind July, 1878. 6d. 

The rails consist of a vertical web with a continuous flat foot pesiosiing 
as a flanch on either side. The vertical web is immediately under the 
flat wearing surface of the rails, and the flanch nearest to this surface is 
broader than the other flanch. The webis made with openings to lighten 
the rail and embed the same more firmly in the concrete. 

2644. Treatment or Sewace, &c., G. V. Alsing.—Dated 2nd July, 1873 
—(Not proceeded with.) 2d. 

One part of sulphurous acid is added to dighty part of sewage, and the 
heavy parts allowed to deposit in a catch pit. It is then screened, and 
afterwards mixed with one ton of clay to every million gallons of sewage. 
It then passes to a depositing tank, the liquid portion being filtered off 
through coke, whilst the sludge deposited is removed and used in the 
manufacture of bricks, drain pipes, and other purposes for which clay is 
employed. 

2647. Strirep Skirts, Aprons, &c., 4. Kalisky.—Dated Ind July, 1878. 
—(Not proceeded with) 2d. 

The cloth is made of such a width as is required for the depth of the 
skirt, and the stripes produced are such that they will give an effective 
border at the bottom of the skirt when made up. 


2650. Barret or Case ror Eoas, Fruit, &c., W. R. Lake.—Dated 2nd 
July, 1878.—(A communication.) 6d. 

e barrel has a central bolt on to which the heads are screwed, and on 
which a number of partitions are fixed, such partitions being composed 
of layers of paper cemented together and pierced with a number of holes 
of a star-like form, the edges of the paper being folded back so as to form 
receptacles for the eggs or other articles to be packed. 

2651. Respirators, J. Elton.—Dated 8rd July, 1878.—{Not proceeded 
with.) 2d. 

This consists of two plates of metallic gauze or perforated metal applied 
to the nostrils, and connected by a fine spring which presses on the 
central division of the nose. Behind the outer plates other plates may 
be placed, as also thin cork, sponge, or cotton wool. 

2652. Apparatus ror Storrerinc Borries, W. Onion.—Dated 3rd July, 

1878.—{ Not proceeded with.) 2d. 

A chain has one end secured to the neck of the bottle and attached to a 
cork or stopper flanged on its lower end, and provided with an india- 
rubber washer ; after the bottle has been filled, the lower end of the cork 

ressed into the neck of the bottle, with the washer interposed 
between them, the free end of the chain is then hooked upon a stud or 
pin secured to the neck or side of the bottle. Modifications are described. 
2653. Arraratvus ror Heatine Foon, A. Farrington.—Dated 3rd July, 

1878.—( Not proceeded with.) 2d. 

This consists of a cylindrical vessel, the main part of which is com- 
ae of an inner and an outer shell, the inner shell is closed at the 

ttom and made }in., more or less, smaller in diameter than the outer 
shell for the purpose of having an annular space between the outer and 
inner shells, for the circulation of steam caused by the evaporation of 
water at the bottom of the inner shell. This water space is formed by a 
diaphragm in the outer shell and the lower part of the end of the inner 
shell, The water is heated by a lamp or charcoal. 

2654. Macuinery ror THE MANUFACTURE OF FLOUR, S. Wylde.—Dated 
3rd July, 1878.—( 4 communication.)—(Not proceeded with.) 4d. 

This consists of apparatus, First, to granulate grain ; Secondly, to sort 
out the granulated stuff into its component materials. 

2655. Waistcoats, M. J. Keiller.—Dated 3rd July, 1878.—( Not proceeded 
with.) 2d. 

This consists principally in the use for the entire back of the vest of a 
knitted or woven elastic web similar to a stocking web. 

2658. Manvuracture or Macnesium, 7. Heekin.—Dated 3rd July, 1878.— 

(Not proceeded with.) 2d. 

The magnesic chloride is fused in a retort, and hydrogen and carbonic 
oxide gases, or one of them is or are cansed to pass through the retort, 
whilst the magnesic chloride is in a state of fusion. 

2659. Drawine anp CLEANING MeraLs, C. MOllmann.— Dated 3rd July, 

1878. 6d. 

Within a hollow cylinder two sets of rollers are mounted and revolve, 
one set above and at right angles to the other. The top set have a groove 
greater in width than depth, so as to form an oval opening between the 
two rollers, whilst the bottom set have a semicircular groove, a 
opening between them of the size of the wire it is desired to obtain. e 
rollers are caused to revolve, and the wire fed first between the top and 
then between the bottom set. 


2660. Kerries, C. Bulingsley.—Dated 3rd July, 1878.—(Not proceeded 


with.) 2d. 
The orifice for filling is placed at the end of the kettle on the top 
behind the handle, which is well brought forward towards the spout. In 
the lid a hole is made for the escape of steam. 


2661. Wixpow Frames ror Raitway CarriaGeEs, Suips’ Casins, &c., G. 
Andrews.—Dated 3rd July, 1878.- (Not proceeded with.) 2d. 

The frames are made of metallic plates, rolled down or pressed into any 
shape, design or size. 

2662. Puriryinc Gas AND MANUFACTURING AMMONIACAL SaLts, H. 
Kenyim.— Dated 3rd July, 1878.—( Not proceeded with.) 2d. 

Dried sawdust is saturated with chloride of zinc, of about 75 per cent. 
of chloride of zinc, and thus producing a zinc absorbent. This is put into 
a gas purifier, and the ammonia passing through the absorbent will com- 
bine with the acid, and thereby chloride of i is retained, and 
also oxide of zinc. 

2663. Disnes or Paper, &c., J. H. Johnson.—Dated 3rd July, 1878.—(A 
communication.) 6d. 

A sheet of paper of the req size is stamped between dies formed 
with corrugations, increasing in depth towarcs the upper edge, and pro- 
portioned so as to form in the dish corresponding corrugations of such 
dimensions as to take up without distending or wrinkling, the exact 
amount of material. A lower die and an upper die are em Sed which 
are suitably secured to the frame and plunger of a press, so that they may 
be brought together and separated. 

2664. Cravats, &c., J. H. Johnson.—Dated Srd July, 1878.—(A communi- 
cation. }—( Not proceeded with.) 2d. 

This consists in the application of a concealed medallion provided with 
a cover on a spring hinge, and or ted in any suitable manner. 
2665. Raitway AND OTHER Sprinos, &c., J. Mitchell.—Dated 3rd July, 

1878.—( Not proceeded with.) 2d. 

This relates to shaping the ends of spring plates, and in producing them 
direct from the bar, instead of first cutting the bar into lengths, the 
operations of pointing, slitting, and studding being effected without 
heating the bar, and also in the construction of the toois used for the 
purpose. 

2666. Carpinc or Packine Lenotus or Emprorery, Lace, &c., J. W. 
Mason.—Dated 8rd July, 1878. 6d. 

The embroidery is folded backwards and forwards and placed between 
two cards, with bands placed round them to keep the article in position 
whilst it is being withdrawn. The whole is then wrapt up in paper, an 
opening being left through which one end of the embroidery protrudes, 
so that by simply pulling the same any len; of the embroidery can 
be witharawn, without opening or destroying the outside cover of the 
parcel or box. 

. DecoRATING TIN AND OTHER Meta Surraces, L. Q. Brin.—Dated 
urd July, 1878. . 

This refers to a method of writing, printing, or drawing on or otherwise 
decorating crystallised or crystal-like surfaces. 

2668. OrNAMENTING GiazeD Bricks, S. R. Swallow.—Dated 3rd July, 
1878.—(Not proceeded with.) 2d. 

The bricks are formed in moulds fitted with projections which will 
produce recesses in the face of the bricks, such recesses being the counter- 
parts of the tesserce to be applied thereto. 

2670. APPARATUS FOR ANTISEPTIC BANDAGES OR LiGATURES, H. Conradi 
—Dated 4th July, 1878.—(A communication.) 6d. 

The apparatus is arranged as a receptacle for bandages, and is formed 
in two parts, one of which can bé hung against the wall when used for 
irrigating purposes as an irrigator or injector, while the other part can 
be used as a basin for the bandages, 

2671. Macuines ror Sewino Heavy Fasrics anp MATERIALS, J. Craig 
and R, Holliday.—Dated 4th July, 1878.—(Not proceeded with.) 2d. 

For feeding the carpet to the machine two rollers are 
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them. The rollers have spikes jecting from their surfaces, and one of 

them is fitted with a ratchet wheel, which a paw] engages, 80 as to 

advance the same at each revolution of the machine, and thus ensure the 

feed. The two rollers are geared together by endless bands. 

2672. Mixep Tapestry Work, W. Morgan-Brown.—Dated 4th July, 1878. 
—(A communication.) 4d. 

This consists, First, of — and low warp tapestry, or other similar 
ornamental products, and stitch work and stuffs being imitations of 
the said tapestry, ornamental tissues, 
dyeing, manufactured with reserved b' 
in of these reserved places either by embroidery, different kinds 
tapestry, or all kinds of ornamental stitching, consisting of textile 
materials, metals, pebbles, glassware, skins, porcelain, or painting, as 
well as any other kind of stuffs or materials. 


2678. Lamps, A. B. Ragg.—Dated 4th July, 1878,—(Not proceeded with.) 


At the end of the wick tubes is formed a continuation or ear projecting 
upwards and outwards. The flame travels up these ears, and so is more 
spread out than it would otherwise be. 

2674. Boors anp Suoes, &c., J. Latapie—Dated 4th July, 1878. 6d. 

A metallic plate with projections to replace the nails usually employed 
is attached to the under side of the soles and heels of boots and shoes. 
2675. Lamps anv Burners, H. Reece.—Dated 4th July, 1878. 6d. 

The wick is tightly within a tube reaching from the burner to 
the bottom of the oil box, where it is notched to admit the oil. Lamp 
cotton is wound round the tube, and is surrounded by a second tabe 
finely . Within the reservoir, extending all round the second 
tube, are fixed horizontal plates to prevent the oil dashing about and 
affecting the light. At the outer edge of the burner is fixed a tube 
standing up from the top of the reservoir, and leading down to the bottom 
of the interior of the same, and into this tube is screwed a s: r tube, 
reaching down to the level of the upper dasher plate, the ends of the 
inner tube having only a very small air-hole. 

2676. Bencn Vices, J. G. Rollins.—Dated 4th July, 1878.—(A communi- 
cation.)—(Not proceeded with.) 2d. 

The work can be held in either a vertical or horizontal position, or at 
any angle of inclination between those two points, by means of a bench 
vice arranged to turn on an axis inclined to the plane of contact of the 
vice jaws. 

2077. Ventitatina Apparatus, J. McLl. Dobson.—Dated 4th July, 1878. 


This consists in the construction of cowls or ventilators with inner and 
outer conical cases or tapering contracting nozzles with inlet ducts and 
discharge inducing tube. 

2678. Compresstnc Meta Scrap AND MANUFACTURING CHARCOAL Bars 
THEREFROM, J. Butler.— Dated 4th July, 1878. 3 

i} s of charcoal or coke plates are converted into bars by placin, 
them in bundles of about } cwt. each, one at a time, in a machine, an: 
by hydraulic pressure form them into pieces of about lft. 6in. long by 
Tin. wide, ata a thickness as may be from a pressure of about 150 
tons or more. Two or more such pieces are then placed one upon the 
other, and brought to a welding heat in a balling or other furnace, 
when they are by pressure applied simultaneously to all the six sides, 
firmly welded together, thus producing a single piece, which may be 
rolled into a bar of any required form. 

2681. Arraratus ror Divipixc THE FLeEce on THE Dorrinc RoLiers 
or CarpinG Enoines, 7. Kattenbach and J. H. Schmitz. — Dated 4th 
July, 1878.—(A communication.) 6d. 

A number of thin steel plates arranged at equal intervals apart are used 
in connection with the doffers, and are so shaped and fixed that their 
edges touch the fleece on the doffer at the point only where the fleece is 
taken off by the lower doffing knife. The lower knife is divided and 
works between the plates, so as to comb off those portions of the fleece 
which occur between the plates, leaving behind those portions which are 
held firmly on to the dofter by the edges of the plates, which portions are 
afterwards taken off by the upper doffing knife. 

2682. Toxacco Pir, J. Phillips.—Dated 5th July, 1878. 4d. 

The bow] has a false bottom, pierced with a hole on either side for the 

sage of the smoke to the chamber beneath it, which is fitted with a 
plug at the bottom to draw eff the nicotine. The stem is screwed into 
the bowl and projects under the false bottom. The bore of the stem is 
continued to within jin. of the end, when it is continued downwards at 
right angles, where it communicates with the chamber, 

2684. Suutties, W. Menzies.—Dated 5th July, 1878.—(Not proceeded 
with.) 2d. 

Inside the shuttle, at the end to which the cover is hinged, a single or 
double-jawed spring is placed, and is also situated near to the hinge 
joint of the cover, so that as the cover is shut down, it closes the jaw or 
jaws on to the conical head of the cap and holds it in position, so that it 
is capable of being unwound to the last without becoming entangled or 
wasted. 

2685. Macuive ror Torrinc anp Taitinc Tursips anp Dicormc 
Potatoes, A. Pollock.—Dated 5th July, 1878.—(Not proceeded with.) 2d. 

The revolving arms are fitted with knives which, as they revolve, cut 
off the tops of the turnips. The rear part is furnished with a combined 
lifting and tail-cutting instrument of an angular shape, which, when the 
machine is drawn over the ground, passes under the turnip at a depth 
sufficient for the cutting edges to catch upon the upper or thick part of 
the tail and cut it through. 

2690. Coatinc or CoverinG Iron, &., J. F. Crease.—Dated 5th July, 
1878. 4d. 

The surface to be coated is covered with a coating composed of pitch 
dissolved in crude naphtha from which the more volatile spirits have been 
extracted, and over this adhesive coating Reman, Portland, or other like 
cement is applied in a wet, mixed state. 

2691. Cuvurns, FE. Taylor.—Dated 5th July, 1878.—( Not proceeded with.) 2d. 

The end of the axle furthest from the handle is made hollow, and to 
the end of this hollow axle is attached a curved tube bent upwards and 
terminating in a funnel or hopper furnished with a cover. Thus air can 
allowed to escape from the churn, or be admitted or shut off without any 
stoppage at any part of the operation. 

2602. Apparatus For AcitaTinG Wort, J. Siddeley and A. M. Dearn.— 
Dated 5th July, 1878. 6d. 

A cylinder at’ to the vessel containing the wort is fitted with a 
piston, and has at the lower end a delivery valve, and a suction pipe 
which dips into the wort. A vacuum is maintained above the piston, and 
the pressure of the atmosphere on the wort forces the wort up the suction 
pipe into the cylinder, and raises the piston, which on arriving at the top 
= a valve thro which air enters, and the weight of the piston and 
the wort opens the bottom valve, when the wort passes back again to the 
vessel, the action being constantly repeated. 

2698. AppLicaTION TO VEHICLES OF MOVABLE OR TRAVELLING TRAM- 
wavs, J. J. Halcombe.—Dated 5th July, 1878. . 

This ists in the application to vehicles of endless chain tramwa; 
ed, supported, and operated so as to facilitate the running of the 
e in any desired path. 

2695. Purirication or Liquips, &., G. Mackay.—Dated 5th July, 1878. 


4d. 
This relates to improvements on ard No. 91, dated 11th January, 
1875, and consists in passing the liquid after the “‘ sludge” has been pre- 
cipitated through filter beds composed of the following materals in 
superim) layers. For the first or under layer, rough gravel or broken 
stones; for the second, fine gravel ; for the third, sand ; for the fourth, 
pounded, distilled, or roasted shale, technically known as oil works’ 
waste shale ; and for the fifth layer, fine sand, perforated tiles, iron zinc, 
or other equivalent capable of freely passi: e water or other liquid, 
and at the same time preventing the shale from rising or being dis- 
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2696. Rock-prittinc Macuine, C. Pieper.—Dated 5th July, 1878.—(A 
communication. )—(Complete.) 6d. 

Cams act on a collar attached to the driving spindle, and forcing it back 
expand a spiral spring, 80 that as soon as the collar is released the drill is 
caused to strike. The increased tension of the spring causes the feed of 
the drill at each up stroke, whilst the rotation of the drill is effected in 
= _— way by twisting the spindle and passing it through a ratchet 
wheel. 


2697. Apparatus ror Cuttinc MeTaLiic Rops anp Tuses, W. Crow.— 
—Dated 5th July, 1878.—(Not proceeded with.) 2d. 

The apparat jists of a headstock to receive the rod or tube pro- 
vided with a lever handle. At the top of the headstock is a boss tap) 
with a female screw, and ved on one side to receive a flat sliding 
cutter which is kept in position by a metal plate screwed to the boss. 
The we end of the cutter is bent over at right angles, and is received 
by a collar formed on a male screw which passes through the head of the 
cutter and through the female screw in the boss of the headstock, so that 
by turning this screw the pressure of the sliding cutter is brought upon 
the rod or tube which is in the grip of the headstock, and turning the 
tube round effects the cut as in the usual tool with rotary cutters. 


2698. Sream Roap Routers, 7. Aveling.—Dated 5th July, 1878. 6d. 

This relates to improvements on patent dated 25th February, 1871, and 
consists in using for the front g rollers a pair of cylindrical rollers 
which are moun loosely on a straight shaft, which shaft is conected 
externally of the rollers with the vertical pivot shaft in such manner as 
to admit of their following any irregularities in the surface of the road 
without interfering with the steering of the = The pivot shaft 
passes ugh a bracket casting attached to and projecting front of 
the smoke-box. This casting at its attached end takes in cross section 
the form of the smoke-box, so that it may fit thereon. 








’ 


seem PRESERVATION OF Meat, A. Hugentobler.—Dated 5th July, 187 


The meat is boned, and is barrelled by layers with a pickle composed 
of one part of acetate of soda and one part of distilled rain water, to 
which pickle an addition of acetate of is made in the following pro- 
portion :—For each 100 1b. of meat barrelled with 40 Ib of pickle, 20 Ib. of 
a of soda equally divided and distributed among the layers must be 

‘00. Gas Reouiator, W. F. Tomlinson and G. B. Fearnley.—Dated 5th 
July, \878.—{ Not proceeded with.) 2d. 

The gas is made to act on a cap covering the end of a perforated tube. 
The cap is weighted in accordance with the pressure required, so that 
should any of the burners not be in use, the supply of gas will be corre- 
—— diminished by the rising of the cap, and the partial closing of 
opening in the tube, a constant amount of gas thus being delivered 


er. 
2701. Burrers, W. Hamer.—Dated 5th July, 1878. 6d. 

This consists in forming one or more slots in the buffer plunger (or in 
the buffer cylinder), for the purpose of securing the buffer plunger to 
= — a by means of one or more bolts or studs worn by the 
slot. or slots. 


70 Suontinc Rattway Carriaces, W. Hamer.—Dated 5th July, 1878. 


This consists in the application to a shunting lever suspended from the 
horn plate or other convenient part of the carriage, of a clampfor gripping 
the wheel tire. 

2'703. Apparatus ror EvaporaTixG anv. Heatinc Water, A. Kuz.— 
Dated 5th July, 1878. 6d. 
consists in a boiler with one or more fire-box flues in combina- 
tion with a lower chamber and an upper chamber, both fixed to the same 
end plate as the boiler, and united by water tubes. 
2707. ComBinep Gas anp Steam Moror Enotes, M. P. Watt-Boulton.— 
Dated 6th July, 1878 6d. 

This consists, First, in weary cylinder of a gas motor engine, and 
utilising the heat abstracted rom for the generation of steam by 
admitting water to the interior of the cylinder on one side of the piston 5 
Secondly, in an en, in which the ibustion of an infi ble gase- 
ous mixture is applied to produce motive power, employing, in conjunc- 
tion with the products of the combustion, steam generated from water 
applied to cool the cylinder. 
2°709. Maxvuracrore or Iron, B. Pettitt.—Dated 6th July, 1878. 6d. 

This consists in the —— and incorporation of certain materials, 
such as ordinary puddling cinders, or a perfectly vitrified glass in 
powder, with molten iron while in a liquid state for the purpose of pre- 
venting the crystallisation of the metal, and causing it to become formed 
into iron of a fibrous nature 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Busrvess is better in this district than at the date of my last. 
The return of winter weather has operated prejudicially, or the 
improvement would have been more distinct. The new demand 
is such as to have caused mills and forges to be started this week 
earlier than last in several instances. ‘This accelerated production 
relates mostly to very small quantities, but the new business is 
in execution of immediate wants, whether reference be had to 
home or to export orders. Notwithstanding the unfavourable 
reports sent home by some representatives, the orders which 
merchants have this week distributed show that upon export no 
current trade is more pronounced than that expressed by the 
necessities of the colony of New Zealand—-galvanised sheets for 
roofing, plates for land roller cylinders and for safes, amongst 
the miscellaneous requirements; and for roofs and bridges 
amongst the more specific needs of the colony. 

Large quantities of clod crusher wheels are being made for New 
Zealand, where the type of roiler most employed is much heavier 
than that in favour amongst agriculturists at home. The Cape 
trade has suffered. The advices by the mail delivered this week 
are less satisfactory than of late ; not only has the disposition to 
suspend buying, noticeable by the past few mails, been continued, 
but orders before received have had to be delayed—in some in- 
stances, indeed, have been countermanded. New Indian require- 
ments are few outside the needs of the railway companies. 

High-class bars, which sell at £7 10s. and—for Earl Dudley’s— 
£8 2s, 6d. are going in larger total quantities to the rural centres. 
Boiler plates, which for safe-making purposes can be bought at 
£8 10s., are in a shade better demand ; so, too, are girder plates 
and rods. Hoops, with lock, tube, and nail strip, are unimproved. 

Prices are unaltered upon my quotations of last week. A 
quotable advance has been declared in tin-plates, the reduced 
make having been succeeded by a rise of £2 per imperial ton in 
tin. Common coke plates were to-day strong in Birmingham, at 
a rise of 3s. per box upon the late saleminimum. The Le. coke 
plates of Messrs. Baldwin, of Wolverhampton and Stourport, 
were 20s. 6d. Yesterday Messrs. Knight and Co., of the Cook- 
ley Works, notified a rise by circular of 2s. per box in their 
charcoal plates, leaving I.C. at 25s. The Liverpool merchants are 
this week advancing ,upon their earlier offers for coke qualities, 
in which all the mills here are full of work. 

Pig iron showed less weakness to-day than upon the previous 
Thursday, and the consumers of Cleveland iron were unable to 
buy at less than 6d. advance. As much as 9d. and 1s. advance 
was asked. The makers of good but not best foundry iron here- 
abouts — excellent new sales to leading foundry establish- 
ments, r. James Holcroft has put out his last ‘heanine fur- 
nace at Brierley Hill, and there are preparations for the blowing 
out of the Shut End furnace of Messrs. John Bradley and Co., 
where likewise only first-class iron is smelted. 

Ironmasters continue their efforts to get down the railway 
traffic rates. Messrs. Davies, Bros., and Co., of the Crown 
Galvanised Ironworks, Wolverhampton, are making a vigorous 
attempt on behalf of the galvanising industry to secure lower 
rates for the conveyance of galvanised sheets alike to the Mersey 
and to the Thames. The London and the North-Western, the 
Great Western, and also the Midland Companies, are all alike 
being appealed to. 

Coal is in better request at the domestic collieries, but manufac- 
turing and furnace fuel is very difficult to sell. 

The lock manufacturers who produce locks have this week 
scored a point. They have examined the locks supplied by Mr. 
Hill to the Government, and which have been affixed, some of 
them to store-rooms, and some to barrack doors, whilst thers 
are in stock, and they ‘publicly notify, as the result of their 
investigation—-which was made in the presence of Col. Wrottesley, 
who afforded them every facility for the purpose—that Willen- 
hallas well as American locks might have been supplied by Mr. Hill 
at prices representing a considerable saving to the Government if 
the goods had been obtained from English manufacturers 
direct. South Staffordshire merchants quote at 3s. 4d. a lock 
oo they say, by Mr. Hill at 6s. 2d. In the case 
of American locks, 4s. 10d. was charged by Mr. Hill for 
descriptions which the Willenhall manufacturers assert 
could be obtained of better quality from their district at 
2s. 3d., merchants’ prices, and so on. enceforth the Wilienhall 
manufacturers are to be invited to furnish locks to the Govern- 
ment, unshackled by restrictions which in some cases have accom- 

anied previous invitations from the War-office. Mr. Hill’s 
ocks, when they have been used by the builder for the War- 
office, have been specified by the architect. Common cast iron 
locks, of the class sent over from the States, are now being made 
in Willenhall at prices which should secure them preference in 
the English market so long.as such goods remain. saleable, which 
the English makers do not think will be long at the best. 

Nickel is without change in the month —_ my last quotation. 

orders for pillars and pipes are in hand at the andae, 
and the engineers are, for home customers, doing more construc- 
tive and machine work than in February, 1878. The pump- 
makers still loudly complain of the competition which in the 





London market they are experiencing from the Americans, and, 
to meet it, they have made their discounts very heavy. 


The Perry Colliery Company; Limited, who for along time past 
have, at great expense, been making experimental sinkings. and - 
borings on their estate of the Earl of Calthorpe, near to Birming- 
ham, have now abandoned the work as no coal cam be found, and 
the shareholders have this week determined to wind up the com- 
pany in liquidation. 

The notices which the Birmingham and: Wolverhampton 
chandelier and gasfitting manufacturers posted for an alteration 
in a will be withdrawn, the employers’ committee having at 
a conference with the men agreed to recommend the associated 
masters to pursue that course, -u the understanding that when - 
trade revives the operatives will be contented with their: present 
wages. 








NOTES FROM ' LANCASHIRE.’ 
(From our own. Correspondent.) 


THERE certainly seems to be, from’ some:cause or other, a 
rather more hopeful feeling with regard to the iron trade, and, so 
far as some of the outside brands are concerned, there has been a 
slightly firmer tone in the market. The actual business: doi 
locally, however, does not show any material improvement, ‘ak 
where sales are made no better prices are being’ obtained. 

There is still very little Lancashire pig: iron being sold, ior 
although makers are offering for delivery into Manchester at 47s. 
per ton for No. 3 foundry, and 46s. for No. 4 forge; less 24 per 
cent., they-are so much above the prices at which outside iron is 
offered in this market, that itis only where they can get deliveries 
close to their own works that they have any: chance of securin 
orders. As an illustration of the severe competition with whic 
local smelters have to contend from outside makers, I may men- 
tion that the Widnes Foundry Company, who secured the 
contract for the supply of sewerage pipes to the Wigan Corpora- 
tion, to which I made reference in a recent report, have been 
able to obtain North-country to cover their contract at 2s. 6d. 
per ton below the price at which it could be supplied by local 
makers, notwithstanding the very considerable att they 
possess in the cost of delivery. 

In hematites there is a firmer tone, consequent upon some con- 
siderable sales which have recently been made for the Continent, 
and agents are not now prepared to take the prices which were 
being quoted a week or two back. 

In outside brands of common iron offering in this market the 
only change to notice is a rather firmer tone on the part of North- 
country makers, but it is very questionable whether, so far as this 
district is concerned, any advance is really being obtained, and 
merchants a that they tind it difficult to sell, even at the 
lowest prices which have been ruling in the market. 

e fini iron trade is without improvement. Manufac- 
turers all through the district still complain that they are very 
badly off for orders, and, to secure business, ers prices 
are quoted, cashire bars delivered into the Manchester 
district being offered as low as £5 10s., up to £5 15s. per 
imperial ton. 

e depression in the Lancashire engineering and machine 
making trades if anything grows worse.. Very few orders of any 
importance are being received in this district, and many of the 
works are for the most part kept going in making up for stock. 
Reductions in the number of men employed continue to be made 
through the district, and less time is being worked at many of the 
large establishments. 

he falling off in the demand for coal, which I noticed in my 
last report, and which still continues, is beginning to make itself 
felt upon prices, and one of the largest colliery firms in the Man- 
chester district have decided to make a reduction next month of 
1s. 8d. per imperial ton upon house coal delivered to private 
consumers, and 5d. per imperial ton upon burgy and s deli- 
vered to works; and generally throughout Lancashire there is an 
easier tone in prices, the inferior classes of fuel for iron making 
and general manufacturing purposes especially being: very bad to 
sell. The average quoted prices at the pit mouth are about 9s. 6d. 
per imperial ton for best house coal; 7s. to 8s. for seconds ; 6s. 
for common ; 4s. 9d. to 5s. 6d. for steam and forge coal; 3s. 9d. to 
4s. 6d. for burgy; and 2s. to 3s. per imperial ton for slack. 

In the shipping trade there is also less activity, and with the 
close of the month prices are weaker, one or two sales of steam 
coal being reported at very low figures. 

During the past week the shareholders’ meetings in connection 
with two of the largest companies in Lancashire, associated with 
the iron and coal trade, have been held—that of Andrew Knowles 
and Sons, Limited, an abstract of whose report I gave last week, 
and that of the Wigan Coal and Iron Company. ith regard to 
the last-named company, the report states that there has been a 
net loss of £17,688 upon the operations during the six months up 
to the end of last year, owing to the exceedingly unprofitable 
state of the coal and iron trades, the selling prices in both 
branches having been considerably lower, and trade, if possible, 
in a more depressed state. I may add that the paid up share 
capital in this company is £1,809,725. 

The position of the iron and steel trades of Barrow-in-Furness 
and Cumberland hematite district remains uncha: the demand 
being very small, and the — to enter into speculative 
business being very limited. The output of the furnaces, though 
greatly reduced since the opening of the year, is quite sufficient 
to meet the demands made on makers. Stocks are e, but are 
not accumulating. The orders in hand for forward delivery are 
few in number ; indeed, some makers are not pressing business 
at all, and are scarcely prepared to accept orders now for delive 
in autumn at present prices. Steel makers are not fully employed, 
although, a Yo ERs gakine, there is a large output of rails 
for the Cape, Australia, New Zealand, the Continent, Ireland, 
and for home consumption. On ’Change at Barrow, on Monday, 
I was told that the coming spring is looked forward to with 
rather more confidence, and that altogether a better feeling 
exists. No change has taken place in prices of either iron or 
steel. General industries are in want of work. Iron ore is 
reported rather easier in tone, but quotations are unchanged. 
Average qualities of ore can be bought at 10s. 6d. per imperial ton 
at the mines. The coal trade is depressed. Colze was again quoted 
cheaper on Monday, 9s. 6d. per imperial ton -— the price at the 
Durham ovens. t week 5000 tons of coal were my My 
from the collieries of Lord Lonsdale at Whitehaven in five days. 

It is affirmed on good authority that-a company will shortly 
be formed for inaugurating:a cattle importation trade between 
Baltimore and Barrow, with a capital of £250,000, and the 
service will, it is said, be organised by Mr. Richard Potter, of 
Messrs. Price, Potter, Walker, and Co. It is thought this com- 

any will build two steamers specially adapted for the trade, and 
io the cattle at the new Barrow docks. J 

The iron barque Oakhurst, built by Messrs. Williamson and 
Son., Harrington, is taking in her first cargo of steel rails at 
Workington for New Zealand. 

The Cumberland coalowners have decided to oppose the Mary- 
port Wet Dock Bill in Parliament, because powers are sought to 
increase the rates for the shipment of coal. 

The new ocean screw steamer Belgenland, built by the Barrow 
Shipbuilding Company, for the Red Star line, and: intended to 
pom between Antwerp and Philadelphia, left Barrow Docks by 
the noon tide on Saturday, for a forty-eight hours’ trial at sea. 
This vessel is the first of two ocean steamers being built at 
Barrow for this —e Her dimensions are—Length between 

rpendiculars, 400ft.; breadth, moulded, 40ft.;: and depth of 
Rold, 30ft. Gin., her gross tonnage being 3692.' She has accom- 
modation for sixty saloon, sixty second-class, and» 460 steerage 
passengers. Her engines are on the direct-acting, inverted- 
cylinder, surface-condensing principle, the high-pressure cylinder 
i in., and the low-pressure in. in diameter. The stroke 


being 50i 
is att. 





6in., and the pressure of steam 80 1b. to the square 
inch. There are 6922 square feet of heating surface in the 
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boilers, and 290 square feet of bar surface. The engines are 
fitted up with many of the most modern improvements, and are 
and reversed by automatic steam starting gear, which 
enables the ineer in charge to start and reverse the engines 
from full s: ahead to full speed astern within a fraction of a 
second. Rogers’ paterit exhauster is also fitted to the condenser. 
This forms a vacuum of 12in. to 14in. before starting, thus 
rendering starting cocks unnecessary. The ship is fitted with 
steam steering gear, which works with promptness and with ease. 
The Belgenland proceeded from Barrow to the Calf of Man 
under easy steam, and thence by the west of the Isle of Man to 
Greenock, ‘orming the distance between the Cumbrae and the 
Cloch lights at the rate of 114 knots per hour, under easy steam. 
At Greenock the efficiency of the steam windlass was fully dis- 
played. In the return journey as was attained between the 
two lights of 13°3 knots per hour. The engines worked admirably, 
indicating nearly 2000-horse power, with only 55 Ib. of steam ; 
but this, Na course, A 9g be oe when 4 e ae = wed 
ordinary draught, as then the propeller wo 
immersed. The engines performed 57} revolutions, which rd 
equal toa piston speed of 515ft. per minute. The Belgenland 
was under the command of Captain Hoodawink, of the Anchor 
liner Anchoria, and her trial was in every way successful. She 
was built under the superintendence of Mr. J. Humphrys, 
manager of the Barrow Shipbuilding Company, and of Mr. Mar- 
shall, superintendent engineer of the Red Star Line. A second 
vessel for the same and of similar type, the Rhynland, is 
almost ready for launching. The Belgenland is the seventh large 
ocean passenger steamship built by the Barrow Shipbuilding 
Company during the past six years. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I cannot hear of any change for the better in the iron trade. 
Tnanimation is the only word which properly describes the pre- 
sent condition of that industry. For the few orders in the 
market there is very keen competition, and prices frequently fall 
below the paying point. Failures and em ments in this 
trade are repo: with significant ity. 

In the steel trade I find the reports very ars poor One 
establishment in a large way is in receipt of good orders for high- 
class steel for America, and the expectation is that this is onl 
the beginning of better things. Taster firm, upon whom 
called this week, take.a very desponding view of affairs. Gene- 
rally I believe the steel le, with the exception of Bessemer, 
is in a very languid state. The standard “crucible” steel is 
being unfavourably affected by Bessemer, which is being 
rapidly perfected in the process of manufacture. For many pur- 
poses for which Bessemer is now used, crucible steel was at one 
time considered essential. I cannot suppose that the makers of 
Bessemer will stop short in their improvements, and it would not 
surprise me to find them superseding the use of crucible steel for 
other of the higher purposes to which it is now exclusively 


applied, 

The steel rail trade is still pretty brisk, but prices are anything 
but satisfactory. There is very keen competition for the orders 
in the market. Railway companies who have waited the fall of 
the market before laying in stocks are now coming freely forward 
with their contracts—a certain indication that they think 
rates have now touched bottom; and it certainly seems very 
unlikely that prices could drop lower. In many cases they are 
underneath the paying point now. The improvement in the 
Russian trade still ¢ continues, and this causes the houses engaged 
in Russian requirements to be very busy. I hear also of some 

improvement in the edge-tool trade, but it is not general. The 
saw and file branches are very dull. 

Engineering firms do not speak very hopefully of the business 
outlook. Two houses report that they are fairly employed, 
taking everything into account. The manufacture of small 
engines and iccomotives seems to have all but left Sheffield and 
passed, the first to French and Belgian makers, and the second 
to the hands of the railway companies and the engineers at a 
distance, particularly of the Clyde district. 

Cutlery manufacturers complain of German competitiun in the 
scissors trade, in which wages reductions have recently been 
enforced. The men who have been accustomed to stubbornly 
resist all reductions, submitted to the present reduction without a 
struggle. In standard qualities of table knives and similar goods 
I cannot find any falling off. Inferior sorts are not very saleable. 

The sheep-shear manufacturers are fairly well off, especially the 
leading houses. Messrs. Ball and Brugon’s patent expires 
shortly, and then we may expect to see a “‘spurt” in this trade. 
I know that Ald. Ward—Messrs. Ward and Payne—has already 
laid down extensive machinery for the production of sheep-shears 
by the new process. Mr. Ward is a gentleman of great enter- 
prise, and may be expected to develope this trade far beyond its 

resent proportions, though these are not inconsiderable. Messrs. 

San Sorby and Sons, of Spital-hill Works, are also entering 
vigorously into the making of sheep-shears by machinery. 

T codenionl that the Foreign-office recently requested the 
Sheffield Chamber of Commerce to state what are the principal 
imports to Sheffield from the different European countries, and 
also the exports from Sheffield. A committee has drawn up a 

* report which will be pee to the Foreign-office next week. 
Briefly summarised, I am told the report will be as follows :— 
Imports from France: Wines and brandies, silks, jewellery, 
gloves, and fancy goods. Switzerland: Watches and clocks, 
wooden toys, cheese. Italy: Wines, oils, and fruits. Spain: 
Wines, spirits, oils, fruits, iron ore, cortwood. Germany: 
Wines, pianos and other musical instruments, spiegeleisen. 
Russia: Iron, ow, corn, hides, and leather. Principal 
exports from Sheffield:—To France: steel, raw and manu- 
factured, and steel rails. Switzerland: Files. Italy: Saws. 
Spain: Steel tools. Germany: Iron and steel tools. Russia: 
Cutlery, Britannia metal and electro-plated goods, and machinery. 
The report has been drawn up in view of the lapsed tariffs. 
With the report will be sent a copy of Mr. F. Brittain’s clever 
pamphlet on foreign tariffs and foreign treaties. 

The distress in Sheffield continues as severe as ever, and the 
Mayor's fund will be exhausted next week unless help comes from 
outside quarters. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A DECIDED improvement has taken place in the pig iron trade 
of the Cleveland district during the past week. Prices are up 
1s. per ton all round, and makers are now far from anxious to 
enter into contracts for forward delivery, even at the advanced 
rates. I have frequently pointed out that if there was to be 
any hope for the Cleveland iron trade during the present year, 
an improvement ought to be witn immediately. at 
improvement is due partly to the fact that the shipping season 
has commenced, and that traders are now anxious to make up as 
quickly as ible for time lost during the late severe frosts 
which cl many of the Northern ports. Another cause of the 
improvement is the increased inland demand ; though perhaps 
the main cause is the fact that Cleveland iron has now fallen so 
low in price as to induce customers, however distant, to purchase 
it, seeing that they can, at its present rate, obtain it cheaper than 
any other iron, notwithstanding heavy railway dues. The result of 
this improved demand is that makers and merchants alike are 
anxious to secure better prices. And while 2s. or 3s. per ton, 
even in the present state of other iron markets, will not deter 
customers from purchasing Cleveland iron, they will make all 
the difference between profit and loss to Cleveland makers. Iron 
manufacturers who have been for some time only purchasing for 
their immediate requirements in expectation of a further decline 


in prices will now, no doubt, be very anxious to secure forward 
contracts. 

The question of railway dues is still most anxiously discussed. 
It is the decided opinion of Cleveland traders that these charges 
should be further reduced, as they urge that it is only a fair thing 
to ask, seeing that while the trade of the district which has con- 
tributed so materially to the wealth of railway companies is 
prostrated large dividends are declared by these companies. 

It is believed that the returns of the Cleveland [ronmasters’ 

iation, which will be published in a day or two, will show 
that, notwithstanding the severe weather experienced during the 
present month, and which has to some extent interfered with the 
shipments, stocks of iron will not have increased. Messrs. 
Connal and Co. report that their stock of Cleveland iron amounts 
to 79,000 tons. They state that there has been considerable inquiry 
during the last few days for Middlesbrough, f.o.b. warrants, and 
— °y are now quoted at 34s. 9d. buyers and 35s. sellers, net 

‘or No. 3. 

Messrs. Bolckow, Vaughan, and Co. have secured, within the 
last two or three days, some excellent orders for steel rails, which 
will keep them going at full speed for about four months. One 
is a Roman order for 10,000 tons, another is an order from New 
Zealand for 15,000 tons, and the third for 10,000 tons from India. 
—_ also expect to book other large steel rail orders very 
shortly. 

I understand that the directors of the North-Eastern Railway 
Company, on whose behalf experiments have been conducted 
with respect to the dephosphorising of Cleveland iron, are now 
convinced that this can be done so as to make Cleveland iron 
available for steel manufacture at a low cost. It yet remains to 
be seen what use will be made of the discovery. It ought to 
— new life into Cleveland. 

late makers throughout the Cleveland district have no reason 
to complain of lack of work. The prices they receive are low, 
but that is their only real ground of grievance. Some mills just 
now are working as busily as inthe brightest times. Pipe and chain 
founders are also fully employed. Messrs. Head, Wrightson, and 
Co. have an Indian order for 5000 tons of bow] sleepers. 

The iron shipbuilding yards have a fair amount of good orders 
in hand, and work is proceeding regularly. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Notices were posted up on Saturday at Messrs. Addie and 
Co.’s Langloan Ironworks, Coatbridge, that after the expiry of 
a month from that date the services of the men employed at the 
works will not be required. There have mn six furnaces in 
blast at these works for some time past, and it is rumoured that 
the firm are resolved to make no more iron at the present rates. 

During the last fortnight there a — more than the usual 
8 tion in pigs, in co’ uence of which a very large amount 
ne has been sent inte store. The additions to Messrs. 
Connal and Co.’s stocks in the course of the past week amounted 
to 3360 tons, bringing up the total stock to 213,708 tons. This 
movement in the market has had the effect of arresting the down- 
ward course of prices, and it is to be hoped, though by no means 
certain, that they will now permanently take the upward turn. 
Last week’s exports of ‘pigs show an increase of 1724 tons over 
those of the preceding week, and there is an improvement of 
1630 in the imports from Cleveland. 

e warrant market was steady at the close of the past week, 
and on Monday the feeling was very hopeful, and an advance 
took place in the rates in the course of the day. Business was 
done in the forenoon at from 43s. 6d. to 43s. 5d. cash, and 
43s. 74d. to 43s. 6d. one month, whilst in the afternoon transac- 
tions were effected at from 43s. 5d. to 43s. 6d. cash, and 43s. 6d. to 
43s. 7d. one month. On Tuesday the market was strong with 
business at 43s. 64d. to 43s. 94d. cash. A very large business was 
done on Wednesday, up to 44s. 14d. cash, and 44s. fourteen 
days. The market was easier to-day—Thursday—at 43s. 10d. to 
43s. 10}d. cash, and 43s. 10d. and 44s. month fixed. 

Makers’ iron having been more in request, the prices have im- 
roved 6d., and in some cases ls. per ton, and are now as 
ollows :—G.m.b., f.o.b., at Glasgow, No. 1, 43s.; No. 3, 42s.; 

Gartsherrie, No. 1, 48s.; No. 3, 44s. 6d.; Coltness, No. 1, 50s. 6d.; 
No. 3, 45s.; Summerlee, No. 1, 463. 6d.; No. 3, 43s.; Langloan, 
No. 1, 50s.; No. 3, 44s.; Carnbroe, No. 1, 44s. 6d.; No. 3, 43s.; 
Monkland, No. 1, 43s. 6d.; No. 3, 42s.; Clyde, No. 1, 43s. 6d.; 
No. 3, 42s.; Govan, at Broomielaw, No. 1, 43s. 6d.; No. 3, 42s.; 
Calder, at Port Dundas, No. 1, 48s. 6d.; No. 3, 44s.; Glen- 


garnock, at , No. 1, 46s. 6d.; No. 3, 43s. 6d.; Eglin- 
ton, No. 1, 43s.; No. 3, 42s.; Dalmellington, No. 1, 43s.; No. 3, 


42s.; Carron, at Grangemouth, No. 1, 60s.; ditto, specially 
sel , 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 50s.; 
No. 3, 45s. 

There continues a comparatively good inquiry for manufactured 
iron from abroad. Last week’s shipments included £6700 worth 
of machinery, £10,300 castings, £6100 miscellaneous articles, and 
£4700 worth of sewing machines. 

With the return of cold weather, the demand for household 
coals has been rather more brisk in the course of the past week, 
but there is little inquiry for steam coals, and the shipping trade 
is duller than it was in the preceding week. In the eastern 
mining counties the age | trade is also slack, and stocks are 
reported to be increasing. Prices of all sorts are low, and the 
competition for orders exceedingly keen. The Birkenshaw Coal 
Company have just discovered a new seam of coal in their 
mineral tield at Stonehouse, Lanarkshire, and they will at once 
proceed with the necessary shafts for its working. 

A meeting of the miners in the Hamilton district was held a 
few days ago, when it was resolved to begin working only eight 
hours a day. The miners also determined to appoint a paid agent 
“*to organise the country,” and the agent’s salary was fixed at 20s. 
a week, in addition to expenses. In the districts of Fife and 
Clackmannan efforts are likewise being made to resuscitate the 
unions, and re-establish the eight hours’ work, in all cases where 
it has been departed from. 

An “interim committee” of the engineering trades of the 
Glasgow and Clyde district have issued a circular in which they 
declare that the time has now unhappily arrived when they feel 
it an imperative duty to call upon the members of the trade to 
form some organisation by which they may be enabled to main- 
tain the working hours as established in 1872. In this manifesto, 
calling upon the ironworkers to maintain the fifty-one hours, the 
following occurs :—‘‘ Fellow workmen, we believe we 
echo the sentiments of the workmen in Glasgow and istrict when 
we look on the shortened hours of labour as the most precious 
heritage of our time and trade. We feel that you will respond to 
our call with the alacrity and spirit of men who, valuing a 
privilege, are determined to eh it. There are times when 
‘struggle is sacred and resistance a duty ’—that time we consider 
has now arrived. We therefore confidently request your prompt 
assistance to aid our efforts in arresting this hateful innovation.” 

Messrs. Lebnitz, Coulborn, and Co., Shipbuilders, Renfrew, 
discharged about 100 workmen on Saturday on account of the 
backward state of trade. Further dismissals are anticipated 
should fresh orders not be obtained. 

Messrs. Craig and Donald, engineers, Johnstone, have reduced 
the wages of their employés by 10 per cent. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ir is now tolerably clear that the sliding scale, which was 
ushered into existence on the 28th May, 1875, is doomed. A 
large and important meeting of colliers was held at Merthyr on 





Monday, which was addressed at considerable length by Mr. 





Halliday, and the general impression conveyed in his address, 
and in that of other prominent speakers, was that it would be 
advisable to discontinue the sliding scale in June. At all previous 
meetings of the men the opposition to a discontinuance has been 
strong. Now, however, the course towards an arrangement 
between masters and men appears to be easier. It was, however, 
the opinion of the men that combination might result in an 
advance of price, when wages would also be improved. One of 
the speakers remarked that the Plymouth and Abernant men, 
who have just submitted to a reduction of 10 per cent., have not 
earned an average of 9s. per week during the past three years. A 
delegate from ‘T ar expressed the opinions of the colliers in 
that district, and I cite them as being representative of the views 
generally a colliers—that there would be just as much 
trade done if were 20s. per ton as there would be at 9s. per 


ton. 

The reduction enforced by the Plymouth Company, and fol- 
lowed by the Powell Duffryn, will, it is expected, be generally 
followed, but the opinion of the last meeting of colliers is 
strongly against such a reduction, which must, however, be 
enforced if coalowners are to remain solvent. 

There has been a continuance of busy work at the Rhondda 
collieries and elsewhere during the last week. In the course of 
five or six days, ending Saturday last, no less than 100,000 tons 
alone went down the Rhondda Railway to Cardiff, and a great 
deal of this was for steamers going to the Cape. As the rate 
varies in the Taff Vale from 1s, 3d. to 1s. 9d. per ton for Rhondda 
freights, some idea of the benefit to the Taff Vale, derived from 
this source, can be seen. On the whole length of the Taff Vale 
there has been a large quantity of business done of late. 

The Rhymney Railway Company will not proceed with its bill 
at present for extension into the Taff Vale Valley, but the 
project, with ultimate views, is so warmly held in influential 
quarters that I do not think it will be altogether abandoned. 

The iron and steel trade is looking up a little. I expect to be 
able very shortly to announce the blowing in of the Sirhowy fur- 
naces ; these furnaces are very different to the old-fashioned fur- 
naces blown out in past years at Cyfarthta, Plymouth, Nantyglo, 
Blaina, and elsewhere. They are of the best form and erection, 
and fitted with latest appliances. Dowlais has been better 
employed of late, and some substantial rail orders are in hand. 
Quotations are low cnough to tempt business, and the make is 
excellent. Ebbw Vale will send off large quantities of iron and 
- to the Mediterranean in the course of a few days, vid 
Newport. : 

The ey ney trade remains unchanged. Prices have not moved 
up for the last few days, for the reason that the tendering makers 
are fully booked, and in many cases could book still more. Long 
dates at advanced prices are also freely offered for block plate by 
buyers, but makers are calculating upon advanced prices, and 
only take with hesitation. Pentyrch Works still go on with 
pos regularity, and nothing has been done with regard to the 

t notice to the men. 

Mr. Silroy, Assistant Government Inspector of Mines for North 
Staffordshire, Cheshire, and Shropshire, has resigned his appoint- 
ment in order to undertake the general management of the Powells 
Duffryn steam collieries in the Aberdare Valley. 








IntrmaTion has been given by the Board of Trade to the cor- 
poration of the Trinity tl that they will sanction the neces- 
sary expenditure for the erection of a lighthouse on Anvil-point, 

near Swanage, in the vicinity of which several wrecks have 

during the past few years and this winter occurred. A lighthouse 

in this position will be of great advantage to vessels entering the 

Solent or making for Poole harbour. 

NaTionaL Water Suppy, Sewace, AND Heattu.—The annual 
Conference will be held in the rooms of the Society of Arts, on 
Thursday and Friday, the 15th and 16th May, 1879, on National 
Water upply. Sewage, and Health, the Right Hon. James 
Stansfeld, M.P., late president of the Local Government Board, 
in the chair, assisted by the members of the Executive Com- 
mittee:—Lord Alfred Churchill, Chairman of Council; Sir 
Henry Cole, K.C.B. ; Colonel Sir E. Du Cane, K.C.B. ; Captain 
Douglas Galton, C.B., F.R.S.; Mr. F. A. Abel, C.B., F.R.S. ; 
Mr. T. W. Keates; Dr. Voelcker, F.R.S.; Mr. W. Hawes, 
F.G.S.; Major-Gen. F. Cotton, R.E., C.S.P. Papers relating 
to the above subjects will be read and discussed. The Conference 
will meet each day at 1la.m., and sit till 1.30, then adjourn till 
2, and sit again till 5 p.m., and, if a meet again at 8 p.m. 
Thursday, 11 a.m.—Opening of the proceedings by the chairman. 
Papers and discussion. Friday, 11 p.m.—Proceedings will be 
resumed. Papers and discussions continued. There will be an 
exhibition of mechanical and chemical apparatus in connection 
with water supply, treatment of sewage, and health. All articles 
for exhibition must be delivered, carriage free, not later than 
Saturday, the 10th May, 1879. Manufacturers and others 
desiring to exhibit should communicate forthwith with the secre- 
tary of the Society of Arts. Papers on any of above heads are 
requested. The object of the Conference is to discuss existing 
information in connection with the results of any systems already 
adopted in various localities, referring to the subjects of National 
Water Supply, Sewage, and Health ; to elitit further informa- 
tion thereon; and gather and publish, for the benefit of the 
public generally, the experience ined. The introduction and 
discussion of untried schemes wi tenia not be permitted. 
The papers accepted for the Conference will be prin and cir- 
culated at the meetings. The Council of the iety of Arts 
have determined to offer the gold medal of the society, and three 
silver medals, for the best a founded upon evidence 
already published, for dividing England and Wales into water- 
shed districts, for the supply of pure water to the towns and 
villages in each district. The suggestions must be sent in to the 
society’s office, on or before the 26th April, so as to be discussed 
at the Conference. The details of the conditions will be issued 
immediately, and may be had, when ready, on application to the 
secretary of the society. 
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We stated at the close of our first article on Board of 
-'Trade surveys that tragedies now and then resulted 
from the way in which these surveys are carried out. 
One such case may be cited here with advantage. On the 
evening of the 3rd of September, 1878, the Princess Alice, 
a saloon steamer plying on the Thames, was struck by the 
Bywell Castle. She almost immediately broke in two 
and went to the hottom. The precise number of lives 
lost in consequence has never been ascertained ; but it is 
nearly certain that considerably over 700 men, women, 
and children were drowned within ten minutes after the 


collision. Nothing of the kind had ever occurred before; | weight of evidence went to show that a very moderate | their way into the surveyor’s note-boo 
and the magnitude of the calamity caused the utmost | blow from a barge would suffice to punch a large hole to have sufficed to make him regard the 


| intended purpose in every sense. If the court did not 
mean this, then they would not have written the words 

| we have quoted above; or else they must have been | 
ignorant of the true charge against the Board of Trade, | 

| which is, that they ao a certificate to a ship which 

| was not suitable for her intended purpose, due considera- 
tion being given to the nature of the risks, other than 

| those to be possibly caused by wind and water, which she 
was certain to incur every day. 

| The Princess Alice was 219°4ft. long, 20°2ft. beam, and 

| 8'4ft. deep. She was built of plates about ;°;in. thick, and 
her depth was but one-twenty-sixth of her a She 

| was fitted with a bulkhead forward and aft of the en 


ne | 
| room, and these bulkheads were fairly water-tight. The | 


| formula 


never appears to have asked himself the question. If he 
had, he could not have passed the ship. The Princess 
Alice was nearly flat-bottomed, and we shall not be far 
wrong if we assume that the cross sectional area of the 
plates of which that bottom and a portion of the sides 
were composed represented about 65 square inches in all. 
Regarding the ship in the light of a box girder, and 
assuming that it was carried on two supports each 
35ft. from the extreme end, and applying Fairbairn’s 
S s  , we have as her breaking load 208 tons, 
which was probably within a few tons of the net 
load to be supported. These figures have no pre- 
tensions to minute accuracy; but had they found 
they ought 
rincess Alice 





consternation and mourning in Great Britain. The sad | through the thin skin of this ship. There was certainly | with such suspicion that he could hardly fail to obtain 


memories of the event will not soon 
pass away, and it is unnecessary to 
narrate again the story of this collision. 
A coroner's jury was empannelled, and 
a protracted inquiry was carried out 








with the object of og i | which 
of the two ships was in fault. An 
independent investigation of the cir- 
cumstances was also made by a court 
held by Mr. Balguy, under the auspices 
of the Board of Trade. The verdict 
of the coroner’s jury, and the decision 
of Mr. Balguy’s court, both exonerated 
the Bywell Castle, and pronounced 
the Princess Alice to be responsible 
for the collision. There was more to 
be considered, however, than, “the 
rule of the road at sea,” or questions 
of which ship ought and which ought 
not to have starboarded. It did not 
fail to strike certain people that there 
was somethir ~abnormal in the rapidity 
with which the Princess Alice went 
down. They took action accordingly, 
and a new aspect was lent to the 
enquiry at an early stage of the pro- 
ceedings. At first it appeared that 
the coroner’s jury would only be 
called upon to decide questions con- 
cerning the navigation of the two 
ships. In a little time, however, wit- 
nesses were called to prove that the 
Princess Alice was not a suitable ship 
for the work in which she was em- 
nloyed. The same evidence was 
fought before Mr. Balguy’s court, 
and as this evidence was very awk- 
ward for both the Thames Steam 
Ship Company and the Board of 
Trade, rebutting evidence was called. 
We may leave the coroner’s jury on 
one side and confine our attention to 

















the report issued by Mr. Balguy’s 
court. In it appeared the followin 

words ;—“ The court is fully satisfied 
that the charges as to the faulty con- 
struction and unfitness for service of 
the Princess Alice are utterly un- 
founded, and that the charges against 
the officials of the Board of Trade are 
likewise utterly unfounded.” The 
latter charges were very simple in 
their niature; they were that the 
Board of Trade surveyor had 

as fit for service on the Thames, a hull 
which was dangerously weak and unfit 
for the intended purpose. This charge 
we reiterate, and we assert that had 








precise dimensions and weights, and 
if he used these properly he would 
have seen that the hull would in all 
probability break in two whenever she 
came to be carried by her end com- 
partments alone. His course would 
then have been clear. Heshould have 
refused to grant a certificate until the 
bottom and deck of the ship had been 
strengthened by suitable stringers— 
before, in a word, he had satisfied 
himself that there was a reasonable 
probability that the ship would remain 
afloat while she was being beached, or 
until succour arrived, even after one 
of her compartments was filled. 

The evidence of Mr. Scott Russell 
and Mr. Mare was flatly contradicted 
by the behaviour of the unfortunate 
craft herself. A ship which broke in 
two when run into by another steamer, 
moving at a very moderate speed, was 
not fit to carry 800 passengers on the 
Thames or anywhere else if the chance 
of collision existed. The defence—if 
so it may be called—urged against 
this argument is curiously ludicrous. 
The ship broke in two, we have heard 
it said, not because of congenital 
weakness, but because she was built 
of such light scantling, that she was 
half cut in two by the Bywell Castle. 
But the Bywell Castle inflicted this 
fearful damage because the Princess 
Alice was “like a bandbox.” The 
arguments of Mr. Scott Russell and 
Mr. Mare, if applied to a girder, say 
for a building, would come to this :— 
“The girder in question is, we know 
light, but it was quite fit for its in- 
tended purpose, that is to say, to carry 
the wall, but it was broken because a 
load, which we did not anticipate, 



































the Marine Department of the Board 
of Trade properly discharged its duties, 
the Princess Alice would nut have 
been permitted to ply on the Thames, 
carrying some 800 passengers at one 




















time. 

Unfortunately, the way in which the 
charges were made during the inquiry 
was most unsatisfactory, and the total 
breakdown of one witness on a minor 
point served to obscure the true issue. 

Ye have shown in our last impres- 
sion, that a Board of Trade sur- 
veyor, before granting a declaration 
for a passenger certificate, must satisfy 
himself “that the hull of the ship is 
sufficient for the service intended, and 
in good condition.” If this means 
anything, it implies that the surveyor 
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must take into consideration the 





was put on the floor which it sup- 
ported.” It is the businessof the Board 
of Trade to anticipate and provide as 
far as possible for any risks which a 
passenger steamer may have to con- 
tend against ; and the very manner in 
which the Princess Alice was destroyed 
affords the most complete, satisfactory, 
and telling evidence that she was not 
fit for her intended purpose. From 
first to last the Board should have 
regarded the ship with suspicion. She 
was not classed at Lloyd’s. There are 
not, perhaps, half-a-dozen ships plying 
in Great Britain of such great length, 
small depth, and light scantling carry- 
ing a large number of passengers. The 
river in which she was to run night 
and day notoriously abounds with 
dangers. Yet the Marine Department 
of the Board of Trade, practically 
without question or remonstrance, 
granted a certificate on no better 
grounds than that the plates of the 
hull had no holes in them, that the 
engines and boilers were in good 
order, and that the proper quantity 
of deck space was available for some 
800 passengers. In the face of these 
facts we assert that the survey of the 
Princess Alice, like that of too many 
other surveys made by the Board of 
Trade, was a delusion ; and that such 
surveys supply no guarantee whatever 























nature of the risks to which the ship 

will be exposed. Thus, for example 

if he did his duty properly, he woul 

not pass a great steamer as fit for 

service in the Atlantic if the said steamer were built of 

plates only one-fourth of an inch thick. She might be 

in excellent condition, and quite fit for the navigation of 

asmooth river, although totally unsuitable for braving 

the perils of an Atlantic storm. Now, the charge against 

the Princess Alice was not that she wasin bad pon but 

that she was unfit for her intended purpose, because she was | 

too weak. The repels evidence was supplied by Mr. 

John Scott Russell and Mr. Mare. These gentlemen gave 

their testimony quite fairly. They said that the Princess 

Alice was strong enough to carry ngers on the 
hames ; and if the ship had no other dangers to fear 

than those of wind and water, it is certain that they 


were right, and no one who understood the true bearing 
The deduction | 


of the case ever thought differently. 
drawn, however, by the court of inquiry was that the 
evidence of Mr. Scott Russell and Mr. Mare proved that 
the Princess Alice was a fit and proper ship for the | 


that “the hull of a ship is sufficient 





THE KRUPP ELECTRIC LAMP.—(For description sce page 177). 


no pumping power on board which could deal with the 
quantity of water which might be thus admitted ; and it 
may be taken as certain that the Princess Alice might 
at any minute be found with one or other of her three 
compartments full of water. Suppose that the central 
compartment filled. Then the ship, if she floated at all, 
would do so as a result of the buoyancy of the other two 
compartments. The first duty of a surveyor examinin 

such a ship, and finding of what flimsy materials her hul 
was built, should be tosatisfy himself that even though one 
of her compartments filled,she wouldstill remain afloat for 
areasonable time ;and he would have totake into considera- 
tion the worst that could happen her, namely, the filling of 
her central compartment with water. The hull would then 


for the service intended, and in good 
order.” 

That the Marine Department of the 
Board of Trade has awakened at last 
| to the necessity for taking some precautions to pre- 
vent a repetition of the Princess Alice catastrophe 
is proved by the hesitation which has marked its 
more recent dealings with the London Steamboat 
Company. We may here state that we hold that 
company entirely blameless in the matter. It 
may say, and very justly, that if the Government 
officials are satisfied with the ships which it sub- 
mits for survey, it has done all that can be expected 
from it to provide proper boats for the conveyance of 
its passengers. It is known that at least one steamboat 
no stronger than the Princess Alice remains to’ carry 

assengers this summer. We applied to the Board of 
Trade for information as to whether this vessel was or 





be in the position of a girder supported at both ends, and 
loaded in the middle with some 80 tons of engines and | 
boilers. _ Could a girder of the given dimensions carry | 
itself and the load under the conditions ? The surveyor | 


was not to have a certificate. We received nothing but 


evasive answers, and we then wrote for information to 
the secretary of the Steamboat Company, asking him 
whether the company did or did not intend to run the 
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steamer to which we have referred. His reply, dated 
9th January, 1879, is, “That the directors are waiting 
the decision of the Board of Trade before making definite 
arrangements for the coming summer.” Whether a 
decision has since been arrived at, and what that decision 
may be, we have been unable to find out. The difficulty in 
which the Marine Department finds itself is this— 
if the department refuses to grant a certificate to a vessel 
which is similar to the Princess Alice, it at once admits 
that the Princess Alice ought not to have had one; while 
on the other hand, if it does grant a certificate, and an 
accident occurs, a storm of popular indignation will be 
raised from the possibility of meeting which the depart- 
ment may well shrink. The proper course to be pursued 
is, however, sufficiently obvious. The department must 
now do what is right, and refuse a certificate to any ship 
which will not, even if cut half in two by a collision, 
float for at least the few minutes required to run her 

und inanarrowriver like the Thames. ‘That it is pos- 
sible to build such a craft is indisputable, and the Marine 
Department of the Board of Trade should not rest satisfied 
until it is certain that, as far as can be predicated 
every passenger steamer plying in the lower reaches of 
the Thames will certainly float for at least fifteen minutes, 
no matter how severe the blow which she might receive 
from another oe — Roy sas is rei which 
possesses t public interest. The bearings of the ques- 
tions eed coe arenot circumscribed. Theexcursion season 
is not far off. Thousands of passengers will once more 
trust themselves to river and coasting steamers, and it is 
the duty of the Marine Department of the Board of 
Trade to see that all possible precautions are taken to 
convey this multitude in safety. It is for this, among 
other things, that it was created. It is for this that its 
officers are paid. That it is capable of doing good work 
no one need doubt; that it is careful to perform its 
duties with the maximum of efficiency is quite another 
thing. We should be sorry to see the Marine Depart- 
ment suppressed, but the public would be safer without 
sham surveys and delusive reports than with them ; and 
the fact that the department may de much good will not 
compensate for such shortcomings as those with which 
we have dealt. 








ENGINEERING GEOLOGY. 
By W. H. Pennine, F.G.S. 
No. IIT. 

Tr has been shown that the “minerals” and “ metals” 
for which mining is carried on depend upon the 
nature of the rocks with which they are associated. 
Upon this depends also in a great measure the kind and 
the cost of preliminary borings, of the main shafts or pits, 
and of the actual mining operations ; but much more are 
these influenced by the relation of the rocks in and 
beneath which these are performed. For instance, “in 
no respect do collieries differ more from each other than 
in the quantities of water which they encounter, either in 
the mining or in the subsequent working of their mineral. 
In one case a retentive clay cover may prevent the access 
of surface water which in another may in abundance 
through a sandy ora gravel alluvium. In certain districts 
water-bearing measures of an almost fluid consistency 
must be passed through, whilst in others the compara- 
tively tight coal measures may at once be entered. Fre- 
quently the strata above and below the coal are so com- 
pact as to render the workings actually too dusty and 
dry ; but instances are common enough in which water 
makes its way through the roof stone, or through the 
coal itself, and adds difficulties and expense to the whole 
of the operations. When the measures through which the 
pit is sunk consist of stony rock they are often allowed 
to stand open, but when shales preponderate it has to 
be walled with brick or stone, to which in some cases, as 
against the influx of water, wood or cast iron may be pre- 
ferred. But when the measures are covered by other and 
more absorbent strata, saturated with water, the winning 
of a colliery becomes a most serious undertaking, tasking 
the energies of the best men, and sometimes collapsing 
after a ruinous outlay. Examples of these difficulties 
are afforded by surface beds of sand and gravel, and by 
the well-known red sand under the Magnesian Limestone. 
One of the most serious questions to be solved by the 
coal-viewer in the very outset is the system by which 
he means to work his mineral; and in order to form a 
judgment upon this head it is important that he should 
not only be acquainted with the various modes in use 
elsewhere, but should have acquired a knowledge of the 
a of the seams in his own district. Where the 

eds have a definite dip in one direction, the working 
pits are usually placed as far towards the deep as it is 
convenient to go, so that, underground the coal may be 
brought down hill to the pit-bottom. Should the strata 
lie in a trough, the pits may advantageously be placed in 
its middle line, so as to command the coal on both sides.” 
—See “Coal and Coal Mining,” Smyth, 1872. 

The relation of two or more rocks to each other 
may also affect engineering works even to a greater 
degree than the actual quality of the rocks on which 
such works are situated. ‘Ibis relation consists in 
their respective dips, their position in regard to each 
other, their various qualities of permeability, and so on. 
In nothing is it more evident than in railway works that 
the relation of two beds—to take asimple case—differing 
from each other in kind, but the same in dip, may be 
such as to increase the cost of any work upon them, if 
risk to its stability is to be avoided. Let us suppose a 
railway cutting of moderate depth to traverse two beds 
of different character, one a water-bearing sand resting 
evenly upon a tenacious clay, both dipping at an angle 
of 3deg. The slope on the higher 
side of the cutting will be scored by 
: a series of weeping springs along 
the line-of junction, which will surely, although perhaps 
slowly, cause serious slips unless means be taken for 
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their prevention. Should the dip lie in the same direc- 
tion as the fall of the ground — which is, however, 
unusual—the flow of water will be quicker at some times 
than at others, perhaps intermittent. Any structures, such 
as bridges over the cutting, must then have their footings 
well down into the clay, not on it, for its surface, even 
many feet from the ground-level and under an equal 
thickness of solid-looking rock, would be absolutely 
unsafe as a foundation. If the above simple instance 
demands precautionary measures, much more must the 
frequently intricate relations of the rocks receive careful 
consideration. The beds may dip rapidly, the water- 
bearing strata may be numerous, and the geological 
structure may be complicated by faults or by local 
unconformity. 

In tunnelling, a previous knowledge of the rela- 
tions of strata to each other is still more desirable ; 
indeed, it would be impossible to insist too strongly on 
the necessity for all geological details being known in 
regard to a hill to be pierced in that manner. Not only 
might the style of working be varied, but the form or 
strength of the tunnel itself might perhaps be altered 
with advantage, to suit either the varying pressure or 
the peculiarities of rocks known to occur in the centre, 
different to those exposed in the cuttings at either end. 
Even the gradients might require to be modified accord- 
ing to the existence or non-existence of faults or of springs 
in the body of the hill, which if not previously detected 
would be discovered when too late to make any altera- 
tion. If the surface of a hill be carefully examined, the 
boundary lines of the beds of which it is composed be 
accurately surveyed, their dip ascertained, and the lines 
of all faults laid down, the position of the rocks within 
the hill—and consequently the points at which they will 
be met with—can be accurately determined. Even when 
the all-important point of the amount of dip cannot be 
obtained from actual sections, it can be worked out—by 
a method to be hereafter explained—from the boundaries, 
or other definite lines, if these have been laid down on 
the plan with precision. The highest of the beds in a 
series passed through by a tunnel generally occur near 
the centre of the hill, unless they are inclined in one 
direction only. This is owing not merely to the fact of 
the rail level rising from each end towards the interior. 
but to a well-known geological phenomenon. As a general 
rule beds dip from each side into a hill or ridge ; the 
statement being limited to hills and ridges as such, 

; and not to include 
escarpments. Therefore, 
as the tunnel proceeds, 

- beds are pierced higher 
and higher in the series, until the uppermost of all met 
with is somewhere near the middle. 

Banks:—At first sight the relation of the rocks beneath 
the surface may not seem to have any direct bearing 
upon railway embankments, and similar artificial accu- 
mulations of material. But there are ways in which it 
does now and then greatly affect the cost of such work 
and, what is equally important, that of bridges an 
culverts erected beneath them. A line of railway does 
not usually run in the direction of dip of the strata, but 
rather at right angles thereto, nearer to that of the strike 
of the beds, as it follows the contour of the country. 
The dip, whether great or small, therefore is generally 
away from the railway, either tothe right hand or to 
the left as the case may be. If it be of any amount, say 
exceeding 5 deg., the bank, when it attains to any height, 
will be very likely to force the beds beneath it over each 
other along the planes of bedding, and thus give rise to 
slips, sometimes of great extent and involving much loss 
of material. These slips are usually sudden and liable 
to repetition, causing great expenditure for piling and 
other preventive measures. But if the liability to 
slip, owing to the dip of the beds—which usnally 
are, in such cases, alternating clays and dis- 
similar deposits—be previously entertained, it may be 
minimised by “running the tip ahead,” and working 
backwards with the bulk of the material. Sometimes 
lines of railway follow the direction of dip for a short 
distance ; if this be into the hill whence the material 
comes, there is no risk of slipping, but it is occasionally 
the other way, when slips are sure to occur. If these 
slips be quite forward they are sometimes of slight con- 
sequence, as the bank is then advancing in the right 
direction. But should any bridge or culvert’ have been 
built in their path, ready for backing up, the conse- 
quences may be, and frequently are, serious, for such 
structures are then almost sure to be overthrown, unless 
the bulk of the work be done in the backward manner 
mentioned above. . 

The preceding remarks apply equally to the con- 
struction of water reservoirs and canals, but it may 
be added, in regard to them, that the geological struc- 
ture of a country must greatly affect the supply of 
water to canal-feeders and its retention in natural 
reservoirs. The “head” of water that can be main- 
tained in such places, generally secured by a dam across 
some minor valley, and supplemented by pumping, 
is limited by the springs which may occur within its 
area ; not by the amount they are capable of yielding, 
but through other phenomena yet to be described, 
which may, and frequently do, render utterly useless 
large expenditure for pumping. The attempt is, in fact, 
made to obtain a head of water which the geological con- 
ditions, left to themselves, make absolutely impossible ; 
therefore, if these be understood, and measures taken 
ia much cost and useless trouble may often be 
saved. 

A smaller, but not unimportant matter, is the diffi- 
culty sometimes experienced in carrying out main- 
drainage works, owing to the surface springs and 
others tapped by the excavations. Several instances 





have occurred where, owing to the quantity of water 
thus met with, the plans, after commencement, have had 
disadvantage ; others, also, in 
this difficulty, im- 

ds, 80 


to be altered, at great 
which the pipes have been, through 
properly laid, or have afterwards settled in the san 





that the joints have ever after been imperfect. In con- 
sequence, they have admitted the spring waters, thus 
adding several hundred pounds a year to the cost of 
umping, besides deteriorating the value of the sewage 
or irrigation or precipitation. These results have hap- 
pened, in some cases beyond hope of — not because 
the geological details, including a knowledge of the 
springs, could not have been ascertained in time, but 
simply because they have been ignored. With the 
remedy for such a state of things, where one is prac- 
ticable, we shall deal in a succeeding impression, but it 
must always be adopted within certain limitations, and 
indeed, should only be allowed under official supervision. 

One observation may be made with regard to founda- 
tions, whether of dock works, bridges, or buildings ; 
it is that however solid the stratum may appa- 
sw be in which the excavations are made for 
foundations, the calculations as to stability are incom- 
plete and liable to error—as the works are to unforeseen 
catastrophe—unless all the relations as well as the nature 
of the rocks beneath have been ascertained and taken 
into consideration. 

An improvement in the water supply of a district 
is one of the practical results that may be expected 
to arise from the working out of its geological struc- 
ture—that is, from the knowledge of its rocks and 
of their relation to each other. The supply of water in 
any given locality is not by any means proportionate to 
its rainfall ; for the widely-spread water-bearing beds are 
great distributors, and by them it is to a great extent 
equalised. The supply to be obtained by boring down 
to deep-seated springs is practically inexhaustible, being 
scarcely, if at all, affected by drought, and these springs 
form the only source on which can be placed a full reli- 
ance. The phenomena of springs, and of the sources of 
supply to artesian wells, both of which are practically 
important, are entirely dependent on stratigraphical and 
physical features. An explanation of them will be 
given, as well as of the reason why sometimes salt 
waters occur far inland, and fresh-water springs beneath 
the sea; why some waters are chemically pure, whilst 
others are saturated with mineral salts. 

Another point affected by similar conditions is the 
dampness of a locality, which sometimes renders 
almost uninhabitable what would otherwise be a 
desirable and healthy situation. This may arise either 
from the physical conditions of elevation, situation, 
rainfall, and so on, or from those of a purely geo- 
logical nature. It is frequently owing to the satu- 
rated condition of the water-bearing beds imme- 
diately beneath, and probably close to the surface ; in 
other words, by the proximity to the ground level of the 
general water line of the district. This is a question 
that should influence the choice of situation for all 
public buildings, and, indeed, for private houses also, 
where circumstances are such as to admit of selection. 
This will be fully considered in an article on the sub- 
ject of “Sites,” as one which merits, but seldom receives, 
much attention. 

A knowledge of the undoubted relation existin 
between subsoil and disease must also be beneficia 
to those who are seeking for themselves a new home. 
The whole question cannot be entered on _ here, 
but the results of certain official inquiries* into 
one branch of the subject are appended. In the 
“Report of the Medical Officer of the Privy Council,” 
for 1867, pp. 14-17, and 57-110, is discussed, from 
several points of view, the interesting question of the 
connection between the geological structure and the 
consumption death-rate of a district. After careful con- 
sideration of all the facts and statistics adduced, the 
following suggestive and valuable conclusions were 
arrived at, and may be considered as fairly well 
established. (a) That on pervious soils there is less 
consumption than on impervious soils. (+) That on 
high-lying pervious soils there is less consumption than 
on low-lying pervious soils. (c) That on sloping imper- 
vious soils there is less consumption than on flat imper- 
vious soils. (d) These inferences must be put along 
with the other fact, that artificial removal of subsoil water, 
alone, of various sanitary works, has*largely decrease 
consumption. From which follows the general inference, 
that wetness of soil is a great cause of consumption. 
If this one disease can be so influenced that its ravages 
in a district may be, as they have been, lessened one 
half by a simple draining of the land, it may reason- 
ably be assumed, that the power of other diseases 
also is more or less dependent on certain physical 
conditions, which are susceptible of natural or artificial 
modification. 








DiIscHARGING MINERAL AND Gratin Carcors.—An apparatus 
for emg | mineral and grain cargoes is in operation at the 
Beckton and Phcenix Gasworks. It has been designed by Mr. J. 
P. Wates, engineer to the Phoenix Gas Company, and consists of 
a steel shoot with an enlarged upper end forming a mouth or 
hopper, into which the coal is tipped from the bucket on the 
crane chain. This hopper is surrounded by a platform upon 
which a tipper stands to do his work of turning the bucket over 
on its pivots, and so discharging its contents. This platform is 
surrounded by railings, and is ete on telescopic legs made 
of steam tubing, by means of which the platform may be arranged 
for any necessary height, and thus the necessary angle given to 
the shoot to cause the coal ballast or grain to slip down easily. 
Double-chain slin by which the crane lifts the shoot, are 
arranged of such a Paste that when the shoot is put down on the 
deck of the vessel to be emptied, the crane chain is immediately 
over the centre of the hopper, and the latter is in position to 
receive the material to be lifted by the crane. When a ship 
comes alongside the wharf on which the cranes are fixed, the 
barges to receive the cargo are placed outside and made fast to 
her. While this is being done, the crane lifts the shoot on to the 
deck of the ship, the nose gee my over the ship’s side and 
resting thereon. This is all done in less than five minutes, and 
the crane can then commence to work. As the material is only 
required to be lifted just high enough to run into barges, and the 
crane only to be turned just sufficiently to bring the bucket over 
the hopper, great rapidity and economy are secured. ‘The shoots 
are made by Messrs. Cutler and Sons, Millwall. 





* By Dr, Buchanan and Mr. W. Whitaker, F.G.S, 


RT EE 


Se 








grr 


a a OO, 


Marcu 7, 1879. 








THE ENGINEER. 


169 

















RAILWAY MATTERS. 


total capital of the London and North-Western, including 
Pi then preci to £106,500, : : 

Tye German Government has signed provisional conventions 
for the acquisition of the Magdeburg and Halberstadt and the 
Berlin and Stettin Railways. 

TE decision of the Indian Government to lay a narrow gauge 
on the section of the Western Rajpootana Railway causes great 
dissatisfaction among all classes of the mercantile community in 
Western India. 


RDING to most recent mails the transfer of the Jamaica 
* — tothe Government was completed, and it had been a 
source of great satisfaction. It was hoped the authorities would 
soon undertake its extension to Porus. 

CoNnSIDERABLE extensions of the Bucharest tramways are bein 
made, an addition of about five miles on Messrs, Spiellman an 
Co.’s system of permanent way being now in progress. The same 
system has been adopted for the street tramway extensions in 
Madrid. 

Ar the last meeting of the London and North-Western Rail- 
way Company Mr. Sel said with respect to the raising and 
restoring of the steamship Edith, sunk off Holyhead, that that 
vessel originally cost them £26,500, but she was now as ood as 
new. She had cost them £23,000 to raise and put in repair. 

Tue North-Eastern gy Company is now giving a trial 
to the permanent way of Mr, C. Wood, which we illustrated in 
our impression for April 5th, 1878. The sleeper is an inverted 
trough of rolled iron, with clip chains of horseshoe shape attached. 
The experimental order has been executed by Messrs. Hopkins, 
Gilkes, and Co., of Middlesbrough, and a part of the sleepers 
has been laid, Iron permanent way is thus about to receive 
another trial. 

THE Pittsburgh, Cincinnati, and St. Louis Railroad Company 
has been experimenting since Feb. 1 with the Grey telephone, 
way duplex, on one of their circuits between Colambus an 
Pittsburgh, The success of the system has exceeded the com- 
pany’s anticipations, and it is now daily tr itting g 
over the through side of the circuit, in addition to the way busi- 
ness, without interference to the latter, thus enabling the road to 
double the capacity of the circuit. 

AccorvInc to the last report of the London and North- 
Western Railway Company, the directors by taking the signallin, 
department into their own hands had saved about £2000, an 
were going on at an immense rate continuing to interlock the 
line. At the meeting of the company last week the chairman 
said he believed they had something like 17,000 or 18,000 levers 
on the line. They had reported to the Board of Trade that they 
had interlocked 2888 places since they began. The expenditure 
in the past half year had been sbout £24,000 for that purpose, 
and the total expenditure for interlocking and the block system 
had been between ££00,000 and £900,000, 


Tne telephone has, it is stated, been employed during the past 
two or three months to the great advantage and satisfaction of 
the officials at various stations of the Magdeburg and Halberstadt 
Railway. It has been used in place of the ordinary method of 
telegraphic signalling in working the traffic of the line. The 
success which has attended this first experiment has induced the 
imperial railway departinent to issue a formal request to the 
board of directors of all the private railways of Germany to 
institute similar experiments on the model of those carried out 
on the line above mentioned, and with a view to the general 
introduction of the telephone for traffic purposes on all the rail- 
ways of the empire. 


In reply to a question by Mr. Cowen in the House on Tuesday 
night respecting the Wantage Tramway Company, the Attorney- 
General said :—The Act 5 and 6 Vict., cap. 79, by which the 
Railway Passenger Duty is imposed, is so framed as to confine 
the charge to receipts for p gers conveyed on a railway which 
is the property of a company or person liable to account for the 
duties. The question of the rey f: the receipts of the 
Wantage Tramway reer to the lway Passenger Duty 
was brought to the notice of the Commissioners of Inland Revenue 
in September, 1876. It was then ed that the tramway 
was laid upon a public road, and, that being so, there was no 
railway of which the company were proprietors, and, consequently, 
the provisions of the way Passenger Duty Acts have no appli- 
cation, Tramway companies are interested in this. 


From a recent impression of the American Railroad Gazette, 
we gather that, on the American railways, rug | January last, 
there was a total of 113 amin, which ms were 
killed and 90 injured. Fourteen dents cai the death 
of one or more persons ; 21 caused injury, but not death; while 
in 78—or 69 per cent. of the whole number—there was no inju 
serious enough for record. As compared with January, 1878, 
there was an increase of 38 accidents and 13 persons injured, the 
number killed being the same. ‘The accidents are classed, as to 
their nature and causes, as follows :—Collisions: Rear collisions, 
16; butting collisions, 6. Derailments: Unexplained, 27; 
broken rail, 18; broken wheel, 3; broken axle, 2 : broken truck, 
3; broken brid 1; accidental obstructio 3 spreading of 
rails, 2; land-slide, 1; wash-out, 1; snow or 11; misplaced 
switch, 5; rail out for repairs, 1. Boiler explosions, 4; broken 
connecting-rod, 6; cylinder-head blown out, 1; broken truck, 
not causing derailment, 1; broken tire, 1. ‘Three collisions were 
caused by snow; 3 by trains breaking in two; 2 by misplaced 
switches; 1 each by mistake in orders, by fog, and by a car left 
on main track, Of the five misplaced switches, one was parpossly 
set wrong, and this is the only malicious derailment recorded. 
Forty-three accidents are traced directly to defects or failures of 
road or equipment. 


Some of the American papers are describing as something 
deserving of special notice a tank locomotive weighing 52°68 tons. 
The Pittsburg Telegraph gives the following, the last two para- 

phs of which afford, respectivel » very strong comments on 
pee tnd bridge construction, and the pride felt in a railway 
bridge which will carry 53 tons, with, perhaps, the engines neces- 
sary to haul it :—‘‘A huge a. of locomotive art passed 
through here yesterday towed by other locomotives, on its way to 
the far West. It is a monster tank engine for the New Mexican 
and Southern Pacific Railroad—Atchison, Topeka, and Santa Fe 
—and which is specially intended to work on a long heavy grade 
at a point on the Rocky Mountains. It is the largest and most 
powerful locomotive engine ever built in this country. It isa 
ten-wheel tank engine of consolidated pattern, having eight 
driving wheels and a pony—two-wheel—truck. The cylinders 
measure 20in. by 26in., and the driving wheels are but 42in. 
diameter. The boiler is enormous, being tas) 58in. in 
diameter. It has 213 tubes, each over 11ft. long. e fire-box 
is about 10ft. long. A water tank, almost the entire length of 
the boiler, rests on top of the engine, and when filled with water 
will add considerably to the weight. The truck wheels are 30in. 
in diameter, and are of paper, with steel tires, similar to those 
now being used so extensively under the Pullman sleeping cars 
and on the Metropolitan Elevated Railroad, New York. This 
engine when in a will weigh 118,000 lb. The great 
weight and size of the boiler, and the small driving wheels com- 
bined, form a tremendous power, well suited to the work the 
engine has to perform. The eight driving wheels are merely to 
distribute the prewee, foe if the weeyt rested on but four no 
track ever laid (in erica it should have been said) could 
withstand the . The weight is so great that the 
Western over which it must pass will not permit it to 
go over bri: and carri 








fg ee 
over ions, Ovi a 
vania road without being dismantled,” sero 





NOTES AND MEMORANDA. 


THE yearly production of potash in France is estimated at 
14,000 tons, 10,000 of which are obtained from beet-ashes and 
1000 tons from the suint of wool. 


A METHOD of coating lead pipes by incrustation with sulphide 
of lead is described as follows :—A hot concentrated solution of 
sulphide of sodium is allowed to flow through the pipes for ten to 
fifteen minutes. They then sogene as if coated within with a 

ay glaze, and water afterward passed through them remains, 
it is said, free from lead. 


In an article in a French cantemporany, M. G. Lissandier, 
writing on M. Giffard’s great balloon, says that Giffard made 1000 
captive ascensions on seventy-two days, taking 3500 passengers, 
without accident, receiving 839,555fr. (£33,582°2), distributing 
35,000 commemorative medals at a cost of 44,000f., burning 
150,000 kilograms (147°63 long tons) of coal under the boilers. 
He has solved some problems of great importance ; the preserva- 
tion of hydrogen for a long period in an impermeable tissue, the 
preparation of that gas on an enormous scale, the new construc- 
tion of all the parts of a balloon on a plan which prepares the 
way for building true aérial ships. 


‘THE value of dry plumbago as a substitute for oils and tallow 
for steam cylinders, to the use of which we have already referred, 
is favourably confirmed by a mechanical engineer, in the American 
Machinist. ‘The engine on which he reports is an 11 x 30 hori- 
zontal engine, piston speed 300ft. per minute, and is known as 
the ‘‘ West Poppet-Valve, Automatic Engine.” It was worked 


‘up to its full power, and, to insure a fair trial, the old oil cup 


was exchanged for a goblet-shaped tallow cup with a lid, after 
which the piston-follower and springs were taken out and cleaned. 
A third of an ounce of finely-powdered Ceylon plumbago, 
moistened with a little water, is placed in the cup twice a day, 
and, after eighteen months’ constant use, has been found to 
answer perfectly. 

Pror. SiatTBa has devised and made public a process of 
nickel-plating in the wet way, without the use of the battery, 
which is said to give good results, and which is not patented. 
The process is described as follows: To a dilute so.ution of 
chloride of zinc (5 to 10 per cent.) enough nickel sulphate is to be 
added to impart a decidedly green colour to it, and the solution is 
then to be heated to boiling in a porcelain vessel. The clouding 
of the liquid from the separation of a basic zinc salt need not be 
heeded, as it will not interfere with the effectiveness of the bath. 
The articles to be nickel-coated—first carefully cleancd of oxide 
or grease—are to be suspended in the solution for from thirty to 
sixty minutes, the bath being kept at a boiling temperature. 
When the articles are observed to be uniformly coated, they ma: 
be removed, washed in water in which a little chalk is rime § 
dried, and finally polished with chalk or other suitable material. 
By the substitution of a cobalt salt in place of the nickel, objects 
may be similarly coated with cobalt. 

‘THE so-called magic mirrors, with which the Japanese metal- 
workers have hitherto succeeded in puzzling our savants, have 
been generally supposed to owe their strange property of reflect- 
ing images that were quite invisible upon their brilliantly-polished 
surfaces to corresponding inequalities in the density of the sur- 
face, produced by some means during cooling or by stamping. 
Professors Ayrton and Perry, who have lately studied their 
peculiarities, offer another explanation. They affirm that the 
effects above noticed are produced by reason of very slight 
irregularities in the curvature of the polished surfaces, these 
irregularities being such that the thicker parts, corresponding 
with the raised patterns on the back, are flatter than the remain- 
ing convex surface, by which difference there would be less dis- 
persion of light from the thick than from the thin portions of the 
surface, As, unless we are greatly mi en, we—the Engineeri 
and chert eer oe cocks to pry) ae re mirrors =a 
ap t) y plane surfaces, the above explanation wor 
avaear vo be less satisfactory than the older one, 

THE employment of the spectroscope in the comparative 
measurement of high temperatures has been described by M. 
Crova, of Mont r, France, before the Académie des Sciences. 
According to his description, this instrument can be employed to 
measure temperature hitherto incalculable. The process which 
he recommends is thus described :—Having first adopted some 
arbitrary standard, he proceeds to examine the flames of 
incandescent bodies with the instrument, and reduces them, by 
the interposition of obstructives of known value, to the same 
level as that of the standard. To this combination of devices he 
applies the name of spect) otometer. Professor Crova adopts 
as his standard the heat emitted by an ordinary moderator lamp 
burning oil, which he fixes at 1000 deg. In making his com- 
parisons, he finds the heat of a piece of P atinum heated to redness 
to be Bods the same at white heat, 810; a regulation stearine 
candle, 1162 ; an Argand burner of common coal-gas, 1373; lime- 
light, oxygen, and coal-gas on lime, 1806 ; the electric light, sixty 
Bunsen elements, 3060; and the light of the sun, 4049, 

THE recipeused by Mr. Berthon to render the canvas of his 
collapsing boats airproof and waterproof, and believed to be 
similar to that used in H.M. dockyards for hammock cloths, has 
courteously been supplied to us by him; it is as follows:—To 
60z. of hard yellow soap add 14 pint of water, and when boiling, 
add 5b, TF toy ce ochre, $1b. patent driers, and 5lb. of 
boiled li oil, For wai eets, the ochre should be 
omitted, as it adds to the weight, lessens the flexibility, and is 
unnecessary. Existing coverings are made temporarily airproof 
and waterproof by preparations of india-rubber, oil, paint, &c. 
Fabrics coated with preparations of india-rubber are not proof 
against the’ effects of climate or rough are not easily 
repaired, and, compared with those coated with the Chinese ana 
other preparations, are very heavy, and if of the same dimen- 
sions, expensive. The recipe for ‘‘ waterproofing” stout calico, 
used by the Chinese, is given by the late Mr. P. Le Neve Foster, 
in his recent report on life-saving apparatus in the “‘ Journal” of 
the Society of Arts. Hestatesthat it is perfectly efficient, alike 
in the hottest and coldest climates, is believed to be composed of 
boiled oil 1 quart, soft soaploz., and beeswax loz.; the whole 
boiled until reduced to three-quarters of its previous quantity ; 
but experiments are required satisfactorily to test the above pro- 
portions. 

THE proportions of some Ayes constituents of sea-water 
have recently been determined by Herr Jacobsen, from forty-six 
samples of water taken from the most different regions and at 
different depths, during the ere of the Gazelle. With 
regard to carbonate of lime, he obtains an average of 0°269 parts 
of it in 10,000 parts of sea-water ; the minimum was 0°220 ‘ 
and the maximum 0°312 parts. Such differences he attributes 
mainly to experimental errors, and draws the simple conclusion 
—not favourable to some interesting biological and geological 
speculations—that the aa ye of carbonate of lime in sea- 
water varies but pry og he influence of extensive separation 
of the carbonate of lime by organisms and that of extensive local 
replenishing of the water with the carbonate are speedily equalised 
by ocean currents and obliterated for analysis. One region of 
the ocean does not afford better life conditions for lime-secreting 
animals than another—by containing more carbonate of lime— 
and among the causes from which most of such animals are 
found on coasts and at comparatively small depths is not, says 
Nature, to be reckoned that adduced by J. Davy, that in the 
open sea the carbonate almost wholly disappears. Nor is there 
— for Forchhammer’s supposition that those animals must 

capable of ng the sulphate of lime into the carbonate. 
The author found but little verlations also in the proportions of 
chlorine and sulphuric acid—the chlorine was somewhat the 
more constant. The observations in general point to a rapid 
mixture of the sea-water ef different regiens by currents both 
herizontal and vertical, 











MISCELLANEA. 


THE contract for the supply of refined rape oil to the light- 
houses on account of the Corporation of the Trinity House has 
been given to Messrs. Charles Price and Co. 

On receipt of last mail intelligence from Jamaica there had 
been launched at Kingston a small steamer of 42-horse power. 
rom stem to stern she is the result of local industry. 

A SUCCESSFUL competitor at the Paris Exhibition is said to 
have offered his bronze medal as a contribution to the lottery, as 
it was awarded him without any examination of the quality of 
his exhibits. 

In a paper on Indian Pottery at the Paris Exhibition, recently 
read before the Society of Tote by Mr. G. Birdwood, some 
interesting information is given upon the materials employed in 
the Punjab for colouring and glazing pottery. The methods of 
employing these are also given. 

An important work on wood-working machinery is, we under- 
stand, in preparation, and will be published at an early date, b 
M. Armengaud, ainé, Rue du Saint Sebastien, Paris. The wor 
will contain all the more important examples of the machine 
which have recently appeared, as well as many of those in M. 
Armengaud’s Publication Industrielle des Machines Outils et 
Appareils, to which the volume will be supplemental. Timber 
and its treatment will form important subjects in the work, 
which aims, we are informed, at being the most complete on the 
subject. 

Ovr correspondent in South Wales writes :—‘‘ The experiments 
with the diamond drill at Treharris and Navigation pits, have proved 
reliable, and the 4ft. coal has been struck at a depth of nearly 
700 yards. The project is to go still lower to the 6ft. seam, and 
work that at the same time. ‘lhe quality of the coal is excellent, 
and as it is intended to employ a thousand colliers in the pit, the 
importance of this colliery cannot be overstated. It may be 
noted that the pit is the deepest in Wales. Bedlinog pit, now 
sinking by the Dowlais Company, has been sunk lower than 
500 yards, and no coal is yet struck ; but the prospects are fairly 
good for an early success.” 


Last week there was launched from the yard of Messrs. 
Wigham, Richardson, and Co., a screw steamer of 3000 tons 
burthen, for the Royal Exchange Shipping Company of London, 
christened the Celtic Monarch by Miss Constance Wawn, and is 
to have machinery, which is a duplicate of that of the Alton Tower, 
tried three weeks since. ‘The Celtic Monarch is 300ft. long, 35ft. 
beam, 25ft. deep, with full poop, topgallant forecastle, bridge, 
houses, and every requisite in outfit and spare gear for her des- 
tined voyage. She is titted with water ballast arrangements, and 
she can fill up between 400 and 500 tons. This is carried partly 
in the cross coal bunker, which, therefore, can be filled up after 
the coal is consumed, and so lessen longitudinal and wracking 
strains. 


AT a recent meeting of the Berlin Association for the Pro- 
motion of Photography there were exhibited some remarkable 
photographic pictures taken by Herr Hoitermann, of Sydney, 
Australia, and which, in point of size, probably far exceed any- 
thing thus far accomplished in the art. They were mounted on 
an endless band of paper, strengthened by linen, and were nearly 
100ft. in length. Among them were two colossal panoramas of 
the cities of Sydney and Melbourne, each made up of about a 
dozen sheets—18in. by 20in. each—and very skilfully joined 
together, the separate oy harmonising perfectly in tone and 
depth. One picture of the list, and which had obviously been 
printed from a single negative, was 150 by 93 centimetres in size— 
about 5ft. by 3ft. 


WE understand that the opening of the Buckingham Canal, in 
the Madras Presidency, has taken place. It was undertaken as 
a famine relief work. Very shortly, therefore, boats will be able 
to run direct from Sadras in the south to Coconado in the north, 
a distance of about 450 miles. The mode of conveyance at 
ety is by boats travelling ordinarily twenty-five miles a day; 

ut flat-bottom steamers will soon be employed. For the firs 

200 miles the canal runs generally within one or two miles of the 
sea, from which it is separated by a sandy ridge. There are 
pleasant topes en route for halts, supplies are easily obtained at 
the villages, and the tedium of travelling may, says the Colonies 
of India, be relieved by shooting, fishing, and, in the backwaters, 
by sea-bathing. Altogether, therefore, the Buckingham Canal 
promises to become an important route for trade, and a pleasant 
route for travellers. 


In a recent lecture delivered before the American Geographical 
Society, ‘‘On the Pro Interoceanic Ship-Canal across the 
American Isthmus,” Kear Admiral Ammen re-affirmed his con- 
viction, after an examination of the reports of the recent expe- 
ditions of Lieut. Wyse, of the French navy, “that no possible 
route exists comparable with what had been presented in the 
surveys made by order of our Government.” In this indorsement 
the admiral must be understood to refer especially to the Nica- 
raguan route, which was recommended, some years ago, as the 
most feasible and best adapted for the canal, by a special Govern- 
ment commission, appointed to examine all the data gathered by 
the numerous eanetilions sent out by the Government, and to 
select the best. ‘The route and plan of Commodore Lull and 
Mr. Menocoal, C.E., U.S.N., on the Nicaragua line, were recom- 
mended as the best by this commission, as above stated. Admiral 
Ammen thinks £20,000,000 would be sufficient for the work. 


THE construction of a harbour of refuge on the Pacific Coast, 
somewhere between San Francisco and the Strait of Fuca, is now 
being strongly urged before Congress. The points named are 
about 790 miles at and yet between them it is said there is 
not a single harbour where ships may enter for refuge. Three 
points are named at which this improvement could be con- 
veniently located, namely, Point Orford, about half way between 
the Strait of Fuca and San Francisco ; Foulweather Cape, about 
120 miles to the north, and Cape Coos, between the two. The 
Government engineer, Major Wilson, has, says the Engineering 
and Mining Journal, made an examination of the locations pro- 
posed, and is understood to have reported upon the feasibility of 
a breakwater at Point Orford, which would give to vessels ample 
protection. Congress has also been strongly urged to appropriate 
a considerable sum for the resurvey and improvement of the 
Delaware and Schuylkill rivers and harbour, which, from the 
representations made of the growing requirements of commerce, 
would appear to be urgently needed. 


THE experimental line of water power machinery with cable 
transmission, devised, says the Scientific American, by Col. D. W. 
Flagler, for the Rock Island Arsenal, is said to work admirably. 
The full plans of Col. Flagler embrace 40 65in. turbine wheels, 
working on twoseparate shafts, twenty wheels to a shaft. Butnow 
only four of these turbines are in place ; the shaft is 9in. in dia- 
meter, and 100ft. long. On the shore end of the shaft there is a 
driving pulley 15ft. in diameter, which receives a wire rope three 
fourths of an inch in diameter, which ascends to a tower and 
continues on to the shops. There are six spans of transmission, 
each span 400ft. in length, making the distance from the dam to 
the south row of shops 2400ft., almost half a mile. The ends of 
these spans are station towers of trestle work, each 40ft. high, 
these stations consisting of receiving and driving pulleys, each 
16ft. in diameter. On one of the towers the cable turns at right 
angles by means of bevel gears. The four turbine wheels now 
being tested yield 240-horse power ; and there was not a hitch in 
the whole length of the cable and machinery. This force will be 
used this winter for the shops, The great dams, the water power 
canal, and the minor parts of the works, have cost about £200,000. 
The penstock is entirely of iron ; and the turbines are so placed 
on the shaft that the stop of one by driftweed er otherwise 


will cause ne derangement of the others, 








THE ENGINEER. 


Marcu 7, 1879. 








WOODBRIDGE’S 



































(For description sce page 173.) 


' 





—= e-- 


APPARATUS FOR MEASURING THE PRESSURE IN GUNS. 
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STONE'S CENTRAL BUFFER 


F The accompanying wood- 
cut represents a form of 
coupling for central buffer 
rolling stock, which Mr. 
E. H. Stone, locomotive 
superintendent of the R. 
and I. V. State Railway 
proposes, with the sanction 
of the Government of India, 
to use on that railway. It 
is difficult to devise a good 
coupling for centre buffer 
stock—a coupling which is 
simple, easily coupled and 
uncoupled, not liable to get 
out of order, and one more- 
over which will hold the 
buffers close together, but 
at the same time allow them 
— freedom of motion 
both laterally and vertically. 
On the State Railways in 
India the problem is further 
complicated by the neces- 
sity of making the coupling 
readily adapted to the 
buffers of the existing stock. 
The coupling illustrated 
seems fairly to meet these 
requirements, and it has 
been found by experiments 
with it over hundreds of 
miles of good and bad roads, 
toanswer well. The coupling 
is fitted to the ordinary 
metre gauge buffers by - 
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simply turning them round ~~ T iA 
a quarter of a revolution . 
in their sockets. If the 
coupling is screwed up with- 
out undue force, the pull 
of the train separates the 
buffer faces by about ;'yin., 
and the coupling then allows 
the buffers to play either 
in a vertical or lateral direc- 
tion with perfect freedom. 
The levers being centred on 
the centre line of the draw 
bar, there is no strain in 
going round curves, and 
the pull is always a true one 
through the centre of the 
draw-bar. For a tender coupling, and for carriages or wagons 
liable to be turned, there should be a screw to each half of the 
coupling instead of one and a link on the other. It is, of course, 
necessary to make the cross bars or whippletrees of ample 
strength, but this is an easy matter, mt the coupling is 
apparently one well suited to the stock it is designed for. 


SWING BRIDGE OVER THE LIFFEY, BERES- 
FORD PLACE, DUBLIN. 

On page 174, we give the first of several drawings showing 
the construction of the new swing bridge over the Liffey, 
designed by Mr. Bindon B. Stoney, engineer-in-chief to the Dub- 
lin Port and Docks Board. Mr. Jas. Doherty, Dublin, was the 
contractor for the work, Messrs. the Skerne Ironworks 
Company being the contractors for the whole of the ironwork. 
The bridge possesses some features of interest which will fuil 
appear in our further illustrations and description, which wi 
be given in succeeding impressions. 


SIDE VIEW 














THE Merzoro.ocicat Socrery.—The usual monthly meeting 
of this society was held on Wednesday evening, the 19th ult., 
at the Institution of Civil Engineers ; Mr. C. Graves, president, 
in the chair, Eleven new Fellows were elected and twelve candi- 
dates proposed. The follewing papers were read :—‘ Diurnal 
Variations of Barometric Pressure in the British Isles,” by 
Frederick Chambers. The object of this paper is to show that 
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differences of types of the diurnal variations of pressure at inland 
or seacoast stations are due to the superposition, on a common 


type of diurnal variation at all the stations, of a distinct diurnal | 


variation of barometric pressure, such as is required to satisfy 
the convection current theory which explains the well-known 
diurnal land and sea breezes. ‘T'o show this, all that is necessary 
is to take the differences of the corresponding hourly inequalities 
of the barometric pressure at pairs of inland and coast stations, 
and to exhibit these differences in the form of curves, which are 
then found to closely resemble the curves of diurnal variation of 
airtemperature. ‘‘On a Standard Cistern Siphon Barometer,” 
by Frederick, Bogen. ‘“‘On the relation exising between the 
duration of Sunshine, the amount of Solar Radiation, and the 
Temperature indicated by the Black Bulb Thermometer in 
Vacuo,” by G. M. Whipple, B.Sc., F.R.A.S. The author has 
instituted a comparison between the duration of sunshine, as 
determined by Campbell’s sunshine recorder, and the amount of 


solar radiation, as ascertained from the readings of the black 


bulb thermometer in vacuo, for the year 1877 at the Kew Obser- | 


BOULTON’S PATENT VORTEX BURNER. 

THE accompanying engraving illustrates an improved 
Bunsen burner, manufactured by Messrs. Strode and Co., 
Osnaburg-street, London. It is well known that most Bunsen 
burners are liable to ‘‘strike back” when the gas is turned 
down. It is claimed for this burner that it will not strike 
back, and that, owing to the peculiar shape of the tube, the 
gas and air mingle in a species of vortex, and are thus 
thoroughly mixed. The arrangement has the merit of 
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| extreme simplicity, and is very unlikely to get out of order. 
| It is added that a burner which will consume 75 cubic 
feet of gas per hour is only 8in. high. Three such burners 
would be quite sufficient to work an engine up to 1-horse 

The burner we illustrate is of the annular type, 
| and of great power. Its construction is shown so clearly that 
| no description is necessary. It will be seen that 16 gas jets 
| are used, but the effect is that of a single flame. The course 
taken by the air and gas is clearly shown in the sectional 
engraving. 


| power, 








vatory. It is evident that there is a close relation between these | 


phenomena, but owing to the great range of the black bulb 
thermometer, the exact nature of the connection is not immedi- 
ately evident. The author says that it may be safely concluded 
that the measure of solar radiation as given by the black bulb 
thermometer is only to be considered at any place as an indication 
of the relative presence or absence of dowd ) amoms the sky at the 
locality. A paper was also read on the “‘ Resultsof Meteorological 
Observations made at Buenos Ayres,” by William B. Tripp, 
Assoc, Inst. C.E. 


| Apporintments.—The followin appointments have been made 

| by the Admiralty :—William Rumble, chief engineer, to the 

Pegasus, when commissioned; Charles A. Walmsley, engineer, 
to the Victor Emanuel, for Hong Kong-yard ; George 8S. Newton, 
engineer, to the Fly ; Joseph Connolly, engineer, to the Warrior, 
additional, for service in tender; James J. Frost, t- 
engineer, to the Pegasus, when commissioned ; James M‘Laren, 
engineer, to the Belleisle; and Charles Thomson, engineer, to 
the Iron Duke, 
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BAND SAWING MACHINE. 


MESSRS. POLYBLANK AND CO., NEWTON ABBOT, ENGINEERS, 
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THE accompanying {engravings illustrate a novel t of 
band saw machine, ny rt Seemdnsek by Means.” Poly: 
blank and Co., South Devon Iron Works, Newton Abbot. 
The improvements consist in constructing» band sawing 
machinery in such fashion, that when the saw is canted, the 
bed shall travel in a horizontal position, and thereby is avoided 
the strain on the saw, and shifting of the timber from its 
place on the table. Also in adjusting the tension of the band 
saw by means of a pivotted arm or bracket carrying an upper 
pulley actuated by a screw bedded on a spring support placed on 
a fixed rest. The saw may be tightened by means of a screw, 
worm wheel, or other mechanical contrivance, working on, orin, 
or against a movable metal frame carrying the pulleys actuating 
the saw band, the movable frame being carried at its lower 
end, on the same centre as the bottom pulley. The table is 
moved by ed gan actuating the frame which is for that pur- 
pose connected with it. The dotted lines in the complete 
elevation of the saw, show the saw canted as much as 
possible. The remaining figures illustrate the construction of 
the saw. We have no doubt that this will be found a very 
convenient machine tool for various kinds of work, and we 
— that those who have tried it speak highly of its 
merits, 








STEPHENSON’S IMPROVEMENTS IN STAYING 
FIRE-BOXES. 

Ir is very well known that fire-boxes reduced in thickness 
by wear would often last longer than they do if efficient 
stay-hold could be maintained in the plate. When thinned 
to a certain extent, however, the stays either pull through 
the plates pce d by enlarging the hole or by cracking the 
plate round the hole. This sometimes takes place in locomo- 
tives when running, and is the cause of much inconvenience 
anddelay. Asa remedy, Mr. J. F. Stephenson, assistant-locomo- 
tive superintendent, North-Eastern Ra 








ilway, has brought outa | 





SIDE ELEVATION AND SECTION ON LINE A.B 


system of embossing fire-box plates, by which it is expected 
the depth of screw thread in the plate will be maintained 
without much diminution, as the material of the boss is 
removed from the fire side of the plate and raised on the 
water side, as shown in Fig. 1. A fair countersunk cavity is 
thus secured for the stay liead, which may be of good thickness, 
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GELTION DF NEW FIRE BOX BELIION OF WORN OUT FINE EDX SECTION OF WORN OUT FIRE BOR 
SEWING EMBOSSED PLATE WITHOUT. EMBOSEINC, GHEWING EMBOSSED PLATS 


but still out of the way of the fire as shown. Stay and plate 
thus burn away, but much of the thickness originally given 
to the threaded part of the boss will remain, as seen in Fig. 2, 
which represents a section of a worn-out fire-box with em- 
bossed plates. Fig, 3 gives a section of the fire-box plate 
without the bosses, but supposed to have worn down to the 
same thickness as Fig. 2. 








CONDENSER AND FEED-WATER HEATER. 

THE condenser and feed-water heater illustrated herewith, 
and introduced by Messrs. Robertson and Henderson, of 
Edinburgh, possesses some features of novelty in arrange- 
ment, namely, the insertion of the point of the steam engine 
exhaust pipe B into water contained in a tank, and surround- 
ra hes with a bell-mouth nozzle C, having a current distributor 
D below. The exhaust steam rushing down produces circu- 
lating currents of water, and is condensed until the water in 
the tank is at boiling point, after which vapour rises off the 


surface of the water and escapes to the atmosphere by the" M 


escape pipe X, which is much smaller in diameter than the 
exhaust pipe, and retains a slight pressure, about 1 Ib. on 
the square inch, inside the tank. the suction pipe E to the 
feed-pump shown below is brought to the water aed in the 
tank so as to draw from the water level and maintain it con- 
stant, but is surrounded with a larger pipe F open only below 
to the water, while it has steam entrance holes f above, so as 
to"secure that the feed-pump shall not take the scum off the 
top of the water, while at the same time it can take steam 
and all the water that runs over into it. A pipe is brought 
from the water main or cistern to supply this condensing 
tank, having a cock in reach of the stoker; and when the 
boiler is found to be wanting more or less water, it is this 
supply cock to the tank which must be opened or closed. 
The feed is never to be throttled between the condenser and 
the boiler. ais the supply pipe entrance; } is a water level 
gauge cock used when filling up the tank; a’ is a scum cock 
for running off floating grease or other impurities at stated 
intervals. A sketch is given of the kind of feed-pump and 
valves that should be used with this feed-water heater. The 
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pump should be situated below the water level of the heater. 
The suction valve q should be a clack valve, requiring little 
pressure to open it. The discharg. valve r should be a lifting 
valve. The pump barrel should have very little clearance 
surrounding the plunger. A at so constructed will pump 
both boiling water and steam. When an exhaust pipe is 
more than 6in. in diameter, it is found advisable to divide it 
into more than one nozzle discharging into the tank. The 
circulating nozzle is said to render the discharge of exhaust 
steam quite silent. 

The advantages claimed for this condenser and heater are 
that the feed-pump always gets a full supply of perfectly 
boiling water; that the feed-pump is never throttled in its 
work; and that there are no pipes to give trouble by leak- 
age. The apparatus acts as a water trap on the exhaust 
pipe of the engine, is simple in construction, and secures con- 
siderable economy. 








IMPROVED STRAIGHTWAY STOP VALVE. 


WE illustrate herewith an improved stop valve made by 
Messrs. J. Blakeborough and Sons, hydraulic engimeers and 
brass founders, Brighouse and London. This valve is an 
adaptation of an improved sluice valve of large size, also made 
by the firm for water and gasworks, to the smaller sizes re- 
quired for general steam and water-using purposes. Its 
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special features consist in presenting, when open, a clear, 
straight, and full way to the fluid , ae through, and being 
double-faced, tightness is ensured. The material of which 
they are made is gun-metal, a special tough mixture being 
used for the spindles; these have double-square threads cut 
on them to give the required speed in opening. 











Socrery or Enerneers.—At the last monthly meeting of the 
Society of Engineers the following gentlemen were balloted for 
as members, and duly elected, viz.: Mr. Charles Aspull Wells, 





Mr. John Haswell, Mr. Charles Harper, and Mr, James John 
usto, ; 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE DE BAY PROPELLER. 


Srr,—In your issue of 14th instant you described an experiment 
on a small scale with a couple of screw propellers on De Bay’s plan 
in opposition to a single Griffiths; the result seems to have 
surprised you, and evidently has some of your numerous readers. 
*Y.,” whose letter is published in the paper of 2ist, takes excep- 
tion to the conclusions drawn, but not, in my humble opinion, 
on just grounds. I write now to draw your attention to the fact 
that double screws—right and left-handed—rotating in opposite 
directions have long since been proved to have far more effect 
than a single one of same area as the two, even when driven at 
far greater speed ; and this is the case at any pitch up to that 
wkere the blades cross each other at right angles, and the shaft, of 
course, at 274 deg. at their outer edges; and those interested may 
any day see a steam launch of about 46ft. length, driven on this 
principle at great velocity in Falmouth Harbour, where her 
owner has for the past three or four years made long and costly 


experiments, and I believe has proved that the two propellers can | 


be easily, economically, and most handily worked from a single 
crosshead without any gear or belts; and I very much question 
whether the form adopted by Mr. De Bay will, or can, give better 
results than any of the more usual types which have been tried. 
To be of real value, Mr. De Bay should satisfy himself and others 
that his indented diverse propellers are better than the plain 
forms when driven in opposite concentric directions. 
Rose-hill, Mylor Bridge, Feb. 25th. JAMES VIVIAN. 





Srr,—In the article on the “ Efficiency of Screw Propellers ¥ 
appearing in your issue of 28th February, it says: ‘“‘We must 
take exception to the manner in which ‘ 5 has used our words. 
We specifically stated two methods of using thrust as a means of 
comparison, and we are at a loss to see why he has confined his 
attention to only one, unless, as seems indeed not improbable, he 
has failed to understand the other.” In my letter of 24th Feb- 
ruary, I quoted the whole paragraph explaining one of the 
methods used in the report for comparing the relative efficiency 
of the two screws, naturally concluding that as two methods 
were mentioned, either one would be independent of the other. 
I also confined myself to the first method because by it alone the 
writer of the report arrived at the conclusion to which I take excep- 
tion, viz., that theexperiments provethe De Bay propeller is at least 
40 per cent. better than Griffiths’, and not because I had failed 
to understand the other. If it is not intended that the two 
methods are independent, why arrive at the conclusion of the 
whole matter—even to stating the percentage of superiority of 
efficiency—by the one method ? 

As stated in the article already referred to, ‘‘ A ship may be 
fitted with a Griffiths propeller, and the result obtained may be 
very good. A similar screw may be put intoa ship of quite a 
different type, and the result may be very bad. We must not 
blame the principle of the Griffiths screw; on the contrary, we 
may take off a couple of blades, or we may reduce the pitch, or 
may diminish the surface of each blade until we get just the right 
thing.” In short, the efficiency of a propeller in a very great 
measure depends upon the suitability of its diameter, pitch, and 
surface for the work it is required to perform; and to make a 
fair comparison between two propellers it is manifest that both 
must be suitable for the work it has to perform. The second 
method mentioned in the report does nothing more than apply a 
Griffiths propeller with 2lin. pitch to a vessel that is suitable for 
a 13in. pitch—something like putting the propeller of an 18 knot 
torpedo boat into a 10 knot tug, both making the same revolu- 
tions: such an extremely unsuitable condition as to entirely 
vitiate any comparison. 

In answer to Mr. C. S. De Bay’s proposal, it is obvious that 
with equal power a fine pitched screw will give a greater thrust 
than a coarse pitched screw, where the propellers are not allowed 
to move, and it is not at all necessary to demonstrate it by experi- 
ment. -With regard to seeing the superiority of the De Bay pro- 
peller over any other, how can Mr. De Bay expect to convince us 
of this with a model about 6in. diameter working in a tank hold- 
ing about 100 gallons of water, with 100 per cent. slip—a condition 
entirely unlike ordinary work—when, as stated in the report, 
page 123, it was found sufficient information could not be obtained 
=~ a small launch fitted with the propeller working in the 

ames. 

It has not been my intention to disparage Mr. De Bay’s pro- 
peller, but to call attention to conditions of the trials and deduc- 
tions drawn therefrom reported in your columns, which, in my 
judgment, were likely to - misleading, and to open the question 
as to different a used for testing the efficiency of pro- 
peller models. pon a future occasion I will forward a “ketch of 
an apparatus which, although open to some objections, places 
the propellers in conditions similar to ordinary work. , 

Blackwall, March 3rd. 


Srm,—With a view of arriving at the real facts, and having no 
other interest in the matter, permit me to offer an opinion different 
to that expressed in the articles on this subject in Toe ENGINEER 
of the 2lst and 28th February last—especially as regards the 
“thrust of a screw.” It is there stated, “ It is obvious that the 
resistance of a ship at any given velocity must be equal to the 
thrust of the screw. The truth of this proposition is so evident, 
that it requires no proof.” It is probable I may be thought very 
obtuse, in not accepting whatap evident to others. Theaxioms 
of Euclid are obvious, and the postulates may be granted, but 
the propositions require proof. I venture to submit that the 
above statement is a proposition and not an axiom, and re- 
quires proof, and for this reason: It will be granted that the 
resistance (R) of a ship when under way, multiplied by its 
velocity (V) in direction of motion, is equal to the thrust (tr) of 
its screw multiplied by its velocity (v) in the same direction, i.e., 
R x V =T x v (v being the mean velocity of the thrust). Now 
the factors on either side may vary and the equation stand. Ifa 
ship with a motion --« R x V has a screw with a thrust = T, and 
its mean velocity of reaction = 7, and then this screw be changed 
for another of less surface, and in other respects the same, will 
not the T be less and the v more? In this case a smaller quantity 
of water is driven back at a greater velocity respectively than in 
that. I am not overlooking the fact of the close relation between 
the resistance of the ship and the thrust of the screw, and that 
both vary as the square of the velocities, and their motions as the 
cubes ; but the other factors, viz., the surface of the hull with its 
varying angles and coefficients, and the surface of the screw with 
its varying angles and coefficients may differ materially, although 
by coincidence the sum in each case may be the same, and of 
course then the thrust is equal to the resistance of the ship. 

It is, however, to be observed that Mr. B. F. Isherwood, chief 
engineer of the United States Navy, in his careful experiments 
with a steam launch, to which he applied screws of different 
lengths, but in other respects the same—and which have been 
more than once referred to in THE ENGINEER—assigns the same 
thrust to each, although they had different velocities for the same 
speed of the launch; but he distinctly states that the thrusts 
given were obtained by setting out all the dynamometrical thrusts 
as ordinates to abscisse of the speeds, and then drawing a mean 
between the extremes, clearly showing that the thrusts were not 
allthe same. It isa matter of regret that the actual dynamo- 
—— os —e _ also — vied fa T 

regards the De Bay propeller experiments repo in THE 
Enaivger of February 14th, I agree with your correspondent 
“Y.,” that the element of space or velocity should have been 
taken into account in comparing the efficiency of the two zz 
pellers, Referring again to these, the thrust of the Griffiths 








screw was 14°86 0z., and the number of revolutions per minute 
= 77, while the thrust of the De Bay propeller was 16°40 oz., and 
the number of revolutions per minute = 65°1; then the measure 
of effect is as 14°86 x 77 :16°40 x 65°1 = 1144°22 : 1067°4; so that 
had the propellers been attached to vessels, free to move, and in 
every respect similar, that with the Griffiths screw would have had 
a somewhat greater speed; but then it had a very much 
greater net applied power to produce this slightly greater net 
result. If the net applied power could be ascertained the net 
relative efficiency might then be arrived at. Let us try to 
ascertain this approximately. On looking again at the particu- 
lars of the experiments it appears that the frictional resistance in 
driving the De Bay propeller with its two cords and spindles was 
at least double that required for the Griffiths screw. Now, 
assuming that in this the friction was 20 per cent. of the gross 
applied power—which I suppose it would be at the least in a 
model—and that in the De Bay propeller it was double, or 
40 per cent., we then have for the Griffiths net power = 314 — 
62°8 = 251°2 foot-pounds, and for the De Bay net power = 263°25 
— 105°3 = 157°95 foot-pounds, then for the same net power we 
have 251°2:157°95 = 1144°22:719°47 = measure of efficiency of 
the Griffiths screw, as compared with 1067°4 the measure of the 
efficiency of the De Bay propeller, or as 67°404:100, so that 
there can be no doubt the efficiency of the De Ba propeller was 
in this case much greater than that of the Griffi screw. 
Nevertheless it remains to be shown that with similar pitches 
and a longer Griffiths screw, or even a common four-bladed 
screw, any material advantage is gained by the use of the De Bay 
propeller. THos., GARNETT. 
Lewisham, March 3rd. 


[We presume that our correspondent will admit that the 
resistance of a train is precisely equal to the pull on the drawbar 
of the engine. If he concedes this, then he must concede that 
the resistance of a ship is equal to, and no greater than, the 
thrust of the screw. ‘To suppose that the Griffiths with a less 
thrust than the De Bay screw could have imparted a higher 
velocity to a vessel in every respect similar, is to sup that 
the magnitude of effects is independent of the magnitude of their 
causes.—Eb. E.] 





S1r,—Having for some time been engineer in two yachts fitted 
with right and left-hand screws, one abaft the other, on con- 
centric shafting, and driven in opposite directions, you will allow 
me to remark that the discussion in your valuable peer, caused 
by the article describing the experiments made of Mr. De Bay's 
novel-shaped propellers, will lead to some result if any 
among your numerous readers learn that the idea long since 
seized on by Mr. P. Smith—Screw Smith—of working two screws 
close together in opposite ways to pick up the radial throw of the 
water, and so drive it along the line of the axis of the screws, is, 
after so many years—nearly forty—about to be made use of for 
practical purposes. Since Smith’s patent of the reverse con- 
centric screws, many have been the modifications and varied the 
gear for acquiring the necessary motion, and among them a very 
interesting experiment on a large e was made some four or 
five years since of two very narrow-bladed screws of double the 
diameter that would ordinarily have been used in the same boat, 
but with only one-half immersed—that is, the shaft was at the 
water’s-edge, one-half the propellers working in the solid fluid of 
water, the other in the liquid fluid—so to name them—of air, and 
the result was very good on a canal; but the want of proper gear 
put an end to the hopes of the inventor or projector, as there is 
nothing new in the mere driving the screws in opposite ways, as 
I have stated above. 

Now Mr. De Bay’s peculiar pattern may be better than any of 
those of the ordinary shape which have been tried—for instance, 
in the Whitehead torpedoes, and others—but his experiments do 
not prove this, as the trial was only against a single screw, and 
that not of the best form for a “‘ water thrower ;” but they do 
confirm previous knowledge of the fact that a given area of pro- 
peller is most effectively employed, no matter what the form of 
vessel, when bisected and the halves driven against each other 
on concentric shafts. However, there is little or any practicability 
about such an experiment, as unless something better than the 
cog wheel gear used on the Elaine and other craft previously, or 
belts, or even the *‘ Spanish Drill” plan tried in United States of 
America canals is employed to get the reverse motion. The last 
mentioned, though best while it lasted, could not stand the wear, 
and Ican state after pretty general experience, which includes 
having driven the boats alluded to at the commencement of this 
letter, some thousands of miles, that I believe to secure the 
immense advantages of the double screws rognting against each 
other, the “dual engine ” or a modification of that type of cross- 
head, either to drive both shafts at the same simultaneous): 
direct fromm one cylinder, or to drive only the female shait, let 
the solid or male shaft be worked by an ordinary conn ~ 
must be used. Here neither cog wheel nor belt is ones both 
extraspeed and economy of fuel aregained with alittle extra friction, 
not, however, to be considered when such advantages are reaped. 
Perhaps Mr. De Bay may remember his visit to the dual screw— 
40 tons— yacht Dua in the Blackwall basin of the West India Docks 
last summer, she — moved head and stern for the inspection of 
interested visitors, of whom there were very many well-known 
marine engineers. He there saw the water, turbid enough to 
make its own mark, thrown astern or drawn in under the vessel 
perfectly in a line with the keel, and exactly as described in your 
illustrated article of 14th instant. And if he will try his new 
propellers against any of those which are ordinarily used, or the 
various patterns my owner employed, he will render valuable 
service to future marine engineering. 

Falmouth, 28th February. 


Wa. Martin, 


A PROBLEM IN HOUSE DRAINAGE. 

Srr,—I never till now fully appreciated the value of THE 
ENGINEER as a medium for making one’s wants known. I have 
to thank you for having received at least a score of letters from 
all parts of the kingdom, forwarded to me by your publisher. 
Perhaps those who have so kindly responded to m uest for 
ae will permit me to to thank them here, instead of through 
the post. 

I much regret that although their will has been excellent their 
performance has not been satisfactory—in other wo: Lam just 
as much in doubt as ever, and my problem is as far from being 
solved as it was when I wrote, 

I thought I stated very explicitly that the arrangements of the 
house were perfect. This is doubted by every one. Now I am 
myself an engineer. I have read much on the subject of house 
drainage and sanitary arrangements. I have a report on 
the arrangements of the house from the borough engineer 
of a city in the North, and there is a unive consensus 
of opinion that the house ought to be free from smells if 
sanitary science can make it free. Let me go over the ground 
once more a little. There is no drain under the house save one 
about 8ft. long leading straight away from the scullery sink. 
This drain, like every other about the place, is jointed with 
cement, and is laid in 2ft. of clay puddle carefully worked round. 
The scullery in question has a Portland cement floor. How sewer 
gas can get in here I am at a loss to understand. 

Your correspondents almost one and all hold that the seals of 
the traps are broken. Now, as a fact which I have tested my- 
self over and over again, one may hold one’s nose close to the 
traps without detecting a trace of effluvia. Again, three 3in. 
stack pipes open into the house drain outside the house, and reach 
to the eaves. In the street about twenty yards away the Board 
of Works for the district has put _a sewer ventilator, which is an 
intolerable nuisance very often. Now, how in the name of com- 
mon sense can there be a pressure of gas in my house drains thus 
freely ventilated? The stack pipes are at different sides of the 





house, so that when the wind might stop the ascent of gas in one 
it will aid it in another. The smell does not come down from the 


pipes. 

t am told by some of my correspondents that with changes in 
the barometer the seals of my traps are broken. Now, if this be 
so, how does it happen that during a whole fortnight of such 
changeable weather as we have had recently, it has been impos- 
sible to detect any smell in the house? Again, why is it that last 
night at half-past nine o’clock we were visited with an intolerable 
stench, which lasted just half an hour, and disappeared as sud- 
denly as it came. There are only two traps to be dealt 
with. Your readers will, I hope, take my word for it that they 
act perfectly. 

One of my advisers tells me that sewer gas will penetrate 
through the most carefully jointed pipes, and that he has detected 
albumenoid matter yards away from a pipe, and that this leakage 
can only be prevented by boxing the pipes in gas-tar a 6in, 
thick. This is something new, and should be generally known. 
Not that I see how it affects me. 

And now, if it is not asking too much, let me say a few words 
as to the conflicting nature of the advice I have had. I have 
been told to avoid plumbers ; and that only the plumber can help 
me. I have been assured that my drains are not laid with fall 
enough; and with too much. I have been told by excellent 
authorities to put a trap in the house drain, and cut it off from 
the main sewer; and I have been specially warned by equally 
— authorities to do nothing of the kind, as such traps are 
a delusion, sure to unsyphon themselves, or else to choke up. T 
have been told that ventilating pipes cause all my troub'e ; and I 
have been assured that if only the rain water stack pipes opened 
into the house drains all Ann A be well. As to the number of 
assurances I have received that if I will only adopt some special 
trap I shall have nothing more to complain of, their name is 
legion. I have been assured that if my house was at the foot of 
a hill I would have no trouble ; and I have been told that because 
it is on a hill Iought to escape. I have been told that sewer gas 
being heavy, creeps along the ground; and I have m assu 
that because it is light it goes to the eaves and finds its way down. 

Let me conclude with two questions—Is sanitary science all 
nonsense? Are the books which have been written on sanitation 
worth the money they cost ? 

T am now about to incur the cost of having the whole of the 

ipes laid with so much care ripped up, the floor of the scullery 

ated in the same way, and a grand hunt conducted for the 
smell, and I feel quite certain that I shall be no nearer success 
then than I am now. 


Norwood, February 18th. J.C. 





FOREIGN COMPETITION. 

Srr,—Now that this knotty point is receiving so much public 
attention, it is desirable that every question bearing on it should 
be carefully considered. With a view of ascertaining the effect 
which the difference in weights and measures has on our trade 
with the Continent, I wrote to one of my Dutch friends, who is 
a manufacturing engineer as well as an importer of machinery. 
The following extract from his reply will probably be of interest 
to some of your readers. After some general remarks my friend 
writes My opinion of the matter, however, is this, that it is 
of the highest importance for the British people to introduce the 
metric system as soon as possible. England must do her utmost 
to approach to the Continent, and to simplify the trade between 
its own and the Continent, and I think that the introduction of 
the metric system is one of the most necessary measures to be 
taken for this purpose. 

“The British industry can hardly be without the continental 

consumption, British workmanship is still highly in favour on the 
Continent, but the difference in wages in England and on the Con- 
tinent is so enormous that the competition grows more and more 
difficult. Now, what is more natural than to meet this competi- 
tion; the English industry applies itself to meet, as much as 
possible, the continental / «Men and, in the first place, to work 
according to the continental system of measures and not to a 
sarticular system of its own. Germany has since long compre- 
ae the high importance of this point, and you will never 
find a German quotation, specification, or drawing to be quoted 
in other than in metric system. England will never succeed to stop 
the stream of the metric system, which is the only system for the 
future ; better to join this current now willingly than to be con- 
strained to it when it will be too late to earn the advantages of 
it.” Cuaries L. Hert. 

Brigg, February 17th. 

RAILWAY BRAKES. 

Sim,—As a reader of Toe Encrneer, I have always observed 
that yer as advocate the adoption of continuous brakes, 
which are self-acting in case of accident or failure. I must 
admit that for a considerable time I differed from your opinion, 
as I was in favour of Smith’s vacuum brake; recent events, 
however, have entirely changed my mind, and I thoroughly 
appreciate the wisdom of adouting automatic brakes. I have 
anxiously looked through THe Encineer each week in the ho 
of seeing some account of a failure of Smith’s vacuum brake 
upon the Midland Railway, but at present I see no notice of it 
Suctever in your paper. The following cutting is taken from 
the columns of this week’s English Mechanic, and gives much 
information upon the subject :— 

* ParLuRE OF BRAKE ON MipLanp.—I was a pasSenger by the 9 a.m. 
Midland en, Liverpool t> London, on Friday, January 31st, the con- 
tinuous brake failed at Mill-hill, causing the train to dash past the 
station instead of stopping at the signals. What brake was it, and what 
was the cause of failure—engine No. 1291? On Monday, February 10th, 
the 10 36 train from St. Pancras could not make any use of its brake— 
why ?—A RaiLway Passencer.” 

I may also mention that upon the day in question I left Man- 
chester by the Midland Company's 9°50 a.m. express for London, 
the train being fitted with Smith’s vacuum brake. At all the 
stations, including Luton, it worked admirably, and upon several 
occasions the brake was tested by the driver ; the last time I felt 
the action of the brake being tested was near St. Albans. All 
was going well, and I was riding upon the balcony of the Pull- 
man car, admiring the splendid speed at which we had run for 
several miles. In an instant I observed the steam was shut off, 
and I heard the loud roar of the vacuum ejectors; looking out to 
ascertain the cause, I saw all the signals at Mill Hill station at 
danger against our train. The roar of the ejectors lasted for, I 
should say, nearly two minutes; but the brake did not work nor 
decrease the speed of the train, and as already stated, we dashed 
past the Mill Hill station at a speed of from forty-five to fifty 
miles an hour. As soon as the train stopped at Kentish Town, 
Iran up to the engine—which, by the re was numbered 1291 
—and witnessed the discovery of a broken brake pipe at the back 
of the tender. ; 

Nothing can ever prove more strongly than this failure the 
necessity of automatic brakes. It is also wu that trains do not 
break loose when running; the case at ford which lately 
occurred to a train fitted with the vacuum brake, disproves this, 
and as the brake failed to act it was only a driver putting 
on steam and running his engine out of the way, that 
saved a severe collision. As a shareholder in the London and 
North-Western Railway, I was much surprised last week to hear 
our chairman at Euston state that “‘no man in his senses would 
say that they ought to risk their trains to a self-acting brake.” 
Whet is the opinion of the readers of THE ENGINEER? 

March Ist. A TRAVELLER. 











Tue Council of the Society of Arts, at their meeting on Mon- 
day last, elected Mr. H. Trueman Wood secretary in p of the 
late Mr. P. Le Neve Foster, whose death we announced in our 


last. issue. Mr. has been assistant for some 
nen and has, we believe, been acting editor of the Society’s 
‘ournal, 
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THE PIEZOMETER. 
(Continued from page 136.) 


Having now a reliable means of meaguring the pressures to be 
applied, we pass to the experiments relative to the compression 
of oil However reasonable a confidence in the indications of the 
steel piezometer before described might be in such experiments, 
there was one query in regard to them which it was desirable to 
arswer conclusively : ‘Does not enough leakage occur about 
the piston, during the comparatively long time required for an 
experiment on compression, to seriously lessen the recorded 
amount?” The most satisfactory reply to all doubts of this kind 
was evidently to be found in an independent experiment, free 
from the conditions which might be deemed objectionable in the 
use of the instrument mentioned; and if the progress of com- 

ression could be actually seen up toa very considerable pressure, 
t was evidently desirable. The apparatus which will now be 
described was devised with that object. It consists, principally, 
of a glass instrument for containing the oil subjec' to experi- 
ment, and a receiver inclosing it, provided with windows through 
which the changes of volume could be viewed up to a pressure of 
10,000 lb. per squareinch. The glass instrument is represented in 
Fig. 20. It is a graduated tube, terminating in an elongated bulb 
C, and having a piston p, fitted to its bore, which is very nearly 
0038 in diameter. ‘The tube was selected as having a uniform 
bore, and the divisions were marked by means of a dividing 
machine. When carefully tested by columns of mercury, occupy- 
ing successively different parts of the bore, they were found to be 
of apearenny uniform capacity. The numbering commences at 
the bottom, and the lines and figures, which are cut upon the 
glass, were blackened to render them more c¢ The 


moved perpendicularly, that the heat might be equably distri- 
buted. A ‘chemical thermometer” of tolerable accuracy was 
used to determine the temperature—the same which was made 
the standard in the use of the guns—and was constantly viewed 
in the same position. At 60 deg. the oil stood, before the applica- 
tion of pressure, at 195°9 on the scale of the instrument. The 
decimal — of a division are given from estimation only, but a 
practiced eye need never make an error of 011. The attainment 
of the desired pressure in any case was known with equal readi- 
ness to both the person working the pump, whose duty it was to 
observe the pressure-gauge also, and the observer of the com- 
pression—to the former by the rather sudden escape of a little oil 
at the valve, and to the latter by a corresponding short retroces- 
sion of the piston. After first bringing the pressure to the 
desired degree, it was slowly repeated several times, to afford an 
opportunity for accurate observation of the lowest point attained, 
which was immediately noted. The experiments on the com- 
pression of oil at 50 deg. were made in precisely the same way 
and without any alteration of the apparatus. The irregularity 
occurring between the pressures of 7500 Ib. and 8000 1b. induced a 
repetition of that part of the experiments, but no error could be 
found in the weights or otherwise. The following table gives the 
height of the oilin the instrument at given pressures and both 
temperatures :— 


Compression of Oil under Visual Observation. 

















capacity of the bulb and tube to 0 of the seale equals 3566°3 di- 
visions of the tube. Fig. 21 represents the piston and a portion 
of the tube on an enlarged scale. The groove m, Fig. 22, is occupied 
bya ring of mercury, which, as aresult of the cohesion of its particles 
and consequent tendency to a surface the most nearly 
spherical which its position will permit, acts as a most perfect 
packing for such extremely small pressure as is required to over- 





come its friction. The sharp outline of the lower side of the 
piston is favourable to accurate observation. The proper pro- 
portion between the bore of the tube and the capacity of the bulb 
was learned from previous experiments. A rack B, the teeth of 
which are on the side not in view, is attached to the piezometer 
by a band A, and when azted on by a pinion connected with the 
receiver in which the instrument is inclosed during the experi- 
ments, serves to bring any desired portion of the graduated tube 
opposite the windows for observation. The receiver is represen 

in Fig. 23. Two iron tubes, F and K, are screwed into the 
opposite sides of a central block of iron, G, which is cubic in its 
general form, but has short cylindric projections from the upper 
and lower sides, into which the tubes are inserted. The block is 
drilled bene a vertically, making a communication between the 
tubes of the full size of their bores. The outlines of the bores of 
the tubes and other parts, as they would be seen in section, are 
given in dotted lines. The lower end of the tube K is closed by 
a solid steel screw L. ‘To the upper end of the tube F is fitteda 
steel screw E, drilled through its centre, and connecting the 
receiver to the brass tube D communicating with the compressing 
pump and pressure-gauge. Two glass windows, one for observa- 
tion and the other for the admission of the necessary light, are 
situated in two opens sides of the block G. The position of 
one is shown at J. They are made in the form of a truncated 
cone, but having their bases chamfered, as represented in Fig. 
24, and are fitted to conical cavities with their bases inward. 
Fig. 25 which is a horizontal section, at full size, through the 
centres of the windows, as well as through the axis of the pinion 

will give an idea of the manner in which they are inserted ; N 
and N are the glasses. The shaft O of the pinion P is fitted into 
the screw H, entering the side of the receiver in a mode which 
will be understood by inspection of the drawing. The outer end 
of the shaft is squared, to be received into a socket. The rack 
attached to the glass piezometer is held into gear with the pinion 
by a portion of the inner end of the screw brought into the form of 
a guide for that purpose. A portion of the rack with the pinion 
is represented in Fig. 26.* he water-bath for regulating the 
temperature of the receiver and its contents is represented in 
Fig. 27. It is a rectangular box, made of sheet tin, and incased 
in 4in. boards, It has windows to correspond with those of the 
receiver. The receiver, of which the position is shown by the 
dotted lines, is supported by a shelf immediately below the 
windows, having a circular hole to receive it. A short tube R 
projects from the side of the bath, opposite to the shaft of the 
pinion. Into this is inserted a cork, aoe which is passed a 
shaft 8, having a socket to fit the squared end of the pinion-shaft, 
and a milled head T, by which it may be turned. 

The glass piezometer is filled with oil for compression by forcing 
it through a small tube descending through the bore and nearly 
to the bottom of the bulb of the instrument, which is placed 
perpendicularly to permit the escape of the air. The stream of 
oil must be continued while the small tube is withdrawn, so that 
it may leave no vacuity. The introduction of the piston with its 
pone is accomplished thus: After placing the instrument 
horizontally, a small quantity of mercury—enough to occupy a 
space two or three times the diameter of the bore in length—is 
made to occupy the intended place of the piston by aid of a 
suitable syringe. The piston is then introduced and passed, by 
means of a wire, through the oil, meeting with extremely slight 
resistance until it reaches the mercury. When it touches the 
mercury, the open end of the instrument should be depressed, 
and the piston pushed in until there remains but a very small 
globule which has not passed the inner face of the piston, its 
groove being filled. ‘The diameter of the globule may be esti- 
mated very nearly by comparison with the bore of the tube, and 
allowance made for the diminution of the capacity of the instru- 
ment which it occasions. Its compressibility differs so little from 
that of the gene that the amount would be inappreciable. The 
mercury which has passed the piston should be removed by a 
syringe and the instrument returned to its perpendicular posi- 
tion, when the globule before mentioned will of course fall to the 
bottom. Before placing this instrument in the receiver, its open 
end was covered by a sogensy eng. cap, to prevent the little 
particles liable to washed from the connecting tubes from 
a it and perhaps clogging the piston in its upward move- 
ments. 

When the instrument was properly enclosed, the rack being 
attached to it and in gear with the pinion, the remaining space in 
the receiver was with oil, and the whole was placed in 
the bath, as represented in Fig. 27; connected with the pump 
ant ee re and covered with water at the temperature 
of 60 deg. Fah,., which was the temperature employed in the first 
experiments. Any perceptible variation from this was corrected 
or prevented by the addition of small quantities of water at a 
lower temperature, the apartment being a few degrees warmer 
than the bath, The water was put in frequent motion by adasher 





* In first testing this receiver by pressure, the glass inserted in the 
screw M began to show signs of fracture at a pressure of about 5000 Ib. 
per square inch, but kept in its place, leaking not faster than a drop per 
minute, at a pressure of nearly 10,0001lb. On removing the glass it was 
found to be split into curved laminagw, forming arches frum — sides 
of the cavity to which it was fitted. The parts were not entirely sepa- 
rated, but adhered in their oye form, From the appearance of the 
fracture it was supposed that the fitting had not been sufficiently exact, 
and another glass was fitted with special care. This began to fail at 
about the same pressure as the other, and at a pressure between 70001b. 
and 8000 Ib. per square inch it shot from its A ebony being crushed into 
sand After a renewed examination into the cause of failure, it was 
found that the steel screw into which the window was fitted was slightly 
sprung from its proper form in consequence of a want of sufficient! 





Pressure. | Height of oil in divisions of instrument. 
Pounds | At 60 deg. Fah, | At 50 deg. Fah. 
a (al division=— 5 of volume). (1 division = 4 of volume). 
; “ | ‘ ' 

o | 195°9 180°1 
500 | 189°5 173°6 

600 188°0 - 

700 186°4 _ 

800 | 185°3 _ 

183°8 _ 

1,000 | 182°4 167°9 
1,500 177°0 162°4 
2,000 | 170°2 155°0 
2,500 | 163°4 148°6 
8,000 | 157°5 142°5 
8,500 | 151°3 138°5 
4,000 145°7 132°9 
4,500 140°0 127°0 
5,000 | 134°1 120°2 
6,500 128°6 114°9 
6,000 123°3 109°9 
6,500 | 118°0 104°1 
7,000 | 112°0 98°9 
7,500 106°8 93°9 
8000 | 102°9 83°5 
8,500 96°2 77°9 
9,000 911 71°3 
9,500 85°9 65°0 
10,000 80°8 59°8 


| 

The limits of the rp of the connecting tubes were known 
not to much exceed 10,000 1b. per square inch, and for that reason 
the pressure was not, at first, carried higher ; but after completing 
these experiments it was attempted to increase it, and the result 
was the bursting of one of the tubes. After replacing this, the 
trial was renewed with the same result. The remaining experi- 
ments were made with the steel piezometer inclosed in the cast 
steel receiver represented in Fig. 27, which could be connected 
with the pump by a much stronger tube. The absence of tubes 
of sufficient strength for connecting the — with the valvular 
gauge led to the use of the eafety-valve of the pump for measuring 
the higher pressures. That this might be done with as much 
accuracy as possible, careful comparisons were made between it 
and the first-named gauge up to 10,000lb. The piezometer was 
filled and set in the same manner as for use in the gun. The 
receiver was immersed in a water-bath kept at the proper tem- 
perature. The pressures, temperatures, and lengths of the stroke 
are given below :— 





Compression of Oil in Steel Piezometer. 











Pressure. Length of stroke at 
Per square inch. ie 60 deg. | ae 60 deg. aia 
Ibs. Inches. Inches. 
10,000 0°2148 0°2401 
15,000 0°27 0°8266 
20,000 0°3656 j 0°4108 
25,000 _- 0°5670 








A comparison of the apparent compression of the oil in the 
glass instrument with that of the oil in the steel pizometer at 
the same Savaporenare and pressure—60 deg. and 10,0001b. per 
square inch—shows it to be greater in the latter instrument—a 
variation which is in the opposite direction from that which 
would occur from leakage of the piston during compression. In 
the glass instrument the apparent compression amounts to 3°059 
per cent.; in the steel one—as computed from the weight of oil 
contained, its specific gravity and consequent volume, and the 
measured diameter of the piston—to 3°273 per cent.; the differ- 
ence being about one-fifteenth. This may accounted for by 
supposing the steel to be less compressible than the glass to that 
extent. It was thought most proper to assume the strokes of 
the steel piezometer to be the true indices of the pressure to which 
it is subjected, and to consider the indications of the glass instru- 
ment as proportional. In accordance with this idea the following 
table was made, which presents the compression as observed in 
the glass — in multiples of the capacity of one division 
of the tube, and the corresponding stroke of the steel piezo- 
meter :— 


Compressibility of Qil in Glass and in Steel Piezometer, compared. 














Compressibility at Compressibility at 
Pressure. 60 deg. in 30 deg. a 
Ibs. per square es ws of at ye of Stroke of 
inch. 3762°9 piezometer. | 37464 piezometer. 
Inches, Inches. 
500 64 0°01194 6°5 0°01297 
600 79 01474 —_ a 
700 9°5 01773 | —_ — 
800 10°6 01978 j — _ 
900 12°1 02258 _ 
1,000 13°5 02519 | 12°2 
1,500 18°9 03527 | sa 
2,000 25°7 04796 25°1 
2,500 82°5 06065 31°5 
8,000 38°4 7166 | 7°6 
3,500 44°6 08324 41°6 
4,000 50°2 09369 | 47°2 
4,500 55°9 1043 53°1 
5,000 61°8 1135 | 59°9 
5,500 67°3 1256 | 65°2 
6,000 72°6 *1355 | 70°2 
6,500 779 "1456 | 76°0 
7,000 83°9 1586 81°2 
7,500 89°1 1663 86°2 
8,000 93°9 1752 | 96°6 
8,500 99°7 1861 | 102°2 
9,000 104°8 *1956 108°8 
9,400 110°0 *2053 115°1 
10,000 115°1 “2148 120°3 

















accurate workmanship. This was remedied and another glass fitted, 
which remains, as does the one in the opposite side of the receiver, with- 
out visible injury. 


In order to give these results a form in which they would be 
easily applicable, they were expressed by geometrical construc- 








tion, on the same scale as they are given in the accompanying 
diagram, on plan-paper accurately printed, in squares of ypin., 
from an engraved abe. The line of compression at 60 deg. is 
drawn in full line, and at 50 deg. in dotted line. ‘As will be seen 
by inspection of the diagram, pressure is —— by horizontal 
distance, and compression by vertical. Each tenth of an inch 
of the stroke of the piezometer-piston is represented by 2in. of 
vertical measurement, and each 1000lb. by lin. horizontally. 
The pressures in ti:e table, subsequently given, of the results of 
experiments on the pressure of fired gunpowder, were taken 
from this geometrical table, which may be read with considerable 
certainty to intervals of 5lb. There remains to be noticed in 
this connection the necessity of a correction of the pressure as 
derived from the length of the stroke of the piezometer when 
produced by the sudden action of gunpowder. e compression 
of a fluid is attended with the evolution of more or less heat. If 
the compression is slowly produced and the fluid is in ‘contact 
with good conductors, the heat so generated will be carried off 
nearly as fast as it is produced, and no perceptible elevation of 
temperature may result. If, however, the compression is 
suddenly effected, the heat evolved, having no time for diffusion, 
elevates the temperature. The rise of temperature reduces the 
extent of compression by an amount equal to the expansion which 
would be due to that temperature applied to the fluid under the 

ressure employed. The amount of this difference has not yet 
a ascertained, but data which lack the precision jowsangges 4 to 
exact results indicate that the correction due to this cause, which 
increases with both depression of the temperature of the liquid 
compressed and increase of pressure, is not important. No 
attempt has been made, however, to introduce this correction 
into the results subsequently premen of the experiments with 
the piezometer. The subject has been reserved in hope of future 
experiments, for which apparatus has been = prepared. 
We now arrive at the experiments in which the piezometer was 
used to record the compressions produced by the pressure of fired 
gunpowder under various conditions, and from which the pressures 
were to be derived. They were made at Washington Arsenal, 
D. C., commanded by Major Alfred Mordecai, whose hearty co- 
operation in their conduct demands thankful recognition. Two 
six-pounder guns, one of iron, the other of bronze, were used in 
these experiments. The diameter of the bore of each, at the seat 
of the shot, was 3”°69, very nearly. The iron gun was used in 
the first three experiments, in which the piezometer was attached 
to the bottom of the bore. It was afterwards pierced through its 
side to receive the piezometer inclosed, as already described, in a 
hollow steel plug, the centre of the opening being 1'°5 forward of 
the bottom of the bore. It was used in this form in several 
experiments. The bronze gun was, however, used in the greater 
number. It was pierced with nine holes at different distances 
from the bottom, beginning at lin. and ending with 47-8in. as 
specified in the accompanying tables. They were arranged 
alternately to the right and left of the central vertical plane, 
in the upper half of the gun, and inclined 45 deg. to that 
plane, as shown in section 4lin. from bottom of bore. 
A solid plug was fitted to each hole, and was withdrawn only 
to permit the insertion of the piezometer. Small holes to receive 
a thermometer with an elongated bulb were drilled near the 
openings mentioned above, extending to within a short distance 
from the bore. Several experiments were made to ascertain 

ressures in a musket barrel. A portion of the bore at the 

reech-end was enlarged enough to receive the piezometer, and 
was separated from the forward portion by a ring screwed to 
place, and a leather disc closing its opening, as described in con- 
nection with the hollow plug. The piezometer was introduced 
from the rear, the surrounding space filled with oil, and the 
breech-plug inserted afterward. A vent of the normal size was 
drilled just forward of the partition formed by the ring and disc 
just mentioned. 

(To be continued. ) 








LivERPOOL EnGINEERING Socrety.—This society held its usual 
fortnightly meeting at the Royal Institution on Wednesday even- 
ing, the 19th ult. Mr. M. E. Yeatman, M.A., president, occupied 
the chair. A paper ‘‘On the Design and Construction of Sewers ” 
was communicated by Mr. Graham Smith, past president. In 
opening his subject, he remarked that sewers should not only be 
constructed in a manner to carry with dispatch to the outfall the 
sewage which might find its way into them, but they should like- 
wise be built in a manner such that no portion of the sewage 
should percolate through them into the surrounding earth. 
Cholera, for instance, might be spread indefinitely by matter dis- 
charged from the stomach or bowels of a cholera patient gaining 
access toany sourceof watersupply. He quoted the General Board of 
Health returns to show that zymotic diseases largely exist, and 
are much due to improperly constructed sewers and imperfect 
drainage arrangements. The question of the proper forms of 
sewers to be adopted under various circumstances was dealt with 
at some length, and the author advocated the circular section 
when a large and constant flow could be depended upon, and the 
egg-shaped sewer when a variable flow had to be accommodated, as 
the smallness of the invert increases the scouring action of asmall 
quantity of sewage, whilst the increased size of the upper portion 
provides for any augmentation of flow. He considered that the 
success or non-success of any system of drainage much depended 
upon the manner in which details were arranged. These ques- 
tions, and such others as the ventilation of sewers and the 
materials employed in their construction, were fully considered. 


InpEMNITY BY Wacon Reparrers, &c.—The following is a 
copy of the circular to which reference is made in our leading 
columns to-day :—‘‘In consideration of my being permitted to 
enter and be upon the premises of the company for the purpose 
of repairing, examining, or otherwise dealing with any wasons, 
carriages, or trucks in respect of which I may be or may con- 
sider myself to be employed to do any work, and which may from 
time to time be standing upon the sidings of the company at or 
near ——, or upon the sidings constructed by —— upon the land 
of the company at or near ——, and to pass and repass upon, 
over, or along the lines of railway siding or premises of the com- 

any for the purposes aforesaid, or in any way in relation thereto, 
Pdo hereby acknowledge and declare that such permission is and 
shall be at all times exercised m4 me upon the express condition 
that the company are not to be liable to me or to my representa- 
tives for or in respect of loss of life or injury or damage to person 
or property happening to me whilst exercising such permission, 
jo - whether caused by the accidental or negligent act or omis- 
sion of the passengers, officials, servants, or licensees of the com- 
pany, or any of them, or by the want of reasonable care on the 
part of the company to keep the plant and premises of the com- 
pany in a safe state, or by any other cause whatsoever. And I 

o hereby agree that I, whilst exercising such permission, will be 
entirely subject to the control and directions of the superintendent 
of the —— station, and will obey and follow his directions as to 
all matters relating to the exercise of such permission. And I 
hereby undertake and agree at all times to keep the company 
well and effectually indemnified against loss or liability of any 
kind whatsoever which may be incurred or sustained by the com- 
pany in respect of any of the causes aforesaid or in any way inci- 
dental to or occasioned by the granting or the exercise or supposed 
exercise on my part of the permission hereby granted. And I 
do also admit and declare that the company may by writing, 
under the hand of the secretary or general manager, or any divi- 
sional superintendent or any district goods manager of the com- 
pany, or by verbal notice given by any of the officials of the 
company authorised in that behalf at any time and from time to 
time, either temporarily or absolutely withdraw the permission 
hereby granted, and thereupon immediately eject me from the 
premises of the company as a trespasser,” 
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POBLISHER’S NOTIOE. 


*,* With this week's number is issued as a Supplement, No. CXII. 
of the Portfolio of Working Drawings, representing the Boilers 
of the Steamship Lord of the Isles. Every copy as issued by the 
Publisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. tage stamp, in order that 
answers received by us may be fe to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. , : 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

#,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address 0) the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


W. G. G.—The address of the Secretary of the Turners’ Company is 59, Mark- 
lane, B.C. 

» §.—The London office of the Great Indian Peninsula Railway Company is 
at 8, New Broad-street, B.C. 

T. M.—Write to the Secretary, Iron and Steel Institute, 7, Westminster- 
chambers, Victoria-street, Westinnster. 

J. B.—Rigg’s “ Practical Treatise on the Steam Bngine” is published by 
Messrs. B. and F. N. Spon. The catalogue price is two guineas. 

E. J. H.— The information you require cannot be obtained from books, nor is 
there any treatise on the subject. Apply to Messrs. Claridge and Co., 
Bilston, Staffordshire. 

W. S.—There is but one way of caulking a boiler seam—that shown in your 
sketch. It is possible, however, by using rivetting machinery und employing 
Jirst-rate workmen, to dispense with caulking and yet produce a perfectly 
tight joint. 

R. W.—There is no cheap work on the subject better than that which you have, 
Richards's “ Practical Treatise on the Manufacture of Coal Gas,” published 
by Messrs. Spon, Charing Cross, is the best book on the subject with which we 
are acquainted, It is rather expensive, however. 

C. 8.— We much dowbt that your invention is new, and before spending any 
money on it you would do well to make a careful search at the Patent-office, 

Sor large numbers of patents have been taken out for improved methods of 
casting Bessemer ingots. You could use nothing as a non-conductor but 
Jire-clay or sand, 

C. R. 8.—The decay of your propeller is nothing unusual. Gun-metal should 
always be used with copper-bottomed ships. Blectrical contact is made 
somewhere in the ship. Possibly the holding down bolts of the engines go 
right through the bottom and so are in contact with the sheathing, if not 
the discharge pipe from the condenser will suffice. The screw shaft will 
then make up the circuit. Sea water alone will sometimes produce the effect. 
See British Association Reports on the Corrosion of Metals, 1839—43. 

J C. L.—No general answer can be given to your question, circumstances 
continually altering cases, and the practice of different makers varying con- 
siderably. If you consult our pages you will find numerous examples of 
marine engines, and from these you ought to be able to deduce the informa- 
tion you need. The pocket-book to which you refer is farly accurate, but 
should be used with caution, 

C. D. (Galway).— We are unable to refer you to any account of experiments 
devised to ascertain the respective merits of hand and steam or hydraulic 
machine rivetting, but opinion is almost unanimously in favour of machine 
rivetting. <A proof of its superiority is found in the simple fact that 
workmen require from twice to thrice as much for taking machine work to 
pieces as they do for hand-work, Generally it is necessary to drill out 
machine closed rivets, while the others may be driven out when their heads 
are cut off. Matheson in his ‘* Works in Iron,” and Hutchinson in his 
“ Girder Making and Bridge Buiiding,” deal with the subject. Messrs. 
Spon are the publishers of these bookz. 


MARINE GLUE. 
(To the Bditor of The Bngineer.) 

Sir,—Will any reader give me the best receipt for marine glue? Will 
it stand hot water? If so, how should the marine glue be used—that is. 
should it be melted like ordinary glue? I require to join two pieces of 
hard wood ther, and must have the joint cemented or glued to stand 
hot water. piece of timber will have to be immersed in it about 
two hours a week only. If marine glue will not answer my purpose, can 
anything else be used that is likely to do? R. W. K. 

Accrington, March 4th. 














THE ACTION OF DYNAMITE. 
(To the Bditor of The Engineer.) 

Sir,—Is it a fact that dynamite acts with nearly all its explosive force 
jownw , a8 I frequently hear men stating who use it regularly in 
quarrying operations, and whose words I cannot contradict, yet they do 
not attempt to explain the ph ? Limagi two flags of 
equal thickness were suspended with a portion of dynamite placed 
between them and fired, that they would both be broken. My dis- 
tants declare that the force might be sufficient to shatter the bottom 
ag, while the top one would remain uninjured. Any information your 

readers can supply will a Dynamite, 

Uliswater-road, Lancaster, March Ist. 








REPLIES. 
Replies have been forwarded to Conrracror (‘Portable Wheel- 
barrows "). 





SUBSCRIPTIONS. 

Tue Enotneer can be had, by order, from any newsagent in town or country 
@f Ga coviem vallnny elatees: or it can, f preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including dowble number).. .. .. £0 lds. 6d. 
Yearly (including two dowble nwmbers).. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tur Encineer Volume, price 2s. 6d. each. 

The following Volumes of Tue Enoinger can be had, price 18s. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 48, 44, and 46. A 
complete set of Tuk ENGINEER cun be made up, comprising 46 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tak ENGINEER weekly and post-free. Sub- 
payne sent by Post-office order must be accompanied by letter of advice 
to the Publisher. at increased 


. Thick Paper Copies may be had, if preferred 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Colum! British Guiana, Canada, ous of Good Hope, Denmark, Reypt, 
France only), Germany, Gib: , India, aly, Jay alta, 
Natal, Netherlands, NewBrunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland. ‘Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South- 
am: . le 

Bill in London.—Austria, Buenos Ayres, Ceylon, France 
Ea 

pore, weden, . 60, and Ja n 
vid Bunda, a2 ba. 0d” ssceoasctanse aie 
ADVERTISEMENTS. 

*e* The charge for Advertisements of four lines and under is three shillings 


for every two lines afterwards one shilling and : odd lines are 
charged one shilling. The line a "teven words. When an adver- 


measures an inch or more the is ten shillings inch. All 
single advertisements from the country must be accom stamps in 
payment. Alternate advertisements will inserted with i 


regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Srx o’cLock on TaurspAY EVENING IN EACH WEEK. 
*,* Letters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Riche; ali 
letters to be addressed to the Rditor of Tas Exoureer, 163, Strand, 





MEETINGS NEXT WEEK. 

THE InstrTUTION oF Civi Encingers.—Tuesday, March 11th, at 8 p.m.: 
‘Movable Bridges,” by Mr. James Price, M. Inst. C.E. 
Society or TELEGRAPH ENGINEERS.—Wednesday, March 12th, at 8 p.m.: 
Adjourned discussion on Mr. veer Smith’s paper on the “ Workin, 
of r. Jas. Graves’s paper on “ Curbe 
Signals for Long Cables.” ‘‘ Experimental Researches into Means of Pre- 
venting Induction upon Lateral Wires,” by Professor D. E. Hughes. 
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THE OFFICIAL REPORT ON THE THUNDERER ACCIDENT. 


THE detailed report of the committee on the Thunderer 
gun explosion furnishes us with facts which are valuable, 
and which must not be passed over. At the same time 
the circumstances under which the accident took place 
are nearly identical with those we pictured in our article 
of February 14th, written when we had first learned that 
the cause to which the bursting of the gun was 
attributed was double loading after a missfire. Substi- 
tute a Palliser projectile—length, including gas-check 
and socket and collar, 36in.—for a common shell—length, 
including gas-check, something over34°45in.—and instead 
of saying that there was no tell-tale, observe that there 
was no efficient tell-tale, and we believe the picture we 
drew becomes correct in all details. The committee 
enumerate in all six possible explanations, each with 
certain variations, one of which they urge must be 
correct, which one they consider admits of being 
established as such by evidence. These are as follows :— 
A. The gun might be weak, either owing to faulty design, 
bad materials, bad workmanship, or a combination of such 
faults. B. The gun might have been originally strong, but 
subsequently injured, and so renderedunsafe. C. The pro- 
jectile might have jammed in the bore, either by the wad, 
the studs, or the breaking or setting up of the projectile. 
D. An air space might have existed in front or behind 
the charge, either from the charge not being rammed 
home, or from the So having slipped forward after 
ramming home. E. The gun might have been considered 
imperfectly luaded, and presented to the loading party 
for re-ramming, when, owing to a mistake on their part, .a 
second chargeand projectile might have been phan inthe 
bore and rammed home. F. The gun after a missfire may 
have been believed to have been fired, and chargedasecond 
time. The difference between E and F is that the latter 
involves the detachment in the turret in the mistake, 
instead of only the loading party outside the turret, which 
is ap ews as concerns the future prevention of accidents. 
Of these possible causes we need only consider that 
which was considered to be established by evidence as 
true, especially seeing that the evidence was so clear 
that each member of the committee when called 
upon to give his verdict in writing, arrived at the same 
conclusion, namely, that the gun having missed fire at 
the time of the electrical broadside, and this having 
escaped notice, the gun was presented again for a charge 
and common shell, and did actually receive them while the 
ween battering charge and Palliser shell were still in the 

ore. 

The report, speaking of the condition of the gun thus 
double loaded, says :—“It will be seen that the first 28in. 
are occupied by the battering charge, that the succeeding 
32in. are taken up by the Palliser shell and its wad, or 
allowing for the socket and its collar, 36in. were thus 
occupied. This would place the rear of the full charge 
at 64in. from the breech end of the bore, and the 
full charge being 22in. long, its front end would 
be as much as 86in. from the same point, and 
— the gun to be fired under these circum- 
stances, the battering charge would be ignited by the 
tube, and the flame Lie this, before the expansion of 
the gas check fully took place, passing forward, would 
almost instantly ignite the full charge. At that time, 
however, the — of the battering charge would have 
driven the Palliser shell forward, and have violently 
compressed the full charge in front of it, and probably 
have driven it somewhat forward in the gun; and thus 
the point of maximum effort of the exploded compressed 
full charge would have been just about in the centre of 
the 1B coil—namely, 90in. from the breech end of the 
bore. An explosion of 85 Ib. of powder thus compressed, 
and having a shell in front of it, occurring in this place, 
would unquestionably be sufficient to burst the gun.” 

This will be found to be nearly what we gave in other 
words, the same features being dwelt upon, namely, the 
rush of the flash past the gas check, and the firing of the 
front charge, not absolutely instantaneously, but while 
the — behind it was driving it up into a 
caked state. With respect to future precautions 
against such a terrible accident, the committee 
point ey to three misleading circumstances 
—(1) “The missfire when simultaneous discharge by 
electricity is attempted ;” (2) “The running back of the 

n 7 hydraulics being mistaken for its actual recoil ;” 
(3) “The deficiency of a mode of clearly indicating to the 
numbers loading the point to which the sponge of head 
of the hydraulic rammer had reached in the bore.” 
These points we also had apg | noticed in our article; 
we may, therefore, pass on to the suggestion as to the 
future service of guns. The committee think that the 
system of discharge by electrical circuits might be im- 
proved—that there might be a device which would pre- 
vent the action of the hydraulic power from running the 
gun back, until the gun, by its own slight recoil, had 
removed some obstruction. As to the loading party out- 
side the turret, the committee suggest that if the rammer 
shaft was, as it were, turned. end for end, so that the 
smaller tube entered the gun first and was followed 
by the larger tube, this latter nig easily be so 
marked as to make it apparent how far it had 
entered the bore of the gun. Lastly, they suggest 
the introduction of speaking tubes and a dial for 
the better transmission of information between the 





portions of the detachment within and without the 
turret. This may be said to complete the work set 
before the committee ; but they venture to make a sug- 
gestion which they consider would greatly tend to sup- 
port the truth of the solution arrived at by them, and 
what is more important, give confidence in the guns to 
which attention been so much directed. This sug: 
estion is that the 38-ton gun which has not burst should 
sent home and “subjected to a series of tests, and 
should finally be loaded and fired with a double charge 
similar to that which the committee are convinced 
burst the left gun of the fore turret of the Thunderer.” 

As far as the inquiry into an accident of so sad and 
fatal a character could be satisfactory, we may pronounce 
the work of this committee to be so. The presence of 
Admiral Boys, the late Director of Naval Ordnance, and 
of other officers with special knowledge of the subject, 
gives the greatest weight to the conclusions arrived at. 
In such a question, also, the assistance of Capt. Andrew 
Noble was of peculiar value, not only because of his 
researches on the subject of the action of powder in the 
bore of a gun, but because he would be in a posi- 
tion to rebut any imputation that might be brought 
against the Elswick hydraulic loading gear which 
was not borne out by the facts of the case. To 
what conclusion, then, are we brought by the verdict 
and recommendations of the committee? The special 
safety claimed for the wrought iron coil construction of 
gun, and the reliability of mechanical loading gear, are 
primarily brought in question, and less directly, the cha- 
racter of our manufactured material, the use of studs 
and gas checks. Last, though not least, the efficiency 
and steadiness of our naval gunners. On these points it 
is proper that the country should be satisfied, and hence 
we think the Admiralty have been right to give full 
—— to all facts connected with so serious a matter. 

t ought to be satisfactory, then, that so clear and well 
supported a conclusion should be arrived at. We fully 
endorse the wish expressed by the committee that the 
surviving gun, if we may so call it, should be tested to 
destruction under conditions such as will as nearly as 
possible represent those of the accident ; and in specifying 
this individual piece of ordnance, we would remind our 
readers that the pair of guns were unique, owing to the 
fact that as they were intended to fire the same ammuni- 
tion as the two 35-ton guns in the after turret, they were 
only bored out to a calibre of 12in. instead of 12°5in., 
which is the calibre of all other 38-ton guns. We think, 
however, that without waiting for the programme indi- 
cated to be carried out, we can give a satisfactory 
answer to the questions we have suggested as to 
the safety of the coil system. It is easy to see 
that the strain thrown on the piece by the ex- 
plosion of the two charges, so placed with two projec- 
tiles as to come into full action opposite a part of the 
gun which is comparatively weak, is so excessive that it 
may well be presumed that no piece manufactured for 
any service would resist it. Nay, we might go so far as 
to say that any piece that was made sufficiently strong 
to do so would exhibit a waste of material, and conse- 
a an amount of extra weight that was not justi- 

able. 

It may, however, be pleaded that the claim of safety 
made on behalf of wrought iron guns, is that they 
yield gradually, and tkus give notice instead of bursting 
explosively. To this, however, it may be re lied 
that some limit must be fixed. We might no ng wor 
desired that the gun should have torn or opened gradually, 
but could we reasonably expect it? No one supposes, 
for example, that a wrought iron gun, charged with a 
large quantity of fulminate, and fired, could fail to burst 
explosively. After experiments may measure the precisé 
character of the strain in the case which we have to deal 
with, but we may probably regard it as altogether beyond 
what we ought to be called upon to provide for in our 
margins of strength, that is, our provisions for ordinary 
accidents. 

As to mechanical loading gear, we admit that unques- 
tionably the accident could not have happened with hand. 
loading. Men ramming home must on noticed the 
presence of the double charge of powder and shells; 
nevertheless we have come to a point when we must face 
the problem of loading our guus mechanically. If it is 
necessary inthe monster guns now coming in, it may 
certainly be applied with equal or greater ease and safety 
to such guns as this one of 38 tons weizht. The sugges- 
tions of the committee point out how the particular 
dangers experienced in this case might be avoided, and 
so must the matter in our judgment be met, just as we 
have had and still have to contend against peculiar 
dangers in railway travelling. e have on previous 
occasions discussed the dangers or objections connected 
with gas checks and studs, but this accident is so little 
affected by their use that we need not here take them up. 
Finally, with regard to the efficiency of our naval gunnery, 
all that is to be urged against it is that men in the hurry 
of pian a time failed to see signs which the pecu- 
liar application of hydraulic loading gear so masked that. 
sooner or later, it was probable that some accident would 
happen, but we may hope cannot again recur. 


BOURNEMOUTH DRAINAGE AND CONCRETE PIPES. 


From articles which have alr:ady appeared in these 
columns, our readers will have g.ined a fair idea of the 
sty played by concrete pipes in the drainage farce which 

attracted considerable attention to one phase of the 
. y= engineering of Bournemou bh. Messrs. E. and 
F. N.Spon have now published for the manufacturers, 
Messrs. H. Sharp, Jones, and Co., Poole, a pamphlet on 
the “ Bournemouth Drainage and Concrete Tubes,” which 
the authors, in some “prefatory and explanatory ” 
remarks, say has become necessary, in consequence of the 
somewhat extraordinary circumstances which have arisen 
at Bournemouth. It will be remembered that the con- 
crete tubes, as the makers call them, were specified by 
the Commissioners’ surveyor, and the wisdom of his choice 
was confirmed by a subsequent report in their favour by 
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Mr. H. Reid, of London, whose opinion as to their dura- 
bility was asked when some fears arose that the pipes 
were not entirely satisfactory. Notwithstanding the 
favourable character of this report, many of the 
pipes actually laid were found to be unsatisfactory, 
and the Commissioners obtained yet more reports from 
Mr. W. Donaldson and Mr. C. Pontin, to which we have 
previously referred. These gentlemen condemned the 
pipes as unsuitable on account of want of strength, and 
of liability to deteriorate in the soft land water of the 
Bournemouth district. These reports the manufac- 
turers considered “unreasonable and one-sided,” and 
they therefore employed Messrs. James Lemon, E. B 
Ellice-Clark, and H. Reid, of London, to examine the 
“tubes” and report on their behalf. The two former 
of these gentlemen were new to the subject, but Mr. 
Reid had already not only acted for the Commissioners, 
but had at the request of Mr. Sharp extended his inquiry 
beyond the limit prescribed by the Commissioners, 
and had received a fee from the manufacturers for thus 
extending the inquiry invited by the purchasers of the 


pipes. 

The pipes are made of Portland cement, the aggregate 
being chiefly composed of finely-broken glazed stone- 
ware pipes. These materials are probably as suitable as 
any that could be obtained, though finely broken 
granite or other natural rock is more generally em- 
ployed, as in America, where these concrete pipes have been 
more widely employed than here. Hathiar Wateover can 
be said against the use of the material employed by 
Messrs. Sharp, Jones, and Co., and we may at once say 
that coucrete pipes made of guod material and of suffi- 
cient thickness, may be employed in most cases where 
glazed earthenware may be used, though, perhaps, a little 
more care is necessary in jointing them. The reports 
both of Mr. Lemon and of Mr. Clark disagreed with 
those of Messrs. Donaldson and Pontin. Mr. Lemon, 
however, very early in his report admits that the pipes 
were not thick enough, and this admitted, most of that 
alleged by Mr. Donaldson is confirmed. Mr. Lemon, 
however, finds*fault with Mr. Donaldson’s experiments, 
which sought to ascertain comparative strengths of the 
pipes by allowing a wooden mall of given weight to fall 
upon them from given heights. Such impact test, it may 
be admitted is not satisfactory, but it isa common method 
of testing glazed pipes; and although not of much value 
as an accurate test, it supplies some information of the 
strength of concrete pipes, as compared with glazed 
pipes similarly tested. Mr. Lemon also lays much stress 
on the fact that the pipes were laid in a waterlogged 
valley, in sand with a clay substratum, and had thus to 
bear the weight of the supersaturated sand above them. 
Under such conditions he considers failure was courted, 
but it appears that many of the pipes were laid in the 
upper part of the trench which was not supersaturated, 
and hence this objection fails. Mr. Ellice-Clark also 
considers Mr. Donaldson’s tests with the mall of little 
value, and he also disposes of Mr. Pontins allegations 
that the soft water of Bournemouth will rob the concrete 
pipes of their strength by removing and taking up the 
ime therein contained. It must be admitted that Mr. 
Pontin’s allegation, though the result, he asserts, of 
observation in the district, seems remarkably wanting in 
proof from similar observations in other districts. 
Cement concrete properly made should, and generally 
does, not contain any lime in a form removable by the 
softest water, so that unless his observations refer to 
lime-concrete, it is necessary that he should substan- 
tiate his allegation. In respect of Mr. Clark’s 
remarks on Mr. Donaldson’s tests, however, it 
must be remarked that the latter gentleman 
tested the pipes by internal fluid pressure, and in the 
absence of tests by external fluid pressure it must be 
said that these were of a far more satisfactory character 
than any others made. Mr. Donaldson had said that the 
sand bed in which the pipes were laid was as good as a 
material for this purpose as could be desired, while Mr. 
Clark thinks that “a worse soil for laying a large sewer 
pipe in it is impossible to conceive.” Under the condi- 
tions in which the pipes were laid at Bournemouth Mr. 
Clark may be right, but had the sewer been properly 
underdrained during construction the objection would 
have been removed, an] inasmuch as miles of pipes have 
been successfully liid in a sand bed round Paria and 
from general experience, it must be admitted that Mr. 
Donaldson was at least as near the truth as Mr. Clark. 
Mr. Clark’s own tests of the concrete pipes consisted in 
bedding the pipes to a little above their semi-diameter in 
clay, and then loading them with bricks placed upon a 
wood cushion, which fitted the upper part of the pipes 
for about one-sixth their circumference, and rested 
on a pad of felt. Mr. Reid’s report made for the 
manufacturers is the most unsatisfactory, and the 
longest of all. It consists of some tests of pieces 
of the pipes, designed to ascertain their compressive and 
tensile resistance to rupture, some analyses of the com- 
position of the concrete, and of the aggregate of which 
the pipes are composed, and some tests of the amount 
of water absorbed by cubes of the concrete. An analysis 
of Professor Wanklyn’s of the Bournemouth water is 
added, and a considerable portion of the report consists 
of invidious remarks upon Messrs. Donaldson and 
Pontin. Before commencing this report Mr. Reid 
inquired of the Bournemouth Commissioners whether 
they would be like'y to require his services again, in 
order to remove any professional scruples which he 
might have. Con:idering that Mr. Reid had previously 
at the same time served Commissioners and manufac- 
turers, and also considering the experience of the Com- 
missioners, the existence of the scruples and the neces- 
~ for the inquiry seem similarly uncertain. 

Nearly all the pipes both in the trench and in the 
experiments cracked in lines parallel with their axes, and 
nerally in four places, namely, in vertical or horizontal 
iameters. Mr. Reid says: “ The deflection or lessening 


of the pipes (in the trench) vertical depth by these 
fractures amounted to about 14in., but did not apparently 





lessen their capacity to act as a sewage conduit.” The 
value of Mr. Reid’s ideas as to the capacity of anything 
“to act as a sewage conduit” may be gathered from this, 
but he goes on to remark that “a careful inspection of 
those pipes iz situ failed to discern any fractural dust or 

eneral superficial imperfection, except the dust caused 

y the unfair thrust to which they had been subjected.” 
There was no “fractural” dust, yet there was dust result- 
ing from fracture, and subsequent “unfair thrust” whatever 
that is—but assuming it to mean that the pipes were too 
heavily leaded—-it only shows that Mr. Reid’s report that 
assured the Bournemouth Commissioners of the suit- 
ability of the pipes to their requirements was misleading, 
as it did not take into consideration the conditions under 
which they were to be laid. 

We must not pass over in silence a report by Mr. 
Creeke, the consulting surveyor to the Commissioners, 
which records some experiments made for him by 
Mr. J. Welman, manager of the Poole Ironworks, as 
the results of these are referred to by Mr. Reid. From 
these experiments Mr. Creeke’s conclusion is that the 
pipes failed owing to insufficient thickness. In the 
experiments by Mr. Reid it is notable that the tensile 
strength of the concrete, of which the eye are com- 
pews. was in all cases greater than in the tests of Mr. 

reeke, the difference beingas 429 lb. and 336 lb. per square 
inch. The resistance to crushing, as found by Mr. Reid, 
was 4762°83]b., while that found by Mr. Creeke was 
345433 lb. per square inch. These differences may be 
mere coincidences, but they are, nevertheless, remark- 
able. Mr. Reid refers to some experiments by Messrs. 
Creeke and Welman, in which the pipes were subjected 
to pressure under a hydraulic press at the opposite ends 
of a diameter, the pressure being somewhat distributed 
by means of wood packing ; but still they were not so 
well supported as in Mr. Clark’s experiments. In the 
latter a weight of 4393°33 lb. was necessary to effect frac- 
ture, while, in the former, a pressure of 2813°5 lb. was 
necessary. Mr. Creeke also tested some glazed pipes 
of the same diameter, which sustained a pressure of 
2481 1b., or 11°8 per cent. less than the concrete pipes 
tried in the same way. The tensile strength of the 
material of some concrete pipes tested by Mr. Donaldson 
varied between wide limits, the average of three being 
163°3 lb. per square inch. Mr. Reid tested some pieces of 
these same pipes, and found the tensile resistance to be 
no less than a mean of 489 lb. per square inch. This 
discrepancy is again curious, but Mr. Reid maintains his 
superior results throughout, for he found that the pipes 
tested by a falling weight resisted, in his hands, very 
much more than they did in Mr. Donaldson’s. 

In his report to the Commissioners he states that he 
tested the “capacity of the concrete to withstand success- 
fully the disintegrating action of frost.” The object of 
this with reference to pipes to be buried several feet 
below the ground surface at Bournemouth is not very 
clear, but perhaps it is satisfactory to know that the 
pipes withstood “the degree of cold or its equivalent,” to 
which they were subjected, especially as that “far 
exceeded any frost likely to be experienced in England.” 
We are also told that the concrete is not likely to be 
affected “by sewage in any of its more objectionable 
forms,” an indefiniteness of expression which cha- 
racterises the report. “In addition,” Mr. Reid says, “to 
these searching and, perhaps . . . too elaborate tests and 
examinations, I have experimented on the porosity of the 
concrete and its capacity to absorb water.” His experi- 
ments in this respect show an increase in weight by 
absorption by certain cubes of 1°225 per cent., while a 
similar test made by Mr. Creeke gives the increase as 
2°85 per cent., the superiority of Mr. Reid’s results being 
thus, by some curious difference in procedure, maintained. 
It may, however, be explained by assuming the superiority 
of Mr. Reid’s methods; for he, with characteristic 
modesty, remarks that, “ probably from a full knowledge 
of the subject, he is unable to reach so speedily the 
summary method of examining the pipes, and estimating 
their various mechanical and chemical values,” as Messrs. 
Donaldson and Pontin. Meekness, also, causes Mr. Reid 
to see imperfections in Mr. Donaldson’s mall experi- 
ments, which were very similar in character to his own 
falling weight—with which, by the way, he again obtained 
superior figures. Mr. Donaldson found the tensile re- 
sistance of the material of the pipes by calculation from 
the bursting pressure. What relation there can be 
between the pressure necessary to burst a cylinder and 
the tensile strength of its material, is, to Mr. Reid, 
“somewhat mysterious ;” nevertheless, he is bold enough 
to say that there “is evidently some misconception in” 
Mr. Donaldson’s “mind as to the nature and character 
of tensile testing.” He therefore gives the latter gentle- 
man the benefit of a view of an old testing machine. In 
a most remarkable way, Mr. Reid combines praises of 
himself with innuent aspersions upon those who were 
engaged by the Bournemouth Commissioners. Of this 
no more need be said than to remind Mr. Reid that there 
is a certain fate for those who throw mud by way of 
argument. 

‘A lengthened engineering experience” has, we are 
informed in this pamphlet, shown Mr. Reid that sand 
isa bad material for the formation of .a sewer bed and 
covering. If he knew this, why did he not tell the 
Bournemouth Commissioners so in his report to them ? 
Altogether, Messrs. Henry Sharp and Co.’s vindication 
is not complete. The experiments on the superimposed 
breaking weight and the fluid bursting pressure of the 
pipes, and the tensile and compressive resistance of their 
material, show what the pipes will, under the experi- 
mental conditions, withstand. They certainly show that 
many of the pipes tested were of sufficient strength for 
eng purposes if laid and jointed with proper care. 

ere, however, any considerable weight, permanent or 
passing, is likely to come upon the pipes, they should be in- 
creased in thickness, and be as wellsupported as would be 
necessary with glazed ware pipes. The tests, it must be re- 
membered, show that there weremany defective pipes, and 
easy means of detecting these must be devised. It is to be 


noted, that though some almost uselessanalysesare given of 
the material of the pipes, the proportion of cement to 
aggregate is nowhere given in either of the five reports 
upon these a gg That somewhat porous pipes are 
sometimes made has been shown, in spite of various 
statements in the reports. Too much space is already 
devoted to this subject to allow us to deal further with 
it. In conclusion, we must note, however, that Mr. Reid 
says “there is a peculiar advantage possessed by concrete 
pipes in their continuing to harden for years.” Advan- 
tage over what? Certainly not over glazed ware pipes, 
which are probably harder at first than ever concrete 
pipes are likely to be, though the makers do think 
that “they resemble in texture and density some of 
the granite and basalts.” Concrete pipes ready made 
may be sometimes useful, but concrete sewers should 
be formed in position and continuous, as carried out in 
the sewerage of Paris, and as adopted by Sir Joseph 
Bazalgette and others. 





RAILWAY COMPANIES AND WAGON REPAIRERS, 

In another place we give the form of a contract into which 
all workmen and others in the employ of owners of private 
wagons are, it is said, required by the Great Western Railway 
Company to enter, before they can be permitted to go upon 
the company’s premises for the purpose of effecting repairs or 
discharging other duties. It does not seem a very unreason- 
able thing that a company, which obviously has no power 
whatever of selection over such private persons, should be 
desirous of an indemnity in the event of injury to them 
while engaged upon business purely for the good of the private 
owners, and with which the company has nothing to do. No 
doubt some people may be of a contrary opinion, and such are 
of course entitled to every respect. Unfortunately, however, 
this circular affords an easy peg upon which to hang an argu- 
mentsufiiciently specious to deceive some of the persons towhom 
it is addressed. A Birmingham daily contemporary has taken 
advantage of the opportunity and has published a leader, in 
which the “precious document” is described as an “‘ indig- 
nity” to our working classes. ‘‘ It represents the company as 
desiring the workmen to say :—‘I am but dirt beneath your 
feet ; pray trample upon me and kick me about as much as 
you please.’ What meaning, for instance, wili a working 
man attach to the concluding sentence of the indemnification 
except that he is desired thereby to agree to submit con- 
tentedly to be taken by the collar at any time by any official 
of the company, and to be turned straight off the company’s 
premises with a parting kick? The independence and 
manliness of our working classes must be considerably 
diminished before they submit to such indignity as is involved 
in this indemnification.” It would not be easy to find a clearer 
example of unfortunate working-man-worship than the leader 
affords. It is, however, to be hoped that the modern work- 
ing man is sufficiently wide-awake to see for himself 
that the contract in question does not, as our con- 
temporary stangely represents, ‘‘empower a company, 
however great, to commit manslaughter upon the per- 
son” of the workman. Our contemporary says :—‘‘ No 
coroner's jury would waste their time by condescending 
to look at the document, but if the workman met his death 
through negligence or want of reasonable care, the verdict 
would be plain.” No doubt; but the verdict would be against 
the engine driver or other person actually committing the 
wrong, to whom the contract does not apply. This makes 
all the difference, as our contemporary should know. Who- 
ever heard of a railway company being tried for manslaughter ? 
All the contract proposes to effect is obviously a civil in- 
demnity to the company as acorporation, The injured person 
may proceed civilly or criminally hs ge any other person he 
likes. Why the working man should feel so acutely what the 
holders of free passes take as a matter of course, exceeds our 
comprehension. 


RAILWAY COMPANIES AND FREIGHTERS. 

WE have before now called attention to the influence ex- 
erted on the progress of trade by the prices charged by 
railway companies on the conveyance of goods. The capital 
dividends which have recently been declared by two or 
three railway companies, however gratifying they may be 
to shareholders, have caused considerable murmuring among 
freighters. Railway rates of carriage have long been the 
subject of discussion in iron-producing districts. In Cleve- 
land four years ago, when ironmasters were monied men, 
an association was formed, called the North of England 
Freighters’ Association, having for its gbject a determined 
resistance to the North-Eastern Railway Company on the 
subject of dues. It was then discussed as a feasible matter 
that some ‘‘independent” railway should be formed to 
break down the power of the Kg monopoly ”— or, in 
other words, that the monkey should be called in to decide 
between the squirrels. The independent railway is now 
among the fantastic chimeras of those exultant days. Now 
the freighters of the North of ne humbly ask the rail- 
way company to grant them rebates, and take the bone 
thankfully without contending over it. They do, however, 
exercise the British prerogative of grumbling, and consider 
that it is scarcely fair when the travailing iron trade is ham- 
pered by heavy railway rates, that but small consideration 
should be shown to them, while at the same time a dividend 
of 7 per cent. is declared by the railway company. Looking 
at the matter seriously, it is hard to say that they have not a 
reason for their discontent. Railways, though a great public 
convenience, arose because of the demands of trade, and 
should always be considered as in a very great degree the 
servants of trade. If the iron trade of the North of nf 
land should continue in decadence the North-Eastern Rail- 
way Company may bid adieu to substantial profit in the future. 
It is true that rebates have been made, and a temporary one 
is even now in existence. But still it is contended the tariff 
is too high, and acts injuriously on trade. A com- 
parison with freightage rates by sea cannot, of course, be 
fairly made, because the Lao! way of the shipowner 
requires no keeping up, and he has to pay nothing for com- 
ie baat purchase or compensation. ut the fact remains 
that Cleveland iron can be delivered to French and Belgian 
manufacturers very much cheaper than to Staffordshire 
manufacturers. To a certain extent it does not sound un- 
reasonable that railway rates should be determined by the 
condition of trade—in fact, that some sliding scale, similar to 
that which has in some instances so satisfactorily regulated 
wages questions, should be adopted. The ironmaster or 
freighter ought not to object when he is making large profits 





to pay a rather high rate to the railway company, and would 
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not do so if he knew that as his profits declined the tariff 
charged to him would be proportionably less. 


TRADES UNIONS AND MACHINERY. 

A curious instance of the short-sightedness of trades unions 
is reported from Sheffield. The principal manufacturers of 
sheep-shears have long since come to the conclusion that they 
would have to abandon their old processes of manufacture in 
favour of some improved method by which greater economy of 
time and material would be obtained, In making shears, the 
hand labour had caused the article to be costly, and machinery 
had not been sufficiently perfected to do the work. Messrs. 
Ward and Payne set re to meet the difficulty. On 
the expiry of Messrs. Ball and Burgon’s patent for the manu- 
facture of sheep-shears by mechanical appliances, they joined 
other manufacturers in opposing its renewal, and were suc- 
cessful. They then gave their workmen a month’s notice, with 
a view of readjusting wages and system of working. While 
the time was ‘‘running,” Mr. Ward completed his arrange- 
ments for the production of machine-made shears, and 
ultimately laid before his workmen the terms upon which 
they would be expected to work. ‘These terms were refused, 
and Mr. Ward at once entered into an arrangement with a 
practical man, who has undertaken to find him as many 
grinders as he may need during the next six years. The 
result is, that when the notices expire, Messrs. Ward and 
Payne’s old hands will not be required ; and what was one of 
the closed ‘‘ union” workshops in Sheffield will now become, 
so far as this branch is concerned, a non-union establishment. 
Of course the losers will be the workmen, who cannot readily 
adapt themselves to other employment, and who will fail to 
find work elsewhere, except on conditions similar to those 
they refused from Mr. Ward. Why is it that English 
workmen of this class are so absurdly opposed to a slight 
change ? 
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Instructions for Testing Telegraph Lines and the Arrangements 
of Offices. By Louis ScHwenvier. Vol. I., second edition. 
8. 
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Some years ago, finding it necessary to make a special 
study of electrical —/ we were led to search for 
books upon the subject. The result was somewhat dis- 
heartening, At thattime we obtained one book, and oneonly, 
dealing specially with the subject. Since then, however, 
the market has become better supplied, the latest addi- 
tion being the work before us, by Mr. Schwendler. This 
book has grown during the author’s experience in India. 
It was originally written for the use of the staff of the 
Indian Telegraph Department, and first issued in 1869. 
Addenda, in the wy of a number of books or pam- 
phlets were printed from 1869 to 1876, at which time he 
came to England on furlough. Many telegraphists here 
well know the excellent work that Mr. Schwendler had 
done in India, and how conscientiously he had worked 
out the question of line management and testing, and 
were not slow to express a hope that he would make 
public his experiences. The result is the work before us. 
A large portion of some of the chapters is essentially 
mathematical ; and although we might have suggested 
the more extended use of geometrical proofs, the student 
who possesses a fair knowledge of algebra should find no 
difficulty in reading the book. Sections 1 and 2, of 
Chapter I. deal respectively with the Wheatstone Bridge, 
and the differential galvanometer—the theoretical proofs 
being in many instances accompanied by practical 
examples, thus driving home the rule under con- 
sideration. We have seen it stated that Mr. Schwend- 
ler has worked on a false basis in his treatment 
of the Wheatstone bridge. We most emphatically 
deny this statement, also that the maximum sen- 
sibility obtained by using the calculus is misleading. 
His critics evidently have a supreme contempt for the 
statements made in a book, and prefer to rely upon what 
they think the book says. The sensibility of Wheat- 
stone’s bridge 7s greatest when the resistances in the four 
branches are equal ; this is not saying that in every case of 
practice it is advisable to obtain the greatest sensibility, 
as is objected. The having equality generally means cor- 
rect measurement to units only, whilst the use of a ratio 
enables the test to be made accurately to the ‘01, ‘001, 
&c., of a unit. The appendices to this part deal respec- 
tively with Ohm’s Law, Kirchoff’s Corollaries to Ohm’s 
Law, and Battery Testing. Part IL, Section I. deals with 
the management of a line, more particularly as regards 
the regular testing. It shows how systematically and 
exhaustively the work is carried out on Indian lines— 
at least if we conclude, as we are expected to do, that 
this is actually the system,pursued on these lines. The 
next section discusses fault testing. It is almost impos- 
sible to select any one portion of this work above ancther 
for special consideration, as the whole is well done ; this 
last section will, however, be found to be somewhat 
better arranged and exemplified than other portions. A 
second volume is promised, and whilst admitting the first 
to be very good, we can but hope the author will so 
arrange the next as to incorporate the matter in the 
appendices and notes with the text. 


American Journal of Mathematics, Pure and Applied. Pub- 
lished under the auspices of the Johns Hopkins University, 
Baltimore. London: Triibner and Co. 1879. 


WE welcomed the appearance of the first number of this 
publication, and find no diminution of interest as succeed- 
ing numbers reach us. The field of usefulness of such 
a work is not so narrow as some may imagine, and we 
should be glad to see still more attention paid to mathe- 
matics now gt asa branch of research which offers the 
investigator the grandest opportunity for discovery. In 
the last number—the fourth—will be found a thoughtful 
rome by H. T. Eddy, on “The two General Reciprocal 

ethods in Graphical Statics.” The graphical solution 
of statical problems is becoming more and more common, 
and anything tending to throw light upon the method is 
acceptable. The application of mathematics to chemical 
combinations is still under discussion in Sepert contri- 
buted by Dr, Frankland and F. Franklin, Other interest- 





ing papers by Professor Sylvester, Professor E. Lucas, 
and others, are also given in this number. 
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THE COST OF THE ELECTRIC LIGHT. 


For some months the electric light has been on trial in a 
large engineering works in the North. The data connected 
with it have been collected with great care by the manager, 
who has favoured us with the following statement, which 
may be regarded as being perfectly trustworthy; and setting 
forth, as it does, the results of the experience of a skilled 
engineer, it possesses additional value. The department in 
which the electric lights are used is 170ft. long by 45ft. 
broad; down each side are lathes and other machines, the 
centre of the space being devoted to fitting up crossheads, 
pumps, piston rods, &c, The number of gaslights on the 
columns for giving the | paren lighting is twenty-two, two 
burners being to each reflector. Each machine has its usual 
portable gaslight. The men at work in the centre generally 
use candles. On deciding to use the electric light, two 
Gramme machines were purchased, each machine being of 
6000-candle power, also two Serrin lamps. The whole elec- 
tricity-producing gear being as follows, and costing the 
amounts against each item :— 


Two Gramme machines, 6000-candle power each, at £ s. d. 
£100 each... Tee ee OT 





Two Serrin lamps, at £18each 1. 1... . 360 0 
100 metres of cable, at 2s. 9d. per metre.. .. 1315 0 
40 metres of carbons, at 2s. 6d. permetre .. .. .. 5 0 0 

Net cost -. 2415 0 


A two-cylinder engine was fitted up expressly to drive the 
two machines; the diameter of the cylinders 54in. by 10in. 
stroke; mean pressure was, at least, 301b.; and the revolutions 
were to be 200. At this piston-speed it was estimated that 
fully 8 indicated horse-power could be had. On setting theelec- 
tric machines on it was found they could not be got up to the 
speed necessary to produce a full light. It was seen that 
‘eas was not power enough; besides, by the two machines 
being driven off the one engine the light obtained at each 
lamp was very fluctuating, this arising in a measure from 
either lamp carbons sometimes splitting off, and as a conse- 
quence the engine ran faster, rong, * the other machine at 
an increased rate and increasing its brilliancy. On ignition 
taking place again the wane speed fell. Alternations such 
as these, together with a limited brilliancy of light, led to 
the determination to drive one machine with the engine 
solely, and the other off one of the works engines.* This 
was done, and now the lights in each lamp are working 
steadily and satisfactorily. From the experience acquired it 
is concluded that it requires, at least, 1-horse power for every 
1000-candle power ; also, that each machine should be driven 
independently, the whole of the necessary driving gear being 
and costing as follows :— 
Engine for driving one 6000-candle power Gramme £ s. 
machine, cylinders 5}in. by l0in. stroke .. .. .. 40 0 
pa a ee ere en ee eee 
Countershaft, pulleys, and belts.. .. .. .. «1 ee 5 
Labour fitting up wires, lamps,and machines .. .. 210 
50 15 
Fwomeathines .. 0.0 te eos te de ue -. 101 10 
Cost of machines, lamps, cables, and carbons -- 254 15 
Total net cost.. ee -- 356 5 0 
In order to arrive at the comparative cost of the electric v. 
gaslight, the data available are as follows, taking the cost 
of the electric light, per diem of four hours—two in the 
afternoon and two in the morning—this being the actual time 
it is in use :— 
In four hours both lamps burn } metre of carbons, which s. d. 


a 
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mh On. G6, por matrete.:. 6. 6s ce as ce cw os ee EB 

Coals consumed by engines in four hours, at 34 Ib. per 
indicated horse-power, 2cwt. .. .. «2 «2 + « «+ 10 
Oil consumed by engines and shaft in four hours 0 2 
2 5 


Or equal to 7}d. per hour. The actual gaslights dispensed 
with are twenty-two on columns and eight to ten on 
machines—say eight—giving a total of thirty burners. Each 
burner uses, say, in the four hours 13 cubic feet of gas, or 
390ft. in all, which costs 11}d., or nearly 3d. per hour. The 
uantity of gas consumed in the department is ascertained 
on our total daily amount used as per gasmeter, and is 

retty accurate in the rate used per burner during four hours. 
Notwithstanding the use of the electric light, the author of 
the report is compelled to admit that the workmen in the 
centre of the shop, and during some operations of machine 
work, have still to use gas and candles. Nor is it easy to see 
how it can be otherwise in an engine factory, the shadows 
when the electric light is on being so deep. For general 
illuminating purposes, such as squares, parks, &c., it would 
answer well, and no doubt would be cheaper than gas, even 
were enough of the latter used to produce a similar effect. 
In actual practice for a factory its cost is 100 per cent. over 
the at least; because the wear and tear of the electric 
machine must be taken into account, also the necessary atten- 





*Note.—On driving the Gramme machine from shop engine, the 
revolutions of the e e fell 14, 





tion given to the lamps and machines. Its light has a very 
pleasing effect throughout, partaking of the nature of a 
tropical moonlight. The men like it, as it enables them to 
see around their jobs better. Still, with all these advantages, 
it will have to be peed more cheaply to satisfy this age 
or the next, and then gas will still be required for engine 
building, turning and fitting, unless a handy, portable, 
cheaply made workman’s electric lamp is invented; then 
will gas go out, and be relegated to the limbo of things that 
did their duty and died from progression. The Gramme and 
Siemens machines are too dear. There is really not the 
weight of material in them, nor labour on them to warrant 
their present market price. This fact tends greatly to pre- 
vent a more extended use of the electric light, as it increases 
the first cost so much, 








THE KRUPP ELECTRIC LAMP. 


HERR von Krupp, of Essen, has recently patented an inven- 
tion for ‘‘ Improvements in electric light apparatus.” The main 
object of the invention is to regulate automatically the posi- 
tion of the carbons of an electric lamp, “‘in a simpler 
manner than heretofore, without abaudoning the generally 
acknowledged conditions on which the precision of motion of 
the single parts depends.” The invention includes the appli- 
cation of a brake appliance for the automatic regulation of 
the distance between the two carbon points. A fan or fly 
revolves in quicksilver, or other liquid, for the purpose of 
regulating the motion of the carbon holder, this part of the 
apparatus being designed as a substitute for clockwork. A 
magnetic coil with iron casing and iron bottom is employed 
in connection with the motion of the brake appliance. Fig. 1, 
page 167, is a side elevation, and Fig. 2 a front elevation of 
the lamp, in which A is the holder for the upper positive 
carbon, and B the holder for the lower negative carbon. The 
upper holder A is suspended from the dise or pulley C by 
means of a jointed chain or wire, the lower holder B being 
similarly attached to a disc or pulley D, the latter 
disc being just half the size of the former. The chains 
or wires are so passed round the pulleys that when the holder 
A descends a certain distance by its weight the other holder 
B ascends to half the distance. Accordingly the electric are 
formed between the carbon points occupies a fixed position. 
As the weight of the upper holder A must not be too small, 
because its motion would then be easily influenced by dust 
and dirt, it is necessary to have an appliance for retarding 
and regulating its course or travel. For this purpose a fly or 
fan E is applied, which revolves in mercury or other liquid. 
On the spindle of this fly there is a pinion F, which gears 
with a tooth wheel G on the spindle X of the chain pulleys C 
and D. In order that the fly E by the insertion of a fresh 
carbon should not have to revolve backwards, the tooth wheel 
G is fitted with a paw] wheel H. 

The setting and regulating of the proper distance between 
the carbon points is etfected in the following manner :—On 
the same spindle X as the pulleys C and D and tooth wheel G 
there is a disc I, as shown in the separate view, Fig. 3. 
Fig. 4 is a separate view of a brake of a peculiar form acting 
on this disc 1. The brake consists of two parts, K and M, 
which are jointed together at L. The lower part M can turn 
on the spindle X, and has a hole M’, in which is inserted a 
small peg Ny Figs. ] and 2._ The peg N has much play in the 
hole, and the backward motion of the brake is limited thereby. 
O is a brake block on the upper part K of the brake, P is the 
keeper for an electro-magnetic coil Q. This keeper is by a 
brass rod suspended from the other end of the part K. 

When the lamp is in action the keeper P is drawn into the 
coil Q, whereby the brake block O is pressed against the disc 
I, turning the latter in its further movement downwards, that 
is, so far as the set screw R, Fig. 1, will allow. Thus, the 
upper carbon point will be raised, and the lower carbon point 
lowered, and the electric arc then makes its appearance. The 
carbon points now gradually consume away, the current 
becomes weaker, and its effect on the electro-magnet Q is 
lessened. The brake K supported by the spring S—the action 
of which can be suitably regulated in proportion to the strength 
of the current by means of the lever U, and set screw V—and 
by the weight of the carbon holder, moves slowly back. The 
brake disc I is thereby enabled to turn forward, and the 
carbon points can approach eachother. When this movement 
has proceeded as far as the brake disc I moved back before, 
then the lower part of the brake comes to bear against the 
peg N. By the further weakening of the current, the brake 
will now turn in its joint at L, the brake block O releases the 
disc I, and the carbon points move towards each other, 
whereby the current is strengthened and the brake is again 
applied to the disc I, either simply to hold it when the carbon 

ints are in their right position, or to pull it back when the car- 

n points are too close together. When inserting new carbons, 
the brake is fixed by the set screw W, and the work is arrested 
thereby. The electro-magnetic coil Q rests on the bed-plate 
T of the lamp, and is surrounded by an iron casing, whereby 
its power of attraction for the keeper is increased. 

he fixed position of the arc provides for keeping the light 
in the centre of a concave reflector. Where this is not 
required, the lamp may be simplified by leaving out the 
moving parts for the lower carbon holder, making it fixed 
ins of movable. The lamp thus devised has been employed 
by Herr von Krupp in portions of his great factory at Essen, in 
Germany, and the results have been so satisfactory that the 
light is being extended to other parts of the establishment. 








InsTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The fifth general meeting of the present session was held on 
Tuesday evening in the Corporation Galleries, Glasgow, Mr. 
Robert Mansel, president, inthechair. Mr.W.J. Millar, C.E., the 
secretary, read a paper by Mr. Peter Carmichael, on ‘‘ The 
Bursting of an od Steam Boiler by Hydraulic Pressure,” and 
the discussion was postponed. Mr. J. J. Coleman, F.I.C., 
F.C.S., then read a paper ‘‘ On Mechanical Refrigeration, Part I. 
pees for the Liquefaction of Gas,” and a discussion 
followed, in which Mr. John Thomson (of Messrs. R. Laidlaw 
and Sons’), and Mr. John Robertson, engineer, took part. The 
last paper was one by Mr. Archibald B. Allan, C.E., “On the 
Importance of Imperial Standards of Length for the Public 
Use.” The author pointed out that measuring lines and chains 
were apt to get strained and become untrue, and urged that it 
was necessary there should be some means of testing and 
rectifying them. The discussion on this subject was conducted 
by the president, Mr. H. R. Bruce Bell, C.E., Mr. James 
Pood engineer, Mr. George Russell, engineer, Motherwell, 
and others, and it was agreed that the council of the Institution 
should take action in the matter, and endeavour to get such 
standards introduced in Glasgow. The president afterwards 
drew attention to Sugg’s burners, with which the hall had been 
brightly illuminated, and introduced Mr. D. M. Nelson, who 
exe ed the nature and action of the burners. This was all the 
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THE SOCIETY OF ENGINEERS. 
December 2nd, 1878. 
Mr. R. P. Spice, President, in the Chair. 
(Concluded from page 162.) 
~~? shows the heater patented and introduced by the late 
Mr. se sage ys oo the — of being 4 rene bg 
= into prominent notice a successful arrangement of heater, 
which in a thoroughly practical dated the 
unequal expansion and contraction of the heating tubes, is 
undoubtedly due. The steam passes in the direction shown by 
arrows through a number of U-shaped tubes ; they are perfectly 
free to expand and contract individually without straining, and 
are enclosed in the water cylinder containing the water to be 
heated. The cold water is forced into the cylinder at about one- 
third of its height from the bottom, the object of this being to 
— the disturbance of the deposit which settles at the 
ttom as much as possible ; a blow-out cock is provided, which 
should be opened for a short time once or twice a day to blow it 
out, also a hand hole through which pieces of scale which fall 
from the tubes, and which will not pass through the blow-out 
cock, may be removed as often as necessary. There is, however, 
no provision for thoroughly cleaning and examining the tubes, 
excepting by breaking the large bolted joint at the bottom, and 
we the outer casing; very often also heaters have to be 
fixed in buildings which have not sufficient head-room to allow of 
this being done. 

The heater shown in Fig. 3 has straight heating tubes fixed 
in a tube plate at the bottom and closed at the upper ends; 
pr Fe upright in the water cylinder and have internal tubes 
of half their sectional area fixed in a second tube plate below 
the other, from which they extend to the upper ends of the 
heating tubes. The exhaust steam from the engine passes up 
these smaller tubes and down the annular space between them, to 
the steam outlet. It will be seen that these heating tubes are 
also perfectly at liberty to expand and contract, individually, 
without injury. In comparing this heater with Berriman’s, it is 
evident that the use of straight tubes makes a most material 
difference in the cost of manufacture, but that this is counter- 
balanced by the extra tube plate, large inner tubes, and main 
joint required. A somewhat similar arrangement has been used 

y Mr. Perkins asa surface condenser, in connection with his 
well-known unusually high-pressure engines. The multitubular 
boilers he uses with them must work with pure water, and the 
salt and other impurities in the water, which might leak past any 
crdinarily constructed surface condenser, would seriously injure 
them. Paxman’s pease feed-water heater is illustrated in Fig. 4. 
This is not a multitubular heater, as the heating surface con- 
sists of shallow hollow drums, connected together by small central 
necks, through which the steam es downwards from one to 
another ; in the centre of each there is a baffle plate, round the 
outside edges of which the steam is compelled to pass. These 
drums are p on each other inside the water cylinder ; the 
cold water enters at the bottom, and in rising is obliged to travel 
close to the sides of the surfaces of the drums, by plates in the 
form of fiat rings which guide the water into each space between 
the drums. By removing the top cover, and the one bolt which 
binds all together, these drums and guide plates can be lifted out 
for cleaning purposes. In this arrangement the upward current 
of the water does not allow the loose deposit to fall to the bottom ; 
and the batfie plates in the drums, which by the way are perfect] 
weedless, must cause a serious back pressure on the engine. With 
a view to avoid the serious cost of forming the U-shaped tubes in 
Berriman’s heater, Fig. 2, straight tubes have been used, termi- 
nating at their upper end in a steam chest common to all of them, 
the heater being similar in all other respects, the exhaust steam 

ing upwards through one-half of the tubes, and downwards 
ee e remaining It is an open question, however, if 
the extra work in this steam chest is not as costly as the U-shaped 
tubes, and it does not + *y to be so satisfactory. 

The heater shown in Fig. 4 has been improved by Shep 's 
patent, in which a valve is provided to allow some of the exhaust 
steam to pass away without going through the tubes. All these 
heaters cause a certain amount of back pressure on the engine, 
which though slight in some of them is excessive in others. It 
will be seen that in all the multitubular ones the steam is 
delivered into a open space, in which it eddies about, baffles 
itself, and has to find its way through a number of small tubes 
at right angles to its former direction. There is the friction in 

ing through these small tubes, and it is delivered into a 
second large chamber with the same result. This steam is invari- 
ably very wet, carries along with it a considerable amount of 

, and in consequence its resistance is two or three times 
that of dry steam. The back pressure caused by some multi- 
tubular heaters, even when the area through the tubes is greater 
than that of the exhaust pipe, is often 2]b. or 3lb.; but taking 
the average at 1lb., which is certainly below the actual amount, 
a boiler working at a blowing-off pressure of 45 1b. would give 
a& mean pare on the piston of 25Ib. about, of which the 
1lb. would be 4 per cent. of the effective power of the engine, 
— which has to be deducted from the beneficial results of the 

eater. 

There is no proper arrangement in any of them for allowing 
the lime, &c., t» be deposited. If the cold water enters at the 
bottom it disturbs the deposit ; to deliver it one third up, as in 
Fig. 2, — partially prevents this disturbance, and the heating 
surface en collectively is not so efficient, for this reason ; the 
actual number of units of heat transmitted through thin plates 
or tubes varies with the difference in temperature on its oppo- 
site sites. If the cold water enters at the bottom, there will be 
the greatest possible difference in these temperatures there, and 
each square foot of surface will do a proportionately ter 
amount of work. If delivered at a higher level the cold water 
immediately mixes with water already partially heated, and the 
result is less difference in the temperature ; and no part of the 
heating surface is so effectual as the bottoms of the tubes are in 
the former case, where probably nine-tenths of the total quan- 
tity of heat is transmitted by about one-fourth of the length of 
the tubes, and the final few d required are im bya 
larger proportionate amount of the heating surface; and the 
water must be heated to a higher temperature than if the work 
done by different portions of the tubes is more uniformly dis- 
tributed by delivering the water at a higher level. Again, in the 
srrangements described no really effectual means are provided for 
cleaning out and examining the condition of the tubes and inside 
.f the water cylinder, without breaking one or more large joints, 
+Jme of the connections, or taking the heater entirely to pieces. 

The author of this paper has for many years had unusually 
good opportunities of ioater the practical working of a!] the 
different kinds of feed-water heaters, and believing it ible to 
introduce improvements in them, patented and brought out the 
one shown in Figs. 5, 6,7, 8, and 9; the satisfactory results 
attained by them, in numerous instances have proved them to 
be effic'ent heaters ; the improvements, he believes, will be found 
to bes lf-evident. Fig. 5 is a vertical section ; Fig. 6, a plan of 
the b ttom of the tube plate; Fig. 7, an elevation partly in 
section ; Fig. 8 is the same view drawn to asi er scale, so as 
to show the relative proportions ; Fig. 9 is a section of the upper 
part of one of the heating tubes, showing the circulating 

‘ tube inside. 

The steam from the engine enters at the steam inlet, as shown 
by the arrow, and from this inlet to the outlet for it, there 
is a straight passage of a similar sectional area throughout ; 
this —- is open tothe bottom of a tube-plate, into which 
the ing tubes are screwed; these tubes are open to the 
steam at the bottom, and closed at the upper ends; each of 
them contains a very small ci ing tube, open at both ends, 
and leading from the tops of the heating tubes to the exhaust 
steam passage, where they are turned in the direction in which 








the steam is passing, and have these outlets a little bell- 
mouthed ; they are firmly fixed in their places by being bowed so 
as to fit tightly in the heating tubes a short distance from their 
upper ends, as shown in Fig. 9, and are held up by clips and 
bolts at the bottom; where they pass out of the tube holes, or 
are held by these clips, grooves are cast in the bottom of the tube- 
plate te keep them in their proper position. The exhaust steam 
rushing past the mouths of the small tubes, causes a strong induced 
current out of them, and thus out of the tops of the heating 
tubes, so that the air which is in the tubes, when commencing to 
work, or any incondensable which might otherwise collect in 
them, is rapidly removed. To assist the circulating tubes, small 
age are cast on the bottom of the tube plate at each tube 
ole, facing the current of the exhaust steam, so as to catch up 
and divert some of it into the heating tubes. The heating tubes 
are thus kept full of exhaust steam, and stand upright into the 
cylinder containing the water to be heated, and which surrounds 
their outer surfaces; the cold water is forced in as near the 
bottom as possible, rises gradually as it becomes lighter by being 
heated, and passes out at the top to the boilers. ‘The lower part 
of the water cylinder is divided by a vertical division plate ; the 
cold water enters on one side, disturbs the water there, so that no 
deposit can take place on that side ; but on the other there is no dis- 
turbance, and the lime, &c., settles quietly till blown out through one 
or two cocks, according to the size of the heater, provided for that 
purpose. There is a large man-hole in the top of the water 
ee through which the surfaces of the tubes can be 
thoroughly cleaned, and mud holes round the bottom for the 
removal of the scale, &c., which will not pass through the blow- 
out cocks. The hot-water outlet is placed a few inches from the 
top so as to leave an air chamber above it, which will prevent 
any shock from the action of the feed pipes. It is claimed for 
this heater that it is in no way inferior to others, and that the 
following advantages are secured :—The straight passage for the 
exhaust steam, without any enlarged openings, ensures perfect 
om from back pressure, being in reality simply a continuance 
of the exhaust pipe. The Pacer, be anc ce Le zive un- 
equalled facilities = cleaning out and examining; and a little 
rough treatment which would loosen tubes which were simply 
expanded into the tube holes, would not prejudicially affect 
these, as they are screwed in, the lower ends of the tubes being 
- aged thickened so that their strength is not reduced by cutting 
the thread, and where it is most required. The division plate 
makes it impossible for the deposit to be disturbed by the cold 
water which enters at the bottom, and thus secures the best 
results from the heating surfaces ; it is in itself a strengthening 
rib for the tube plate. The heater taken as a whole is more simple 
in construction, and in consequence is cheaper to manufacture. 
In one respect it differs from all, and this may require a little 
explanation ; it is that the steam is more at rest in the heating 
tubes ; at first sight this might give the impression that the heat- 
ing surface will not be so effectual, but when the condition of the 
exhaust steam is considered, it will be seen that there cannot be 
any difference. Exhaust steam is seldom or never superheated, 
commonly it is very wet, and in consequence its temperature is 
invariably that of saturated steam corresponding with its 
pressure. If at atmospheric pressure, it is 212 deg.: it cannot be 
more or it would be superheated ; it cannot be less or a portion 
of it would condense and form water. In heating by means of 
any liquid or permanent gas, the highest result is obtained b 
keeping it constantly in motion so as to continually bring fres 
portions into contact with the transmitting surfaces, and also by 
imparting the final degrees of heat to the fluid being heated, by 
means of the entering , wor fluid, which is then at its maximum 
temperature ; but in heating by means of exhaust steam which is 
at one invariable temperature, all that is necessary is to bring it 
into contact with the transmitting surfaces, which abstract the 
latent heat from those particles which are in immediate contact 
with them, condense them, and they run away as water. So long 
as any steam whatever is left, it, and the condensed water 
immediately in contact with it, is at 212deg. if at atmospheric 
— is fact has been often overlooked ; for instance, the 
eater shown in Fig. 4, has baffle plates to compel the steam to 
travel over the inside susfaces of the heating drums, but they will 
not enable those surfaces to transmit one unit of heat more than 
they would without them, excepting by causing back pressure, 
and thus increasing the temperature of the exhaust steam. Sup- 
posing that the whole of this additional temperature was im 
to the feed water, it would require a back pressure of over 3 Ib. to 
save 1 per cent. of the fuel, whilst the 3lb. back pressure would 
lose 12 per cent. 

Comparing feed-water heaters with economisers, the former, 
with non-condensing engines, can be constru to give a con- 
stant feed at an average temperature of 210deg. for years, are 
cheaper in first cost, and require scarcely any attention ; the 
latter may give a higher temperature at first, but generally it 
rapidly falls to a lower one, as the pipes become coated with scale, 
which being inside them and havinga high temperature outside 
them is very difficult toremove ; the scraping gear requires power 
to drive it and constant care, none of the lime, &c., is deposited 
excepting that which adheres to the pipes, and the draught of the 
boiler is seriously interfered with. Where a feed-water heater is 
at work, one or more systems of hot water circulating pipes may 
be led from it for the pi of heating rooms or bull ings with- 
out interfering with its efficient working. Water at an average 
temperature of 210 deg. may also be drawn from it for manu- 
facturing purposes, or where large quantities are required a second 
heater may be used exclusively for this purpose ; similar appara- 
tus may be uséd for heating any kinds of liquids, air, or other 
gases. It may also be used as a interheater for superheating the 
steam in compound engines, as it passes from the high pressure 
to the low pressure cylinder by means of fresh steam from the 
boiler, which is allowed to fill the heating tubes, and as it con- 
denses falls by gravity back into the boiler; for this use it can be 
constructed with more heating surface than in any steam jacket, 
answers the same pur, , and as it is a separate thing is cheaper 
to construct. A similar arrangement would form an efficient 
surface condenser, but has not yet been tried practically ; circu- 
lating water would be substituted for the feed-water and the air 
pump connected to the steam outlet ; for this purpose it would be 
advisable to considerably modify its construction, placing the 
tubes closer together, smaller in diameter, and if more con- 
venient in an almost horizontal position, altering the shape of the 
exhaust passage, and arranging guide plates to cause the circu- 
lating water to cross the tubes at right angles two or three times. 
The same principle is applicable also for heating purposes in 
rooms, —_ tanks for liquids, &c. The exhaust steam is carried 
into the lower part of the room or tank and passes along one side 
or as may be desired ; the heating pipes branch out from it inany 
convenient direction from one or more sides, they are closed at 
their outer ends and have each a small circulating pipe with its 
mouth bent in the same direction as that in which the exhaust 
steam is travelling. It will be seen that this system possesses 
considerable advantages over the usual method of carrying the 
exhaust steam backwards and forwards through sometimes 
hundreds of yards of pipes, that as there are no elbows or bends 
it is more economical in first cost, there is less risk of leakage, 
and back pressure on the engine is avoided. 








Sovran Kxnstneton Musgeum.—Visitors during the week ending 
March ist, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,923; mercantile marine, building 

i other collections, 2217. On Wednesday, Thurs- 
dey and Friday, admission 6d., from 10a,m. to 4 p.m., Museum, 
1875; et, meee = i es an apther —. 
tions, 49, . Average of corresponding week in 
a4 Pe 14,294, Total from the opening of the Museum, 

900,002, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


*,* It has come to our notice that some applicants to the Patent. 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THe 
ENGINEER at which the Specification require is referred to, 
instead of giving the number of the Specification, The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of oni to those pages and finding the numbers of the Specifi- 
cation, 

Grants and Dates of Provisional Protection for Six Months. 

530. Paper-curtina Macuines, J. H. Johnson, Lincoln's-inn-fields, Lon- 
don.—A communication from W. F, Heim, Offenbach-on-Maine, Ger- 
wiany. 

531. Marine Apparatus, P. Tizard, Bank-street, Brixham, Devon. 

582. Ratsinc Venetian Burnps, R. Holden, Hyde. 

633. Turninc Over Leaves of Music, G. H. Nash, Birmingham, 

534. Treatment of Heatps, G. Hadfield, Manchester. 

535, Tramways, J. Kerr, Glasgow. 

536. Buryers, Frank Wirth, Frankfort-on-the-Maine.—A communication 
from C. Ruprecht, Godttinge, Germany. 

537. Treatment of Virreous Scrraces, H. J. Haddan, Strand, London, 
—A communication from W. Gibson, Washington. : 

538. Sewine Sueets of Parer, D. McC. Smyth, East Northwood, U.S. 

540. Gas Enaives, W. Donald, jun., Paisley. 

541. Lupricators, J. Dewrance and G. H. Wall, Great Dover-street, 
Borough. 

542. Compino Macurnes, E. de Pass, Fleet-street, London.—A communi- 
cation from J. Imbs, Boulevard Saint Martin, Paris. 

544. Borer Furnaces, W. R. Lake, Southampton-buildings, London.— 
A communication from T. Murphy, Detroit, U.S. 

645. Grates, W. R. Lake, Southampton-buildings, London,—A communi- 
cation from T. Murphy, Detroit, U.S. 

546. Lanrerns, P. Harford, Saint George-street East, London.—11th 
February, 1879. 

548. Dryinc Excreta, C. J. Galloway and J. H. Beckwith, Manchester. 

550. Hanorne and Drivine Mitistones, J. H. Carter, Mark-lane, London. 

552. Supp.yine Foe. to Furnaces, W. R. Lake, Soutl pt buildi 
London.—A communication from D, M. Thomas, Detroit, U.S 

554. Scarr Rixes, W. Wright, Birmingham. 

560. MixinG Tea, L. Malone, Dublin. 

564. Propucine Desions on Grass, A. A. Hely and W. W. Snook, Upper 
Lansdowne-road North, South Lambeth, Surrey.—12th February, 1879. 
4628. Motive Power, B. J. B Mills, Southampton-buildings, London.— 
A communication from J. Gfeller, Usine du Mauremont, Switzerland. 

—lith November, 1878. 

212. Furnaces, J. Young, Bunker-hill Fence Houses, Durham.—18th 
January, 1879. 

326. Prorectring Roap or Rattway Levet Crossinas, H. Seddon, 
Mathew-street, Heaton, Newcastle-on-Tyne, and G. Collier, Newgate- 
street, Newcastle-on-Tyne. 

334. Looms, J. Blamires, Huddersfield.—27th Janvary, 1879. 

455. MEASURING, &c , MacuiNeEs, R. Ripley, ee. 

461. Crrrate of Macnesia, &c., G. Wheeler, Hoxton, London,—5th 
February, 1879. 

486. Bicycies, &c., F. Cafferata, Everton-road, Live 1. 

488. Carpinc Wootten Yarns, R. Smith and J. H. Smith, Parkvale and 
Hayford Mills, Stirling.—7th February, 1879. 

527. Srrikino, &c., Mecnanism for Ciocks, A. M. Clark, Vhancery-lane, 
London.—A communication from W. Lindon, Brooklyn, U.S —10th 
February, 1879. 

539. Lamps, C. F. A. Hinrichs, Brooklyn, U.S. 

547. ComBinc Frprous Susstances, A. M. Clark, Chancery-lane, London. 
—A communication from Heilmann-Ducommun and Steinlen, Paris.— 
1) th February, 1879. 

549. Zinc Pioments, E. W. Parnell, Liverpool. 

551. Rotter Mutts for Gray, &c., J. W. Throop, Aldersgate-strect, 
London.—A communication from W. D. Gray, Milwaukee, U.S. 

553. UmBrevias and Parasois, W. Corder, Birmingham.—Partly a com- 
munication from A. Sutton, Paris. 

55. Water Tuse Borvers, G. F. Udelhoven, Kalk, Germany. 

557. Ge.atine and Size, F. H. F. Engel, Hamburg, Germany.—A com- 
munication from O. Hassel, Heidelberg, Germany, 

559. VENTILATING AppARATus, W. C. Woodhead, Leeds. 

563. Setr-actinc Ventitator, &c., J. Gilmore and W. R. Clark, Lower 
Norwood. —1l2th February, 1879. 

565. DyNamo-ELEcTRIC Macuiyes, J. Formby, Formby. 

567. Connectine CARRIAGE Steps to their Suanks, E. T. Phipson, Balsall 
Heath, and G. F. Abel, Birmingham. 

569. Looms, H. Lee, Manchester. 

571. Ratstnc SunKEN Suips, &c., J. C. Mewburn, Fleet-street, London.— 
A communication from C. Brava, H. Eidner, and M. Kolischer, Vienna, 
Austria. 

573. Urinistinc Matcu- poxes, W. R. Lake, South pton-buildi 

ndon —A communication from C. Lasne, Paris. 

. Damprno and Conprrioninc Woven Fasrics. &c., W. Mather, Sal- 
‘ord. 

577. Couptinos for Rattway Trucks or Wacons, J. F. Smith, Leicester. 
—13th February, 1879. 

581. Grass Tank Fornaces, J. H. Lyon, Peasley Glass Works, St. Helens. 

583. Reetinc and WinpING Cocoons, &c., R. F. Mackenzie, Budge-row, 
London.—A communication from F. Dina, Bergamo, Italy. 

585. Meratiic Bepstreaps, &c., E. Whitfield and J. H. Smith, Birming- 
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ham. 

587. Axes, C. D. Abel, Southampton-buildings, Chancery-lane, London. 
—A communication from O. 8. Flintoff, Durban, Natal. 

591. Iron and Sree., J. M. Harmet, Rue de la Charité, Lyons, France. 

593. Continuous Brakegs, T. G. Clayton, Derby. 

595. GENERATING CompounD InpUceD Currents, R. H. Courtenay, New 
North-road, Islington, London. 

601. Kxirrino Macuine, F. H. F. Engel, Hamburg, Germany.—A com- 
munication from Biernatzki and Co., Hamburg, Germany. — ith 
February, 1879. 

603. TRaVELLING and other Trunks, &c., 8. Lloyd, jun., Wolverhampton. 

605. RaiLkoap Spikes, J. T. King, Liverpool—A communication from R. 
Boeklen, New York, U.S. 

607. Lisinc Guns, &c., W. Palliser, Earl’s Court-squere, Kensington, 

di 


London, 
609. Pumps, J. Broadfoot, Glasgow. 
611. Reetina, &c., YARN or Tareap, E. K. Dutton, St. Ann’s-church- 
, Manchester.—A ication from W. G. H. Peltzer, Rheydt, 





Germany. 

613. Permanent Way, C. Pieper, Southampton-buildings, London.—A 
communication from G. Schwartzkopff, Kassel, Prussia. 

615. Lapies’ Dress-HoLpeRs, &c., W. B. Robathan and 8. Cranmore, 


617. Knitrinc Macnives, F. H. F. Engel, Hamburg, Germany.—A com- 
munication from Biernatzki and Co., —— Germany. 

619. Looms, G. Brook, jun., and J. Sykes, Huddersfield. 

621. Bicycxes, &c., J. Puntis and ‘I’. Puntis, Upton Park, London. 

623. Propuctnc ORANGE and Scarvet Dyes, I. Levinstein, Manchester.— 
15th February, 1879. 

625. Comprise Woot, &c., W. Terry and J. Scott, Dudley-hill, near Brad- 
ford. 


0 

627. Corrine, &c., Frrewoop for Bunpiine, E. 8. Norcombe, Camden- 
street, London 

629. Gas Burners, H. E. N. Mason and J. Price, Birmingham, 

631. ScaLes, D. Vincent and D. Johnen, Paris. 

633. Vacoum Brakes, J. A. F. Aspinall, Inchicore. 

635. Currine Mortices, J. Phillips, White Hart-street, Kennington, 
London. 

637. Lamp Borners, W. P. Cherry and C, E. Cherry, Porter-street, 
Kingston-upon-Hull. 

639. Movine and ConTrRoLLina Raitway SicNaus, E. Burstow, Horsham. 
—l7th February, 1879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

707. Feepinc Steam Boriers, H. J. Haddan, Strand, Westminster.—A 
communication from C. G. C. Simpson, Montreal, Canada, — 21st 
February, 1879. 

734. Packinos for Piston-rops, J. W. Preston, Boston, U.S.—A communi- 
cation from T. Tripp, Boston, U.8.—24th February, 1879. 

763, SUPERHEATING STEAM, W. Mo -Brown, Southampton-buildings, 
London.—A communication from L. M. T. Riot and Baron R. Seillitre, 
Paris.—25th February, 1879. 








Patents on which the Stamp Duty of £50 has been Paid. 

856. SEcuRING Woopen Larus to Mera Banos, C, C. Sherry, Fenchurch- 
street, London.—29th February, 1876. 

797. Rerisina Crupe Ozoxerit, C. M. Pielsticker, Sydney-terrace, 
Kilburn.—25th February, 1876. 

804. ConpzNsING STEAM, Hi. G. Hautermenn, Brussels.—26th February, 
1876, 


876, 
826. Drrvixo Bexts, T. Aitken, Irwel] Vale Mills, Tottington Higher End, 
28th February, 1876. 
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30. Kiiys, T. Whitwell, Thornaby Ironworks, Stockton-on-Tees. —28th 


ebruary, 1876. 
een. Hea? Rapiators, A. M. Clark, Chancery-lane, London.—lst Mareh, 
4 ie, &c., Knire, A. M. Clark, Chancery-lane, London.—l6th 

1876. 
con bomen Apparatus, J. Davies, Grinshill-street, Toxteth Park, 
rpool.—lst March 1876. 
ates sod Suone, A. H. Goodyear, Paris.—lst March, 1876. 
920. Unite Uppers to the Soes ‘of Boots and Snoes, &c., W. R. Lake, 
Southampton-buildings, London,—8rd March, 1876. 
936. Woopen Key for Fastentne Rais in Rarway Cuarrs, J. Sample 
and J. Grantham, Blyth, and M. Waddle, Newsham, near Blyth.—4th 
1876. 
as pe baw Woven or Fecrep Fasrics, L. Smethurst, 8. Shaw, and T. 
Shaw, Holywell-green, near Halifax.—29th February, 1876. 
1048. TREATING IRUN, J. Barnett, Harmood-street, Chalk Farm-road, 
London.—10th Murch, 1876. 





sgl. Macuine Gons, W. R. Lake, Southampt buildings, London,—1st 
rch, 1876. en EEE 
an TaMP Buaners, W. Morgan-Brown, Sout Pp 8, London. 





—2nd March, 1876. 

897. parry and ConpEnsep Foop, C. Morfit, Southampton-buildings, 
London.—2nd March, 1876. 2 

940. Gas Burners, G. Bray, Leeds,—4th March, 1876. 





Patents on which the Stamp Duty of £100 has been Paid: 

602. TreaTING and Arptyino Ditvre Cuiorine, W. Weldon, the Cedars, 
Putney.—26th February, 1872. 

611. ToBuLAR Fire-par, &c., R. J. Ellis, Liverpool.—26th February, 1872. 

617. TREATING Hyprocarpons, J, Young, Kelly.—28th February, 1872. 

618. OsTarsina Hyprocarsons from Sua e, &., J. Young, Kelly.--28th 
February, 1872. 

4307. Cases for Receivino Burrer, &c., H. J. Allcard, Rood-lane, London. 
14th December, 1874. 

619, BaLance Cover for Hor Water Jvuas, &c., C. Toft, Gravelly-hill, 
Warwick.—28th February, 1872. 

847. Routine Iron, &c., J. J. Bleckly, Warrington.- - 20th March, 1872. 

648. Lamps, G. G. Tandy, Penge, and J. A. Dryden, Battersea, —1st 
March, 1872. 

891. Sarery Vatves, T. Giles, Greenhill-street, Grenheys, Manchester.— 
23rd March, 1872. 





Notices of Intention to Proceed with Patents. 

217. Raitway Brake Apparatus, E, D, Barker, Bedford-row, London.— 
18th January, 1879. 

228. Surrtyinc Winp to Oroans, &c., J. B. Bindloss, W. T. Cheetham, 
and W. , Eccles, Lancashire.—20th January, 1879. 

270. Sprinos for Ciosine Doors, G. G. Bussey, Rye-lane, Peckham, 
Surrey.—22nd January, 1879. 

290. Locxine Doors, N. Thompson, Southampton-buildings, London.— 
23rd January, 1879. 

304. Preventine CoLurery Exp.osions, W. Young, Belfast.—24th Janu- 
ary, 1879. 

308, Skates, F. E. Dowler, Maddox-street, London. 

$20. ALe and Berr Frxines, H. C. Holland, Dod-street, Limehouse.— 
25th January, 1879. 

$29. Removine Incrustation from Borcer Tuses, E. T. Whitelow, Man- 
chester.—A communication from H, Esser.—27th January, 1879. 

839. ALKaLies, W. Weldon, Rede Hall, Burstow, Surrey. 

353. Supe Vatves, J. Hill, Barrow-in-Furness.—28th January, 1879. 

865. PermMayent Way, J. Whittixgham, Nantwich. 

874. A Hyorentc Desk, A. Sonnenschein, Beverley-road, South Penge 
Park, Surrey.—29th January, 1878. 

397. Cottinc Tureaps of Screws, F. W. P. Parker, Oxford.—3lst Janu- 
ary, 1878. 

414.’ Braurmo Miyera Svupstances, R. J. Edwards, Shoreditch.—1«t 
February, 1879 

424. Biasr Furnaces, T. Hollis, Ikeston.—3rd February, 1879. 

443. Compine Woot, L. Holden, Bradford. 

451. Ksirrinc Macuinery, M. Grieve, Chestnut-street, Leicester.—4th 
February, 1879. 

495. CaLoric Enornes, M. P. W. Boulton, Tew Park, Oxford. 

497. Macuine or Battery Guns, J. F. Trotter, Southampton-buildings, 
London, 

498. Workino Brakes, C. D. Abel, Southampton-t gs, London.—A 
communication from G, Westinghouse.—7th February, 1879. 

503. Suprtyino Water to Warer-cLosets, A. Wheeler, Oxford.—8th 
February, 1879. 

558. Lacine Srups, W. R. Lake, Southampton-buildings, London.—A 
communication from M. Bray. 

562. Fastentnos for Boors and Suogs, W. R. Lake, Southampton-build- 
ings, London.—A communication from E. Rees.—12th February, 1879. 
8917. Compressinc Gases, J. H. Johnson, Lincoln’s-inn-fields, London. 

A communication from E. G. Wheeler.—4th October, 1878. 

4089. Finr-extincuisnine Liquip, G. Bernheim, Brussels.—15th October, 
1878. 

4217. Lamp Rervecrors, &c., A. Wilkinson, Paddington-street, London. 
—22nd October, 1878. 

4238. ALrerine the Direction of Motion, &c., of Vessers, A. W. Smith, 
Glasson, West Mea‘ 

4241. Buckues, H. G. Pendleton, Birmingham. 

4244. Locks, Botts, &c., H. Chavasse, Birmingham. 

4248. Secr-actinc Tempves for Looms, J. Radford, Bradford,—23id Octo- 
ber, 1878. 

4261, CenrriruGaL Firour Dressinc Macuines, J. Bedford, Leeds. 

4264. Tramways, R. Bishop, Hackney, Lendon. 

bt Woop-cutrina Macuryes, T. J. Ditchburn, Lewisham.—24th Octo- 

r, 1878. 

4279. Reoisterinc Saves, H. A. Bonneville, Piccadilly, London.—A com- 
munication from A. Rouillard, 

4284. Compinep Pex and Pencit Case, &c., H. A. Dufrené, Finsbury, 
London.—A communication from M. J. Massip. 

4288. Water Taps, E. A. Sn , Windsor. 

4293. Rorary Steam Enornes, J. Appery. Stroud. 

4294. Breecu-Loapine Smaui-arms, H. Walker, Birmingham. 

4295, Uritisine the Heat, &c., of Steam and Gas on Liquinps, F, A. T. de 
Beauregard, Paris.—25th October, 1878. 

4303. RecritingaL Stockinc Frames, A. C. Henderson, Southampton- 
buildings, London.—A communication from M. Auroy, J. A. L. Des- 
longe' ps, G. Beuve, and C. Boucher. 

4307. GraisinG and Maxsiine, 8. J. J, Kelly and L. Chapman, Shore- 
ditch, London.—26th October, 1878. 

4319. Acoustic Apparatus, W. A. McKeown, Belfast. 

4320. apa Paver, J. T. King, Liverpool.—A communication from G. 
Lauder. 

4322. Bricks, H. A. Bonneville, Piccadilly, London.—A communication 
from E. Beaucantin. 

4323. Secorinc WHEELS and Putteys to their Axtes, W. Graham, Monk 
Bretton. 

4325. Hammocks for Lire-preservine in case of Suipwreck, &c., J. F. 

aud, Bordeaux, and G. C. Barbotin, Arés, France. 

4326. AnrmaL Trap, J. Yeo, Edenhall, Pen \ 

4327. ConpeNnserR Bossins, E. Whitwam, Huddersfield. 

4328. Kiins and Rerorrts, T. Castle, Snodland. 

4330. Napkin Runos, &c., L. von Hoven, Finsbury Park-road, and M. 
Neuhaus, Charlotte-street, Portland-place, London.—A communication 
from P. E. Faber. 

4333. Wer Gas Merers, D. Orme, Oldham. 

4334. BLeacHeD YARN, &c., E. A. Brydges, Berlin.—A communication 
from E. Rusch. 

4337. Lamps, C. E. G. Wyrall, Southampton-buildings, London.—28¢th 
October, 1878. 

4347. Execrric Lieut, J. 8. Wilson, West Sunderland. 

4350. Dressinc Fiour, W. Pindar, York. 

4357. Exvastic Packie, &c., A. W. Lake, Gloucester-gardens, Hyde Park, 
London. — A communication from J. C. Horton and J. Brady. 

4359. Sprnnine and DouB.inG Fipres, E. Slater, Burnley. 

4360. Surrtyine Fuet to Furnaces, J. Proctor, Burnley. 

4361. Maton Boxes, &c., J. F. Benet, South Hackney, London. 

4364. Furniture for RoLuer Burinps, &c., G. Davis, Aberystwith.—20th 
October, 1878. 

4370. Iron and Sree, J. Hollway, Jeffrey’s-square, London. 

4371. Iron and Steet, J. Hollway, Jeffrey's-square, London. 

4380. — Manvuracture of Sweermeats, J. W. Hunter, Stockton- 
on-Tees. 

4384. Winpow and Sasn Fasteners, J. E, Walsh, Halifax.—30th October, 


1878. 
4394, Suips, R. B. U. H. J. Duncan. Leicester. 
4396, Drittinc Hoves for Biastinc in Mines and Quarnries, E. Jones, 
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4402. Foop for Inrants and InvaAips, E, J. Spitta, Clapham Common. 

4410. Marine Steam Enoarnes, R. Sindon and W. Russell, Liverpool.— 
Blst October, 1878. 

4415. Carpino Fisres, J. Stubley, Batley. 

4428. Burtpincs to Resist Damp, Fire, &c., G. E. Pritchett, Bishops 
Stortford.—lst November, 1878. 

4433. Booxs, P. M. Justice, 8 pt 
munication from R. Grimshaw. 

4441, Picrure Fasteninos, &c., G. Hookham, Lag cog 

4442, Savino Lire from Drownino, F, J. Money, Brighton. 


+h hoilai 





g8, London.—A com- 





4443. Coatine Sueets of Iron and Copper with Leap, G. W. von Naw- 
rocki, Berlin.—A communication from W. Thorn. 

4444. Feit, W. Roslington, Leeds.—2nd November, 1878. 

a - 2 —— and Printina TextTiLe Fasrics and Yarns, C. Dreyfus, 

anchester, 

4455. O11 MiLxs, E. R. Walker, Leeds.—4th November, 1878. 

4461, Pipes or Tunes, W. R. Lake, Southampton-buildings, London.—A 
communication from W. Radde. 

4470. Potato Diogers, L. A. Aspinwall, Chancery-lane, London. 

4475. Opentne and CLosina Grates, W. Walton, Haughton Dale, Denton. 

4478. Lever Fasrentna for Houipinc Lapies’ Dresses, &c., E. Stanley, 

.—5th November, 1878. 

4480. Rottep Rovau Prate Grass, J. J. Kayll, Sunderland. 

4488. Comas and Brusues, &c., G. Freemantle and G. Ashworth, Man- 
chester.—6th Novenber, 1878. 

4515, Sarety, &c., Vatves, J. F, Flannery, Fenchurch-street, London.— 
7th November, 1878. 

4538. AppLyinc MetaL to Purposes for which Woop is generally em- 
ployed in Jorery, &c., A. M. Clark, Chancery-lane, London.—A com- 
munication from D. de Pénanrun and G. Mason. — 8th November, 1878. 

4587. WoopEN Pavements, H. J. Haddan, Strand, Westminster.—A com- 
munication from E. Whitehead.—12th November, 1878. 

4601. TeLecraPn CaBLEs, B, Hunt, Serle-street, Lincoln’s-inn, London.— 
A ‘communication from M. H. Alberger and 8. W. Pettit.—13th Noven- 

, 18738. 

4667. APPLYING TeNsILE Strain to Cuarns, &c., D. G. Lewis, Netherton. 
—16th November, 1878. 

4895. Diminisuinc Vatves or Jornts for Steam, &c., Pires, J. J. Royle, 
Manchester.—30th November, 1878. 

4940, TaBLe CuTLery, J. N. Mappin, Mansion-house-buildings, London. 

4946. Meran Tupino, A. M, Clark, Chancery-lane, London.—A communi- 
cation from W. M‘Kenzie and F. P. Perkins.—srd December, 1878. 

5065. Carrien for Latues, J. Timmins, Barrow-in-Furness. — 11th 
December, 1878. 

5157. Impartinc Merauiic Lustre to Fitamenrous and TextTILe 
Mareriats, J.C. Mewburn, Fleet-street, London.—A communication 
from A. F. Porrier and D, A. Rosenstieh].—16th Decemser, 1878. 

520%. Speakinc Tubes, P. W. Barlow, Argyle-road, Castle-hill, near 
Ealing.—19tk December, 1878. 

5276. Cocks, VaLves, and Taps, R. G. Warner, Jewin-crescent, London, 
and J. J. Brown, Bunhill-row, London.—24th December, 1878. 

93. Warer-mMeters, T. Melling, Graesendale Park, Aigburth. — 9th 
January, 1879. 

135. Separatine Marrers of Dirrerent Densities, E. Bazin, Paris.—11th 
January, 1879. 

170. Kerries, &c., W. P. Savage, Burnham Sutton. 

182. Locomotive Enorves, R. E. Middleton, Westminster-chambers, 
Victoria-street, Westminster.—15th January, 1879. 

265. WatTer-cLosets, J. Shanks, Barrhead.—22nd January, 1879. 

287. InkHOLDERS, &c., T. Perry, New North-street, Red Lion-square, 
St. Pancras, London, and A. J. Eli, Grafton-place, St. Pancras, London. 

344. Tram and other Nais, J. Yates and E. Jagger, Kilnhurst. 

846. WaieR-meteRs, &c., H. Davey, Hyde Lodge, Clarendon-road, Leéds. 
—28th January, 1879. 

364, Fursirure Porisu Reviver, C. Camoyano, Percy-chambers, Char- 
lotte-street, Fitzroy-square, London.—29th January, 1879. 

436. Permanent Way, H. Vignoles, Delahay-street, Westminster. 

437. Sewace Works, W. H. Denham, Southsea.—3rd February, 1879. 

448. Packines for Pistons, &c., A. M. Clark, Chancery-lane, London.—A 
communication from A. Vivarttas, M. K. Hamilton, jun., G. 8. Greene, 
jun., W. A. Nichols, C. H. Myers, and W. W. Maclay. : 

450. ENVELOPEs and Wrappers, J. Stubbs, New Kent-road, London.—4th 
February, 1879. 

462. Steam Encixes, G. Saxon, Spring Works, Openshaw.—5th February, 





1879. 
510. Sueer and other Suears, E. Wilkinson, Grimesthorpe.—8th February, 
1879 


we 

516. Disa or Pan, G. Mander, Birmingham.—1l0th February, 1879. 

541. Lupricators, J. Dewrance and G. H. Wall, Great Dover-street, 
Borough, London. 

542. Comune Macuines, E. de Pass, Fleet-street, London.—A communi- 
cation from J. Imbs. —11th February, 1879. 

551. Rotter Mitis for Gray, &c., J. W. Throop, Aldersgate-street, 
London. —A communication from W. D. Gray. 

564. Propuctne Desicns and Devices on Guass, &c., A. A. Hely and W. 
Wilmot-Snook, Lansdowne-road North, South Lambeth, London.—12th 
February, 1879. 

569. Looms, H. Lee, Manchesier. 

575. Damprne and ConpiTIontinG WovEN Faprics, &c., W. Mather, Salford. 
—13th February, 1879. 

593. Continuous Brakes, T, G. Clayton, Derby. 

595. GenERaTING CompouND INDUCED Currents, R. H. Courtenay, New 
North-road, Islington, London.—14th February, 1879. 

603. TRAVELLING and other Trunks, &c., 8. Lloyd, jun., Wolverhampton. 
—lith February, 1879. 

707. Feepinc Sream Borters, H. J. Haddan, Strand, Westminster.—A 
communication from C. G. C, Simpson.—2lst February, 1879. 

734. Packineas for Piston-rops, J. W. Preston, Boston, U.8.—A commu- 
nication from T. Tripp, Boston, U.8.—24th February, 1879. 

All ha an interest in opposing any one of such applications 
should leave parti in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
ed Her Majesty’s Commissioners of Patents. 





1579. Carriaces, 4, Ripert.—Dated 18th April, 1878. 6d. 

The fore carriage is pivotted and connected with the pole, and is 
shaped so as to — the springs to be placed thereon as well asa wheel 
plate of large diameter. The steps are arranged so as to allow the 
pole to pass between them and the underneath of the body of the 
platform. 

21776. Construction or Steam Borters AND FURNACES FOR Same, J. 
Horrocks.—Dated 31st May, 1878. 6d. 

Two or more boilers are placed parallel to each other, and at a short 
distance above and at right angles thereto, and connected therewith, is 
placed an upper series of boilers, two or more of such series bein; 
coupled together. The furnace is arranged so that the fire plays directly 
upon the lower half of the under series, and is then conducted by return 
side flues to the space between the two series, where it plays upon the 
upper surface of the lower range, and the lower surface of the upper 
range. The invention further relates to improvements on patent 
No. 1218, dated 22nd March, 1876, and consists of applying revolving 
scrapers to the interior and exterior of the boilers, those on the exterior 
being made to describe in each revolution a segment of a circle. 

2424. Bearines ror Suarts, A. Courne.—Dated 18th June, 1878. 6d. 

The bearing is made hollow to receive two rollers placed across the 
bearing, and upon which the shaft rests. The hollow contains oil suffi- 
cient to cover the rollers to a height above their centres, which in 
—- by their frictional contact with the shaft, supply oil to the 

rr. 
7. ee Crock, C€. Shepherd.—Dated 20th June, 
. de 

In order to prevent electro-magnetic clocks stopping in the event of 
failure of a battery or accidental cutting of a circuit, two or more 
separate and distinct circuits, each having two batteries sending reverse 
currents, are employed in connection with a suitable dul Each 


each circuit. By this arrangement the magnets are kept revolving in 
perfect synchronism with the pendulum. . 


a. ‘ay gag Apparatus, S. Martand C. W. Bradley.—Dated 22rd June, 


A number of tubes are placed side by side as close er as possible, 
in a closed vessel, to which water is admitted at the bottom and flows 
upwards, circula: ng voune the tubes. The tubes are open at the bottom 
where a gas burner is arranged, the heated product up through 
them, and then striking against the under side of a thin chamber, 
connected with the lower vessel, so as to utilise what heat may have 
escaped. 

2508. Srove Grates, T. W. Simmons.—Dated 24th June, 1878. 4d. 

The fire is constructed with four or more recess plates, made 
partly or wholly of cast iron or steel, or other suitable material. 

2026. a AND Harness, &., H. B. Barlow, jun.—Dated 24th 
une, 1878. 5 - 

A similar twist is made at each end of the wire form the heald. 
The heald may be made of a single wire doubled in the middle to form 
the warp eyes and if necessary at one or both ends. Hooks and nuts 
are usually used for tightening the metal rods on which the wire healds 
are th: ied to facilitate the adding to or taking from the number of 
Sasol dhosegh tte tande in the rectal: ende-al the chadicons opie gins 
rough slo’ le e mi ends of the shaft, and t 
or cotters are employed at one or both ends of the rods. : - 
2549. Workine Raitway SwitcHeEs anp Sicnais, E. W. Stoney and G. 

K. Winter.—Dated 25th June, 1878. 18. 6d. 

A horizontal axis passes under the rails at right angles to them and 
close up to the joints of the tongue rails to be operated. axis has a 
cam at the inner side of each of the tongue rails, which have each an 
incline fixed upon it. When desired to lock the tongue rail it the 
stock rail, the axis is caused to partially roteie and g an incline on 
the face of the cam to bear against the corresponding incline on the 
tongue rail. The cam has also a flange, which bears against the side of 
the stock rail, so that when the cam is turned the two rails become 
nipped and securely held between the parts of the cam itself. 

2568. Licut1nc Bo1Ler FURNACE AND OTHER Fires, G. W. von Nawrocki. 
—Dated 26th June, 1878.—(A communication.) 6d. 

The coals are spread out over the grate and ignited by means of oxy- 
apenee gas, an explosive mixture of lighting gas and atmostpheric air. 
The gas is supplied through a vertical pipe terminating in a cone, ~rhich 
_o- into a second pipe, in the sides of which ings are formed 

‘or the admission of air. The burner is attached to the.end of’a pipe and 
consists of a box with an opening at the top, such bex being inverted 
between the fire bars of the grate 
2572. Macuinery ror DriLLinc Rocks, PULVERISING, AND LAMINATING 

Metats, 7. B. and T. R Jordan.—Dated 26th June, 1878. 10d. 

The cylinder of the rock-drill is arranged to take in a small additional 
charge of air at every stroke of the piston, an escape valve being employed 
to regulate the pressure. The portion of the m rod below the piston 
is enlarged to nearly the diameter of the m, so as to have only a 
narrow annular space between the rod and the cylinder. The rod passes 
through a gland in the bottom of the cylinder, and is packed with a cup 
leather, which admits air during the up stroke, but prevents its discharge 
during the return stroke, and the latter is packed so that the air passes 
from the space below to the space above the piston. The end of the 

iston rod of a rammer passes up into a cylinder and compresses air 

erein during the up stroke, and give force to the blow on the anvil by 
the return stroke. Hydraulic and pneumatic pressure may be used alter- 
nately to actuate rock drills. 


2594. Reapinc Macuine, Teacners’ Buack Boarp, anp TaBie Com- 
BINED, A. Sonnenschein.—Dated 28th June, 1878. 6d. 

A number of slides bearing letters are fitted in grooves so as to expose 
one letter only through an opening in the board, so as to produce any 
combination of letters by shifting one or other of the slides. The board 
in which the slides are fitted is mounted in a frame, so as to allow entire 
horizontal and vertical mobility. 


sae. Mivenasnse Lirtinc Apparatus, S. Chatwood.—Dated 28th June, 
7%. Sd. 

The cylinder of the lifting ram is connected by a pipe with the balancin, 
cylinder, and when the ram of one cylinder is raised the other is lowe 
An aut tic lift regulat ists of two single-acting hydraulic 
cylinders, with pistons and rods, on each of which is a weight to cause 
the piston to fall when the water pressure is removed. The water passes 
through a three-way cock, by turning which the water is either admitted 
or withdrawn. A hydraulic engine for kee; up the accumulators of 
elevators acts in the following manner :—The water entering the pump 
comes in with sufficient pressure to drive the engine piston downwards. 
When the piston has travelled a certain distance an opening in the tail 
gp comes opposite an opening in the cylinder, and another open- 

ig comes opposite a corresponding opening in the same. The last 
— is supplied with high-pressure water which passes to the under 
side of piston of the valve, and raises it until the space left is — a 
port in the cylinder, when the high-pressure water rushes in and raises 
the piston, and the water in the valve-box is discharged. 


Soe. Benes Doors or Sares, &c., &. Chatwood.—Dated 28th June, 
10+ 





Two flaps working on a spindle are employed, and are placed at right 
angles with one another, but not in the same plane. One flap is heavier 
than the other, so as to hang down and place the other palm in a hori- 
zontal position, the latter being placed over the front edge of the door 
which closes first. When the right-hand gate is closed the longer = 
is struck up, causing the shorter flap to hang down behind the left-hand 
door. The right-hand gate is then locked by an ordinary bolted lock into 
the left-hand gate; the whole is made fast. A sentinel, guard, or night 
bolt is applied to the locking arrangements of safes or doors, and is 

ed so that when the door is opened or closed, and yet unlocked, 
the bolt cannot be shot ; but when locked, it is shot from any convenient 
part of the premises and itself becomes locked by a spring bolt attach- 
ment, and secures the door from being opened by its own key until the 
bolt is withdrawn. 


2615. a + eee AND CaRDING Macuinery, J. Hall.—Dated 29th June, 


1878. . 

A cleaning roller is placed in the angle between the doffer cylinder and 
the swift, on the lower side thereof. 

2616. Mutts, G. F. and W. Bell.—Dated 29th June, 1878. 6d. 

A horizontal shaft placed at right angles to the tin cylinder has a groove 
or feather formed therein. On this shaft is placed a bevel wheel, gearing 
with a wheel on the shaft of the tin cylinder. When this shaft is 
motion the bevel wheel drives the wheel on the tin cylinder shaft, and at 
the same time the bevel wheel is capable of sliding on its shaft by the 
feather, so as to allow for the backward and forward traverse of the car- 
riage carrying the spindles. 

2627. Biast Furnaces, C. D. Abel.—Dated 1st July, 1878.- (A communi- 
cation.) 6d. 

The inner walls of the furnace constitute two frustrums of cones 
placed base to base, the lower one oo smaller end upon the hearth 
and extending upwards one-third the height of the furnace, the upper 
cone beginning with its largest end at such point and extending upward 
two-thirds of the height of the furnace. The tuyeres are inserted 
— the wall at a height above the base equal to half the diameter of 

e 5 
2640. Macnets ror SepaRATING METALLIC SUBSTANCES FROM MATERIALS 

UseEp IN THE MANUFACTURE OF Pottery, &c., B. Leak and J. Edwards. 
—Dated 2nd July, 1878. 6d. 

The magnets are galvanised or electro-plated so as to render them in- 
corrodible, and are in the form of perforated plates, through which the 
slip, glaze, or other mixture is caused to . Instead of galvanising 
the magnets they may be placed in cases of thin incorrodible metal. 
ts Drain Traps oR VALves, R. Meldrum.—Dated 2nd July, 1878. 


An automatic opening and closing valve is formed of an elastic india- 
rubber tubular or ball-shape valve of the proper elasticity and 
strength necessary, so as to close itself after the weight of soil or drain 
water thereon shall have caused it to open for its discharge. Drain pipes 
are formed slightly tapered where they enter or overlap each other to 
form the joint ; with sufficient space between them to receive a thin 
sleeve of india-rubber, and thus form a fiuid-tight joint. 

2656. Sucar Cane MILLs, R. Bartlett —Dated 3rd July, 1878. 6d. 

Four main bolts are employed, each running parallel with the centre 
line drawn from the horizontal centre of the top roller and the horizontal 
centre line of the megass or lower roller; also two main bolts parallel 
with the line drawn parallel with the horizontal centre line of the top and 
front or cane roller, the said four bolts holding the top roller down to the 
mi roller passing outside the two bolts holding the top roller down 
to the front or cane roller. The mill cheek, standard, or headstock, has 
two caps for holding the top roller, one bearing the strain between the 
top and front rollers, and through which the two main bolts pass and the 
other cap is for bearing the strain between the top and megass rollers, 
and through which the four main bolts pass. The pinions connecting the 
top and cane rollers are on one sice, and those driving the top and 
megass rollers on the other side of the mill. 

265'7. Feep anp DELIVERY APPARATUS FOR PrintING, J. Graddon.— 

Dated 3rd July, 1878. 6d. 

A pile of sheets of paper is placed in a box capable of being raised a 








battery is sufficiently powerful to be alone capable of keeping the cluck 
going. In the circuits are coils, in juxtapositicn to which are arranged 
three or more permanent magnets on a shaft —— gear or connec- 
tion with the train of clockwork. The pend is tion with 








dist: proportionate to the thickness of the hy ~t by vertical rods 
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top sheet, and cause one edge to project and allow a knife edge to slide 

beneath it and lift it from the pile, and convey it to the type for the 

printing operation. 

2680. Apparatus ror Ralstnc anp Pumprne, C. J. Ball.— Dated 4th July, 
1878. 6d. 

A pipe of suitable size is immersed in the liquid to be raised, and a 
current of compressed air or other gas is forced into the pipe at a con- 
venient depth, so as to destroy the equilibrium between the outside 
liquid and that within the pipe, thereby causing an upward current 
which would draw with it any material that might be in the liquid in 
which the apparatus is immersed. A current of water under suitable 
pressure may be used instead of compressed air. 

2686. ArraraTus FoR AUTOMATICALLY VaRyING THE LoAD AND PReEs- 
SURE oF Gas Governors, W. Cowan.—Dated 5th July, 1878. 1s. 

This corsists of mechauism actuated by a clock or other timepiece, by 
means of which mechanism liquid constituting the load is admitted to 
or withdrawn from the governor, so as to automatically increase or 
diminish the pressure of gas passing through the governor. 

2687. Covertnes ror Ricks anp Stacks, W. Brenton.—Dated 5th July 
1878. 6¢. 

The upper portion of the cover which rests on the top of the rick or 
stack is formed of a series of pieces of corrugated galvanised iron, the 
corrugations being in the direction of the several pieces, which latter are 
curved for the purpose of enabling the water to run off. To the lower 
edges of the curved pieces are attached a corresponding number of 
straight pieces which form the lower portion of the cover. Flat bars are 
rive’ to the curved ,pieces, the same having formed therein slots 
for the passage of loops, which are rivetted to the flat bars under the 
straight pieces. 

2604. Cieantne Carpets, &c., J. Fisken.—Dated 5th July, 1878. 6d. 

This consists in the employment of one or more revolving brushes 
mounted in ings for cleaning carpets and other fabrics by the wet 
process. 

2'704. Treativc Smoke, Gases anp Varovrs, J. Smethurst.--Dated 6th 

July, 1878. 8d. 

i ists in arrang ts for heating the products of combustion 
from fires and furnaces and noxious gaseous discharges from chemical 
sewage manure, and éther works and manufactories, by collecting or 
forcing the same into or driving by fans, pumps, rotary drums, or other 
suitable means through or under water, or water and lime, or water and 
manganese, or other suitable liquid or other material, and causing such 

ases to be divided into very numerous jets, so as to ascend in fine 

bbles or atoms through the water or mixture of water and other 
material employed to the surface thereof, this operation being repeated 
more than once if required, so that the gases are di by the 
chimney or other outlet into the atmosphere in a purified condition. 
2705. Srretcuers, 4. Maclure, jun.—Dated 6th July, 1878.—{Not pro- 
ceeded with:) 4d. 

The leg when not in use is held up parallel with the pole of the 
stretcher by means of a leather loop passing over a stud fixed on the leg, 
and when required for use the loop is loosened and the leg drops on a 
hinge to the position required at right angles to the pole, and is made 
rigid by means of a tube sliding over the joint and held there by a 
shoulder. 

2711. Sream Pomernc Encrves, &c., BE. W. West and J. and T. Sturgeon. 
—Dated 6th July, 1878. 6d. 

A slide valve is worked by a —— or plunger acted on by the steam, 
but in order to regulate the admission of the steam to and from the 
cylinder of the valve-moving plunger, the separate valves hitherto used 
are dispen: with and the valve spindles which pass through into the 
valve chest alone serve as the valves. 

2715. Castors, J. F. W. Erhardt.—Dated 6th July, 1878.—(A communica- 
tion.)—(Not proceeded with.) 4d. 

The vertical pivot of the castor is mounted upon a circular plate which 
is screwed to the article of furniture, the plate being provided on its 
under side with a circular groove in which the horns carrying the roller 
revolve around the pivot. 

2718. Bark Mit, £. V. Brown.—Dated 6th July, 1878. 6d. 

This consists of a pair of crushing or breaking rolls and a grinding mill 
so arranged with respect to each other that the bark or other material 
will as it leaves the rolls fall between the grinding surfaces of the mill, 
which will reduce it to the state required by the tanner. 


2720. APPARATUS FOR OPERATING OR ADJUSTING AND SEcURING RaiLway 
SwircHes, CRossInGs, AND SicNaxs, &c., W. R. Lake.—Dated 6th July, 
1878.—(4 communication.) 8d. F 

This consists in the application and use in interlocking apparatus for 

ailway point and signa! levers of a notched plate or piece capable of eud- 
wise and lateral or vertical movements in combination with the lever, 
with or without a projection thereon independently of the spring catch, 
for the purpose of holding the lever and securing the desired relative 
working of all parts in connection with a series or system of levers. 

2723. Lawn Mowrne Macuives, W. R. Lake.—Dated 8th July, 1878.—(A 
communication.) 6d. 

The machine has a handle made of gas pipe and bent into shape; the 
left-hand leg being straight, is bent at right angles and prolonged a few 
inches to form the handle proper; then it is bent in and prolonged 

el to about three-fourths of the length of the right-hand lever, when 
it is bent outward to a short distance, then turned again at a point equal 
to the length of the cutter shaft bearings, and then prolonged parallel to 
and to the same length as the right-hand limb. e two ends of this 
bent handle are cut by screw threads that take a socket formed upon each 
of two peculiarly shaped carrying plates. A flat cutter plate of steel is 
secured at either end to the bottom edges of the carrying plates. The 
rotating spiral cutters are held by cross plates attached to either end of 
the cutter shaft. 

2724. Sarery APPARATUS FoR Mrye Caces, Hosts, &c., J. McK. Main. 
—Dated 8th July, 1878. 6d. 

This relates to the prevention of the descent of the cage or hoist in the 
event of the winding or hoisting rope breaking, and the apparatus com- 
prises toothed or cross-grooved metal blocks carried by the cage or hoist, 
and arranged so as, on the rope breaking, to grip the wooden guides as 
usually fixed at the sides of the pit or other place, and between which the 
cage or hoist ds and d ds. There are a of the gripping 
blocks for each fixed guide, and each block is wedge-shaped in side view, 
the bottom being the broader end. The outer inclined sides of the blocks 
are fitted to work in strong inclined guide cheeks fixed to the framing of 
the cage or hoist, and are kept in contact with such cheeks, so that each 
block is quite clear of the fixed wooden guide when at the lower part of 
its guide cheek. The four gripping blocks are suspended by chains from 
pulleys or levers on two horizontal rocking shafts carried in the u 

rt of the framing of the cage or hoist, and these rocking shafts have 
evers fixed at their middles, to which levers there are jointed the lower 
ends of rods fixed at their upper ends to a crosshead, to which last the 
winding or hoisting rope is attached. 

2729. Jorsinc Deivinc Betts ror MAcHINERY, H. Simon.—Dated 8th 
July, 1878 —{4 communication.) 64d. 

This consists in securing the turned up ends of dri belts for 
machinery by means of nipping metal plates having serrated faces which 
are pressed against the outer faces of the leather by means of screws or 
by studs and nuts. 

2733. Treatinc Impure Water anv Sewace, W. L. Wise.—Dated Sth 
July, 1878.—{A communication.) 6d. 

This consists in treating impure water or sewage by mixing with 
phosphoric acid and subsequent addition of a solution of positions 
of Pe oa of iron, of peroxide of iron, of alumina, and of magnesia, 
and finally lime water. Also in treating the liquid—after removal of 
solid matters by filtration—with a stream of passing cold or heated air. 
2735. Macuine Guns, W. R. Lake.—Dated 8th July, 1878.44 communi- 

cation.) 6d. 

This relates to improvements on patent No. 881, dated Ist March, 1876. 
A sliding 4 or slide is fitted to move transversely across the space at 
the rearof the barrel. This plate is formed with a longitudinal rib or 

portion, on which rests the lower one of the cartridges, as they 
descend in the vertical feeder. It is also provided with an adjustable 

partition arranged parallel with the rib, and which, with the rib, forms a 

recess, into which each cartridge is received prior to its moving forward 

into the barrel. This partition is made adjustable in order that it may 
leave a free space for the ejection of the exploded cartridge shells. The 
emer is held by a spring placed below the same, and on the end of 

he plunger is formed a bevelled or inclined surface, which, as the plunger 
moves forward, acts on the said partition, and forces it down level with 
the surface of the slide, so that the empty cartridge shell lying in the 
recess may, as the slide is moved to admit of the next cartridge, move 
freely away from the same and be ejected from the gun through a slot 
provided in the side of the frame or Cosel case. 

2740. Rearisc Macuines, H. J. H. King.—Dated 9th July, 1878. 8d. 

This relates to the binding mechanism designed for using string and 
for securing it by knotting, the sheaf being held during the knotting 
operation between «curved binding arm, which is on the inner side of 
it, and one or more retaining or compressing arms which are on the out- 
side. The string may be comparatively light, as the compressing action 
is not affected by it. The binding and retain arms are upon hori- 
zontal spindles dbove the sheaf, being overhung from the framing at one 
end of the space for the sheaf, so as to extend over to the middle of the 
sheaf. The retaining arms are turned outwards and upwards when the 
sheaf is bound and ready to be released. 


2741. Draw Bars anp CoupLine APPARATUS FoR RatLway TRUCKS, &c., 
M. Higginson.—Dated 9th July, 1878.—(A communicati: 
The draw bars extend the whole length of each truck or carriage, and 

















run upon rollers mounted in loops attached to the floor of the truck or 
. The draw bars are provided near each end and at the centre 
with pistons, which act between two spiral springs mounted in clamps, 
also attached to the floor, and thus the draw bars will resist either a pull 
or a thrust. 
2'742. Macurvery FoR WASHING, WRINGING, AND MANGLING, 1. Bradford. 
—Dated 9th July, 1878.—(Not proceeded with.) 2d. 

The improvements which relate to washing machines consist of a 
method o! gearing washing machines to work by hand or steam power 
with a combination of wheels and worms. The improvements relating 
to tne, = age mangling consist of a combination with a spring of one 
or more links, and cams so arranged that any required pressure can be 
exercised upon the wringing and mangling rollers. 

2743. Sieve PurRiriers AND SEPARATORS USED IN CoRN MILLS, C. Hophin- 
son.—Dated 9th July, 1878. 6d. : 

In a case or frame are provided the arrangements of sieve purifier or 
separator, and which include the adoption of a fan for introducing air to 
an air t passage, at the other end of which is an exhaust fan, such 
air being provided with air blast valves in order to keep the sieve 
perfectly clean. 


2744. Rartroap Spikes, B. J. B. Mills.—Dated 9th July, 1878.—(A com- 
munication.) 6d. 

This consists in providing the spike with a ridge of upwardly pointing 
notches or barbs, and on each side of this ridge of notches with a groove 
which com the ends of the fibre against the notches to increase the 
holding power of the spike. 


2746. Apraratos For TAKING INSTANTANEOUS PHOTOGRAPHS OF OBJECTS 
in Motions, W. Morgan-Brown.—Dated 9th July, 1878.—(A communica- 
tion.) 8d. 

This relates, First, to a double-acting slide by which to give the 
nearest approach to an instantaneous exposure. Secondly, to an electro- 
magnetic apparatus and trigger by which the horse or other moving 
object is made to operate the siide at the exact moment that it is in the 
focus of the camera. rdly, to a novel background which is graduated 
d marked so as to gauge the position of the horse and the posture of his 

imbs. 

2728. Looms. J. Crabtree and J. Lister.—Dated 9th July, 1878. 8d. 

This consists, First, of wedges for holding in position (for a time) the 
knives selected by the pattern surface. Secondly, the arrangement, con- 
struction, and employment of the shedding motion, having blades with 
double catches which actuate knives connected to the heddles. Thirdly, 
the ement, construction, and employment of the positive lifting 
and lowering motion of the loom’s drop boxes. Fourthly, the means or 
method of picking from the swords of the loom, enabling to pick as 
many times as required from each side of the loom. 


2749. Apparatus For Heatina anp VENTILATING Rooms, &c., H. A. 
Dufrené.—Dated 9h July, 1878.—(A communication.) 6d. 

A cap is adapted to the fire-place, and to it are fixed one or more metal 
pipes, which rise to a certain height in the interior of the chimney, where 
they terminate in a plate, closing the chimney. The outer air enters the 
spaces between the pipes and the walls of the chimney, and at the upper 

vart the air heated by the pipes escapes through other pipes, which con- 
Ruet it te the places to be heated. The ventilation is effected by tubes, 
which take the vitiated air and convey it to the chimney above the plate 
closing the chimney. The draught is thus produced by the heated air 
from the fire. 
2'750. Barres ror Hoipine VouaTice Liquips, W. R. Lake.—Dated 9th 
July, 1878.—(A communication.) 6d. 

This consists in a wood incased metal barrel, the cylinder having 
inward grooves formed by the outward beads, in combination with the 
metal heads having their concave sides outward and their edges fitted 
into the grooves and sealed. 

2752. Axes anp Lvupricators, W. Clerk.—Dated 9th July, 1878.—(A 
communication.) td. 

A thimble, skein, or sheath, has a flange for the bearing of the inner 
end of the hub of the wheel, and a perforated lug to hold it in place by 
means of two bolts. The upper portion of the inner end of the skein 
has an oil reservoir attached to it and fitting between the axle and the 
bolster. It communicates by a tube with an oil chamber formed in the 
upper surface of the journal of the axle. The upper end of the tube 
communicates with the reservoir through a perforated cylinder, acting as 
a valve seat to a valve working in the cylinder like a piston and operated 
by means of an elbow lever connected to the valve stem at one end and 
by means of a link to a second lever operated by a pin, which upon being 
pushed inwards raises the valve above the perforations in its cylinder, 
thus admitting oil to pass from the reservoir to the oil chamber. A 
coiled spring surrounds the pin, so as to force it outwards when the 
pressure is removed. 


2'755. Dovste-action Pumps, C. F. Amos and H. W. R. Smith.— Dated 9th 
July, 1878. 6d. ; 

In order to have ready access to the valves they are arranged in the 
pump cylinder so that they shall open outwards or towards doors or covers 
which close the ends of the cylinders. Thus, when the valves require 
mending or when any obstruction occurs, by simply removing the covers 
the interior of the pump is brought to view. 

2757. Umprecras, W. R. Lake.— Dated 9th July, 1878.—(A communication.) 
—(Not eded with.) 4d. 

placed in a mortice near the top of the stick is connected at 
one end to a rod extending to the handle—and by which it is operated — 
and at the other by a link, to a sliding ring to which the stretchers are 
attached. Upon the rod being pulled downwards, the stretchers will 
distend the ribs and open the umbrella. The ends of the ribs, when the 
umbrella is closed, are held close to the stick by means of arms hinged to 
a ring around the stick and connected by an elastic covering, which 
closes round the ends of the ribs when the lower ends of the arms are 
pushed upwards by a sliding ring. 
2°753. Ventitators, C. Ching.— Dated 9th July, 1878. 6d. 

This relates to improvements on patent No. 1757, dated 14th July, 1864, 
and consists in the employment of thin plates of mica forming the valves, 
coated with a film of paint, and in the substitution for the inclined 
metallic plate which forms the back of the valve tray in the said patent, 
of a plate having on its rear side a surface of felt or equivalent material. 
2759. Warter-wuHee.s, F. Wirth.—Dated 10th July, 1878.—(4 communica- 

tion.)—(Not proceeded with.) 2d. 

Each cross board or bucket is made hollow, and preferably of a circular 
section. 








Tue Sree, Company or ScortanD.—A company ot gentle- 
men, representing the shipbuilding, shipowning, and engineering 
branches of industry on the Clyde, met on the 27th ult., in the 
works of the Steel Company of Scotland, at the Newton Station, 
near Glasgow, to witness the starting of two new compound 
rolling mill engines there. Among those present were Messrs. 
Charles Tennant, Alexander Allan, Archibald Arrol, A. 8. Shaw, 
John Moffat, William Lorrimer, Anderton Smith, Thomas 
Williamson, the designer of the engines, Mr. Miller, the maker, 
A. D. Boyce, N. Dunlop, D. J. Dunlop, James Reid, Robert 
Scott, Walter Neilson, A. 8. Kirk, Charles Connal, Caird, 
Mansell, Aitken, Blackwood, McMillan, Thomson, Anderson, 
Dundas, James Riley, general manager, and Mr. McCrie, the 
secretary. ‘The works and the houses of the employés occupy 
about thirty acres of ground, and about 900 hands are employed 
in the establishment. The company inspected the works under 
the guidance of the manager, and saw the various processes 
from the melting of the pigs to the production of rails 24ft. in 
length, and locomotive engine frame plates 30ft. by 4ft. 1jin. in 
thickness. The first trial of the new engines resulted in twenty 
tons per hour. In the course of the afternoon the company met 
at luncheon, when 5; hes were delivered, bearing on the subject 
of steel and iron. . Tennant, who presided, stated that the 
company had got an order from Mr. Allan’s firm for steel for the 
largest ship that had yet been built of that material. Mr. Allan 
said the vessel was a large one, but after making inquiries, re- 

arding the quality of the steel produced in these works, the firm 
ad no hesitation in going in for a ship of that see eee and 
he trusted the result would be satisfactory both to the shipbuilder 
and the steel company. In the construction of railways steel 
was fast superseding iron, and he no doubt that in a short 
time it would be almost the only article used for the purposes of 
shipbuilding. He was sorry to say that the shipping interest had 
been in a depressed state for many years; but during the same 
riod what branch of industry had been flourishing? Mr. 
Kirk, engineer and shipbuilder, was sure that the material pro- 
duced at these works would recommend itself to every ship- 
builder, his firm had been using steel for furnaces, and found it 
absolutely free from blisters and other disadvantages attending 
the material hitherto used. . Rowan referred to the improve- 
ments made in the production of steel, and highly approved of 
the mode in o' ion at these works. Mr. N. Dunlop spoke in 
a similar strain, and thought that steel was bound to misplace 








MERRYWEATHER AND Sons’ New Works at GREENWiICH,— 
These works are being modernised and several new buildings are 
being erected ; when finished there will be room for about 1000 
workmen. ‘The firm have decided to move their offices to the 
Greenwich works ; the Long-acre establishment, however, is to 
be kept on as heretofore. Messrs. Merryweather have some good 
orders in hand for steam fire engines and tram engines; of the latter 
they have six 7in. engines for the Dutch Rhenish Railway. This firm 
are largely adopting labour-saving machinery of English make, 

fessrs. Smith and Coventry, Messrs. Muir and Co., and Messrs, 
Shepherd, Hill, and Co. have each orders in hand for improved 
machinery. The works are adjoining the tramway eg in the 
Greenwich-road. A rail is being laid down, upon which to test 
the tram engines. There is a creek from the river Thames at 
the rear of the premises, at which the fire engines can be tested, 
These works were to have started in February, but owing to the 
frost, building has been delayed. There will be a fair start in June, 

MerropouiraN Boarp or Works.---Last Friday’s meeting of 
the Metropolitan Board was full of importance to tramway 
companies. The Works and General Purposes Committee pre- 
sented an important report on the different tramway schemes 
pro’ to be laid down in the metropolis and suburbs. The 
subject had been referred to the committee in these terms :— 
“That the whole question of the expediency of extending the 
tramway system in the metropolis be referred to the Works and 
General Purposes Committee for consideration in connection with 
the particular schemes to be brought before Parliament next year 
which were referred to that committee on the 6th inst., and that 
the engineer, in making his report to the Board, as ordered by the 
Board on that day, do give special attention to the schemes relating 
to tramways, and do ascertain and report fully the views of the 
vestries and district boards thereon.” Having given the entire 
subject their most careful consideration, the committee submitted 
the following recommendations for adoption by the Board :— 
“That the Board do not consent to the construction of any line 
of tramway in any road or street within the metropolis where the 
requirements prescribed by the statute regulating the distance 
between the kerb and tram line have not been complied with, 
except where passing places are required in the case of single 
lines of tramway, or where there are special local circumstances 
requiring a modification of the rule; that the consent of the Board 
be given to the construction of such portion of the line of tramway 
proposed by the North London ‘Tramways provisional order as 
would be within the metropolitan area—namely, in Stamford- 
hill, between Bayley’s-lane and Upper Clapton-road, being 
in length about 800ft.; that, subject to the insertion of a 
clause as to the adoption of improvements in the construction of 
the tramway, the consent of the Board be given to the construc- 
tion of the several lines of tramway for which the authority of 
Parliament is sought by the South London Tiamways Bill; that 
the consent of the Board be not given to the construction of any 
of the lines of tramway for which the authority of Parliament is 
sought by the Southwark and Deptford Tramways Bill; that the 
consent of the Board be not given to the construction of any of 
the lines of tramway for which the authority of Parliament is 
sought by the Metropolitan and District Tramways Bill ; that, 
subject to the insertion of a clause as to the adoption of improve- 
ments in the construction of the tramway, and to an undertaking 
by the promoters to abandon the other lines of tramway mentionec 
in the bill, the consent of the Board be given to the construction 
of the lines of tramway numbered respectively 10, 11, 12, 13, 14, 
15, 16, 18, and 23 in the London Tramways Company (Limited) 
Extensions Bill, and that, as regards the line of tramway 
No. 9, the consent of the Board be given to such portion of the 
line as is proposed to be constructed along the Waterloo-road, but 
that the consent of the Board be not given to the construction of 
the portion of such tramway proposed to be carried over Waterloo 
Bridge or on the north side of such bridge or within a distance of 
100 yards from the southern part theres! 3 that the consent of the 
Board be not given to the construction of the lines of tramway 
numbered respectively 1, 2, 3, 4, 5, 6, 7, 8, and 17 in the London 
Tramways Company (Limited) Extensions Bill ; that, subject to 
the insertion of a clause as to the adoption of improvements in 
the construction of the tramway, and to an undertaking by the 
promoters to abandon the other lines of tramway mentioned in 
the bill, the consent of the Board be given to to the construction 
of the line of tramway from Circus-road, Kentish Town, to the 
Kentish ‘Town-road, numbered 1 in the London Street Tramways 
Bill.” The whole of these recommendations were agreed to. 

Tue Institution or Crvit EnGIngers.—At the meeting of this 
Society on ‘Tuesday, the 4th inst., Mr. J. Fredc. Bateman 
F.R.SS., L. and E., President, in the chair, it was announ 


that the council, acting under the pees of the Bye-laws, had 
recently transferred Messrs. William Booth Bryan, John 
Cochrane, Lucien Alexander Golla, George Archibald Lundie, 


Edward Parry, Ralph Hart Tweddell, Robert Harkness Twigg, 
and Francis John Waring, from the class of Associates to that of 
Members; and had admitted the following Candidates as 
Students of the Institution, viz.: Messrs. Arthur William Hall 
Anderson, Charles Appleby, _- Davis Edmondson Benson 
Harold Arthur Blomfield, Henry Augustus Blundell, Athol 
John Capron, Samuel Herbert Warrington, B.Sc., Roderick 
Edmond Carter, Edmund Cathels, Henry Herbert Crabtree, 
Walter Cradoc Davies, Ernest Frederick Dawson, James 
Donnan, William John Duffy, Robert Charles Dyson, Henry 
George Edward Galt, George Green, Henry Seymour Guinness, 
Cecil Quixano Henriques, Arthur Willym Herbert, Joseph 
Nightingale Taylor Holliday, Tom Alexander Horn, Charles 
James Jackaman, Edward Fisher Jobling, Robert Jones, Sidney 
James Thomas Long, James MacCabe, John Manson, Thomas 
Beecham Martin, Matthew Edwin Maw, Edward Sylverius 
Moriarty, Ernest Bryan Mullins, Moraston Ormerod Norris, 
Richard Oliver Ormerod, Reginald Bradford Pell, Ri 
Douglas Perceval, Thomas re Thomas Blair Rey- 
nolds, Edward Garrett Salter, Louis Samuel, William Hewlett 
Scott, William Angrave Seward, Cecil Archibald Smith, 
wis William Toms, James Edward Tuit, Waiter James Turn- 
bull, Ernest Van Putten, Thomas Rawdon Ward, and Reginald 
Woollcombe. The monthly ballot resulted in the election of five 
members, viz.: Messrs. Alexander Lavalley, Paris; Benjamin 
Theophilus Moore, M.A., Isleworth; i 3 ilus Nicholls, South 
Indian Railway ; John Lum Stothert, Bath; and George Phip 
Williams, B.A., Christchurch, New Zealand. Of twenty-six 
Associate Members, viz.: Messrs. Thomas Alexander Allan, 
Tharsis Mines. Huelva, Spain; Charles Barron, Aberdeen; John 
Bourdeaux, Engineer-in-Chief to the Submarine Telegraph 
Company; George Barclay Bruce, jun., Stud. Inst. C.E., 
Westminster ; Francis John Rothe Toby St. George Caulfeild, 
Westminster; Benjamin Clegg, Bridgwater Navigation Com- 
pany, Manchester ; John Cleminson, Locomotive Superintendent 
to the Antofagasta Railway, Bolivia; Alexander William Con- 
uest, Ramsgate; Henry Tipping Crook, Stud. Inst. C.E., 
ublin ; William Coulthurst iebens, Stud. Inst. C.E., Dis- 
trict motive Superintendent, London, Chatham, and Dover 
Railway, Chatham; Alfred Frederick Eveness Grant, West- 
minster; James Robert Grimshaw, Bexley ; Edmund Pontifex 
Harrison, Stud. Inst. C.E., Jamaica; Henry Kemp, Telegraph- 
street, E.C.; Christopher John Nevitt, Stratford ; John Alired 
Radley, Stratford; Tom Hurry Riches, Locomotive Superinten- 
dent of the Taff Vale Railway ; George Seymour, jun., Westmin- 
ster ; Lionel Barrington Simeon, Stud. Inst. C.E., Assist. Eng., 
P.W.D., India; Stephen Harding Terry, Stud. Inst. C.E., Assist. 
Engineering Inspector Local Government Board ; Edward Barton 
Thornbury, Natal Government Railways; Herb. Perkins Vacher, 
Stud. Inst. C.C., Surbiton ; Richard Walter Walsh, Dublin ; Chas. 
James Knight Watson, Assist. Eng, P.W.D., India; James 
Wilson, Cairo; and Thomas He’ abbicom, Bristol; and of 
four Associates, viz., Messrs. Alf Bed » Westininster ; 
Mateo Clark, Valparaiso; Ralph Firbank, es; and John 
Barret Squire, Liverpool. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TuEspAY in Birmingham, as also in Wolverhampton yesterday— 
Wednesday—there was a much less ne tone in the 
market. The business outcome was not of much significance ; 
yet it is something to be able to report a check to the downward 
course which prices have been so long taking. The manufac- 
turers of stamping sheets, in particular, are in the receipt of more 
orders this week than for some time past. A similar disposition 
is manifested on the part of certain other buyers of rolled iron of 
all the qualities produced in this part of the kingdom, But 
positive business is less conspicuous in any branch than in the one 

med, 

“Gone makers of girders and girder plates report a better 

inquiry. Staffordshire egg are now going to Manchester and 

other places, where, if the Belgian iron had proved reliable, this 
district would have stood but little chance. The movement is 
also strengthened from quite another quarter. Some Belgian 
girders have just been obtained by a Staffordshire jronmaster to 
assist him in the erection of a roof to form part of a finished 
ironworks close to mills where girder plates are already a 
produced. The size and the low price of the Belgian iron tempte 
the Staffordshire buyer, but, with the eye of a gery man, he 
quickly discovered that the Belgian iron would play pranks for 
which he had no liking, and to prevent this he had to strengthen 
the foreign iron by the product of his own district, using up the 

Belgian girder plates in the form of flitch plates. 

The mills and forges are not generally better employed this 
week than last, and one or two first-class bar firms are doing less. 

Pig iron was scarcely so strong to-day in ee as it was 

esterday in Wolverhampton ; the returns of the North of Eng- 

and Ironmasters’ Association showing not so large a total decrease 
in stocks as had been looked for. 

The tin-plate mills are going at full swing, and orders are this 
week again being refused by all the makers upon the terms at 
which buyers seem anxious to place specifications. 

Chains and cables are being benefitted for the moment by the 
shipyard labour difficulties upon the ba and the Wear. 

The Cape and the West Indian mails delivered this week have 
brought a little more business to the galvanising and a few other 
branches. The West Indian requirements are encouraging, and 
the excellent sugar crops which it is communicated are now being 
shipped as the mercantile product will, merchants and manufac- 
turers here are informed, infallibly secure better orders by early 
subsequent mails, 

The nut and bolt firms as well about Wolverhampton as Bir- 
mingham who have extensive mechanical appliances for carrying 
on their business, and are thereby enabled to take orders at prices 
which secure them a decided advantage in the market, are in 
steady activity. The edge tool firms who had given their men 
notice for a drop of 10 per cent. in their wages, yielding to the 
application of their men, have withdrawn the notice, and work has 
been resumed actively upon heavy hoes for the West Indies, whence 
orders more than usually valuable have just been received. Upon 
the question of a 15 per cent. drop in certain branches of the 
brass-foundry trade, arbitration is being offered by the employers. 
The Birmingham employers in the chandelier and gasfitting trade, 
have now decided that they cannot accede to the men’s request to 
withdraw the notice for the discontinuance of the payment of the 
15 per cent. bonus, but they are willing to submit the question to 
arbitration. 

Mr. Henry John Marten, C.E., of Wolverhampton and 
London, was yesterday appointed one of the statutory arbitrators 
under the South Staffordshire Mines Drainage Act. A vacancy 
had originated by the death last autumn of Mr. Woodhouse, the 
eminent mining engineer. The Court of Arbitrators now consists 
of Mr. G. M. Dowdeswell, Q.C., one of the official referees under 
the Judicature Act ; Mr. Thomas Hawksley, C.E., past president 
of the Institute of Civil Engineers; and Mr. Marten, who is a 
brother of Mr. A. G. Marten, Q.C., the member for Cambridge. 
At the meeting of the Mines Drainage Commissioners at which 
this appointment was made accounts were voted for payment 
amounting to £9432 on general drainage and £10,295 on mines 
drainage account. 

The Birmingham Trades’ Council are trying to bring about a 
federation of trades’ unions. At arecent meeting it was stated 
that the Trades’ Councils of Derby, Leicester, Bristol, Walsall, 
Wednesbury, and Yc pag se were willing to join the 
Birmingham Trades’ Council in forming the federation, and that 
these unions represented ninety trades and numbered about 
15,000 members. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Last week I noticed that a rather better tone was perceptible 
in the iron market of this district, and since then the condition 
of trade has remained without material alteration. Sellers of 
some of the outside brands are still holding out for slightly higher 
prices, aud are averse to entering into any very long-forward 
contracts, whilst buyers, although they show more disposition to 
give the prices which were ruling a fortnight back, are disinclined 
to pay any premium, even for deliveries over the year. Some 
considerable sales of outside iron are reported to have been made 
over the year at low prices, as there are still weak sellers in the 
market who are apparently compelled to realise upon their iron, 
and it seems probable that a large quantity of iron might change 
hands if makers generally were willing to accede to buyers’ terms. 
Whether, however, there is any real improvement in trade seems 
doubtful, as the quantity of iron which is being sold for actual 
consumption is still very small, and the opinion is entertained 
amongst buyers that the present spurt is due chiefly to specula- 
tion, and that it will only be temporary. No doubt merchants 
are endeavouring to take advantage of the market now that prices 
have apparently touched their lowest point, and it is probable 
that efforts are also being made to cover sales which have already 
been made at low figures. 

In the finished iron trade, with the exception that some inqui 
is now being made for builders’ castings, the demand for whic’ 
has hitherto been kept back by the long-continued frost, and for 
hoop iron for packing purposes, in consequence of the opening of 
the shipping season, there is no improvement to report. Foundry 
and forge —— all through the district still complain of the 
absence of orders, and where they are kept going, it is simply 
from hand to mouth, many of the works not running more than 
about half time. 

There is again less activity to report in the coal trade, and the 
cessation of the winter demand for house fire coals is making 
itself felt throughout the district. 

Less time is now being worked at some of the pits, and heavy 
stocks are held at many of the collieries both in wagons and on 
the ground. 

e shipping trade is now generally reported to be dull, and 
there is considerably less demand as compared with last month, 
with slightly lower prices ruling in the market. 

e better feeling noticeable in the hematite iron trade of 
North Lancashire and Cumberland still exists, although there is 
not actually any change for the better in the amount of business 
transacted. Some confidence is felt that the approaching spring 
season will introduce an improved tone of business, but it is a 
fact that the business doing for forward delivery is inconsiderable. 
Makers have in blast only half their furnaces, generally speak- 
ing, and they are not likely soon to be able to increase the output. 
On the other hand, buyers are reticent even in negotiating busi- 
ness for forward delivery at present prices. Forge iron meets 
with scarcely any sale at all, but Bessemer qualities are in demand 





by steel rail makers. The latter are still employed on short time, 
but with the improved facilities for manufacture which have been 
adopted at most works a large weekly output is the result. The 
iron ore trade is very dull, and 10s, 6d. per ton may be looked 
upon as a fair price for average samples. ith a view of easing 
the pressure on raisers of iron ore, owners of royalties have in 
many instances lowered their charges. 

The furnace which was blown out at the Millom Ironworks a 
fortnight ago has been re-lighted. At most of the works in the 
district the furnaces are worked with two shifts of men instead of 
three as heretofore. 

The coal washing and coke burning industries in Cumberland 
are progressing, the Allhallows Colliery Company having decided 
to erect patent coalwashers, and the Maryport Hematite Com- 
pany having now twenty coke ovens in work and others in course 
of erection. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In steel circles the low price for rails is the principal subject of 
conversation. I have already noted that Messrs. Wilson, Cam- 
mell, and Co., of the Dronfield Works, recently accepted a con- 
tract for 25,000 tons of steel rails at £4 9s. 6d. per ton, including 
the cost of delivery at Normanton—some 3s, per ton. Con- 
siderable doubt was thrown upon this item of news when it was 
mentioned, and it was freely stated that there was a mistake in 
the figure. I have now ascertained further that the sum I 
mentioned at the outset is perfectly correct. ‘he other manufac- 
turers marvel how it is that this can be done. There is but one 
answer to it—Messrs. Wilson, Cammell, and Co., during the past 
twelve months, have laid down the most perfect machinery in 
the district for the production of rails, of which they make a 
ny Not only are their rolls reversible, so that one-half of 
the time is not lost, as is usual in other mills, but the rail in the 
process of manufacture is moved about almost altogether inde- 
pendent of manual labour, passing as it does from the rolls to the 
saws, and from thence to the straightening bank, by means of 
mechanical appliances. I hear that five other firms in the town 
are now engaged in laying down similar machinery to that in use 
at Dronfield, and the competition in the rail trade may therefore 
be expected to get keener than ever. 

No answer has yet been received from the railway companies 
to the request that they should lower the cost of carriage for 
heavy goods from here to the port of delivery. I am disposed to 
believe that the facts I have already stated as to the low price of 
producing rails will have deprived our local manufacturers of 
their strongest arguments for such reduction, viz., their inability 
to compete with makers at the coast. 

I hear deplorable accounts of the lead mining industries in 
Derbyshire. ‘The mines are mainly owned in Sheffield, and I am 
credibly informed that many of them are being worked at so 
heavy a loss that they will have to be closed till the price of lead 
again touches a paying point. 

In the wire trade, notice that Messrs. Cocker Brothers, 
Limited, have declared a dividend of 5 per cent., leaving a 
balance of profit to be carried forward to next year of £1027. 

In the engineering and general tool trades there is an un- 
doubted tendency towards improvement. Messrs. Davy Brothers, 
I hear, are busy in laying down new plant for the more econo- 
mical production of steel rails. There is, however, a brisker call 
for material and tools of various kinds for manufacturing pur- 
poses, and several manufacturers: believe that the reaction in 
these departments has already set in. 

‘There is a sudden falling off in the demand for house coal, and 
a slight reduction in London prices is reported. I see it stated 
that the call for steam coal, slack, and engine fuel is so depressed 
that in some of the pits the smudge is being stored away in the 
workings, it being considered better to do that than pay the men 
for getting it out. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in the pig iron trade of Cleveland, which I 
had the pleasure of recording last week, still continues. There 
are various interpretations of it, some considering that it is an 
indication of a legitimate revival of trade, while others are of 
opinion that it is a mere ae brought about by the action of 
some makers who desire to buoy up prices. Messrs. Connal and 
Co. report that their stock of Cleveland iron amounts to 81,200 
tons, and that oy ! are receiving about 300 tons daily. They also 
state that their Middlesbrough f.o.b. warrants are quoted at 
ome 6d. to 36s. net for No. 3, and that there is a good demand for 
them. 

The following returns for the month of February have just 
been issued by the Cleveland Ironmasters’ Association. During 
the month of January there were 92 furnaces in blast in the dis- 
trict, while last month there were only 88. The returns show a 
more hopeful state of things than could have been expected :— 


MAKE OF CLEVELAND Pic Iron. 
Port of Middlesbro’. Total of district. 
Tons. 








‘ons. 
Month ending Jan. 31st, 1879.. 114,621 139,058 
Month ending Feb. 28th, 1879 102,072 123,880 
Decrease upon Jan., 1879 .. 15,178 

MAKE OF OTHER KINDS or IRON 

(Including h tite and spiegeleisen), 

Month ending Jan, 31st, 1879 .. ie. oe 29,609 
Month ending Feb. 28th, 1879... 26,604 
Decrease upon Jan, 1879 .. 3,005 
Total make, Jan., 1879 - 168,667 
be I 6a ts eas Su 8 150,484 
upon Jan., 1879 .. 18,183 


SuipMents Foreicn or Pic Iron From Port oF MIDDLESBROUGH. 





Month ending Jan. 31st, 1879 .. 17,247 
Month ending Feb. 28th, 1879 .. 23,685 
Corresponding month last year 21,458 

Increase upon Feb., 1878 .. 2,227 


SurpMeNnts Coastwise or Pic [ron From Port or MippLesBRovucH. 





Month ending Jan. 3ist, 1879 .. 22,504 
Month ending Feb. 28th, 1879 .. 33,773 
Corresponding month last year 30,239 

Increase upon Feb., 1878 .. 3,534 


Makers’ Srocks oF CLEVELAND IRON. 


Port of Middlesbro’. Total of district. 
Tons. 


ons, 
Jan. 31st, 1879 191,910 222,907 
Feb, 28, 1879.. 181,491 212,546 

Decrease upon Jan., 1879 .. 10,361 


Stock in WaRRanT STOREs. 
Public stores, Jan, 31st, 1879, 94,966 tons ; Feb. 28th, 1879 101,6¢6 
Makers’ ,, Jan. 3lst, 1879, 51,851 tons; Feb, 28th, 1879 55,019 


ABSTRACT. 


Decrease in make of Cleveland iron upon Jan., 187: 15,178 
Decrease in makers’ stocks upon Jan., 1879 .. .. 10,361 
Increase in stock in public stores upon Jan., 1879 .. 6,700 
Increase in stock in makers’ stores upon Jan., 1879 3,168 


The finished iron trade is quiet, and prices are, for the present, 
stationary. The steel rail trade is flourishing. Engineers report 
a fair amount of orders, but the prices they receive are so low as 
to preclude great profits. 

e National Federation of Enginemen held their annual con- 





ference in Middlesbrough during this week. Resolutions respect- 
ing the Lg arvee in trade, the nine hours’ question, and other 
subjects of interest, were proposed. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


‘THE favourable turn noticed last week in the iron market con- 
tinues, and there is an improvement in the prices of both warrants 
and makers’ iron. Some of the iron-brokers attribute the better 
state of the market not so much to an extension of demand, as 
to a conviction that, taking even these bad times into account, 
the prices of iron had for some time been too low. Be that as it 
may, the speculative element in the market appears to be much 
more active than was recently the case. 

For makers’ iron there is a rather better inquiry, and the 

uotations are 6d. to 1s. over those of last week. There is a 
slight improvement, too, in the demand for certain kinds of 
manufactured iron, and last week’s foreign shipments embraced 
£13,000 worth of cast iron pipes for Kurrachee; £2200 machinery 
for Calcutta; and £9000 worth of miscellaneous iron manufac- 
tures. With regard to the malleable iron trade it has been ascer- 
tained that out of about forty works in the Clyde district, 
usually employing from 100 to 1000 men each, not more than 
half-a-dozen can be said to be in a satisfactory way of working. 

The coal trade is dull as regards the home market, with prices 
exceedingly low, but the shipping trade is rather more active. 
Some inconvenience has been experienced at several of the foun- 
dries in this district on account of a strike of moulders against a 
reduction of wages amounting to}d. per hour. The masters are, 
however, obtaining the services of non-society hands, and it is 
expected that the strike, which has lasted for several weeks, will 
soon come to an end. 

It may now be said without hesitation that the iron ship- 
builders and marine engineers of Glasgow, as well as the locomo- 
tive engineers and a number of tirms engaged in general engi- 
neering work, have succeeded in re-establishing the 54 hours'a week 
system. Since 1872 the number of hours worked has been 51, to 
which they were reduced from 57 at atime when trade was so 
good that employers could ‘not afford to fight the trade 
combinations. Intimation of their intention to increase the 
hours was not given by the shipbuilders until the day before the 
change was carried into effect, yet there was little show of resist- 
ance on the part of the men. Several hundred engineers and 
oe ironworkers went on strike at the works of Messrs. James 

owden and Co., Scotland-street ; but it is not anticipated that, 
in the present state of trade, their example will to any great 
extent be followed. 

During the past month there were fourteen vessels, with an 
aggregate of 18,200 tons, as compared with nineteen vessels and 
16,900 tons in February, 1878. A number of the yards have few 
orders on hand. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue demand for best samples of coal for the Cape continues, 
yet coalowners say that Government contracts are not the most 
profitable. It is necessary to use extreme care, but as they are 
all safe transactions, and the money sure, the compctition to get 
them is keen. 

Cardiff port was fuller last week than I have seen it. All 
nations were well represented. The West India trade is now 
brisk, and last week upwards of 12,000 tons went out in that 
direction from Cardiff. France has fallen slightly; Africa, on 
the other hand, has gone up in demands, and last week from all 
ports, upwards of 16,000 tons went thither. The gross total of 
coal exports from Cardiff, Newport, and Swansea last week was 
115,225 tons. 

For coal there is a demand at present, and there are few col- 
lieries but are busy. Prices remain firm, but no change has taken 

lace for the better, and it is only a few such as Nixons, Cyfarthfa, 

Dowlais, and Plymouth, who remain proof against the temp- 

tations to sell large quantities at a slight reduction. I do not 

hear at the docks at Cardiff the new story that coal can be had 

for almost any price you like to offer, for it is tolerably evident 

that some of the smallest and most needy of coalowners have 
n weeded out. 

At the works and collieries of Messrs. Booker, known as 
Pentyrch and Melingriffith, a demand made that the colliers and 
others should submit to a reduction of 10 per cent. has been 
partially refused. Some branches have given way, and at my last 
accounts the colliers were disposed todoso. Theliquidators have 
no alternative if the men refuse but to close the whole establish- 
ment, and it reflects highly upon their consideration that things 
have been continued so far with but little change from what they 
were in the period prior to the liquidation. 

There has been some little more animation in the iron and steel 
trade of late. The exports of railway iron from Newport, Mon., 
last week included 400 tons to Bahia; Genoa, 73; Bombay, 
1750; and Otago, 1124. There have in addition been large clear- 
ances from Cardiff, the Rhymney Company sending 1300 tons of 
rails to Rio de Janeiro; Dowlais, a quantity of bars to Oporto, 
and a cargo to the same destination by the Llwynvi Company. 
Dowlais is importing something like 4000 tons of iron ore from 
Spain weekly. 

Business has not been very brisk at Newport of late in the coal 
trade. At Swansea there is a good deal more animation in the 
coal and tin-plate trade, and prices in the latter branch are ruling 
high. Great quantities of coke continue to be sent from the 
Rhondda Valley, the Glamorgan Company, in particular, turning 
out an exceptionally first-class article. I examined the whole 
process lately, and saw much that was worthy of record. This I 
propose doing at length next week. 








LonDON ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The monthly meeting took place at the Cannon-street 
Hotel on Saturday, the 1st inst., Mr. Joseph Newton, C.E., pre- 
sident, in the chair. Mr. Allen Ransome and Mr. Richard Cc, 
Rapier were elected as life honorary members, and afterwards 
Mr. John Ives recounted his experiences of visits he had paid to 
the Foremen’s Associations of Middlesbrough, Leeds, and Man- 
chester, all of which he described to be in a flourishing condition. 
A paper, written by Mr. Henry Davey, of Leeds, entitled ‘“‘ The 
Steam Engine of the Future,” was then read by Mr. Ives. 


DEATH OF PRoFEssoR CLIFFORD.—We announce with much 
regret the death at Madeira of Professor W. K. Clifford, F.R.S. 
Professor Clifford was Second Wrangler and First Smith’s Prize- 
man in 1867, and was elected @ Fellow of Trinity College, Cam- 
bridge, in the following year. Not long afterwards he was 
appointed Professor of — Mathematics and Mechanics at 
University College, London. His mathematical genius was 
backed up by a remarkable capacity for bringing scientific ideas 
within the range of ordinary minds. His genial disposition and 
keen enjoyment of social pleasures endeared him to a large circle 
of friends. He was but thirty-four at the time of his death. 
Had he lived he would not have failed to make his mark. Pro- 
fessor Clifford had been compelled by bad health to retire from 
active work some months since, and some steps had been taken 
to collect funds for his benefit. It is intended to proceed with 
the raising of this fund for the benefit of his widow and children, 
who have no other provision ; and we earnestly hope that it will 
meet with the success that it deserves. The trustees are Mr. 
William Spottiswoode, president of the Royal Society, and Sir 
John Lubbock, 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
orne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
ices. Readers should also refer to our correspondents’ letters. 


PIG IRON —_ PUDDLED BARS. 





COTLAND— £s. d. £s. d. 
== a 2 4 0/ Glengarnock—No. . 270 
e. 226 No. 240 
Gartsherrie—No. “Y 2 9 0} Eglinton—No. : 240 
No. 8 oo 8486 No. 23 0 
Coltness—No.1 .. .. 211 6 Diligent 1. 340 
No. 2 25 6 No. 23 0 
Summerlee—No. 1” 270 At Pe 
No. 3 240 
= a .. 210 6| Garron—No. 1.. a ae 
» 3 .. 24 6 No. 217 6 
Camubroe—No. 2 246 mee tw 3 5 0 
‘ 230 At Grangemouth. 
Montkland—No. 1 a: 246 
No. 3. 226 S, 
Charethall—No pao £ e et = BES 
a. 000 i ' 
Clyde—No. 1 .. 239 
No. 226 
The above at © ey CLEVELAND—Prices at works— 
deliverable alongside. No.1... .. «2 o «. 118 6 
Govan—No1.. .. .. 240) NO NL 1a o 
PRs at inp 6 ; ANS. 
No. 4, found oo oo 2M SG 
At Broomielaw. No. 4, forge 7 mente, fe 
Calder—No. E = 2 8 6| Mottled os cc os 2M SO 
No. 240 White . 1lM4 0 
At Port Dundas. Thornaby, No.3 -- 210 0 
MonMovutTusHine—Tredegar No. 3 tin- pat ats iron, 60s. 0d. at works, 
less 2} per cent. 
= Tredegar No. Siena - a 50s. 0d. do. 
£s.d. £58. 4d. 
Waxes—No. 2, f.0.b., Newport .. oe 27 6to0 0 0 
Forge, at works - 2 5 O0to210 0 
40s. per ton for rail quality. 
Common pig, at works._ 20 0t0o0 0 0 
DeERBYSHIRE—No. 1, at Sheffield 23 O0to2 6 0 
No. 3 20 0t0o2 5 0 
ees @divend tn, ate. ‘3 27 0to0 0 0 
” ” No.4 2 6 Oto0 0 0 
K. H. Messelmoun” .. on - 5 0 0to0 0 0 
Messrs. WHITWELL and Co. aeealitainis net sean (on trucks) are--No. 3, 
£1 1s. 0d.; No. 4 forge, £1 14s. 0d.; -‘ Thornaby ” No. 4 forge, £2 10s. 0d.; 


“B Thornaby,” £2 15s. 0d. net. 
Hematite, at works, 2} dis. “ prompt cash. 





Millom “ Bessemer ”—No. a 3 7 6 
No. 2 ° ee 35 0 
No.3 .. 3 26 
Ordinary No.3 .. os os os 8 16 
No. 4 ee 3 16 
No.5 .. oo oe eo 3 16 
Mottled .. ee oe os ee ee - 3800 
White oo ee ee ee - 300 
Maryport Hematite—No.1 °: ee ee . - 37 6 
No.2 . ° 35 0 
No.3 . ° - 382 6 
_ iD: nai 3 2 6 
e585 .. oe ee oo - 836 
Mottled and white os as es os - 8 2 6 
* Bessemer”— No.1 .. ee - 876 
No.2 .. -_ oe ee - 350 
No.3 .. ee ee ee - 3&3 2 6 
Puddled Bar— 
Waves—Rail quality, at works - 43 5 Oto 310 0 
CLEVELAND, delivered 3 7 6to 312 6 
Fox, HEAD, and Co., iéin., plate quality, 
perton .. 3 6to 00 0 
LancasuirE—Pearson and d Knowles Coal and 
Iron Co. .. ee - 45 Oto 410 0 
MANUFACTURED IRON. 
Ship Plates— 
Guascow, f.o.b. .. oe ae -- £7 5 0to 8 0 0 
Wates—At works, net . 5 5 Oto 0 0 0 
MIDDLESBRO’, delivered . 5 5 Oto 510 0 
Fox, Heap, & Co., at works, cash less 4 
Ship or bridge plates (! A) os - 550 
Mast plates (<2) oe os oe oe oe + 51 0 
. AA on 
Superior do.(*-) o oe oe es _ -- 615 0 
Boiler Plates— 
WELsH 6 5 Oto 7 0 6 
SKERNE IRONWORKS Co., Limited, Darlington. Per ton— 
Ship and td plates, Cro we -- 6510 0 
Dit Best . 600 
Boiler ee Skerne Best best.. oe se oo we 
Ditto a best os ee 9 - 0 
Puddled bars . 3 0 


and Hull, 5s. per ‘ton extra. 


sd. 

Under 2} ewt. each 29 a ao - percwt. 1 2 0 
2} cwt. and under 3 cwt. oe ° oe os - 130 
3 ewt. »  Shewt. 150 
34 cwt. an 4 cwt. a 
4 cwt. ee. 5 cwt. am os 110 0 
5 owt, ae See 113 0 
7 cwt. os ° 116 0 

? tg and upwards 119 0 


Plates exceeding 6ft. wide, 2s. per owt, exten, an slates ensceling 8ft. 
wide subject to —— quotation. All plates differing from a square 
form or regular taper, or when over 20 per cent. is cut away, extra 


per cwt. 3s. 
Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
ww Moor. 
** Monmoor ” (E. T. Wricnt and Sons). Best, to 5 
to 4ft. 6in. eee ee cal oct, pert | 9 00 
at wor 
Best best ve ve as o + 1600 
Best best best, ‘todewt. <. os eo oe »« Bes 
Special, to 3 cwt 1510 0 
Usual extras for overweight, sketches, &e. 
Barrows and Sons— 
B.B.H. Bloomfield plates oe oa ~ oo - 910 0 
ee es oe on -- 1010 @ 
Hx Dost Loot plies iz Se -et 
Fox, Heap, and Co., at works, cash ‘leas 2j— 
Boiler shell plates (soinaa) mis oi oo - 650 
Fl . eens AA om oo ee o- &@€580 
er =) 
Do., special * seed vine se oe os - 850 
GLascow, f.0.b. . ° oo -- £7108.to 810 0 
Angle Iron— 
Bow inc and Low Moor, terms as above. per cwt. 
L and T iron, not exceeding ten united inches .. 120 
For each additional inch extra per cwt., 1s. 
Barrows and Sons— 
B.B. angle iron, at works.. ° os »- 8D 8 
Warrweut and Co., _ 24 ney per ton 515 0 
Best 615 0 
Best best boiler 715 0 
** Monmoor,” at the works, up to eight united inches. 8 00 
Best do. os - 9 080 
Best best do. $ - 1000 


T-iron, as above, 10s. extra. 
Angle and T bars, ~oeg to 9in., 10s. extra. 
” » %in. to 10in., 20s. extra. 








SkeRNE [RONWORKS— 
Crown .. ee a 5 5 0 
Best oe es oe 515 0 
Best best - ee ee oe 615 0 
Terms as for plates. 

CLEVELAND ° £5 0s.to 0 0 0 
We su —“ Best best” angles from 1! x 1}x5-16 to Sin. 65 0 
\ <piaeppohanaae less sama he 
Gtascow, f.o.b. .. £610s,to 7 0 0 
ABERDARE... ee os we os eo £60 @& 086 86 

Bar Iron— 


Bow inc and Low Moor, terms as above— 
Per cwt. 


a 


Flat, round, *, suum, to ob - 
Do., 3} to 5 
Do., 5 cwt. — u pwards ° 
Flats—1}in. by in. and upwards... 
» under gin. thick to }in. 
nen — in. to fin. .. 


_ 


~ eb as os 
For a fine less than han Lin, wide, extra, 10s. KEES ‘ton. 
somes - and upwards 
” 


od jin. and 5-iéin. 


“ 
a 
eoococooooceoo oocoocec: 


ON O wOm mot 
Lal 
ACCHSOCHS BROONSS 


lo ay Pere a eee 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
**Monmoor Crown” (E. T. WriGut and Sons), at the 


works, per ton— 
, }in. to 3in. round and square, or to gin. flat .. 7 10 
” ” ” ” ” = 8 10 
Best Se : . oe 
Rivet — usual sizes a “ ee oe ee 
Best bes' - wo 


Barrows oan Sons, at works, ve ton short— es 
B.B.H. bars 


Rovunp Oak, Du DLEY » Per ton— 


inary 20 m eo ee A Sy 
Single best .. ee ee ee oe es - 910 
Double best .. os a ee ee os « 2 86 
Treble best .. ee oo ee ee we oo es 


~ 
— 
ecooe cs ooooco 


Best rivet oe ee a6 mA a0 - + 1010 
Glasgow bars, per ton, £6 5s. to £6 10s. 


Merchant Bars— 
WairweLt and Co., f o.b. siamo ate for rae per aw 


— quality. 510 0 
600 

ship rivet iron 65 0 
Crown on ™ Thornaby * * 700 

Best 8 00 

7 best . 900 

ifications from warchouse 10s, per ton extra. 
enue! Velsh bars, £5 f.o.b. South Wales ports, net cash. 
Sheet— £8. d. 
“ Monmoor” (E. T. Wricut and ae to ane hed Sft. 

20 w.g., saiahoteamaivaneeal 00 
Best oe os — oe - 910 0 
Best best oe ee ee oe ee - 1010 0 

Barrows and Sons— 
B sheets. . os ee os oe ee + 910 0 
PUES hoot ake ge. gg ge 
» . best best do... ae ge oe ee - 122300 
E. P. and W. Batpwin, per ton, at works— 
Brand “ Severn,” s' es to 20 w.g., usual sizes + 1000 

»  “ Baldwin-Wilden” B » ass 

9 ” ” BB ee ee » =o 

io ” o BBB . ee - 8060 

pan jon a Beharcoal |. on - 1900 

ae o. ae E B charcoal os es 

Doubles 21 to 24 w.g., 30s.; and trebles 25 to 27 w.g., 
60s. per ton extra. Terms as usual. 
“EP and WB” best charcoal IC.. - per box 1 6 0 
“ Wilden” I C.. Si ee + ee » 2428 
“Unicorn” charcoal IC 2. rea ee se os 286°9 
“ Arley” gi tin oe os oe 120 
Stour” coke tin ‘a - 10 6 
Wa.es—Treforest Tin-plate Works— 
Coked tin, at Cardi 4 3d. to 16s. 6d. ; 17s. 6d. in London. 
a tin, 1 > --£1 0 O@to 00 0 
Terne. - 110t0 000 
Coke tin 019 6to 0 0 0 
Swansea 016 6to 017 0 
Gadly's Aberdare coke 016 Oto 017 0 
Best charcoal ‘ 019 0to 000 
Morriston at works 016 Oto 016 6 
CrowTHER Bros. and Morcan— 
Tin Sheets—“ Lion & ne” widinateter— 
Coke, annealed. . * Singles, percwt. 114 0 

Charcoal do. . oe . °° 119 0 

Best charcoal do. 210 
Doubles to 24 w.g., 2s., and lattens to 26 w.g., 
4s. per cwt. extra. 

Patent Coated Sheets— 

No.3lead_.. -. Singles and doubles, percwt. 0 18 

B terne.. i” re x4 140 

Charcoal terne is 1 8 

Lattens to > w.g., 2s. per ewt. extra at works, 
less 2} per cent. discount. 

Wire—Rv.anps Broruers, Limited, Warrington— 

Best (wy) Annealed drawn fencing wire, per ton— 

£10 5s. £1015s. £11 5s. £11 15s. £12 lis. 

Nos. 6 7 8 9 10 
Delivered free alongside ship Liverpool, 24 per cent. 
Nail Rods—Guiascow,f.o.b. .. «.. «. «. 615 t00 0 
CLEVELAND .. - 5 5t0510 
Hoops and Strips—Prarsox nisl Sessa 
Ordinary sizes and gauges, up to 5in. wide .. 700 
Best, 10s.; best best, 30s. per ton extra. 
Rails—G.tascow, f.o.b. .. “° + 7 0 0to710 0 
CLEVELAND—Heavy rails we - 4 7 6to417 6 
Light do. .. + 417 6t0512 6 
Wa.es—Tredegar Tron Company | + 50 0t00 0 0 


ewpo! 
Ordinary quality of iron rails above 50 Ib. per yard in 250 ton lots, 
£4 12s. 6d. per ton f.0.b. Newport, net cash. 
For colliery sidings, works, £3 15s. to £4 7s. 6d. a 9 
0 


Colliery bridge rails, in 10-ton lots, net cash 0 

Fishplates, at works, any section .. - 5 10 t to6 0 

Old and D H flange rails, at works . -- 210to3 5 

Railway Chairs—Guascow,f.o.b... .. .. 315 to4 0 

Pipes—G.ascow, f.o.b. .. es as we -- 415 t06 0 
STEEL. 

SHEFFIELD—At works— £ 8s. d. £s. d. 
Spring steel A 9 0 0to1710 0 
Ordinary cast rods 14 0 to 21 0 0 
Fair average steel 24 0 Oto 32 0 0 
Sheet, crucible .. 20 0 Oto 60 0 0 

, Bessemer ° 12 0 O0tolé6 0 0 
er .- oo eo ° 30 0 0t0o 45 0 0 
Best special stee ee - 48 0 O0t0 75 0 0 
R. Mushet's special tool jstecl:. :. +. 140 0 O0to022% 0 0 
Fine rolled, for clock springs, ‘&e. -- 60 0 Oto70 0 0 
Rails—Siemens, at works se 000to 000 

mer, ordinary* 49 6to 6 2 6 
Do. superior 6 7 6to 615 0 
WaLes— 
Rails, f.0.b, Cardiff or Newport .. + 415 Oto 5 2 6 
Rails, at works, Bessemer .. ee + 415 0t0. 000 
Heavy 5 0 0to 550 
Slightly defective, Cardiff or Newport .. 412 6to 0 0 0 
Steel colliery bridge rail, works .. «+ 6 5 Oto 615 0 

MIDDLESBROUGH— 

Si oe 415 Oto 417 6 
Spiegeleisen, at works .. 412 6to 0 0 0 
), and was 


* £4 9s. 6d. included delivery at Normanton (about 3s. 
special price. 


S 





MISCELLANEOUS METALS. 


£s. d. 
Cop: os perton 5415 0 to 
iin es ee + 59 0 Oto 
as a) +» 6010 0 to 
British, ~~ strong . oe ee + 65 0 Oto 
Tin—Straits ee ee oe <u +» 6210 0 to 
Ne ee ee ear er 
Lead—English ig pote Seth cons Spe 
Foreign do. 3 oe es os -. 18:0 0 to 
Sheet ee ee. ee ee + BL Oto 
Speltersilesian a Pe ne - 165 5 Oto 
ve oe <n + WL 0to 
Quicksilver .. ..  .. perbottle 6 0 0to 


Phosphor Bronze—per ton— 


Seo? 


Sree SB ESSS 
— 
cscocuvce coe 


7 
ae 
eeococcocooceceo: 


6 


te 


ng metal XI, £105 ; other alloys - 110 0 0to125 0 0 


Best refined grain nickel, per Ib., less 2 ain account, 38.; square 
nickel, per lb., 2s. 10d.; inferior qualities, per Ib., 2s. 6d, min, 


|: 


COAL, COKE, OIL, &eo. 


Coke— £8s.d,£8.d G w—At pits— 
Cleveland, atovens 0 9 0—0 10 0 coal, perton 0 40—0 50 
Derbyshire . 010 6—0 4 0 Main «+ « O 36-0 56 
She: 0 14 0—0 16 0 Splint 0 50-0 00 
0 96-0 00 Smi 0 10 6—0 120 
Wales—Rhondda. 0 9 6—1000 Lan Wigan pit prices— 
Cc best, per ton— Arle: * 0 90-0 96 
South Durham 40-0 100 Pemberton 4ft. 0 7 0—0 76 
rbyshire— Forge coal .. 0 49-0 56 
Best, at pits 0 80-0110 ee - 0 39-0 46 
Converting 0 76-0 90 Slac + © 26-0 30 
Slack -- « © 880 60 Ofte, tun— 
South Yorkshire— +» « 40 00-4200 
At the pits— lly oe «» 25 5 O-25100 
Branch ». 0116-0143 Palm nut -- 06 0 0—35100 
Silkstone, house 0 8 6—0 110 Rangoon engn.,gal.0 3 6—0 00 
Converting -» © 90-0110) Rapeseed, brown 30 0 030100 
Slack - « O 340 60 le 32 5 0—32100 
Wales, through.. 0 5 6—0 60 Petroleum, « ‘a 
Steam, less 24 0 56-0 70 ) 0 Paar Ay | 
House, at port 0 66-0 8 6 Tallow, aid, p-cwt. 34 0 0—34 5 
Small steam 0 16—0 26)! St. Petersburg, Y.C. 36 0 0—36 0 0 





PRICES CURRENT OF TIMBER. 











£8. £ 8. £8. £ 8 
Teak, load .. . 9 © 1010 | Battens, all sorts so Te 
Quebec pine, red 315 410 | FLOORING EDs. sq. oflin. s. d. 8. d. 
yellow.. 310 415 First yellow .. ..12 0 13 0 
pitch .. 3 5 510 » white .. 9010 0 
Oak - 510 610 Second quality 8 0 10 0 
Birch .. 310 410 | Sraves,p.standardM. £ 8s. £& 8. 
Elm 40 50 Quebec, = 7210 75 0 
Ash 310 40 mecheon. 17 0 18 0 
Dantsic & Meml. oak 310 5 0 Baltic, crown pipe..170 0 190 0 
Fir 210 510 Brack.. ..120 0140 0 
os undersized” 117 2 7/6| Harp Woops: 
iga . 310 4 5 Box, Turkey .. 602 0 
= ) Swedish .. 110 2 5 s. d. 8. d. 
Wainscot, Riga, log.. 210 410 Cedar, Cuba,sup.ft. 0 44 0 5 
Masts, Quebecred pine 410 50 Honduras, &c... 0 44 0 5 
Kowrie,load.. 8 0 10 9 £8. £8. 
Oregon 710 1010 Ebony, Ceyion, ton 6 5 ll O 
Lath, Dantsic, fathom 40 60 Zanzibar, &c. .. 6 0 10 0 
St. Petersburg. 6 0 7 0 Lignum Vite.. .. 4 0 10 0 
= per C, 12ft. by Mahogany, Cuba, s.d. s. d. 
y 9in. : superficial foot. 0 6 0 9 
qaex pine Ist .. 1510 24 0 St. Domingo, car. 
d.. 4 0M 0 average 05 09 
Srd . 090 Mexican, do. 04 04 
Canada, spruce Ist. 0 0120 Tobasco,do. .. 0 4$ 0 
Srdand2nd 610 8 0 Honduras, do. .. 0 4 0 
New Brunswick .. 610 7 10 Walnut, Italian .. 0 35 0 6 
Archangel 1010 16 0 Rose, Rio, ton 12 6 2% 0 
St. Petersburg -1210 1310 Bahia 10 0 20 0 
nland ° ve OD Sandal 28 0 60 0 
Wyburg ° 810 10 0 “—_ St. Domingo, 
Christiania 12014 0 foo . ee . 2.4 
Other Norway 70 90 
Krinc’s Cottece Enoineertne Socrery.—On Feb. 21st. Mr. 
W. Winn read opeee per at the above society on ‘* Canals.” In the 
commencement of his paper the author classed canals under eight 


separate headings, of which the first was a canal partially sur- 
rounding a town, under which heading he gave a description of 
locks, showing those used in the Regent and other canals ; he also 
drew attention to aqueducts and embankments, noting where in 
some cases tunnels had to be made. After treating two or 
three other classes of canals, Mr. Winn came to where a canal 
ns two oceans, ngring as instances the Suez and the pro 


arien canals. 


e author in his last division described military 


canals, illustrated by the canal at Winchelsea; after which he 


concluded — ahmed with the cost of making canals i 


in different 


countri ring it with the cost of constructing railways. 
A vote o Senin for Mr. Winn’s interesting paper brought the 


proceedings to a pt veaky 
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THE DOURO BRIDGE AT OPORTO. 
No. VIII. 

Havin given in previous articles a complete investi- 
gation of the strains in the Douro Bridge, we bring our 
notice of the remarkable structure to a close with some 
general particulars concerning its site and construction, 
and an explanation of the various competitive designs 
which were submitted for approval, and which we have 
illustrated. : : 

The Valley of the Douro in the neighbourhood of 
Oporto is a hu excavation of great depth between high 
and steep banks, whose bed is filled with so deep a 
bed of sand that it has not been penetrated by borin, 
of 131ft. The depth of the river varies between 20ft. 
and 50ft., even close against the shores, and it is subject 
to high and sudden floods. The rock of which the banks 
are formed is granitic, friable and decomposed on the 
surface, but firm and ——o underneath, as well as in 
some salient points, and especially in those near the 
water’s edge. At the spot chosen for the site of the 
bridge there is a small promontory on either side, 
rising slightly above the water, and offering almost 
sufficient foundation of itself for an abutment. On the 
right, or Oporto, shore the jutting rock is backed by a 
long slope, at an angle of about 40 deg., while on the left, 
or Lisbon, side the terrain is less elevated, and only 
attains the level of the rails 201ft. above the water 
in a distance of 656ft. This configuration of the 
ground explains the dispositions adopted for the tout 
ensemble of the work. n the right bank an abutment 
of 59ft. 3in. high is attached to the side of the rock. On 
the left bank an embankment of nearly 300ft. pre- 
cedes the abutment, whith has only a height of 
42ft. 8in. Between the two abutments, the total 
clear distance is 1158°43ft., and between the centres 
of extreme bearing 1161°71ft. The division of this dis- 
tance is composed as follows : On the Lisbon side three 
spans of 129ft. 7in., and on the Oporto side two of the 
same size, compose what may called the land 
openings between the abutments and the abutment-piers. 
Following these towards the centre on either side are two 
spans of 94ft. a, whose pointe of support are attached 
to the great arch. This disposition leaves a space to be 
filled up of 171ft. 64in., occupied by five openings of 
34ft. 3,75in., which correspond with the central bays of 
the arch. The poser of support of these openings are 
formed by metal piers, or by transverse pieces uniting the 
segments of the main structure according to their several 
positions. 

The portion of the ee which spans the 
openings of 129ft. 7in. and 94ft. 3$in. is formed of two 
girders 11ft. 6in. high, and 10ft. 2in. apart centre to 
centre, of lattice form, with single ties and vertical 
struts, and continuous from the extreme abutments u 
to the point where they meet the central arch, an 
resting on half round collars with keying apparatus for 
maintaining the proper level over the piers and abut- 
ments, to permit free oscillation in the plane of the 

- girder. When the support is fixed the inferior piece 
is single, but multiple—that is to say on rollers— 
when the expansion of the superstructure has to be 
— for. All the piers are of wrought iron, 

hese consist of four en of rectangular section, 
17‘7lin. by 17°7lin., composed of plate and angle irons, 
united at their summits by the girders constituting the 
cap, on which the points of support above mentioned 
rest, and braced horizontally at distances of 11ft. 6in. 
Lateral strains are provided against by the introduction 
of St. Andrew crosses 23ft. and 11ft. 6in. high respec- 
tively in the elevation and sides, while the bracing 
is completed by horizontal cross ties every 22ft. Gin. 
The piers are carried on the masonry by means of iron 
plates attached to the sides of the principals, while 
a single pin whose head is supported on a cast iron disc 
is fixed in the centre of the pier without allowing any 
fastening to be visible on the exterior. These tie pins 
are of round iron 3°5in. diameter, and descend 15ft. into 
the foundations, where they are keyed to large cast 
iron transoms bedded in the masonry, and tied down with 
double T-iron beams built in over them. The piers are 
battered on the sides 933 per 10,000, and 4 per 100 on 
the face. Those supported by the arch are of the same 
construction, and are attached to the arch by strong 
angle irons. The foundations on which the piers rest are 
rectangular in form, hollow in the interior, entirely of 
granite, and going down to the rock into which they are 
scarfed. The rectangular foundations of the two abutment 
piers are of analogous construction to the others, but, on 
account of their great height—about 50ft.—and their special 
destination to serve as points of support to the springing 
or haunches of the main arch, have received certain 
modifications. These consist in the addition on each 
side of the pier of a buttress, built into the masonry of 
the foundations, whose axis is as nearly as possible a 
prolongation of the neutral axis of the arch. The beds 
are oblique, therefore normal to the pressure they transmit 
to the foundations. The two main beams of the arch con- 
verge towards the summit, contrary to custom, being 
49°20ft. apart centre to centre at the springing, and only 
12°95ft. at the soffit, but the necessity of this construc- 
tion is obvious, as the splay at the haunches is an addi- 
tional security against the lateral effect of wind, and 
superfluous width at the top would have been waste of 
material. Having published on pp. 95 and 172 of the 
present volume elevations and plans of the several designs 
proposed for the bridge, we propose to close our remarks 
on this interesting work of art with a description of the 
unsuccessful competitive projects. 

No. 1, p. 95, consisted, as will be seen, of one lar 
semicircular arch, on shore abutments. The two ri 
composing the arch were supported on separate masonry 
foundations, and two semi-arches, springing from the 
same supports, formed the two extremities of the bridge, 
with their centres resting on solid land abutments. i 
form of design was, no doubt, suggested on account of 
the facilities of erection; but without entering into any 





criticism, we cannot fail to remark the difficulty which 
would have been encountered in establishing a perfect 
and homogeneous freedom of expansion and contraction 
throughout the structure. The second project, No. 2, 
consisted of two abutment piers on the shores of the 
river, supporting a girder of 557ft. 6in. span, semi-para- 
bolicin form, with a central depth of 73ft. 94in. The two 
main ribs were intended to be of steel, with a single road 
on the top. The extreme width of the superstructure 
being only 18ft., the viaduct would have been liable to 
dangerous oscillations from side winds. In addition 
to this the centre of pressure of the whole system is 
actually considerably below the points of support. Taking 
the lateral pressure of the wind at 270 tons, and com- 
paring the moment of “upsetting” which this effort 
would produce with that of the weight of the superstruc- 
ture, we find that at a given moment the coefficient of 
stability scarcely exceeds unity, and that the bridge could 
almost be lifted from one of its supports. In any case, 
the entire weight of the superstructure could find itself 
thrown off one side. An enormous amount of horizontal 
and vertical bracing would be required to resist these 
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LE GRAND AND SUTCLIFFE’S PILES.—(For description see page 194.) 


strains, with a consequent augmentation in the duty of 
the bays of the girders; and everything tends to prove 
that this augmentation might reach one-half or two-thirds 
of the coefficient of effect produced by the vertical load ; 
or in other words, the maximum effect allowed for the 
load being 10 kilogs., it can reach 15 or 16 kilogs. under 
the simultaneous action of the rolling load and of the 
wind. With regard to the horizontal effect of wind on 
masonry piers, it is not too much to say that a pressure 
of 130 to 160 tons, taking into consideration the lateral 
superstructure, — at the summit of a pier 164ft. 
high, inspires anything but confidence in a structure so 
little elastic and unsuited to resistance in every sense. 
The same competitors submitted another design — 
No. 3—much resembling the above. The tout ensemble 
of the work was nearly the same, only the larger opening 
was replaced by two smaller ones of 393ft. 6in. span, 
the remaining openings being 147ft. 6in. each. The same 
form of semi-parabola was retained forthe main span with 
a central depth of 49ft. The river pier was projected to 
consist of a caisson—in shape a truncated cone—soft. 
long and 29ft. 6in. wide at the base, to be sunk to a 
depth of 65ft. below low water, which at this spot was 
from 16ft. 4in, to 19ft. Gin. deep. As ata depth of 72ft. 











the borings did not penetrate through the sand, it would 
—— have been safe to erect a pier 245ft. high on so 
unstable a foundation. From the low water level the 
pier was projected in masonry toa height of 52ft. 3in., 
and thence to the point of support of the superstructure 
with two metal tubular columns of ually decreasing 
form, with a terminal diameter of 11ft. 6in. at the sum- 
mit. It need hardly be remarked that this design was 
more costly than the other. 

Design No. 4 was for a bridge of four equal spans of 
225°84ft. each. Two metal piers were projected to be 
built on each shore, and the third point of support 
obtained in mid stream by two large curved counter 
struts springing from the same masonry foundations as 
the piers. The strains produced on the foundations 
would be very great, and the same would be reproduced 
on the struts supporting the centre of the bridge. 
Although the haunches are well splayed to a width of 
37ft. 9in., they still exert at the points of support a pres- 
sure equal to 300 to 360 tons in excess of the normal 
pressure they give under a vertical load. The same 
constructors proposed ~ eee the counter struts by a 
pier sunk with com air, and surmounted by a 
metal continuation, of like construction to the two shore 

iers, as shown in No. 5, page 132. The caisson of this 
oundation was to have been 75ft. 6in. long by 29ft. 6in. 
wide, and to be sunk 85in. 3in. belowlow waterin a depth of 
water of about 32ft. 9in. The whole would have been about 
260ft. high, rather a dangerous experiment in a torrent 
which has been known to scour the bed of the river to a 
—_ of 40ft. at this spot during one of its frequent 
oods. 

The two next projects, Nos. 6 and 7, were withdrawn 
from competition at the last moment. In No. 8 the 
enormous piers projected in No. 6, so wanting in 
symmetry and so unnecessary, were replaced by piers 
similar to those used in France in the great viaducts of 
Busseau d’Ahun, and la Cére, illustrated in our pages 
many years ago, formed of columns well braced and tied. 
The superstructure in both was somewhat perme eee 
i.e. the central arch was 475ft. wide, with a camber o: 
28ft. 10$in. The price of both was calculated at £5 4s. 
per square metre of elevation. 

The price demanded for the works was in the follow- 
ing proportions :— 


Scheme 
Scheme Scheme Scheme Eiffel with 
1, 2 and 3, Eiffel. metal arch. 
28°5 19°6 14°6 “a 10 
or reducing them to price per current metre :— 
£ 8s. d. s. d, £ sd. £ s.d. 
334 00 195 12 0 170 16 0 117 40 
or calculating them by square metre of elevation :— 
£s.d. £ s.d. £ s.d. £s. d. 
6150 4 80 3 86 269 








COUNTY SURVEYORSHIPS IN IRELAND. 
By Carrer Draper, A.B., C.E. 


As these appointments, in common with the great 
majority of those in the public service, have for some 
— been thrown open to public competition, it has 

en thought desirable to give a short account of the 
duties attached to the office, and of the system of filling 
up vacancies as they occur, more especially as there is at 
present a great dearth of sufficiently remunerative 
employment in the engineering profession suitable to 
the numerous body of educated engineers of the present 


day. 

The method formerly adopted for a ap these 
officers is set forth in the Act 6 and 7, Wm. IV., cap. 116 
and was as follows :—The Lord-Lieutenant of Ireland 
from time to time appointed a board of three civil or 
military engineers to examine into and certify the 
qualifications of all persons desirous of being ee 
county surveyors ; he then from a list so prepared of the 
persons certified appointed a surveyor as a vacancy 
occurred. This — in order to secure absolute 
impartiality and a high standard of a qualifi- 
cation, has been amended by the Act 25 and 26 Vict., 
cap. 106, by which the Civil Service Commissioners are 
appointed the examining body, and the examination, 
instead of being qualifying, is rendered competitive. 
Now as there are upwards of forty county surveyors in 
Ireland, we may assume that on an average at least two 
vacancies will occur every three years ; but as many as 
three vacancies have been announced at once, although 
an examination is held if but one vacancy occur. 

hen a vacancy takes place advertisements are 
inserted in various newspapers stating the conditions to 
be fulfilled by candidates and the subjects of examina- 
tion. The interval between the appearance of the 
advertisement and the holding of the examination is 
usually about five weeks. Candidates must be between 
the ages of twenty-six and forty, and must satisfy the 
Civil Service Commissioners as to their professional 
training on adequate works for a sufficient time. The 
successful candidate must produce certificates of \ 
health, and qualification, and the Commissioners in hi 
case make such private inquiries as they may think 
proper into his moral character. When such inquiries 
are complete he receives the Lord-Lieutenant’s warrant 
for his appointment to a county ora division of a county, 
and is henceforward responsible to the grand jury of 
his county for the faithful discharge of his duties, which 
are one y set forth in the Act of William IV., above 
cited, 

The Irish counties and divisions of counties are divided 
into three classes—first, second, and third—the maximum 
salary attached to the first class being £600, to the second 
£500, and to the third £400 per annum; but in some 
cases the maximum salary is not given until the surveyor 
has been for some years resident in the county, and in 
some cases is never given. If, as is usually the case, a 
surveyor be at first appointed to a third-class county or 
district, he must, in order to receive over £400 per 
annum, obtain a transfer, on some fitting opportunity 
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ising, toa county or division of a higher class. All 
travelling and incidental expenses come out of the 
surveyors own pocket, but in nearly every case he 
receives an allowance of £50 per annum towards the 
expenses of an office and clerk’s salary, and is allowed one 
or more assistants, according to the extent of his district, 
who are paid out of the county funds. 

he county surveyors work consists in discharging 
the duties connected with the inspection of the construc- 
tion and maintenance of all public roads, bridges, and 
buildings, and the preparation of all official documents 
relating thereto. e must also attend at the special 
sessions held for the reception of all applications for the 
presentment of public money, and at the assizes, and 
report to the grand jury on all matters relating to his 
office. Grand juries in Ireland are empowered to grant 
superannuation allowances to county surveyors in certain 
cases—the conditions to be fulfilled being set forth in the 
Act 38 and 39 Vic., cap. 56. 

The examination, which is held in Dublin, is divided 
into two parts, the first being purely theoretical and the 
second of as practical a nature as an examination con- 
ducted entirely by written questions and answers can be. 
The subjects and maximum number of marks obtainable 
in the first part, which is of about the same degree of 
difficulty as an examination for Class I. of the Civil 
Service, are as follows :— 

j Marks. 
1..Mathematics, including geometry, algebra, plane 


trigonometry, differential and integral calculus, 
and geometrical optics ... ... 0... 0 ... 2. «» 100 

2. Mechanical philosophy, including statics, dyna- 

mics, hydrostatics, hydraulics, pneumatics, and 
heat regarded as a source of power ... ... ... 100 

3. Experimental philosophy, including heat, electri- 
city, magnetism, and inorganic chemistry 100 
4. Geology and mineralogy ... ... ... 0... 40 
Total 340 


Each candidate must show some proficiency in one at 
least of the above branches of knowledge, or he will not 
be admitted to compete at the second portion of the 
examination, the subjects and marks of which are as 
follows :— 
Marks. 
Strength and other properties of materials, and 
the calculation of strains 


A. Railway and canal engineering ... ... ... ... 140 

B. Marine engineering, including harbour, dock, 
sea, and reclamation works... ... ... .. ... 140 

C. Hydraulic engineering, including water supply, 
sewage, and irrigation... ... ... ... ... .. 140 

D. County work, including architecture, roads, 
drainage, and river works lnetesce ane ae One 
Total 660 


Each of the above branches of engineering includes 
designs, estimates, specifications, &c., and the mechanical 
appliances connected therewith. 

he first portion of the examination usually extends 
over four days, during which eight papers are given, and 
the time allowed is generally three eae to each paper. 
There is then an interval of about ten days, during which 
the candidate’s answers are made up, and he is informed 
whether he is eligible or not to proceed with the second 
vart of his examination. He is also asked in which of the 

ranches of engineering marked A, B, C, and D, he 
wishes to be examined. But it may be remarked that 
the competition for these appointments is so keen that a 
candidate would have but a very poor chance of success 
unless he not oily scores high in the theoretical portion, 
but also is well prepared in all the branches of the prac- 
tical portion. 

The second portion extends over five or six days, during 
which ten or eleven papers of three hours each are given. 
After an interval of about four weeks he is sent a list of 
the marks obtained by each candidate, with his own posi- 
tion among them. Should he be successful, the Civil 
Service Commissioners are very searching in the evidence 
required of his age, health, character, and professional 
qualifications before they recommend him to the Lord 

ieutenant for appointment. On the average, it appears 
that about ten candidates present themselves to compete 
for each vacancy. 

Intending candidates are advised to devote most of 
their reading to the theoretical subjects, as in them the 
knowledge required is obtainable almost entirely from 
books, and a precise and exact answer must be given to 
each question attempted. Theoretical knowledge, too, is 
apt to be soon forgotten, and but few can keep up theo- 
retical reading when practising such a profession as engi- 
neering. The candidate may, however, do very well in 
the practical portion by drawing from his stock in trade 
of engineering knowledge, especially in those branches in 
which he has had practical experience. And, although 
he may not give the exact answer required by the 
examiner, still he must get some credit for his answers, 
if they be given with good judgment and common sense, 
for it is astonishing how much success as an engineer 
depends upon these commodities. 

he first examination was held in the year 1869, and 
there are at present about fourteen county surveyors 
appointed under the above regulations. It is worthy of 
remark that almost without exception all have received 
their preliminary professional training at an university, to 
which is attached a school of engineering, the great 
majority having been educated at Trinity College, Dublin, 
whose former engineering students hold so many public 
appointments at home and abroad. 

We may now proceed to give the questions proposed 
at the examination held in March and April of last 
year, remarking that some half-dozen or so of the ques- 
tions in the first part are taken from examination papers 

_of a previous date :— 
GEOMETRY, ALGEBRA, AND TRIGONOMETRY. 
Time allowed, four hours. 

(1) If one side of a triangle be produced, the exterior angle 
is greater than either of the two interior and opposite angles. 
If the bisector of the vertical angle and the perpendicular on 
the base be drawn, prove that the angle between these lines is 
equal to half the difference of the base angles. 





2) In an acute-angled triangle, show that the square of the 
side subtending either of the acute angles is less than the squares 
of the sides containing that angle by twice the rectangle con- 
tained by either of the sides and the straight line intercepted 
between the acute angle and the perpendicular let fall upon 
it from the opposite angle. a , k 

(3) In acircle the angle in a semicircle is a right angle, in a 
segment greater than a semicircle is less than a right angle, 
and in a segment less than a semicircle is ter than a right 
angle. Given of a right-angled triangle the base and the point 
when the line dividing the vertical angle in the ratio of 2:1 cuts 
the base, construct the triangle. 

(4) The product of the sides of a triangle is equal to the pro- 
duct of the perpendicular on the base and the diameter of the 
circumscribing circle. Hence, obtain an expression for the radius 
of this circle in terms of the sides of the triangle. 

(5) Inscribe a circle in a triangle. Prove that the three bisec- 
tors of the angles of a triangle meet in a point. 

(6) Divide at (a — b) + b'(6—c) + ct(a —c) by (a — b) 
(b—c) (a—c) and find the product of (« + V¥22 + 1) 
(2 + V¥3e +1) (@®—V3e4+1)(@—V2e4+1). 

(7) Solve the equations 

xr y x y = 5 
(=) 33” : y® = 30 
(8) V4+a+Y2e¢1=V72—3 
x 2+2_ », 
(y) az—4 = x—2 e 

(8) Define harmonical progression. If x harmonic means, and 
the same number of arithmetic means be inserted between a and 6, 
and if a series be formed by dividing each harmonic by the corre- 
sponding arithmetic mean, write down the three first terms of 
the series thus formed. 

(9) Prove the formule 
(@) Cos. (A — B) = cos. A cos. B + sin, A sin. B 


(8) (Cos. A + cos, B)? + (sin. A + sin, B)? = 4 ( 





A —B\* 
cos, “5 ) 
(7) Sin. A=3 {4 Yi +s 2A Yi—sin 2A} 
And show how the signs must be taken for any particular case. 

(10) Write down in its simplest form the (r + 1)th term of 
(a x? + 2,28 and show that the sum of the even coefficients of 
(L + x)" is equal to the sum of the odd. 

(11) Two sides of a triangle are 23031 and 7677 yards respec- 
tively, and the included angle 30° 10’ 5": find the other angles. 

Log. 1°5354 = ‘1862215. Log. tan. 15° 5’ = 9°4305727 
Log. 3°0708 = *4872515. diff. for 10" 838 
Log. cot. 61° 40’ 20” = 9°7316452 
diff. for 10” 504 

(12) Give a formula for cos." in terms of a series of cos. 2, 
cos. 22x, cos. 3 x, &e. 

(13) Explain the construction and uses of Gunter’s chain and 
the theodolite. 

DIFFERENTIAL AND INTEGRAL CALCULUS, 
Time allowed, three hours. 

(1) Define a differential coefficient, and find the differential 

coefficients of #" and sin. n x from first principles 


(2) Differentiate ¢ *, sec. _ F Lc — a4 =, 
a Fd 
. @y , dy 7_ 
(3) If y= 1 — a, show that Yaw + rl es 0 


(4) Prove the rule for differentiating /(y,:) when y and z are 
: ean ‘ du 
functions of «; if « = 4/y sin. «, find ya 
= _ fa d"y 
(5) If y= —> find 7 
(6) Explain how to arrive at the limiting values of expressions 
when they take the form 4 . ®@,or0 Xm; find the value 


- 








of (tan. 69 when 6 =. 


(7) If (r) be the radius ‘of curvature at any point of a plane 
curve, (p) the corresponding perpendicular on the tangent, show 
that the radius of curvature at the point where (7) meets the 


curve is © dr 





Pp . 

(8) Investigate the equation to the tangent to a curve when it 
is referred to polar co-ordinates. 

(9) Investigate a formula for the length of a curve referred to 
polar co-ordinates. 

(10) What is meant by integrating by parts. Prove the rule, 
Integrate fx? cos. anda, fe cos. ax dx, 

1 1 
(11) Integrate z*, Zp a? 8 cot. x, Vi i (« +z ) 


1 , 
@+1 ara" ** 


— 1 
V¥za + 242737 tan.~! « 


Vv cos.? 2 — cos? a 

(12) Trace the curves (1) a? y? = 2? (a? — 2?) and(2) r = 
(1 — cos. @) a, find the area contained by each of these curves, 
and also the length of the perimeter of the second curve. 


GEOMETRICAL OPTICs. 
Time allowed, two and a-half hours. 

(1) State the laws of reflection of light ata surface, and explain 
how the image of an object held in front of a mirror is formed, and 
construct the space in which the eye must be placed in order to 
see the image of any given object. 

(2) State the laws of refraction of light at a surface, and explain 
how the image of an object is formed. If a straight stick be 
partially immersed in water, find the angle between the straight 
part and its image. Why is the image bent and curved ? 


(3) Prove the formula— — 1 = 2#—! in the caseof a spheri- 
q p er 


cal lens. 

(4) What is the use of the object glass in a telescope? Describe 
the astronomical telescope. Draw the angular magnitude of the 
uniformly bright field of view. What will be the effect of (1) 
covering over the upper half of the object glass, (2) of covering 
over the lower half of the eye-piece ? 

(5) What is the dispersion of light? Upon what facts does the 

ibility of partially achromatising lenses depend? Describe 
ow lenses may be made partially achromatic. 

(6) How is the velocity of light directly ascertained? What 
effect upon the apparent positions of objects does the definite 
velocity of light have when they are seen from a train in rapid 
motion ? 

(7) Describe an experiment for viewing the solar spectrum by 
means of a heliostat and spectroscope. 

8) Describe the Huygen’s eye-piece, and state how it is 
achromatic. 

(9) Show the position of the image of a small object formed by 
a double convex lens when the object is at a greater distance from 
the lens than its focal length. 

(10) A clock is held opposite a plane mirror, and then opposite 
a convex lens. Draw two figures showing its image in the mirror 
and on the screen. 


STATICS AND DyNAMICs. 
Time allowed, three hours. 
(1) If three forces act on a body and keep it in equilibrium, 





prove that they will be in the same plane, and either be parallel 
or meet in a point. 

(2) Two equal forces act at an angle 9, and have a certain resul- 
tant, if this resultant be doubled when they act at an angle # — 
6, prove that cos, —! §@ =3, 5 

3) Prove that the centre of gravity of a triangle coincides with 
that of three equal heavy particles placed at its angles, 

(4) If A BC D be a quadrilateral, and if A C be joined, prove 
that the distance of the centre of gravity of A B C D from A C 
is one-third of the difference of the distances of B and D from 


C. 

(5) If two rods at right angles, without weight, be suspended 
from the angle, and if, tirst, two weights P and Q be suspended 
from their extremities, the inclinations to the horizontal be equal, 
and then if the weights be reversed, the inclinations to the hori- 
zontal be 60 deg. and 30 deg., find the relation between the lengths 
of the rods, 

(6) Prove the dynamical formule 7? = wz + 2/3,s = u ¢ 
+ $f t*, and v = u + ft, where w is the initial velocity, and v 
that of the body after describing the space s in the time ¢, f the 
acceleration or retardation in an unit of time. 

(7) Given the initial velocity and the angle of poctedtion of a 
projectile, determine its range and time of flight on a plane 
making a given angle with the horizon. 

(8) Show how to find the position of the focus of the parabola 
described. 

(9) Prove the relation between the angles of incidence and 
reflexion in the case of a body impinging on a plane at an oblique 


angle. 

(10) A ball of given weight and velocity strikes two equal balls 
of same substance in the direction of their common tangent; find 
their directions and velocities after impact. 

(11) Describe the varieties of levers and give an example of 


(12) Two forces P and Q make angles @ and 6 with a lever; 
find the magnitude and direction of the resultant. 


Hyprosratics, Hypravutics, PNEuMATICS, AND Heat, 
Time allowed, three hours. 

(1) What is meant by the pressure at a point in a mass of fluid 
at rest? If the atmospheric Vy be 14°73 lb. per square inch, 
at what depth in a lake will the pressure be 401b. per square 
inch, a cubic foot of water weighing 62°5 lb.? 

(2) Find the resultant vertical pressure on a body wholly or 

rtially immersed in a fluid at rest.. Find the vertical and 
Cocdsoatal pressures on a cone whose axis lies at the surface of 
the fluid. 

@) Explain the construction and use of the diving bell; if a 
cylindrical bell, 6ft. in height, be sunk in water until its top is 
31ft. from the surface, find the height of air in the bell. 

(4) How does the position of the metacentre affect the stability 
of a floating body? A square thin board of uniform thickness 
floats in water; show that if the broad face be vertical, the 
equilibrium will not in general be stable. 

(5) Find the pressures on the bottom and sides of a cube filled 
with liquid. Find the centre of pressure on the side. Is the 
position of the centre of pressure raised or lowered by taking the 
pressure of the atmosphere into account ? 

(6) Define specific heat. Explain how to find the specific heat 
of a body by the method of mixtures; to what sources of error is 
this met subject? 

(7) If 2lb. of metal, heated to 130 deg. C., are plunged into 
1lb. of water at 15 de, x., contained in a glass vessel weighing 
21b., and when the attire 4 water, and glass have acquired the same 
temperature they are at 20 deg., what is the specific heat of 
the metal, that of glass being "177? 

(8) Explain what is meant by the mechanical equivalent of heat. 
How is it found, and indicate other methods of arriving at the 
=“) ifue fic h f be to that of water as 9: 100, 

9 the specific heat of copper be to that of water as 9: 
by how much will the temperature of a mass of copper be raised 
by a fall of 500ft., if the mechanical equivalent of heat be 
772 foot-pounds? 

(10) How is the melting point of ice affected by pressure? How 
does this explain the motion of a glacier? 

(11) State the experimental laws connecting the pressure, 
density, and temperature of air if p ¢ ¢ and p! e! ¢' be correspond- 
ing pressures, densities, and temperatures, prove that p: p' ::¢ 
(1 + @t):e' (1+ « ¢') where a2 = '00366. If two vessels contain- 
ing air at the same temperature, but of different densities, have 
their temperature increased by the same amount, which has 
received the greater increase of pressure? 


Heat, Evecrricitry, AND MAGNETISM. 
Time allowed, three hours. 

(1) Define the dew-point. How may the hygrometric state 
of the atmosphere be ascertained from (1) the dew point; (2) the 
indications a the wet and dry bulb thermometer? ; 

(2) A polished brass plate and a piece of black marble acquire 
in sunshine very different temperatures ; but in a house they are 
generally of the same temperature, explain this. 

(3) Define specific heat. If 5 lb. of iron at 100 deg. C. be 
immersed in 2b. of water at 15 deg. C., and if the resulting 
temperature of the whole be 32°5 deg. C., what is the specific 
heat of iron? . : 

(4) Define the mechanical unit of heat, and explain one 
method of arriving at it. Indicate also other methods by which 
it may be found. 

(5) State the relations between the positive and negative states 
of electrified bodies, and how far do magnetic polarities exhibit 
the same relations? ¥ a 

(6) What circumstances determine whether a lightning dis- 
charge will take place at ny hap wed and upon what does it depend 
whether the discharge will be destructive or not? 5 

(7) Describe the action of a condenser. What is the ‘‘capacity” 
of a condenser? Explain on general principles why the spark 
from a large Leyden jar will be shorter, but more noisy, than that 
from the conductor from which it has been charged. 

(8) Describe the process of electro-plating, and state the laws 
upon which such actions Ag ; 

(9) How do you practically distinguish magnets from magnetic 
substances? 

(10) What will be the electric condition of the several parts of 
a gal vanic battery, one pole of which is connected with the 
earth ? 

(11) What in general are the defects of the one-fluid cells? 
Describe two one-fiuid cells which partly counteract these defects, 


CHEMISTRY, 
Time allowed, three hours. 

(1) Describe the chemical relations of hydrogen and the action 
of hydrogen on heated iron and steam on heated iron, and explain 
the sanerent inconsistency in these cases. 

(2) Describe the preparation and properties of the oxides of 
—, Explain the action of sulphurous acid on ferric chloride 
and permanganate of potash, 

(3) Give the composition of potash, baryta, and alumina. 
How is the formula for alumina proved? Give their chemical 
relations, and how they are distinguished from each other. 

(4) How do rain and spring waters differ? What substances 
ont contain? In what manner do they act upon metallic 

? 

5) What conditions seem to determine the rusting of iron ? 
What is the composition of iron rust? How is steel made blue, 
and how does that protect it from rust? 

( Give an outline of the metallurgy of copper. 

7) What are the chief constituents of atmospheric air? In 
what proportion are they found ? 

(8) How is a mixture of some marsh gas and air analysed ? 
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“(9) In what forms does carbon occur in nature uncombined ? 
In what substance is it most abundant, how is it combined in 
that substance, aud how is its presence roved ? x 

(10) How on iron — chemically from steel? Describe one 

é ing steel. 

Pet) | nee how phosphorus is prepared, what is the differ- 
ence Beem the red and common phosphorus, and how are they 
proved to be one and the same substance ? 


GroLogy AND MINERALOGY, 
Time allowed, three hours. 


}iveeightexamples of minerals with characteristic cleavage, 
at ia the elation of the cleavage to the crystalline form in 
on What minerals are essentially oxides of iron, hydrous 
or anhydrous? State how they differ from each other, and 
in what situations and with what associations do they occur, 

(3) State the crystalline — common forms and other 
characters of augite, fluor, chlorite, mesot ype, baryte, and albite 
what are the peculiarities of the crystallisation of granite, an 
rive an explanation. ’ 
eT4) Define basalt, diorite, serpentine, chalk, gneiss, boulder 
clay. State the class and subdivision of rocks to which you refer 
them. Account for the columnar structure of basalt, and give 
evidence in proof. | , ; 

(5) Explain the origin of springs, particularly at a line of fault, 
what kinds of rocks are readily permeable, and which kinds most 
impervious to water. Give the situations of the hot springs in 
the British Islands. . poe : : 

(6) Define dip, strike, overlap, lamination, under what circum- 
stances’ are igneous rocks stratified, and how are such rocks dis- 
tinguished from aqueous deposits. 

(7) In what different ways does the weather affect limestones, 
greenstones, and granites, and what features of the surface, 
when such rocks crop out, are the consequences of such 
weathering ? , : 

(8) Describe moraines, explain how they are produced, and in 
what respect they differ from water borne ee 

(9) The carboniferous strata of these islands consist of beds of 
various kinds; describe the chief varieties, and point out the 
circumstances under which they have been deposited, and give 
specific reasons for your answer. : : 

(10) Give the succession of the mesozoic formation as they 
occur in the British Islands. What is the specific evidence for 
dividing the oolitic strata from the formations above and below 
them ? ‘ 

(11) What are the principal fossil forms of cephalopods, and in 
what formations do they occur ? 


KNOWLEDGE OF MATERIALS, 
Time allowed, three hours. 


(1) Describe the characteristics of good sound bricks, and state 
how you would tell machine-made kiln burnt bricks from hand- 
made clamp bricks, : 

(2) What kind of timber would you specify to be used for the 
following purposes ?—Floor joists, rs. piles in foundations, 
canal lock gates, earth wagons, and scaffold poles. 

(8) Name the constituents of granite, and state how they affect 
its durability and strength. ; 

(4) What are the relative merits of the oolites and magnesian 
limestones as building materials? Name any well-known 
examples of each. 

(5) A floor of Portland cement concrete was found in setting to 
have pushed out the walls on which it rested; would you ascribe 
this to any defect in the cement, and, if so, would there be any 
means of preventing a similar occurrence without returning the 
cement to the manufacturers? 

(6) What description of lime is generally used for internal 
plastering? Apart from the question of cost, explain why it is 
preferred, 

(7) Draw up a specification to govern the supply of fire-clay 
drain pipes for a town sewer. When the pipes are being 
“nee” how would you know that they were made of the 
material specified? 

(8) Explain the difference between case-hardened iron and 
malleable cast iron, and describe the final process of manufacture 
through which each has to pass. 

(9) Draw up a specification defining the tests to which you 
would put the iron used in the links of a be mere bridge. 

(10) What is the object of priming woodwork, and what does 
the priming coat consist of ? 

(il) Mention the chief materials used in oil painting, and 
some of the means of adulteration resorted to in their manufac- 
ture. 


CALCULATION OF STRAINS, 
Time allowed, three hours, 


(1) A beam, supported at both ends A and B, has to carry a 
load of 2 tons at a point 4ft. distant from A. It also supports an 
uniformly distributed load of 3 cwt. per foot between the centre 
and B. Find the reactions at the points of support and the 
— stress at the centre. 

(2) Explain the nature of the stress set up in continuous 
girders. What are their advantages and disadvantages? 

(3) Give the cross section of a cast iron beam, 20ft. span, to 
carry an uniformly distributed load of 5 tons. 

(4) A weight of 3 tons is supported on an inclined plane, whose 
inclination to the horizon is 45 deg. by a force acting parallel 
to the plane ; if the coefficient of friction be 0°65, find the force. 

(5) It is proposed to draw piles from the bed of a tidal river by 
the floating power of a barge 45ft. long, 14ft. wide, and 5ft. deep, 
which draws 18in. of water. What force will be exerted on the 
pile head if the gunwale be within 6in. of the water’s edge? 

(6) A tank is surrounded by a brick wall 8ft. high and 18in. 
thick, Find the height of the water which will just overcome the 
“7 a A of the wall. 4 sian ; a, S00 

raw a stress diagr: or this roof, princip: t. apart, 
load, 20 1b. per square ae purlins at a a. 
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RawaY ENGINEERING. 
Time allowed, three hours. 
(1) Describe the relative advantages and disadvan s of the 
double-headed and flat-bottomed or Vignoles rails. eat 
(2) Describe the actions of a long carriage on bogies and on a 
rigid wheel base describing a sharp curve. 
(3) Describe and explain the use of the following :—Fish-plate, 


fang bolt, buffer stop, water crane, switch locking bar, and check | P 


rail, 


(4) Give sketches and explain arrangements by which the tire 
of a wheel may be prevented from leaving the wheel, if broken. 

(5) Give a hand sketch of a set of switches leading from a 
straight to a curved line, standing for the branch line. 

(6) Give a brief specification for laying the permanent way of 
an important line of railway, the rails, fish-plates, chairs, &c., 
being lelivered by the company to the contractor. 

(7) Give a dimensioned cross section of a cutting for a double 
line of railway in a town, enclosed by retaining w: e rail- 
way runs north and south, and the strata are clay and shale 
dipping east and west at an angle of 35 deg, Show the position 





of Pag rails, &c., and the approximate section of the retaining 
walls, 


CanaL ENGINEERING. 
Time allowed, three hours, 

(1) State the means of supplying a canal with water, also how 
the water is wasted, or otherwise menos of, 

(2) Give a sketch plan of the hollow quoin with part of the 
heel post, explaining its peculiarity and advantages. 

(3) Describe the following accessories to a canal :—Waste weir, 
tow-path, inclined plane, stop gates. 

(4) Describe two or three methods of passing from one level 
to another, mentioning their relative advantages and disad- 


yy 
(5) Give a dimensioned cross section of a brick aqueduct to 
carry a canal 30ft. wide and 6ft. deep; the arches are 20ft. span 
and 5ft. rise, and the piers are 10ft. high. 

(6) Give a specification for the preparation and laying of the 
puddle lining of a canal between side walls in an embankment. 


Harpourk AND Dock Works (A). 
Time allowed, three hours. 
(1) Explain the different considerations to be regarded in 
choosing the site of a harbour of refuge, and the principles which 
late the design of the plan and the cross section of the piers. 
2) Give an instance of a successfully designed harbour and of 
an unsuccessful one, explaining the reasons in each case. 

(3) Give a sample section of a sea wall on a fore shore of 1 
in 7, terminating seaward in a slope of 1 in 20; the rise of tide is 
20ft., and the work is unaffected at half tide. 

(4) A wet dock may be entered directly from a tideway by a 
lock, or indirectly by a tidal basin or a half tide basin. Explain 
the difference of the conditions in each case, and why the practice 
has varied. 

(5) What direction shou'd groynes to stop moving shingle 
have with regard to the coast line and the direction of the pre- 
bey Soy ? 

(6) What direction should the entrances to a wet dock and to a 
dry or graving dock have with regard to a rapid tideway? Give 
your reasons for the particular angle given. 

(7) State the causes of the failure of retaining walls, and also 
how  ! may be ory md met. 

_ (8) What is the best description of work for embanking a tidal 
river, 


Harbour AND Dock Works (B), 
Time allowed, three hours. 

(9) How is it that the outlines of wet docks are so varied? 
ae the principles which regulate the designing of the general 
plan. 

(10) Under what conditions is piling used in submarine works, 
and under what circumstances may its use be obviated? 

(11) What are the causes of failure in foundations, and how 
may they be counteracted ? 

(12) What change does a tidal river undergo, and how do they 
affect submarine works ? 

(13) Explain briefly why the river Thames, in the metro- 
politan reaches, flows 12in. higher, under exceptional conditions, 
than it did ten years ago. 

(14) State the principal improvements that have been lately 
introduced in the construction and lighting of lighthouses. 

(15) State the _—— per foot superficial on ordinary founda- 
tions, and why they may in exceptional cases be exceeded. 

(16) What forces tend to disturb the invert of a lock and of a 
dry or graving dock? How may they be counteracted? 
— a practical instance of failure, and a completely success- 
ul one. 


Water Svurrpty. 
Time allowed, three hours. 

(1) What causes the available rainfall of a district to be less 
than the actual rainfall ? 

(2) Give a cross section of a reservoir dam at a point where the 
bank is 40ft. high, and the puddle trench 18ft. deep. 

(3) What considerations fix the length of the waste weir of a 
— reservoir ? 

(4) What causes the water in a well to become impure? How 
may this be prevented ? 

(5) Draw a sketch section of a jin, bib cock adapted to high- 
pressure, 


SEWAGE AND IRRIGATION. 
Time allowed, three hours. 

(1) Two water-closets are over each other, and beneath them is a 
sink in the kitchen 4ft, over the level of the ground outside, themain 
sewer is within 10ft. of the external wall of the kitchen, and 8ft. 
below the surface of theground. Draw a sketch section showing 
the arrangement of the soil pipes, overflows, traps, ventilators, 
and drains. 

(2) Give a sketch section of a gully not constructed of any 
special materials. State its advantages and disadvantages. 

(3) A manhole leads to a 12in. pipe sewer whose lower surface 
is 8ft. - the ground. Give a section of it, and an estimate of 
its cost. 

(4) A conduit 18ft. wide, semicircular in shape, is constructed 
in a clay soil; it is lined with concrete. Draw a cross section of 
it, give a specification for the work, and an estimate of its cost 
Pea} What wee the advantages of subsoil d d 

at are the advan of subsoil drain in a district 
where houses are to be erected ? oe 

(6) What kind of sewer would you construct to receive a 
fluctuating amount of sewage, so that it shall always have the 

uisite velocity ? 

7) How would you prepare a clay soil to receive the sewage of 
a town of 5000 inhabitants? How should the site be situated 
with respect to the town, and how many acres should be taken 
for ordinary submersion irrigation ? 


ARCHITECTURE, 
Time allowed, three hours. 


(1) Draw to a scale of fin. to 1ft. the upper half of a Grecian 
Doric column, taking the diameter at the centre at 3ft. Show 
also the entablature above. 

(2) Sketch the different forms of arches from the Norman to 
the Elizabethan period of English architecture, as well as the 
mouldings peculiar to each period. 

(3) A chimney stack containing three flues, 14in, by 9in., 
tong a roof between the eaves and ridge to which it is parallel. 

how by sketches how the rafters are trimmed round it, giving 
full details of lead flashings and gutter. 

(4) At what spans of a roof respectively would you use a collar 

m truss, a king post and a queen post truss ? 

(5) Give sections, on a scale of 5ft. to lin., of wooden roofs for 
spans of 16ft. and 25ft. respectively. No ceilings are required. 
Mark the several dimensions. 

(6) Explain by sketches the construction of a framed and 
raced door, and a six-panelled double eo door, the lower 
—— — butt, the middle bead flush, and the upper bolection 
moulded. 

(7) Give a diagram in outline of an iron truss suitable for a span 
of 45ft. Show by sketches how it rests upon the side walls, and 
the method of forming the various joints. 


Roaps. 
Time allowed, three hours, @ 
(1) State the points upon which the f ti f . 
manent re wad ws a onmiey district ict di eo <r ptuemtts 


epen 
(2) Describe the ordinary methods of draining roads in both 
town and country, 


(3) What considerations determine the amount of curvature 
given to the cross sections of roads? ; 

(4) In selecting stone for the metalling and foundation of a 
road, what qualities would you look for, and what orders would 
you give about reducing it to the required gauges ? 

(5) Give a cross section, to a scale of 4ft. to lin., of half the 
roadway, with footpath on one side, for a street in a town where 
the traffic is heavy. 

(6) Give a specification for the above, and also an estimate of 
the probable cost of one yard run of it. 

(7 Draw, to a scale of 4ft. to lin., a cross section of a road 
skirting a hill, whose slope is 2 to 1, roadway 15ft. wide, footpath 
on one side 5ft. wide, where the soil is sandy gravel. 


DRAINAGE AND RIVER WORKS. 
Time allowed, three hours, 

(1) What considerations determine the minimum fall to be given 
to house drains and main sewers? 

(2) Draw to a scale of a cross section of a main sewer 
for a large town, explaining its construction, and why you adopt 
that form. 

(3) Explain how you would prevent sewer gas from entering a 
house by the pipes from the water-closet, si and waste from 
cistern. 

(4) In laying out the course of a road which crosses a river, 
what considerations would govern the selection of the point for 
crossing and the nature of the bridge? 

(5) How would you prevent the overflowing of a river, or, at 
all events, confine the floods within certain limits by means of 
embankments ? 

(6) To prevent the abrasion of the bank of a stream ex to 
heavy floods, it is pro to pitch it from a depth of 2ft. below 
to 6ft. above the average dry weather level; if the slope of the 
bank be 45 deg, and of a soft nature, describe by sketches how 
you would do the work. 


(7) Draw out a specification for the execution of the above 
wor! 








LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
(Vicz-CHANCELLOR Siz J. Bacon,—13th March.) 
ADAIR v. JOHNSTON, AND ADAIR v. POE. 

THESE were actions brought by Mr. Adair, of Live 1, the 
plaintiff in the recent action of Adair v, Young, which was 
reported in these columns on Feb 7th last, against the masters 
of the British ships Trafalgar and Glendarnel respectively, to 
restrain the infringement of the plaintiff’s patent for ships’ 
pumps, the validity of which had been established in the previous 
action above referred to. 

Mr. CuHapwyck HeEatey, for the plaintiff, moved, in both 
actions, for injunctions to restrain the respective defendants until 
the trials of the actions. 

in the first action the defendant was not represented, and an 
injunction was ordered against him upon proof of service of notice 
of motion. In the second action, 

Mr. Aston, Q.C., and Mr. McCiymont opposed, but ultimately 
gave an undertaking, in the terms of the notice of motion, not 
to infringe the plaintiff's patent, upon which the motion was 
directed to stand over until the hearing of the action. 


ADAIR v. YOUNG. 

In this matter it will be remembered that judgment was given 
for the plaintiff, and that an account of profits made by the 
defendants, Messrs. Wallace and Co., was directed to be taken 
in Chambers. Proceedings upon the judgment had already been 
commenced in Chambers. The defendants had given notice of 
appeal, and Mr. Aston, Q.C., and Mr. McCiymont now moved 
to suspend all proceedings upon the judgment pending the appeal. 

Mr. CuapwycK HEALEY appeared for the plaintiff to oppose 
the application. 

His Lorpsuir declined to stay proceedings. To doso would 
be to express a doubt as to the propriety of his own judgment—a 
doubt which he did not for one moment entertain. The motion 
must be dismissed with costs. 








PRIVATE BILLS IN PARLIAMENT. 

Tue following is a list of the Private Bills which, at the 
date of our last impression, had been postponed. Some have 
been examined and again postponed. The letters S.0.C. and 
N.C. indicate respectively ‘‘ Standing orders complied with” 
and ‘Standing orders not complied with.” The dates given 
are those appointed for the examination of the Bills referred to. 





No) Name of Petition. 


| Parliamentary Agent. | Remarks. 





67,London Street Tramways ..\J.C.Rees .. .. .. «-\N.C. 
70 London Tramways .. .. ..|J. C. Rees oo oC. 
92, Southwark and Deptford Tram-) ' 


| Ways .. .. .. «+ «. «+ Wyatt, Hoskins, & Hooker|March 17. 
94° South London Tramways ..'Hanly and Carlisle .. ../S.0.C. 
112 Ballymena, Cushendall, and: 





Redbay Railway .. .. ..'SherwoodandCo. .. ../No appear- 
150 Midland Counties and Shannon ance. 
| Junction Railway .. -. John Sandes.. .. .. ...March 20. 
159 Exeter Corporation Gas .. ..George Norton .. .. ..\No appear- 
207 Ramsgate and Margate Tram-| ance. 
| WayS.. .. .. «- .. .. P. Burdett Cunningham ..'S.0.C. 
224. Preston Tramways Extension'T, and V. Baines.. .. ..{April 10. 
225,Rosstrevor and eel -| | 
| WAyS .. .. «oc «2 «- «+/T. and V. Baines.. --.No appear- 
\ ance. 
252 Sligo Borough Water .. ../P. Burrowes Sharkey  ..|No appear- 
| | ance. 
! 








K1ne’s CoLLEGE ENGINEERING Socruty.—On Feb. 28th, Mr. S. 
G. Heynes read a paper on “ Agricultural Implements.” He 
commenced with a description of the plough, showing by way of 
illustration one of the most improved forms. The clod-crusher 
and harrow were the ae next touched upon. Mr. 
Heynes then described the drill, showing how the different kinds 
of drill operated, and stating the advantages of some drills over 
others. After dealing with many other kinds of implements used 
in agriculture, the author concluded his og with a detailed 
account of the reaper and mower. A vote of thanks was passed 
at the end of the discussion for Mr. Heynes’s paper, which 
brought the meeting to a close. At an ordinary meeting of 
the society held on March 7th, Mr. E. Conder read a 

per on “Steel.” The author commenced his paper by 

efining steel, stating its difference in behaviour to iron when 
brought in contact with a permanent magnet. He then described 
the method of making steel by cementation and shearing, after 
which a long account was given of the Bessemer steel process, 
besides those know as Heaton’s and Siemens-Martin. Mr. Conder 
next drew attention to the Whitworth fluid-compressed steel, 
showing how the strength of this kind of steel was tested by 
hydraulic power. Hardening and tempering were also touched 
upon, besides which a description of case-hardening was also 
given. The author then concluded his paper by naming the 
various metals which can be alloyed with steel, and remarking on 


the probable future of steel as a universal metal for constructive 
where lightness and strength are required. A discussion 





then followed, after which a vote of thanks was passed for Mr. 
Conder’s interesting paper, 
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MICHELE’S PORTLAND CEMENT MAKING PLANT. 
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Ficures 1 and 2of our illustrations above represent 2 set of 
twelve of Johnson’s chamber kilns, used in the manufacture 
of cement, and as improved by Mr. V. D. Michele. They 
are arranged back to back, six of the drawing kilns face one 
way and six the other, the patent chambers running towards 
each other and meeting in the centre where they are all connected 
with a brick chimney, 200ft. in height, by means of flues 
running parallel to the lines of kilns. The kilns are of the 
ordinary construction, but instead of being surmounted by 
domes with openings in their centres, they are arched over 
with bricks on end. This arch, which is thus Qin. thick, is 
carried along in one direction, and supported by concrete 
piers which are filled round with ground work. The chambers 
thus formed are 65ft. long and 5ft. high in the centre, and 
15ft. wide. They are each connected with the chimney flue 
by three small openings lft. square, fitted with dampers, 
Besides these o in each, there are four at the upper part, 
circular in form and lft. 6in. in diameter in their tops, for 
pw of ventilation, and four small square openings in 
their sides, fitted with light valves, for the admission of the 
material to be dried in them. There is also an opening in the 
front of each for introducing coke. A light roof may be 
thrown over the whole to keep off the rain. The 
action of the chambers may be thus described :—The 
kiln having received its charge of dried material and coke, 
the ‘“slurry”—or chalk and clay, with about 40 per cent. of 
water—as pumped up from the mixing mill, is allowed to run 
into the spaces between low walls which divide the kilns and 
the arches of the chamber. When these spaces are full the 
valves in the sides of the chamber are drawn up, and the 
material rushes in and forms a layer about 16in. thick all 
over the floor. The whole of the material will not, however, 
flow, as in the state in which it is pumped up it soon consoli- 
dates, and what is left behind is therefore then thrown up 
into the outsides of the arch, The chamber having been thus 






































































































































loaded, the dampers are raised and the kiln lighted up. When 
the kiln is burnt off—in less than a week—the ‘slurry ” both 
inside and outside the chamber is found to have been dried by 
the waste heat produced by the burning, and there is suf- 
ficient of it for the next charge. Thus one charge in the 
kiln dries material for the next, and soon. The advantages 
of Johnson’s system are that the usual coke ovens which con- 
sume a large quantity of fuel are entirely dispensed with, and 
the waste heat from the kilns is utilised in a practical and 
economical manner. The Johnson chambers were at first con- 
structed 100ft. long, and all the material was dried within 
them; but by adopting Mr. Michele’s system of drying 
outside as well as inside, they can be constructed little over 
half the length, thus occupying about half the space, and as 
the arches are constructed of very much thinner brickwork 
the first cost is less than half. The kilns are in operation at 
Messrs. Francis and Co.’s, Cliffe Works. 

Respecting the wash-mill, Figs. 3 and 4, it may be well to 
premise that according to the usual method of preparing 
slurry, from which cement is made, proportionate quan- 
tities of chalk and clay are placed in a tank or circular 
receiver, termed a ‘‘ wash-mill,” in which by agitation and a 
raking process they are reduced to such a consistency that 
they will pass through a wire gauze, having about thirty holes 
to the lineal inch, into settling ‘‘ backs” or reservoirs, where 
the solid matter is precipitated, the supernatant water flowing 
away as it becomes clear. This process requires a long time 
to complete, as the quantity of water to be removed is large— 
being that which was added in the wash-mill, or equal to 
about three tifMes the weight of the material dealt with—and 
the rate of precipitation is slow. 

According to another process of preparing cement slurry, 
the ingredients are agitated in a reduced quantity of water, 
and brought to a state of thick sludge in the wash-mill, from 
which, after passing through a grating with spaces about sin, 


| wide, the material is lifted to ordinary grinding stones, and 
by their means reduced to the necessary consistency. 

Our illustration represents an improved mill, the action of 
which is as follows :—About 20 per cent. only of water is 
added to the ingredients, which are reduced in the manner 
| first described in an ordinary wash mill, and as the ‘‘slurry” 

rises over the edge of the pan, it finds its way between cast 
iron serrated surfaces, which form the rim of the wash mill, 
and one of which rotates with the mill, and is by them reduced 
to the necessary consistency. After leaving the mill it is at 
once, without any further treatment, pumped, or allowed to 
flow to the drying space. Fig. 3 shows a vertical sectional 
elevation, and Fig. 4 plan of the apparatus. The arms A, 
which carry the rakes B in an ordinary wash mill ©, are 
extended, and from their ends is suspended a cast iron grind- 
ing = D, Figs. 5 and 6, which may be made in one piece or 
built up of segments, united together by bolts, which rotates 
with and is driven by the arms A, through the intermediation 
of the rods F, Below is a similar fixed plate E, Fig. 7, which 
forms the edge of the mill pan, and the cement slu 

asses between thesé surfaces, the lower one of whic 
is stationary, and the upper moving, and when thus 
reduced to the necessary consistency, falls into the receivin 
channel G, which conveys it away. The advantages sec 
by these mills are that the expense of constructing ‘‘ backs ” 
and the cost of working them, as well as the delay incidental 
to their use, are saved, as well as the space they occupy. No 
other machinery is required to prepare the slurry, which can 
be at once pumped direct from the wash mills to the drying 

lace, containing only about 40 per cent. of water. No miller 
1s required to attend to the plates, which will last a long time, 
and when worn out are cheaply renewed. The first two of 
these mills—after the experimental one—which have been at 
work for some months, showed scarcely any wear after 





preparing upwards of 4000 tons of material, 
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Bea. BPAY aA. TIRE LATE SE. 


MESSRS. 


W. COLLIER AND CO., GREENGATE, SALFORD, 


ENGINEERS. 





WE illustrate above a very powerful and new type of tire 
lathe manufactured by Messrs. Collier and Co., of Salford, and 
supplied by them to several railway companies. Both face 


lates are driven bya heavy lay shaft. In cheap lathes this shaft | 
is sometimes dispensed with altogether, and even in many so- | 
called good lathes this shaft is so weak that it springs, and a | 
heel without | 


heavy cut cannot be taken on the left-hand w 
roducing chattering and bad work. The driving 
Messrs. Collier’s lathe is shown in the diagram. The bed 
shaft is Gin. in diameter on a 4ft. wheel lathe, 7in. on a 6ft., 
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plates after being bored were again separated to clear away 
the burrs. The outside shell, and as much of the internal 
rivetting as could be got at, was rivetted by the hydraulic 
rivetting machine. In fixing the tubes in the boilers, the fol- 
lowing was the plan taken. Thestay tubes were screwed into 
both tube plates tight, and with a machine for the purpose. 
At the inner ends they were rivetted over. No nuts are used 
either for smoke-box end or the combustion chamber ends, 
the tubes fitting the tube plates tightly. The plain tubes are 
expanded and rivetted over at the combustion chamber ends, 
and expanded and left standing 
out from the tube plates jin. 
with the view that in the event 
of the rivetting at the inner 
ends getting burned away, or if 
the tubes were drawn out, this 
3in. would allow them to be 
driven further in to provide 
for the re-rivetting over again 
of the inner ends. The inner 
ends of the furnaces and the 
bottoms of the combustion 
chambers have an arrangement 
made for the admission of air 
there in streams to assist in the 
ignition of the gases as they 
leave the furnace, and before 
they pass through the tubes. 
This arrangement consists of 
a fire-brick bridge or wall, 
built at the inner ends of the 
furnace bars, resting on the 
cast iron bearers. The fire 
bricks are carried up to say 
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12in. or l4in. from the centre 





of the furnace at the roof, 
giving just as much opening as 
may be required for the pass- 
ing over of the gases and 














flame. At the back of this 





and 8}in. on an 8ft. lathe. The face plates can be made to 
revolve at different speeds, when turning wheels not keyed on 
the axle. When the pinion A is thrown out of gear with the 
wheel B on the face-plate, and the pinion C is put in gear with 
the wheel D which is keyed on the lathe spindle, the face- 
plate B revolves quickly for boring and bossing wheels, and 
at the same time the other face-plate is driven through the 
wheels E F G, thence through the large bed shaft I and the 
wheel and pinion J K, at a slower speed for “‘ topping ” wheel 
centres. When turning a pair of wheels keyed on the axle, 
the two face-plates are driven simultaneously from the two 
pinions on the bed-shaft through the wheels E FG, the pinion 
C being put out of gear with the wheel D on the spindle. 

is arrangement is found very useful in railway repair 
shops where there is a t variety of work, but not enough 
to keep a special machine going for each kind of work. 
Messrs. Collier also sometimes supply a special apparatus to 
use in these lathes to re-turn up the axle journals without 
taking the wheels off. 








BOILERS AND SUPERHEATER OF THE LORD 
OF THE ISLES. 


Iv our last impression we published a working drawing of 
the boilers of the steamship Lord of the Isles. The following 
information concerning them will be found useful. The 
ae give longitudinal elevation and cross sectional plan of 
the boilers and superheater. They are made of the follow- 
shoes viz, :—Outside shells of boilers and superheater, 
BB Staffordshire ; end plates of boilers, stays, — lates of 
superheater, B B Staffordshire ; tube plates, tops of furnaces, 
combustion chambers, flues, bottom plate o: superheater, 
Farnley. The tubes were made by the Caledonian Tube 
Company ; the rivets are of Lowmoor quality. The furnaces 
are welded at the joining of the top and bottom plates, 
instead of the usual rivetted seam. 

The whole of holes of the boilers and superheater may be 
said to be bored, The plan adopted in making the holes was 
to first punch holes in one plate fin. smaller than was required 
for the rivets. This plate after being punched was clamped 
to the plate to which it was intended to be connected, and 
both plates were bored to the required size for the rivets. The 





bridge is a perforated cast 
iron plate, to admit the air in 
streams. The air is regulated 
by a small door underneath in the ash-pit; the rod to open 
and shut this door is carried out to the mouth of the ash-pit, 
so that the engineer may regulate the admission of air 
according to the kind of coal he is burning. Portabledampers 
are fitted to the mouths of the ash-pits ; their use is mostly 
needed on sudden stoppages or going into or out of harbours, 
reventing all air from getting to the furnaces, so as to keep 
ot the generation of steam at those times. The usual 
damper is fitted into the funnel with opening and shutting 
gear carried to the engine-room starting platform ; the engi- 
neer is thus enabled to regulate the supply of steam and also 
the consumption of coal. Z 
The superheater, or as it may be termed, the separator, is 
scr centrally on the tops of both boilers, and is carried up 
y strong division plates and circular covering plates, the 
whole being stiffened with angle iron. The superheater is 
simply a cylindrical shell enclosing four flues to carry up the 
smoke from each smoke-box separately, so that the smoke 
from each end of the boilers has a flue for itself distinct from 
the others, until it emerges into the funnel proper. The 
superheater is mainly intended to separate the water from the 
steam, or in other words, dry the steam, and give it a little 
more heat before passing into the main steam pipe towards 
the engines, so that it may have the heat due to the pressure 
at the high pressure-valve casing. Two Sin. diameter pipes 
and valves are fitted to the bottom of the superheater, lead- 
ing into the boilers under the water level. The internal 
arrangementsof the boilersand superheater have been sostudied 
that access is easy to all parts of them, either for cleaning or 
repairs, 
he steam passes from the boilers to the superheater by an 
internal pipe, carried the whole length of the boilers at the 
roofs, through slits cut inthe pipe. To prevent the radia- 
tion of heat, the boilers and superheater are covered entirel 
with Keenan’s papier mache, and this again is protected wit. 
alvanised sheet iron plates enclosing the whole completely. 
he boilers are raised Gin. above the stokehold floor ; in this 
way the whole of the boilers are exposed to view. The stoke- 
hold plates cross the whole of the boiler space. 
The engines and boilers were to be made of greater power 
than those —T replaced, and were to occupy the same 
spaces. In the boilers had to be provided a large amount 





of heating surface in a limited length, hence every advantage 
has been taken in regard to heating surface, while accessi- 
bility for cleaning and repairs is retained. It may be noticed 
that with a water space between each combustion chamber each 
furnace is isolated from the others, so that no cold air or 
draught passes from one furnace to the other. The —— 
give a great amount of flat heating surface extra. The Lord 
of the Isles is, we understand, engaged in the tea trade at 
resent. We hope soon to publish some details of her per- 
ormance. 








EMERY BAND POLISHING MACHINE. 


THERE are many things which cannot be very well polished 
by means of grindstones, emery wheels, or any rigid tools in 
common use. Polishing by hand must be resorted to in the 
finish of many articles, in which that part of manufacture is 
the more costly. We need not mention any of the many 
purely ornamental articles to find illustrations of this. Most 
of the brass fittings for boilers have corners and compound 
curves, difficult to polish and sometimes impossible to get at 
with any ordinary wheel, or even an annular emery or polish- 
ing wheel. For work of this kind, the machine we illustrate 





It will be seen to con- 
sist chiefly of a standard provided with bearings, carrying a 


herewith seems to recommend itself. 


driven pulley, over which runs an emery band, which is also 
carried by five loose rollers, the upper one of which is 
supported in a movable bearing acted upon by spiral springs 
to keep the belt tight. 

The bands used are endless, and usually of leather covered 
with emery of a number suitable to the work to be done. 
Some bands are of tape specially prepared for the purpose. 
The emery coating is easily renewed by the user. The 
machine is made by Slack’s Emery Wheel and Machine Com- 
pany, Manchester, and seems to be |generally applicable for 
polishing irregular and curved forms. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves aire opinions of our 
correspondents. 





8 Ey; THE - wed PATENT BILL. 
1k, —Having at an early period been much engaged in patent 
business, and having, during the course of my practice at the 
bar, been frequently en in litigation concerning patents, I 
venture to offer some remarks upon the Patent Law Bill now 
before the House of Commons. eae carefully perused the 
Bill as set forth in your publication of the 28th February, I must 
commence by saying that the ter part of the new rules and 
regulations set forth in that bill appears to me to be advantage- 
ous both to the inventor and to the public; but there are some 
few clauses which, I venture to think, are not beneficial. To 
begin with clause No. 5, suggesting the appointment by the 
. Crown—if her Majesty thinks fit—of five commissioners to act, 
it is presumed, for or with the official commissioners named, it 
seems difficult to understand what are to be the duties of such 
commissioners, and also difficult to see how any commissioners 
well acquainted with the subject of patents can be obtained, 
while such commissioners are expressly defined in Clause 5 as 
additional unpaid commissioners. 
It would seem, I think, that if additional commissioners are 
required in respect of any matter relating to the grant of a 
—s such commissioners ought to be persons acquainted, at 
east in some degree, with the nature of inventions, especially of 
inventions depending on mechanical or other material science ; 
and it is hardly to be expected that persons thus acquainted 


with science will be dis or be able to give up their time and 
attention for nothing. It is true that by Clause 43 the authorised 


commissioners, all being legal officers, may appoint subordinate 
officers and clerks, who shall receive suc aries as shall be 
appointed by the Lord Chancellor; and it is tolerably clear that 
such appointments will be 'y, considering that the general 
and extensive occupations of the official commissioners described 
in Clause 5 are such that they cannot by any exertion execute 
the subordinate details of their function under the Act; and if 
this view is correct, cui bono the power of appointing five unpaid 
commissioners, or even one? 

The next clause that I venture to submit as not beneficial is 
Clause 19, referring to ‘obligation to license.” It appears to 
me that that part of the clause is rather harsh, and not only 
that, but not unlikely to prevent, in some cases, the taking of a 
patent, or any kind of publication of the invention, for which a 

tent would otherwise be taken. For instance, suppose a manu- 

acturer to be carrying on a large business in a given line of 
manufacture, and obtaining, as a result of his sole right to manu- 
facture the patented article, a more extensive and profitable 
trade than he had before ; it is obvious that compulsion to grant 
licences might materially injure his trade, so that he would, or 
at least might, notwithstanding the payment to him for granting 
licences, be somewhat of a loser instead of being a gainer by his 
invention. For he might, if the clause No. 19 is carried into 
effect, so far lose in his trade that he would have been all the 
better if he had never made and used his invention ; and further, 
compelling a patentee by legal eng to grant to other persons 
licences to use that which by the law has become his property, 
seems somewhat inconsistent with the principle of English law 


as regards the rights of property. A BarpisteEr. 
King’s Bench W. alk, temple, March 5th, 


CONTINUOUS BRAKES. 

Srr,—The result of the accident on the Great Northern Rail- 
way, which you comment on in your issue of Feb. 21, will teach 
other lessons than you mention. First, it will teach those that 
will use the vacuum brake to have tubes long enough, that will 
not patt till the carriage couplings break. You venture to hint 
had it been the Westinghouse brake the case would have been 
different. It certainly would in this res that whether or not 
the couplings had parted, the brake would still have been efficient; 
but still that the couplings would pane ported, I do not think 
is certain. I need not tell you that sev cases have happened 
where 2 carriage has left the rails and an axle has broken and that 
the couplings have not parted. Why should this be so, Sir? 
You are doubtless aware that these couplings are made with a 
set f. If this set could be maintained, in the event of a carriage 


sinking to the rails it perchance might act. But this set cannot 
be tained, for between exposure to the air and the constant 
moving of the carriage the tubes become soft, and this is especially 
so where they are much handled. en in this state I have 
seen them bind, and they would not part when the main coupling 
was off, and the chain couplings at full stretch. 

Mr. Westinghouse has done more wonderful things? Why 
does he not invent a coupling that will make it impossible for a 
carriage to leave the rails or an axle to break without the brake 
coming into action. 

Whether or not this letter is worth a = in your paper it is 

acts. 











for you to judge, I have only dealt with 
London-street, Renfrew, Scotland, R. RicHaRDson. 
March 4th. 


BOURNEMOUTH DRAINAGE AND CONCRETE PIPES. 


Srr,—Will you allow us space to make a few brief remarks in 
reference to the article in your last issue on the above subject? 
Being manufacturers and not engineers, we do not wish to enter 
into any engineering controversy, but only to correct one or two 
slight inaccuracies as to matters of fact in your article. 

a Donaldson and Ponton were not employed because 
‘many of the pipes actually laid were found to be uusatisfactory,” 
but because the sewer having been ruined by being left without 
either outlet or underdrain in a watery soil, we, in reply to a 
courteous communication from the clerk to the Commissioners, 
intimated our intention of calling in engineers to make an 
investigation for us. This gave rise to the Commissioners 
engaging Messrs. Donaldson and Ponton on their behalf. 

As tensile strength of the material, you 


any material may be subjected to conditions under which it will 
fail. What we can confidently claim for our large rock-concrete 
tubes is that weight and substance being equal, they are more 
true in jon, more ical in price, more water-tight in 
joint, and in strength equal to, if not greater than, stoneware, of 
whatever make and name; and as we are manufacturers of both 
descriptions of pipe, we think we are qualified to make that 
statement. Further than this we do not go, but leave to the 
rofession the question of the advantages or disadvantages of 
oe concrete pipes over brick and concrete built in situ, as 
economy of construction and efficiency of service as smooth 
and water-tight sewers. Hy. SHarp, JONES, AND Co, 
Bourne Valley Pottery, Poole, March 10th. 








FEED-WATER HEATERS. 


Srr,—Descriptive illustrations of several kinds of feed-water 
heaters have recently appeared in THE ENGINEER, all having the 
same objectin view, a mg the utilisingand economising of fuel, 
the main point at issue being, which of these contrivances is the 
most effective? The sketch before your readers is known as 
Barton’s patent self-acting feed-water heater. Referring to 
Messrs. Robertson and Henderson’s sketch, in a previous number 
of THe ENGINEER, we find they adopt what seems to us a very 
objectionable system of dipping the end of the exhaust pipe deep 
down into the Redauier accumulated in the heater, and on their 
own showing, with the contracted outlet, causes a back pressure 
of 1 1b. on the square inch. This is a serious defect in the general 
efficiency of theheater. Quoting from Mr. Atkinson’s paper, he says : 
“The steam should be allowed to pass from the engine without 
check or back pressure, as any loss from this cause has to be 
deducted from the beneficial results of the heater.” In the 
illustration before you, your readers will observe B is the exhaust 

ipe, and delivers the steam on the surface of the water in the 
rv tewrdg Many indicator diagrams have been taken on 
several engines having the above heater attached. In all cases 
the back pressure is found to be less than with the heater 
unattached. Instead of the water being admitted into the heater 
by an attendant, as represented by Robertson and Henderson's 
heater, we admit the water automatically, thus insuring regu- 
larity of supply—an important arrangement where time and 
duties of the attendant are a consideration. 























We take the feed-water from the heater at a temperature of 
212 deg., as shown by a register thermometer attached to the 
heater, the feed pipe being so arranged that oil or tallow, injudi- 
ciously applied to the engine, any portion of which on finding its 
way to the heater cannot be pumped into the boiler. 

ferring to a paragraph in a very able and elaborate paper 
read by Mr. James Atkinson—‘‘ Waste Heat of Exhaust Steam,” 
read before the Society of Engineers on December 2nd, 1878-—he 
says: ‘* Another great objection to actual contact heaters is that 
the water has to be pumped into the boiler after it is heated. 
Few pumps will pump water which is a higher temperature than 
about 180 deg. Fah. e water must consequently be kept below 
this temperature, and to make sure of its being so it must be kept 
still cooler, say, at an average of 160 deg. or 52 deg. below boiling.” 
(ir. Atkinson is no mean authority on this subject, yet we are at 
a loss to understand how it happens he makes so great a mistake. 
The work of pumping boiling water from contact heaters is an 
every-day occurrence, and is easily performed under proper 
arrangements in fixing the pump. JAMES BARTON. 

March 12th, 1879. 

S1r,—In the paper read at the Society of Engineers by Mr. 
Atkinson, and reported in THe Encrverr, of 28th ult. and 7th 
inst., reference is made at the conclusion of the first report—28th 
ult.—to my patented feed-water heater. ‘Those who may be 








pare Mr. 
Donaldson’s figure of 163°3 Ib. = square inch with the 489 Ib. of 
Mr. Reid. Not being, as we have already remarked, engineers, 
we cannot say whether the former figure is, or is not, the result 
of correct calculation, but we think it should be clearly under- 
stood that it is only the indirect conclusion of calculation, and 
_ the —- result of — a —<s the age 
igure is. ou appear to have inadvertently e in speaking o 
the tensile testing machine used as “‘ an old testing machine.” We 
believe it is the latest, and most approved by users of cement, 
though, we understand, not so well liked by ers of that article, 
as being severe on the material tested. 
We regret, 


also, that the arrangement of the tables should have 
caused you to quote the 429 Ib. and 336 1b. as the results 
of experiments made by Mr. Reid and Mr. Creeke respectively, 


whereas both refer to tests made by Mr. Reid. The same remark 


applies to the com figures 4762°83 1b. and 3454°331b., crushing 
weights, and to 1225 and 2°85, the increase in weight by absorption. 


These experiments were all made by Mr. Reid. 

We you to allow us to make this explanation because, 
otherwise, your review of the circumstances would somewhat sug- 
gest a want of bond fidee on our _ As to your strictures 

y upon Mr. Reid, we leave him to fight his own battles. 

e employed him, and also two other gentlemen, both sufficiently 
well known in the profession and practice of sanitary engineering 
for their statements to be accepted. 

You further say : “‘ The tests, it must be remembered, show 
that there were many defective pipes,” but it will be found on 
examination that there were only two pipes proved to be in any 
way defective, and their defects were patent to the eye without 
any elaborate testing. Two pipes out of more than fifteen 
hundred on the works is not a large percentage. We opine.that 


unacq ted with my heater would infer from the tenour of 
those remarks that the proper cleaning of the interior is attended 
with an amount of enki which might detract from its useful- 
ness. This, however, is not the case, for, by unscrewing the 
cover, the whole of the internal arrangement can be removed and 
cleaned, after which, by replacing the cover, the heater is again 
ready for work—an operation consuming from first to last from 
two to four hours, 

As the circulation of such a report, if allowed to pass uncon- 
tradicted, might prove detrimental to my feed-water heater, of 
which there are a e number in use, I trust you will give this 
letter a prominent place in your next issue; and with your per- 
salesien ¥ will send you a few illustrated details for publication in 
an early number of THE EncivzER, which will fully verify my 
statement. At the present I will only add that I am quite willing 
that my heater should be subjected toa | pm trial in competi- 
tion with those of other makers, knowing full well that the result 
would prove it to be second to none. ALEXANDER MOFFAT. 

26, College-street, Dowgate-hill, London, E.C. 





Srr,—In this r read before the Society of Engineers, and 
which you reproduce in your numbers of February 28th and 
March inson, when on the subject of tubular 


7th 5 
heaters, such as that represented by Fig. 3 in yours of Feb. 28th, 
says :—“‘ All these heaters cause a certain amount of back pres- 
sure on the engine, which, though slight in some of them, is 
excessive in others.” He then goes on to give his reasons for this 
assertion, viz., that the steam has to change its direction of 
motion at right angles to its former course, will form eddies in the 
tube chambers, and there will be friction of the steam in the tubes, 





leaving the impression that he means it to be inferred that this 
back pressure is an inherent difficulty in the working of tubular 





heaters, Now it would have been extremely instructive if Mr. 
Atkinson had given us some experimental proof of this assertion, 
as numerous arguments could be used to show that his position is 
untenable, owing to the extreme elasticity of the particles of the 
steam, and that these icles having a certain momentum, and 
striking against a solid surface or against such other, ‘the only 
sensible force exerted between them and the surface is perpen« 
dicular to their direction of motion, that force cannot accelerate 
or retard the motion of the particles, but can only deviate it,” * 
in the same way as a billiard ball striking against a cushion or 
against another ball, the momentum of the ball will only be 
0 peated but the direction of the motion will be 
tered, 


The friction between steam and the smooth surfaces of brass 
tubes will be very small when the areas of the openings are large 
enough, and can only, in the peculiar arrangement of internal 
and external tubes referred to, be settled by experiment. Mr. 
Atkinson mentions 1 ]b., 2 lb., and 3 Ib. of pressure being caused 
in some heaters, even when the area through the tubes is greater 
that that of the exhaust pipe. This assertion is of no value, 
unless we know the whole circumstances of the case, as the back 
pressure on the piston depends upon many conditions—notably 
upon the b prep of stroke, pressure of steam at the time of 
release, and the velocity of the piston. Mr. Atkinson also saysthat 
the exhaust ‘‘steam is invariably very wet, carries along with it 
a considerable amount of water, and, in consequence, its resistance 
is two or three times that of dry steam,” ignoring the fact that 
the direction of the steam is changed at right angles on its enter- 
ing the tubes; consequently the water will be nearly all precipi- 
tated in the tube chamber, owing to its superior weight, in the 
same manner as it is separted from steam in separators. In the 
construction of these heaters there is, however, a practical arrange- 
ment, which can easily be applied, to prevent anything like the 
"egrennne Mr. Atkinson spe of possibly occurring, and that is 

y arranging the pipes for taking off the condensed water to 
have only a seal of 3in. to 4in. of water between the two cham- 
bers. Tf this pressure is exceeded, the water will be blown out, 
and a communication opened between the two chambers. 

We are more anxious that Mr. Atkinson should have given 
some experimental proof on this question of back pressure in 
tubular heaters, because, when we come to what he says about 
the heating surface in his heater, his position is contrary to 
experimental proof. He says that heating by exhaust steam is 
different from heating by means of any liquid or permanent gas, 
and “‘all that is necessary is to bring it into contact with the 
transmitting surfaces, which abstract the latent heat from those 
particles which are in immediate contact with them; condense 
them, and they run away as water.” We apprehend heating by 
exhaust steam, in the most effectual manner, is not such an easy 
process as this, and that it follows the same laws as heating by 
means of any liquid or permanent gas. The reason of this is that 
the steam condenses upon the metal of the heating tubes and 
adheres to it in a thin film, and owing to the non-conductivity of 
this film of water, the heat is prevented from getting to the 
metal. In this we are borne out by the experiments of heating 
by steam, quoted by Mr. D. K. Clark, on heating liquids by 
steam in copper and cast iron boilers and coiled copper pipes, as 
follows :— 


Steam condensed Heat trans- 
per sq. ft. for mitted per sq. 

1 deg. Fah. dif- ft. for 1 deg. 
ference of Fah. difference 


temperature per of temperature 


hour, per hour. 
Averages for copper-plate 
surface (15 experiments) 248 Ib. 276 
Averages for copper-pipe 
surface (2 experiments 291 1b. 312 


Cast iron - plate 


(1 experiment)... eo oc coo ‘OU7Ib. oo oo «688 
Steam was freely admitted to both the surfaces, and the only way 
we can account for the superior result obtained from the coiled 
copper-pipe surface is that the steam rushing along the tubes 
kept oom clean and prevented a film of water adhering to the 
metal. 

The induced feeble currents in Mr. Atkinson’s heater being, as 
he puts it, ‘‘ More at rest in the heating tubes,” will be in condi- 
tion of the plate surface in the above experiments, hence they 
will transmit less heat per unit of surface than in tubes exposed 
to the full rush of the steam. We believe Mr. Atkinson makes 
his tubes of iron and also maintains that iron tube surface is as 
effectual as brass or other superior heat-conducting metal, and the 
conductivity of the tubes is independent of the dhicknens of the 
metal. In this he is not borne out by the experiments of M. 
Pictet, who found that when he made the experiments in such a 
manner as to prevent a stagnant film of water from adhering to 
the surface of the plates, but allowed the water to be thoroughly 
circulated over the surface, that the quantity of heat transmitted 
through the plates was inversely proportional to the thickness. 
In the case of brass tu applied in the most effectual manner 
the rate of conduction will vary in proportion to their thickness, 
and also their relative thermal conductivity, as shown by the 
above table of experiments. Brass tubes being thinner than iron, 
and the thermal conductivity of brass to iron being as 23°6 to 11°9, 
brass tubes will conduct more heat than iron. Consequently, 
owing to the feeble circulation in Mr. Atkinson’s tubes, and their 
low heat-conducting power he has to put in the large amount of 
heating surface he does, and the extra cost of this will come to as 
much as he will save by only having the one main joint of which 
he makes so much of. MILLAR AND Dvrie. 

Exchange-buildings, Manchester, 

March 11th. 


surface 





A PROBLEM IN HOUSE DRAINAGE, 


Sir,—My attention is attracted to the above by “J. C.’s” 
ungracious and unreasonable letter in your last week’s paper. 
Given the facts as laid down in his first letter, and his own asser- 
tion that the intolerable nuisance came from the scullery, and 
could only do so through the traps there, what other conclusion 
can any sensible man of skill draw than that these traps were not 
sufficient for the situation ? 

“J. C.,” however, scolds his friends for their good advice, and 
reminds them that they really knew very little about it from 
their very unsatisfactory replies, for they ought to have remem- 
bered that he told them that the traps pointed at were perfect, 
-_ that he himself is an eminent engineer, and knows all 
about it. 

“J. C.” may be mistaken, and may find out some time that 
he has counted more than he should have done upon the value of 
his own skill. It is extremely likely he will find that the said 
traps are very imperfect, notwithstanding his excellent nose 
experiment, and that his only escape from present miseries will 
be through a much more perfect seal than he has at present. 

ONE WHO Knows BY EXPERIENCE. 


We agree with ‘‘One who Knows.” Our correspondent, 
«J. C.,” is smart, but thankless.—Ep, E.] nasil 








LavncH IN ParstEy.—There was launched from the Abercorn 
Shipbuilding Company’s yard—Messrs. Nanna, Donald, and 
Wilson’s—on Saturday afternoon, 8th inst, a substantially built 
screw steamer of the eps ge yp 90ft. by 19ft. Gin. 
by 8ft. Gin.; tonnage, 158 B.M. She is built to the order of the 

itecross Wire and Iron Company, Warrington, from specifica- 
tions furnished by Mr. W. Glover, C.E., Liverpool. The vessel 
is specially built to take the ground with a full cargo of fig iron 
on Sank. The engineers are Messrs. Dunsunin and Jackson, 
Govan, who will supply engines of 45-horse power, _ 


* Rankine, 





+ J. Clerk Maxwell. 
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RAILWAY MATTERS. 


Recent advices from Philadelphia state that the demand for 
steel rails in Pennsylvania ex the productive nay of the 
mills. One establishment has been under the necessity of declin- 
ing an order for 20,000 tons, 

Tue ordinary life of an American locomotive engine is stated at 
thirty years. me of the small parts require renewal every six 
months, ‘The boiler tubes last five years, and the crank axles six 

ears; tires, boilers, and fire-boxes six to seven years. ‘The side 
frames, axles, and other parts thirty years. 

Tue directors of the Staveley Coal and Iron Company propose, 
the Derbyshire Courier understands, to embark in the manufac- 
ture of rails. If the pro) is acted upon, a large trade should 
be brought into the Staveley district, as the company would work 
under advantages incase | with many other 1ail makers. 

A TRIAL train, equipped with steam pipes for heating the cars, 
was recently tested by the railroad officials in Altoona. <A boiler 
is placed in the baggage car, and the steam generated in it is 
conducted through pipes into the passenger coaches. It is 
understood the trial was attended with very satisfactory results. 

THE number of victims of the bridge failure in J omen near 
Adrianople, seems sufficient to place the Ashtabula disaster 
second in the list of great railway mishaps. On the 11th of 
January the bridge over the Arda broke down under a train 
loaded with Russian soldiers, all the first and second-class cars 
roing down into the stream and drowning or otherwise killing a 
pee general, several other officers, and, it was stated 
200 soldiers. ‘This number has now been materially reduced, and 
it seems true that the engine and three third-class cars escaped. 


Tue French Company which obtained a firman several years 
ago for the construction of arailway between Jaffa and Jerusalem 
recently sent out four engineers to go over the last survey, and 
shorten the line it proy , with a view of immediately breaking 
sround, It is said that the line will not only be a great comfort, 
but that something of the kind is rendered absolutely necessary 
by the wretched state of the road as maintained by the Govern- 
ment. The journey from Jaffa to Jerusalem occupies ten hours 
on horseback. All merchandise is carried either on camels or 
mules. Several thousand strangers, including the Eastern pil- 
grims, now annually visit Jerusalem, and it is probable that a 
railway will be commercially successfully. 


THE cost of railway transport of goods varies very much on 
different parts of railway systems, but not so much on the main 
line of different countries. For instance, the lowest cost of 
carrying freight yet reported in America is found in the report of 
the Northern Central Railway for 1878, which gives the cost per 
ton per mile on the Susquehanna Division—forty-seven miles 
long—as 0°35 cent., or 0°175d. per ton per mile. On the whole 
road, however, the average cost is about twice as much, and on 
one of its branches, nine miles long, the cost is nearly ten times 
asmuch—3°246 cents per ton per mile. It is not often the companies 
report yen! the cost on different sections of the same road. 
If they did, perhaps some of them would show a lower cost than 
this. Freight has been carried between Chicago and New York 
within the past two years at 0°4 to 0°44 cent., or 0°2d. to 0°22d. 
e ton per mile, equivalent to 20 cents, or about 10d. per 100 lb., 

rom Chicago to New York. 

In concluding his report on the collision on the 24th of January, 
at the Shropshire Union junction, on the London and North. 
Western Railway, Colonel Rich says that the collision was 
caused by the signalman at the Shropshire Union junction 
omitting to notice that the light engine was standing on the main 
line close to his cabin when he lowered the signals for the n- 
ger train. The collision would probably not have occu if the 
regular shunter at Stafford had not neglected his duty and sent a 
young porter to shunt the empty passenger train from the down 
side of the line into the bay ut the up side, instead of doing the 
work himself. The shunter excuses himself for deputing this 


NOTES AND MEMORANDA. 


Pratinum will absorb 2°19 volumes of hydrogen, whilst iron 
will absorb but 0°57, or rather more than half its own volume. 

For the purpose of cementing metal to glass, the Faerber 
Zeitung says that a mixture of two parts finely-ground litharge 
and one part white lead, and working it up to a stiff paste with 
three parts boiled oil and one part copal varnish, adding more 
litharge and white lead as required, is the best material, 

‘Two German engineers, Messrs, Fischer and Stiehl, propose to 
draw air for ventilation through a 7 of tubes buried about 
3 metres—9°84ft.—in the ground. By this means the air would 
be warmed 8 or 9 degrees—14°4 deg. or 16°2 deg. Fah.—in winter, 
and cooled 12 or 13 deg.—21°6 deg. or 23°4 deg. Fah, —in summer. 

In examining a specimen of ore from the Silver Islet Mine, 
on the north shore of Lake Superior, Professor Henry Wurtz 
recently discovered that it was a mineral unknown to the 
scientific world. He analysed it, and found that it contained 
large proportions of silver and arsenic mixed with iron, zinc, 
cobalt, and sulphur. He exhibited specimens of the new 
material at a recent meeting of the New York Academy of 
Sciences, and gave to it the name of huntilite, in honour of Dr. 
T. Sterry Hunt, of Montreal. 

Some i and useful statistics indicating the beneficial 
character of the climate of the Australian colonies are contained 
in the ‘‘ Victorian Year Book” for 1878, compiled by Mr. Heylyn 
Hayter, the Government Statistician of Victoria. The mean 
death-rate is much lower than it is at home. The average of ten 
years in England and Wales is 22°3 for every thousand of the 

pulation. ‘The average of the same years in Victoria is 15°92 ; 
in New South Wales, 15°64; and in New Zealand, which is 
apparently the healthiest Australasian colony, it is only 12°41. 
In the Victorian rural districts it is but 8°95. 

THE following magnetic elements are useful :—Mean declina- 
tion or variation of the compass at Greenwich, 18 deg. 45 min. W. 
Inclination or dip of the needle, 67 deg. 35 min. Intensity or 
mean horizontal force—in British units—3°91. The above 
elements are for Greenwich, or for places very near to it. To find 
the true or astronomical north from the magnetic, the following 
simple rule is given by the Electrician :—‘‘ Place the compass on 
a level surface, and turn the card round until the marked end of 
the needle points 18 deg. 45 min. towards the west ; then the zero 
point of the card will be in the direction of the true, or astrono- 
= north, while the needle itself will be pointing to the magnetic 
north, 


SvuccEssFUL tests, it appears, have been made with cotton seed 
hulls as a non-conductor of heat in the case of fireless railroad 
engines. The tank or receiver of steam was covered about 2in. 
or less with the material, confined to it with canvas; this method 

roved to be so successful as to induce its application to other 

ummies, coating them with canvas, sheet iron, or wood ing. 
An examination made after three years’ trial shows the hulls to 
be unimpaired as a non-conductor; they were, according to the 
American Manufacturer, coloured brown for one-third of an inch, 
but not materi charred, though they had been exposed for 
nearly all the three years to a temperature of 360 degrees. 
pea they are indestructible at the temperature of steam 
in boilers. 

THE composition of “ kerite,” a kind of artificial caoutchouc, 
the invention of Mr. Day, of New York, is given by the Chemist 
and Druggist as follows:—To produce 100 parts by weight of 
kerite, 27 parts of cotton oil and 30 parts of oil-tar are heated 
together in a cauldron for several hours, at a temperature of 
about 150 deg. Cent. After this has been done, 30 parts of linseed 
oil, 12 of sulphur, and 5 of ordinary wax or of solid paraffine, 
are added. The whole is then heated for five or six hours, at a 
temperature under 150 deg. Cent., to prevent carbonisation. It 
is then allowed to cool, and is moulded into blocks convenient for 
future purposes. The price is about one-third of the natural 
pene 





duty to the porter by saying that he had to go away; but 
as his last work was putting away a passenger train at 10.20 p.m., 
and that the collision did not occur till 11.5 p.m., there was more 
than ample time for him to attend to bot uirements. To 
avoid accidents of this kind it is desirable that when engines are 
standing on passenger lines out of sight, where the signalman 
who is charged with their protection may forget them, that the 
fireman or shunter, or other person en with the engine, 
should remain close to the signalman until he obtains the signal- 
man’s leave to return to the engine and direct the driver to move 
it out of the way. 

‘THOUGH iron as a material for railway wagons and carriages 
has been rejected in England, after somewhat extensive trial 
twenty-five or thirty years ago, it is not impossible that 
it may yet be largely used for wagons, and with this idea 
our American contemporary, the Railroad Gazette, discusses 
the possible displacement of wooden cars by cars of iron. 
The question of economy, based on relative cost and endurance 
as determined by actual experience, is calculated as follows, 
assuming the mileage of freight cars to be 15,000 miles a year, 
which is about the average on most American roads. ‘‘From data 
in hand the cost of maintaining a wooden car at 0°5709 cent. 
0°2854d.) per mile is found to be 85°63 dols. (£17°125) per year. 
f it costs 0°0922 cent (0°0461d.) less to maintain an iron car, the 
cost per year would be only 71°80 dols., or 13°83 dols. less than 
the cost of maintaining a wooden car. The latter sum is 7 per 
cent. interest on 197°57 dols. Let us assume now that a wooden 
car costs 450 dols., and an iron one 197°57 dols. more, or 
647°57 dols., and let us then calculate the cost of service on this 
basis, and if we leave out of the account the interest on the 
money expended, at the end of ten years the wooden car would 
have cost 1306°30 dols., and the iron car 1365°57 dols. Sup- 
posing, though, that the life of the wooden car is ten years, and 
that of the iron car fifteen, then the whole cost of the service 
fae year of the former would be 130°63 dols., whereas that of the 
atter would be 114°97 dols.” It should be said that these figures 
are not given by our contemporary as representing anything 
except the ibility that the economy they indicate may be 
realised by the use of iron cars, 


Tue railway accident returns for January last show that mixed 
trains are not any safer in America than at home. The division 
of = according to the classes of trains for that month are 
as follows :— 


Derail- Other 
Accidents : Collisions. ments, accidents. Total. 
To passenger trains... .. .. So a Ue las FOO OS 
To a passenger and a freight.. 10 —-_ee- 10 
Tofreight trains .. .. .. 9 VS | 68 
Casualties ; 
at, SS ee ee ae 28 
Injured by .. 35 2 .. 18 90 


The accidents of the month also afforded a striking example of the 
direct influence of the weather. It had the largest number of 
accidents recorded in any month for two years, and the increase 
over the average of last year is traceable directly to the severe 
cold and heavy snowstorms of the month. The large number of 
broken rails, one more than was recorded during the whole 

ear 1878, and other breakages, are due to the cold and the 

eavy pounding on hard frozen road-beds. Besides the acci- 
dents traeed above directly to snow on track, which should 

robably include also some of the unexplained, there must 


ave been a great number of small derailments from snow, 
which escaped record from their lack of importance, or in 
the general confusion. The averages per day for the month in 


accidents and their effects were 3°65 accidents, 0°74 killed, and 
2°90 injured ; for the year they were 2°13 accidents, 0°56 killed, 
and 2°11 injured. The average casualties per accident were, for 
the month, 0°204 killed and 0°726 injured; for the year, 0°262 
killed and 0°988 injured, 





The inventor received honourable mention for kerite 
insulated telegraph core, exhibited at the Paris Exhibition. 

Wiruin wide limits the velocity of a musical sound is inde- 
pendent of its intensity and pitch. Music from a military band 
at a distance, ¢.g., comes to the ear with quite undisturbed 
harmony ; but there are reasons for doubting whether the velocity 
of propagation of a loud sharp shock or explosion be constant and 
identical with that of a musical sound. The matter has been 
lately put to the test of — we by Mr. William Jacques at 
the United States Arsenal, in Watertown, Massachusetts. A 
6 lb. brass en was placed in the midst of a large level 
field, and behind it, at distances ranging from 10ft. up to 110ft., 
were placed a series of membranes electrically connected with a 
chronograph, which would thus give the instant at which the 
sound wave from the gun met each membrane in succession, The 
experiment was repeated many times and always with the same 
result. It was found that immediately in the rear of the cannon 
the velocity of the sound was less than at a distance, but that 
going further and further from the cannon the velocity rose to a 
maximum considerably above the ordinary velocity, and then 
fell gradually to about the ordinary. When the gun, however, 
was pointed at right angles to its first position, it was found that 
the position of maximum velocity was brought nearer to the 
cannon, and if the gun had been turned in the direction of the 
line of membranes, which was impracticable, it is thought the 
retardation which produced the first low velocities would probably 
have become an acceleration. The heaviest charges of powder 
caused the greatest deviations from the ordinary velocity. The 
experiments, accordingly, prove that the velocity of sound depends 
to some extent onits intensity, and that experiments on the velocity 
of sound in which a cannon is used contain an error, probably 
due to the motion bodily of the air near the cannon. Evidently 
a musical sound of low intensity must be used for a correct deter- 
mination of the velocity of sound. 

THE untrustworthiness of the varying estimates given in text 
books for the mean depths of the oceans has induced Dr. Otto 
Kriimmel to make a new and thoroughly careful calculation of 
the mean depths of the various ocean beds. The result of his 
calculations Herr Kriimmel states as follows in a note to the 
Gittinger Academy :—1, Atlantic Ocean, mean depth in fathoms, 
2013, area in square miles, 29,514,275; 2, Indian Ocean, 
1829, 28,369,595; 3, Pacific Ocean, 3887, 60,343,690; 4, South 
Ice Sea, 1800 (?), 7,930,000 (2); 5, North. Ice Sea, 845, 5,264,600 ; 
6, Australasian Archipelago, 487, 3,046,600; 7, Mexican Gulf, 
1001, 1,765,910; 8, Mediterranean Sea, 729, 1,109,230; 9, Baltic 
Sea, 36, 159,690 ; 10, Red Sea, 243, 170,820 ; 11, Persian Gulf, 20, 
90,100 ; 12, North Sea, 4%, 210,505; 13, the Channel, &c., 47, 
78,416; 14, Gulf of St. Lawrence, 160, 101,075 ; 15, East Chizese 
Sea, 66, 472,210; 16, Japan Sea, 1200, 383,205 ; 17, Okhotsk Sea, 830, 
553,080; 18, Behring Sea, 550, 864,555; the three o 


n oceans 
(1-3), 2026, 118,227,560; the Mediterranean seas (5-11), 740, 
1,606,950 ; the coast seas (12-18), 386, 2,663,046 ; the entire ocean 


(1-18), 1877 fathoms, 140,427,556 square miles. It thus appears 
that the, mean depth of the great ocean which everywhere 
surrounds the land is 1877 fathoms, or 11,562ft., or about 2} 
miles. Herr Kriimmel remarks that he has apparently taken the 
total surface at 3,276,000 square miles too little, a result of the 
rough methods of measuring the areas which he was compelled 
to use. In his further calculations, therefore, he takes the ocean 
area at, in round numbers, 143,703,000 square miles, and thus 
finds that the present proportion of land and water is as 1 to 2°75. 
Comparing with the mean ocean depths the mean height of the 
continents above sea-level, he finds that the mean height of the 
land as a whole is 1377ft., which is only about one-eighth the 
mean depth of the ocean. Herr Kriimmel enters into a calcula- 
tion as to the relative volumes of the water and the land above 
the ocean belt; inthis respect the proportion of land and water 
is as 1 to 22°4, On the other hand, the masses—volume multiplied 


by specific weight—of earth and ocean are very nearly the same. 





ag 


MISCELLANEA, 


Extensive damage has been caused to the Dunfermline Water- 
works by the overflow of the river Devon, owing to the melting 
snow rushing down the sides of the neighbouring hills. An 
embankment, 300 yards long, has been swept away, and a very 
large area of country is entirely flooded. 

A company directed by Mr, Tissandier is, it is said, in competi- 
tive negotiation for the Giffard balloon, with the idea of continu- 
ing the ascents of the site of Cour des Tuileries, while a German 
company makes an offer to establish it during the forthcoming 
international exhibition at Berlin. 

THE new waterworks at Leamington that have been constructed 
at a cost of upwards of £25,000 were opened on Tuesday, ‘The 
water is lifted from a deep boring in the red sandstone by two 
engines of 65-horse power each, into reservoirs on the Newbold 
Hills. Hitherto the town has derived its supply from the river 
Leam. 

Ay iron tank at the Stourbridge Gas Company’s Works, 
Amblecote, constructed to hold 12,000 gallons of ammoniacal 
liquor, burst on Tuesday. While the tank was being examined 
for a leakage the sides suddenly gave way, the contents rushing 
out in a torrent, injuring two men and damaging property. ‘The 
tank was erected last autumn. 


Messrs. GRirFITH AND FaRREN will publish with the April 
magazines Part I. of a universal dictionary for architects, civil 
engineers, surveyors, sculptors, archeologists, artists, students, 
builders, clerks of works, and building artificers, containing a 
copious vocabulary and practical explanation of the usual terms 
current in the architectural profession and allied trades, with 
observations and illustrations by Mr. Wyvill James Christy. 


THE Hertford Town Council, after yy unsuccessfully several 
schemes for purifying and utilising the sewage of the town, 
adopted the agen open Lynne of the Rivers Purification Asso- 
ciation, whose work on the Sherborne river, near Coventry, has 
been viewed very favourably. After a full trial, the Town 
Council has renewed the contract, and, according to terms, has 
doubled the subsidy previously paid. The process sends out a 
very clear effluent, and the sewage is in its last process ccm- 
pressed into solid tablets ready for the farmer. 


Ata quarterly meeting recently, of the South Staffordshire 
and East Worcestershire Institute of Mining Engineers, it tran- 
spired that the appointment of the Royal Commission on Mining 
had superseded the necessity of a conference in the North of 
England upon safety lamps. A paper ‘‘On the Pulsometer” 
was read at the same meeting, by Mr. Alexander Smith, the 
secretary of the institute, who claimed that the great advantage 
of the pump was that it could be used in hundreds of places 
where it would be impossible to place a larger pump, which, 
moreover, would do no more work, 


Benvine hard woods commonly used in manufactures, princi- 
pally beech, is usually effected by means of hot water or steam, 
a process which, though perhaps somewhat costly as regards fuel 
and time, helps to season the timber bent. A patent has been 
recently taken out in Germany by MM. Bahse and Haendel “or 
making sieve-hoops and like objects by a dry process, more 
cheaply and in a shorter time, from cut wood. Two rollers are 
used, one above the other, the upper roller having less velocit; 
than the lower, so that it tends to retard the motion of the wood, 
while the lower extends the wood fibres. The upper is fluted, the 
under one smooth, 


THE experiments with the electric light recently made in the 
reading-room of the British Museum have satisfied the trustees 
of its applicability for the pu of the room, as far as the 
amount and distribution of light are concerned, although the 
full number of lamps was not employed. On three occasions 
the light was turned on at dusk, in order to enable readers to 
continue their studies without interruption for another hour. <As 
far as could be ascertained, they were enabled to work by it with- 
out difficulty, even at the tables where the light was weakest. 
The experiments were made gratuitously by the Société Générale 
d’Electricité, who use the Jablochkoff candles. They are discon- 
tinued for the present, but a further trial of the light will pro- 
bably be made some months hence, with the view to utilise it on 
dark days, and for extending the hours for using the reading-room 
in the winter. 

In writing to a Manchester contemporary, on mildew in cotton 
goods, Mr. G. Whewell, F.C.S., gives the following method, by 
which the spores of mildew could be prevented from falling on 
the cloth during transit, and for years after :—(1) Dry the cloth 
thoroughly before packing, press and hoop them, without cover- 
ing them with tarpauling, cloth, &c. (2) Enclose the bale in a 
box lined with tin and made air-tight, a mode which is well 
known in the trade. (3) At each end of the lid, or any con- 
venient position, leave a hole. In one of these holes insert a 
tube containing cotton wool; in the other insert a tube 
connected with an air-pump. Exhaust the air gradually; the 
box will then be filled with pure filtered air, free from mildew 
spores. peraage oe | seal each hole, and no spores of mildew 
could fal! onthe cloth in its transit to foreign countries. The 
mechanical difficulties could be easily overcome, and the cost of 
transit might be increased. 


Tue following newspaper statistics have been taken from the 
Newspaper Press Directory for 1879 :—There are now published in 
the United Kingdom 1763 newspapers, distributed as follows :— 
England: London, 339; provinces, 1027—1366; Wales, 61; Scot- 
oe 174; Ireland, 141; Isles, 21. Of these there are 107 dail 
papers published in England; Wales, 3; Scotland, 21 ; Ireland, 
18; British Isles, 2. On reference to the edition of this useful 
directory for the a 1854, we find the following interesting facts 
—viz., that in that year there were published in the United 
Kingdom 624 journals; of these twenty were issued daily—viz., 
16 in England, 1 in Scotland, and 3 in Ireland ; but in 1879 there 
are now established and circulated 1763 papers, of which no less 
than 151 are issued daily, showing that the press of the country 
has nearly trebled during the last twenty-five years. The increase 
in daily papers has been still more remarkable, the daily issues 
standing 151 against 20 in 1854. The magazines now in course of 
publication, including the quarterly reviews, number 953, of 
which no less than 264 are of a decidedly religious character. 


THE introduction of cast iron cooking vessels, coated on the 
inside with a white porcelain or enamel, has become very exten- 
sive of late, and are generally supposed to be as safe as they are 
convenient and cleanly. It has been assumed that vegetable 
acids, which act more or less energetically upon metallic surfaces, 
do not affect the porcelain lining, and that vessels protected by it 
may therefore be employed for all purposes, without discrimina- 
tion. In a paper recently read before the Society of Public 
Analysts, Glasgow, it is shown that some kinds at least of this 
porcelain lining are very.readily acted upon by certain acids, 
common salt, and other substances used for food, and that thus 
large quantities of lead and arsenic are dissolved out during 
culinary operations. Analyses of three enamels taken from cast 
iron pots, made by as many different manufacturers, showed that 
all contained arsenic, and two of them lead. But it would appear 
that it is not so much on account of the presence of even these 
substances that such enamels are objectionable, but because of 
their highly basic character, which renders them peculiarly sus- 
ceptible to the action of even feebly acid solutions. Thus, in the 
various enamels analysed, the percentage of bases was found to be 
38°58, 53°73, and 55°28 respectively. A 1 per cent. solution of 
citric acid boiled in the third—55‘28—roughened and destroyed 
the enamel at once, dissolving out enough lead to give a dense 
black precipitate with hydrosulphuric acid ; and an enamel that 
will not bearso moderate a test as 1 per cent. solution of citric 
acid must be considered unsafe, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81 Beekman-street. 











TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to | P*! 
‘ nts that ruiry addressed to 


letters of in the 


» must, in all 
the 


to their 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in Tue ENGIngER, or 
containing oo. must be accompanied by the name and 
address 0) writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

W. 8.—You will find what you want in “ The Slide Valve,” by E. J. C. Welch, 
published by Messrs. Spon, price 68. 

H. B. Y. (Greenwich).— You should communicate with the Secretary of the 
De Bay Propeller Company, 9, Victoria-chambers, Westminster. 

D. 8S. (Whins of Milson)-—-F. Yates, Unkel-on-the-Rhine; W. Horsfall, 
Yorkshire Works, New Wortley, Leeds ; Jabez James, Princes-street, York- 


, Lambeth, 

J. P. (Victoria, B.C.)—Paper-making from wood is successfully carried on. 
You can get all the information you require from Mr. J. A. Lee, Colne 

Valley Works, Halstead, Essex. 

H. P. e battery described is the ordinary bichromate battery, and can 
be obtained of Cox, Ludgate-hill, or any of the electric apparatus makers in 

London, Te carbon and plates are only nipped together by means of the 
clamp and screw. 

CARRIER. —The clauses which you name in the Act are intended to refer to 
what may be termed steam pleasure carriages which do not draw 


The noise of the exhaust may be much reduced by putting a long spiral coil 
of stout wire in the chimney over the exhaust nozzle. 

L. F. (Glasgow).—Humber’s handy book on “ Strains” may be employed in 

tion with Matheison's ‘* Works in Iron.” Strains are more fully treated 

by Stoney in his book on that subject, and good examples of bridges and girders 

ae Sound in Humber's “‘ Practical Treatise on Cast and It rought Iron 
irders. 

W. G.—The Cornwall, an outside cylinder engine on the London and North- 
Western Railway, was at one time sitted with driving wheels 10ft. nm 
diameter, How long they were in use we are unable to say. We belreve that 
Mr. Pearson had some 10ft. wheels on the Bristol and Bzeter Railway, but 
we are not quite certain. 

A. G. H.— Wilson's treatise on “ Steam Boilers” (Lockwood and Co., 68.). 
There is no good book on marine engine or boiler designing, but you may 
tind good examples of engines and boilers, well drawn, in Burgh’s work 
on “* Steam Boilers” (Spon, £3 1388. gy and in Burgh’s book on the 
** Marine Engine” (Spon, £2 28. 3d.) urne's new work, ‘* Examples 
of Steam and Gas Engines,” would probably meet all your requirements 
(Longmans and Co., £3 10s.). 

G. L. (Liverpool)-—Generally the strength of such a boiler as you describe is 
reduced in strength round about the dome by about one-half if the hole of 
the dimensions you give is rough cut—punched —out. Strengthening rings 
may be put in which will restore the whole sectional area removed by cutting 
out the plate, and if the ring is properly put on the whole of the strength 
may be restored to the cut plate. See Wilson's treatise on “‘ Steam Boilers.” 

Speep.—Have the top boxes of the fan journal drilled all along the top with 
holes yin. in diameter and jin. apart. Clean the shaft and bearings care- 
fully from every trace of oil, and use as a lubricant clean, pure blacklead 
worked up into a smooth paste with fine lard ; the paste should have so 
much blacklead in it that it will just hold well together. Keep the holes in 
the fan bearings filled with this mixture. If you Jind this answer, you can 
have a proper box jitted to each cap to hold as much blacklead and lard as 
will last a week. 

E. P. (Westbourne Park).—You must apply to a consulting engineer, who 
will examine your premises and obtain information on matters of detail 
which you have not supplied. We can only give general answers to r 
questions, Your proposed tank should be made of boards at least 2in. thick. 
A galvanised iron tank would be much better. The framing to carry the 
tank a rs to be strong enough. The draught of your chimney would 
preietle be impaired unless both fires were always worked at once, or 
dampers were provided to close the flues not in use. Your bevel gear is 
obviously improperly put to work. The weight of the wheels has nothing to 
do with the loss of power. Aso matter of fact bevel gear always wastes 
power, but the two small wheels you use should not absorb more at most 
than one-fourth of a horse-power. 








THE SCREW OF THE 8.8. HANKOW. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your readers inform me as to the pitch, number of 
blades, and diameter of the screw of the steamship Hankow in March, 
1877, when Captain Symmington made the trials which are described in 
the Report of the British Association for that year? 8. L. 

Hertford, March llth, 





CORRUGATED PRESS PLATES AND PRESSURE GAUGES. 
(To the Editor of The Engineer.) 
8im,—Will any of your readers be kind enough to inform me where I 
ean obtain Thomas's patent cor ted oil press plates; also Allan's 
— — gauge, atmospheric Marx. 


(Messrs. Whitham and Son, Kirkstall-road, Leeds, are, we believe, 
makers of the press plates.—Ep, E.} 





LIGHT ENGINES. 
(To the Bditor of The Engineer.) 

Sir,—Can any correspondent inform me if it is possible to construct a 
steam or gas engine—the latter preferred if lighter—of 3-horse power 
which will fulfil the following conditions? Weight with fuel for twelve 
a re witiptyin Ib. or —_—S Lp ad me A to = Soe gegen 

means of m oo oe Se revolutions per 
minute in the atmos: od iameter of fan 15ft., pitch 10ft., total we' Pat 
of fan with multiplying gear 50 lb,; total weight of engine, boiler, twelve 
hours’ fuel, fan, an connection, &c., 850 lb. or under. J. M. 


Ismidt, Feb, 24th. 





SUBSCRIPTIONS. 

Tar Enorveer can be had, by order, from newsagent in town or country 
@t the carious vallong elatlons ; or 16 ean, Y preferred, be supplied derex 
from the office, on the following terms id in advance) :— 

Half-yearly (including double ay . --» £0 lds. 6d. 
Yearly (including two double numbers)... - £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tuk ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tur Enotneer Volume, price 2s, 6d. each. 

The following Volumes of Tue ENGINEER can be had, price 188. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 43, 44, and 46. A 
complete set of THE ENGINEER can be made up, comprising 46 volumes. 

Foreign eye ogg for Thin Pa; Copies will, until notice, 
received at fe vote.” Buhenraare pa advance at 
following rates will receive Tuk ENGINEER weekly and post- 

pay ape toed by Post-office order must be accompanied hg: J advice 

pods Publisher. Thick Paper Copies may be had, if preferred at increased 
rates, 
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Remittance Post-office Order. — Australia, Belgi 

Trithen Guiana, cee on of Good ~ - 

France only), Germany, Gibraltar, India, Japan, 

Natal, Netherlands, NewBrunswick, Newfoundland, New South Wales, 
New Zealand, jwitzerland, Tasmania, Kye A 
United States, West Coast of West Indies, China vid South- 
“Ieouionn ty 

an yy Bill in London,.—A' Buenos Ayres, » France 


reece, Ionian Islan orway, Panama, Russia 
—— weden, £1 16s. Chili, Borneo, and Java, £2 58. India 
vid Brindisi, 
ADVERTISEMENTS, 
*%e* The charge for A 


, 8 
£2 58, Od. 
dvertisements of four lines and under is three shillings 
for every two lines ds one shilling and 


: odd lines are 
charged one shilling. The line a seven . When an adver- 
Sesueent menswres an tech or more the charge 1a ip omen phew Au 
single adverti. from the country must be accompanied by stamps in 


Brazil, British 
dene 


Sub- | first place, that the Government have spent in the 


ee. ter eee amnion ee ae ge 

regularii regularity cannot guaranteed case, 

exoapt weakly adwertieemants are taken subject to thia condition. 

Ap CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Srx o’cLock on TuuRsDAY EveNinG In EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 

‘paper are to be addreued to the Publisher, Mr. Leopold Riche’ aut 

letters to be addressed to the Bditor of Tax Enoinerr, 163, Strand. 





MEETINGS NEXT WEEK. 


Tae InstiTuTION or C1vit Enoingers.—Tuesday, March 18th, at 8 p.m.: 
Discussion upon ‘‘ Movable Bridges,” and, time pies, the following 
will be read :—* The Electric Light ay ied to Lighhouse Illumi- 
nation,” by Mr Jas. N. Douglass, M. Inst. C.E. 
Tar MeTeoROLOGICAL Soctery.—Wednesday, March 19th, at 7 p.m.: 
“ Dew, Mist, and Fog,” by Mr. George Dines, F M.S. ‘ On the Inclina- 
tion of the Axes of Cyclones,” by the Rev. William Clement Ley, M.A., 
F.M.S. ‘Contributions to the Meteorology of the Pacific, No. IIL., 
Samoan or Navigator Islands,” by Mr. Robert H. Scott, F.R.S. 
CHEMICAL gO Kan March 20th, at 8 p.m.: (1) “‘ On Per- 
Plumbic Ethide,” by Messrs. E. Frankland and A. Lawrance. (2) ‘On 
the Decomposition of Water by certain Metalloids,” by Messrs. C. F. 
Cross and A. Higgin. (3) “On the Volumetric Determination of 
Chromium,” by Mr. W. J. Sole. (4) ‘‘On the Production of the Higher 
Oxides of Iron, Chromium, Manganese, and Bismuth,” by Mr. W. Foster. 


THE ENGINEER. 


MARCH 14, 1879. 

















THE NAVY ESTIMATES, 


THE debate which took place on Monday night, when 
Mr. W. H. Smith submitted the Navy Estimates for the 
ensuing financial year, was singularly devoid of interest. 
The shipbuilding programme of the Government con- 
tained nothing startling ; and there was so little about it 
that was entitled to criticism that it was over 
almost in silence. The First Lord of the Admiralty holds 
that more care should be directed to keeping ships in 
repair than has hitherto been expended on that desirable 
object ; and hehas announced his intention of attending to 
all ships the moment repairs are required, instead of puttin 
them out of commission and leaving them pratt am 
for long periods. In a word, he proposes that ships shall 
always be repaired first and kept out of commission till 
wanted, instead of being brought forward for repair only at 
the last moment. To a policy so sound no exception can 
be taken. As to new ships, the most important are 
mae and Agamemnon, far advanced, and the Colossus, 
the Majestic, and the Conqueror, about to be com- 
menced. The First Lord took upon himself the 
responsibility of delaying the construction of these 
ships until further experience had been acquired on 
certain points, and he stated that it had finally 
been decided to proceed with them on the basis that 
they could be fitted to carry either breech or muzzle- 
loading guns. The question need not be settled for at 
least a year ; and we suppose that in the interval the 
authorities hope to acquire sufficient experience to enable 
them to decide which type of gun deserves to be selected. 
The Inflexible turrets are to be covered with composite 
steel-iron armour, but the First Lord did not go into par- 
ticulars concerning its mode of manufacture or construc- 
tion. We are pl to see that a small addition is to 
be made in the pay of leading shipwrights. These men 
now have 6s. 6d. a day for the first seven years. In future 
they will be paid 6s. 6d. a day for the first four years, 7s. 
for the next three years, and 7s. 6d. afterwards. Nothing 
was said about engineers in the Navy, whose position is 
still very unsatisfactory. Possibly the Admiralty wish 
to see how the new system of training will work before 
oe take any further steps in the matter. 

he innumerable critics of the Admiralty policy had. 

of course, something to say. Mr. Brassey could tind 
nothing to find fault with however, save two or three 
old coast defence ships, like the Gorgon and the 
Glatton, which he thought might be greatly im- 
oo by the erection of superstructures on their 
ecks, with the object, we suppose, of providing 
more free board. e had collected some information 
concerning the work done by other nations which 
is worth reproducing here. “He found that for the 
German and Italian Governments, of which the figures 
were nearly equal, about 27,000 tons had been built ; for 
the French, 67,000; for the United States, 19,000; and 
for our own Government 53,000; the calculations of the 
tons displacement being very similar. It would be seen 
that the French rate of construction approximated very 
nearly to our own. As for the t of ships in con- 
struction, the French were building one turret-ship of 
12,000 tons, two central battery ships of less cost, three 
corvettes, and four coast defence vessels. The Germans 
were building three armoured corvettes of about 7400 
tons, and four armoured gun boats of 1000 tons each. 
The United States were building five monitors. In Italy, 
and in Italy alone, had designs of colossal dimensions 
been adopted, but they had been approved by only a 
small section of the navy.” v 

The most effective criticism, and the most telling speech 
of the debate, came from Mr. Shaw-Lefevre, who raked 
up the old complaint against the Admiralty that they 
wasted good money in ay Fan, nn ships. Unless there 
is another side to the story, Mr. Shaw-Lefevre made 
out an exceedingly strong case. He pointed ou - _ 

ve 
years about £8,000,000 more than their predecessors in 
office, on the Navy, and that they have nothing to show 
for it. He then p ed to explain how part of this 
money had been wasted, and he gave the followin 

gures. He found that the Harpy, an old wooden vesse 
built in 1862, at a cost of £16,000, was repaired in 1877 
ata cost of £13,000. The Jackal, a wooden steamer, 
built in 1844, at a cost of £12,000, was repaired in 1875 
at a cost of £10,000. The Industry, built in 1854, ata 
cost of £20,000, was repaired in 1877 at a cost of £14,000. 
The Enchantress, built in 1854, as a cost of £44,000, was 
repaired in 1876 at a cost of £29,000. He believed 
new vessels might have been obtained at present prices 
for these sums. The 





£28,000, was repaired at a cost of £16,000. The 





Salamis, built in 1856, at a cost of | duced 
Fawn, 


which cost £28,000, was repaired at a cost of £16,000, 
and the Plover, which cost £34,000, was repaired at a 
cost of £20,000. The Lord Warden, one of the old 
wooden vessels, plated with armour plates, was repaired 
at a cost of £34,000. This did not provide for the 
removal of a broad belt of rotten timbers at her water 


ine. He ppt three years ago against this expendi- 
ture, and he predicted that she would never be sent to 
sea again. is prediction had been fulfilled, for in 


the emergency supposed to exist last year, when 
every available ironclad was Bac geome for service and 
commissioned, the Lord Warden was left unnoticed. 
Let us trust that in future more discrimination will 
be used, and that Mr. Smith will, without hesitation, 
condemn and have broken up, ships which are really not 
worth preserving. We are aware that the Admiralty 
always regret the loss of a single ship; but there are 
vessels now in the Navy which are old only in the sense 
of the Scotchman’s knife, which had had two new han- 
dies and three new blades. ‘I'he moment it is found 
that it will cost as much money to repair two old ships 
as would suffice to build one new one, the new ship 
should be built, and the old craft broken up. 

Mr. Shaw-Lefevre was very severe on the boilers used 
in our omg x of war, or rather on the Admiralty, the depart- 
ment he held responsible for their rapid decay. It is 
quite true that the cost of marine boilers in the Navy is 
something frightful; but it does not follow that their 
rapid destruction can be obviated by anything which the 
Government can do. He made for the first time the 
startling announcement that the Committee on Boilers 
in the Navy had actually cost the country £17,000, and 
he added with truth, that it had achieved nothing. dad 
one-fifth of the sum keen judiciously expended, just as 
much information would have been acquired. Mr. Shaw- 
Lefevre pointed out that boilers in the mercantile marine 
lasted much longer than those in the Navy; but he broke 
down when he attempted to generalise on the fact. He 
had heard that naval boilers deteriorated because steam 
was used intermittently in them, but he knew of a line 
of ships which steamed and sailed from Hamburg to 
Callao, and got up steam as much as twenty times on a 
voyage, and yet their boilers did not wear out. This 
might very well be, and yet prove nothing that he wished 
to prove. The truth seems to be that no investigations 
concerning the quality of iron, &c., like those carried out 
by the Committee on Boilers, will be of much practical 
service. It is known that by aspecial method of working 
boilers in the mercantile marine they can be made to 
last a long time.. The question is—Can this mode of 
working be adopted in the Navy? If it can, then is 
the problem practically solved ; if it cannot, let the fact 
be made known. For example, it is well known that if 
boilers are worked at a density of about two thirty- 
thirds, or a little less, the surfaces will become coated 
with a thin scale, which will protect them. Now will 
this scale stand in a boiler in which steam is not 
got up for perhaps months at a time? It is a 
curious fact that among all the witnesses examined by 
the committee, nothing was said on this point. Nor 
can it be discovered from the report whether it is the 
practice to work marine boilers in the Navy with a 
sufficient. scale. Possibly much would be gained if 
engineers in the Navy were sent for a i, or two ina 
merchant steamer. They might then learn something 
which at present they have no opportunity of acquiring. 


PARLIAMENT AND CONTINUOUS BRAKES. 


Ir has long been apparent that the time was approaching 
when Parliament would compel railway companies to use 
continuous brakes. The last persons to believe this have 
been railway directors ; but it is hardly possible that they 
can continue to a their eyes closed to what is ing 
around them. In dealing with this subject, the Govern- 
ment have left nothing to be desired ; they have from the 
first been actuated by a keen desire to do strict justice 
between railway companies, inventors, and the public, 
and a glance at the progress of events during the last few 
years will show that they have fulfilled this desire to the 
utmost. Certain accidents have recurred continually, all 
due, directly or ow to the impossibility of og - ing 
a train running at a high speed within anything like a 
reasonable distance. It was obvious, however, that the 
impossibility was a consequence of the want of brake 
power ; and rules were laid down by the Railway Depart- 
ment of the Board of Trade, under the operation of which 
three and even four brake vans were introduced into 
trains which before were worked with two or even one 
brake van only. Something was gained in this way. 
Then inventors came forward and asserted that much 
more could be done. Messrs. Fay and Newall were 
among the first labourers in this direction ; but their 
brakes were hand-worked, and so lacked power. We 
venture to think that the two men who deserve most 
credit for the introduction of continuous brakes in this 
country are Mr. Clark, the inventor of the chain brake, 
and Mr. Adams, who, as locomotive superimtendent 
of the North London Railway, gave Mr. Clark much 
valuable assistance in carrying out his views. The 
working of trains on the North London Railway did 
much to educate, not only the — but railway men. 
With the more recent history of the subject we need not 
trouble ourselves ; but in 1875 what was known as the 
Duke of Buckingham’s Committee carried out a series of 
experiments at Newark, the most prominent result of 
which was, perhaps, that Mr. Westinghouse demonstrated 
the possibility of stopping a train when running at 
514 miles an hour in 275 yards and eighteen seconds. 
The committee reported, and recommended that every 
railway company should be compelled to use a brake 
which would stop passenger trains within 500 yards under 
all circumstances. 

On Thursday night the Earl of Belmore rose in the 
House of Lords, and briefly ran over the aay of the 
subject, pointing out finally that recent progress had pro- 

uced a brake which was so efficient that the Govern- 
ment might insist on the general adoption of a brake 
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which would stop a train, under all circumstances, in 
considerably less than 500 yards. His object in rising 
was to ask the Government whether they proposed to 
introduce any measure this session dealing with continu- 
ous brakes. He admitted the difficulty of the subject, 
but he suggested a way out of it which appears to us to 
fairly meet every objection. It will be remembered that 
the Board of Trade suggested that certain conditions 
should be fulfilled by any brake which the Department 
could sanction. These conditions are embodied in the 
following quotation from a letter addressed to the Rail- 
way Association by the Board of Trade. After saying 
that there had been apparently no attempt on the part 
of the companies to agree upon the requirements of a 
good continuous brake, they went on to say :—“ In the 
opinion of the Board of Trade, these conditions should 
be as follows :—(«) The brakes to be efficient in stopping 
trains, instantaneous in their action, and peta of 
being applied without difficulty by engine-drivers or 
guards ; (6) in case of accident, to be instantaneously 
self-acting ; (c) the brakes to be put on and taken off 
with facility on the engine and every vehicle of a train ; 
(d) the brakes to be regularly used in daily working ; 
(e) the materials employed to be of a durable character, 
so as to be easily maintained and kept in order. The 
inquiries and experiments instituted by the Royal Com- 
mission on Railway Accidents, and the recent researches 
into the causes of railway accidents during the last few 
years, appear to the Board of Trade to leave no doubt as 
to the importance of the above conditions, and the ex- 
perience which has been obtained by the companies 
appears sufficient to enable them to come to some general 
and unanimous conclusion. There can, therefore, be no 
reason for further delay, and the Board of Trade feel it 
their duty again to urge upon the railway companies the 
necessity for arriving at an immediate decision and united 
action in the matter.” 

Of this intimation the railway companies have taken 
but little notice. There is still a wide diversity of 
opinion as to what constitutes a good continuous 
brake, and, as our readers are aware, comparatively 
slow progress is being made in extending their use. 
violent objection is manifested to the use of automatic 
brakes, that is to say, to brakes which will show auto- 
matically when they are out of order. This objection 
arises from two causes; one is that the officers of some 
railway companies are either interested in brakes of their 
own invention, or in brakes invented by other persons. 
And they have not stopped to ask if these comply with 
the Board of Trade conditions. The second is that the 
moment an automatic brake gets out of order it stops 
the train. This is held to be extremely inconvenient, 
though under the operation of the block system it should 
not be dangerous. Thechairman of the London and North- 
Western Railway said, at the last half-yearly meeting of 
the company, that no one in his senses could advo- 
cate the use of an automatic brake, and his sentiments 
would, no doubt, be re-echoed by others. We are 
happy to find, however, that the Government is not 
likely to be led away by specious arguments, and 
that they will use their energies to pass a bill insisting 
on the use of an automatic brake. Lord Henniker, in 
reply to the Earl of Belmore, stated that Lord Sandon 

roposed ere long to introduce a bill dealing with the 

ailway Commission, whose powers expire at the end of 
this session of Parliament, and he would then take the 
opportunity of “ er | fully the opinions of Government 
on railway brakes, and many other matters connected 
with the working of railways.” Without pretending to 
be in possession of Government secrets, we may say that 
we have good reason to believe that one of the provisions 
of the bill will be for the compulsory use of automatic 
brakes on all passenger trains. The difficulty to which 
we have referred as lying in the way of the Government 
is that they cannot insist on any particular brake being 
used, without immediately shifting a great load of respon- 
sibility off the shoulders of the railway companies on 
to their own. It has been suggested, however, that 
a tribunal might be established to judge between 
the Board of Trade and the railway companies. 
But obviously the best arrangement is simply for 
the Government to say that a brake must comply 
with certain conditions. For example, it must be 
automatic, and it must be competent to stop a train 
under any circumstances within 300 yards. So Jongas it 
complies with these conditions it matters nothing to the 
Government who invents it, or makes it, or sells it. The 
passing of such a law would at once weed out a number 
of imperfect brakes, the use of which, if continued much 
longer, will bring continuous brakes into much discredit. 
For example, the vacuum brake in its present form would 
at once disappear. Whether Hardy’s automatic modifica- 
tion of the Smith brake could be made to take its place 
remains to be seen. Clark and Webb’s brake would also 
become a thing of the past, unless it underwent modifi- 
cations which would remove the serious defects which it 
has so often manifested. There is no hardship whatever 
in insisting that an automatic brake should be used, and 
we trust that when the requisite bill has been passed the 
best brake will be adopted. For ourselves ‘we have no 
hesitation in saying that the Westinghouse auto- 
matic brake is so far in advance of any of its rivals that 
no railway company will make a mistake in adopting it. 
The recent improvements introduced by Mr. Westing- 
house have imparted to the brake the maximum theo- 
rectical and practical efficiency as a train stopper; that is 
to say, until some change takes place in the laws of 
motion, it will remain impossible to stop a train by the 
application of blocks to the wheels, in less time than it 
can be stopped by the Westinghouse brake. The proof 
of this is supplied by Captain Dou Galton’s experi- 
ments. If it be alleged, then, that the brake is complex, 
the reply is that it is not more complex than necessary, 
and that no brake less complex has yet equalled the 
Westinghouse brake in efficiency ; and surely complication 
is only an evil when it causes a large outlay for repairs or 
induces breakdowns. As to the first, the data acquired 





on the North British Railway, and recently published in 
our pages, is conclusive. As regards the latter it is 
known that the Westinghouse brake is as exempt from 
failure as any other, and besides it possesses the 
immense advantage that if it is out of order the train to 
which it is fitted cannot be run, the brake betraying at 
once its own deficiencies. Itis obvious that the Govern- 
ment cannot insist on the adoption of the Westinghouse 
brake. Weare inclined to think it a pity that they can- 
not at least take it as a standard, and insist that every 
passenger train shall be fitted with the Westinghouse 
automatic brake, or with one equally efficient. 

The half-yearly return—Continuous Brakes—of the 
railway companies for the six months ending 31st 
December, 1878, just published, contains much interest- 
ing matter bearing on this subject. Numerous instances 
are named in which continuous brakes have failed to act; 
but the worst that can be said of the automatic brake is 
that it caused the stopping of several trains because 
some portion of it was out of order, the defect in almost 
all cases being due to the negligence of those who have 
had charge of it. It will be remembered that one of the 
great objections urged against the Smith vacuum brake 
was that the sacks under the carriages, engines, and 
tenders were liable to speedy destruction or serious 
injury, and this statement has been stoutly combated. 
There is nothing like the logic of facts, however, and an 
inspection of the report under consideration will show 
that a very large percentage of the many failures of this 
brake are due to the injury of the sacks. .Thus, on the 
Great Eastern Railway a vacuum drum burst on the 16th 
of September ; on the Great Northern Railway, on the 
28th of August, a hole was made in a vacuum sack by a 
piece of brass falling from the engine; on the 14th of 
October a sack burst; on the 29th a hole was found in 
a sack as though it had been cut witb a knife. On the 
North-Eastern no fewer than fifteen accidents of this 
kind took place. It is worth notice that a very large 
number of failures with all the air brakes reported on— 
Smith, Sanders, and Westinghouse—is due to the giving 
way of the hose couplings. It appears that there is still 
room for improvement in this direction. Furthermore, 
it is not to be supposed that continuous brakes will take 
care of themselves; but we find that when they are pro- 

rly looked after, as is the case with the Westinghouse 
Sous on the London and Brighton Railway, no failures 
occurred. 

The report deals with many other subjects than the 
failure of continuous brakes. During the six months to 
which it refers, some progress was made in fitting con- 
tinuous brakes to trains, but only 41 per cent. of the 
engines so fitted, and 24 per cent. of the carriages comply 
with the conditions laid down by the Board of Trade 
and specified above, so that 51 per cent. of the engines 
and 76 per cent. of the carriages do not comply with 
these conditions. Of the stock fitted, by far the largest 

art is the property of the London and North-Western 
Railway Company—which has fitted 254 carriages— 
and the Great Northern Company, which has fitted 
twenty-six engines and 316 carriages with continuous 
brakes, none of which are automatic. Taking the number 
of failures reported which might have been the cause of 
accident, in the case of the Sanders and the Westing- 
house brakes representing the automatic principle, and the 
Smith vacuum representing the non-automatic, we find 
that they may be classified thus :—Westinghouse, number 
of carriages fitted, 1200 ; number of failures, 12. Smith, 
number of carriages, 2400; number of failures, 81 
Sanders, number of carriages fitted, 175; number 
of failures, 5; or in the proportion of 1 failure to 
100 carriages with the Westinghouse, 1 failure to 
30 carriages with the Smith, and 1 failure to 35 
carriages with the Sanders brake. Of the failures 
of the Westinghouse brake, the large majority were 
not failures .to act, but cases where the brake went 
on through some defect in the apparatus, which was thus 
at once made manifest. On the other hand, the failures 
of the vacuum, and Clark and Webb’s brake, nearly all 
consisted in the brake refusing to act when it was 
wanted. It is a curious fact that of the failures of the 
Sanders brake to act on the Midland, a large proportion 
took place while the brake was in excellent order. The 
explanation is that the brake is so constructed, that the 
power leaks off intentionally in about one and a-half 
minutes after being applied, and if the driver has to use 
the brake three or four times in succession, he will find 
that at last he cannot put it on at all. In this case he 
must take it clear off, and having re-established a vacuum, 
the apparatus is again available for about one and a-half 
minutes. The inconvenience of this arrangement is, we 
think, incontestable. 





THE DESTRUCTION OF SZEGEDIN, 

A FEARFUL disaster has occurred in Hungary. The river 
Theiss has overflowed its banks, and carrying them away near 
Szegedin, a town of some 80,000 inhabitants, has utterly 
destroyed it. A great number of persons have been drowned, 
and, it is said, that some 80,000 men, women, and children are 
lefthomeless. Nodetails possessing engineering interest have yet 
reached this country. The daily papers contain indeed all that is 
known on thesubject at present, and this it is unnecessary that 
we should reproduce at length. The Theiss rises in the Carpa- 
thian Mountains, and is formed by the junction of the Black and 
White Theiss, twenty miles east-north-east of Szigeth. It 
drains the eastern part of Hungary and most of Transylvania, 
and joins the Danube about twenty-two miles east of Peterwar- 
dein. The length of the riveris 625 miles. The Maros rising near 
the east frontier of Transylvania enters Hungary and empties 
itself into the Theiss near Szegedin. The triangular space at 
the confluence of the two rivers is an immense alluvial plain. 
At this spot and in its vicinity the calamity occurred. 
According to the Standard, hoping against hope, the people 
clung to their houses to the last, in the vain expectation that the 
swollen waters would subside. The inhabitants of Szegedin had 
worked with a will day and night, endeavouring to prop up 
and strengthen the dykes to resist the increasing pressure of 
the immense volume of water ; but the powers of nature were, 
apparently, not to be overcome. The waters rose and rose, 
until, bursting their barriers in the early dawn of Wednesday, 





they tore away the embankment, swept through every 
opening, crushing through foundations, and carrying off carts, 
cattle, door-posts, timber, andfurniture. Sucha disastrousinun- 
dation has not occurred in Hangary within the memory of man. 
It is worth notice that all the efforts of engineers to keep the 
Theiss under control have been expended in raising its banks, 
But inasmuch as the river brings down an immense quantity 
of deposit, it is continually filling itself up, and the work of 
embanking and filling, if continued, would result in the river 
being raised altogether above the surface of the country, 
Obviously the proper course to adopt in all cases of this kind 
is to keep the bed lowered by dredging, and makers of dredg- 
ing plant would do well to turn their attention to this direc- 
tion. ‘The destruction of Szegedin may open the eyes of con- 
tinental engineers to the value of such plant, for example, 
as that employed in the formation of the Suez Canal. 


AN EXPLOSION IN A RAILWAY TUNNEL, 

WE believe that explosions have occurred now and then in 
railway tunnels carried through coal-bearing strata; but they 
have been few in pumber and insignificant in result. It would 
appear, however, that in driving tunnels in the oil well dis- 
tricts considerable risk may be incurred from the presence of 
natural gas. Our American advices state that a fearful 
explosion of this kind has taken place on the section of the 
Southern Pacific Railway running through the State of 
Nevada. The site of the explosion is a tunnel through the 
Santa Cruz Mountains, and it took place at half-past nine p.m, 
on the 12th February. It appears that for several weeks 
petroleum gas has loon oozing from fissures in the rock 
through which the tunnel is being run. Great care has been 
taken to flash or burn this gas accumulation between the blasts. 
This was done by approaching the inner end of the tunnel 
with a lighted taper on a long pole. The gas, as soon as the 
light reached it, flashed off, and all was clear for a time. The 
amount of gas increased so much of late that the foreman, 
fearing danger, left, and a new foreman, M. C. Hyland, 
who is among the injured, was substituted several days ago. 
On the night of the explosion the man selected approached as 
usual to touch off the accumulated gas, the others having 
retired some distance. It is thought that the blast just pre- 
vious had opened up a larger fissure of gas than had been 
known, and instead of the usual flash, as soon as the light 
reached it a terrific explosion followed. The report was 
heard for miles, and a volume of flame shot through the 
tunnel and from its mouth to a height of 200ft. in the air. 
An engine used for supplying air, which stood about 50ft. 
from the mouth of the tunnel, was completely turned over, 
and the blacksmiths’ shop, a distance of 70 yards from the 
mouth of the tunnel, was blown to pieces. A few minutes 
after the explosion Hyland, the foreman, groped out, and 
was soon after followed by three or four Chinamen, all of them 
hairless and horribly burned about their heads, necks, and 
hands, or such portions as were not covered with clothing. A 
hundred or more persons from the Chinese camp contiguous 
were soon on the spot, and the work of getting out the others 
commenced, It was found that lights could not be used for 
any distance, and the men went in and carried the others out, 
groping about after them until they were found. All were 
alive, but burned to such a degree that those who live will be 
frightfully marked. It is probable a shaft will have to be 
sunk to ventilate the cannel balans any great amount of drift- 
ing is done. It appears almost incredible that measures had 
not been taken before for leading off the gas, especially as 
there was an engine on the spot employed in ventilating the 
tunnel. That it did its work imperfectly seems to be clear. 
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An Elementary Treatise on Steam and the Use of the Indicator. 
J. C. Granam, B.Se., Assoc. Inst. C.E. London: 
E. and F. N. Spen. 1878. 

THE arrangement of the matter in Porter’s book on 
Richards’ Indicator, and the eleven years which have 
elapsed since its first publication, conspired to show the 
necessity for another work on the subject. As far as 
concerns the indicator and the diagrams secured by it, 
the information contained in that work gives almost all 
that can be usefully said ; but on many questions con- 
cerning steam, and its behaviour in the steam engine 
cylinder, recent years have afforded new light, and the 
views concerning the employment of steam have under- 
gone some change. Thus, although Mr. Graham’s book 
deals with a subject fairly well handled by the earlier 
work, it has the advantage of dealing with it after a lapse 
of,time during which itsscience has been much discussed in 
journals and monographs, of which he has made good use. 
His work is written, he says, for those who are beginning 
their studies in connection with engines, and his subject 
he has divided into five parts, namely, the indicator 
card—strains on the axle—fuel—consumption of steam— 
ases and vapours. Of the first of these we need say 
ittle more than that he has kept well in mind that his 
treatment of the subject should meet the requirements of 
beginners, and he has succeeded in rendering it very 
clear. In speaking of lead, however, he says that steam 
should never be admitted to the cylinder until the piston 
has reached the end of its stroke, and though to those 
conversant with the subject, it is clear from his discussion 
of the economical part played by judicious compression, 
that it is by compression he would make lead unnecessary, 
he has not so definitely stated this as to make the student 
understand him. In speaking of the waved-line in a 
diagram — by the vibration of a spring too weak 
for a high pressure, and high number of revolutions of the 
engine, the authorsays, “ The weaker the spring the-more 
rapidly the steam will compress it, and consequently the 
greater will be the velocity of the indicator piston in 
rising ; but the momentum of a body is proportional to 
the square of the velocity at which it is travelling, and 
it is this momentum which carries the piston above the 
point to which the steam pressure alone would compress 
the spring. When the momentum has been destroyed 
by the spring, the spring then forces the indicator piston 
below the point where it and the steam would be in 
equilibrium, and then it is again forced too high. These 
alternate up and down movements produced by the 
momentum, combined with the lateral movement of the 
card, give the wavy line.” Further on, in the chapter on 
strains on the axle, we find the following :—“ The first 
thing is to see how the velocity at which a body is tra- 
velling and its momentum—used here in its ordinarily 
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understood sense of vis vivu—are connected.” ... “So 
that the momentum of every moving body can be 
represented by speaking of it as so many foot-pounds 
by which we understand that the energy expended 
in imparting a velocity to a weight, or in destroying 
that velocity, is exactly equal to the velocity required to 
raise a certain number of pounds lft. high.” No better 
evidence than this could be adduced to show the effect 
of the present mode of teaching the laws of motion, or 
of the unsatisfactory nature of the definitions of these, 
and the terms employed to illustrate them. The author 
mentions the names of a number of writers who have 
roduced standard works, to which he acknowledges his 
indebtedness ; and though the value of the information so 
derived on the steam engine, steam, heat, and fuel, is proved 
by the greater part of his book, his expressed ideas on 
motion, momentum, work and energy do his authorities 
little credit, for these ideas are ph Mea that the works 
referred to do not deal clearly with the laws of metion, 
although none of them use terms in suchathoroughly mixed- 
up manner as does Mr. Graham. To unravel these would 
take up too much of our space, but it is necessary to direct 
Mr. Graham’s student readers to such books as Rankine’s 
“ Mechanical Text-book,” or to Clerk Maxwell's “ Theory 
of Heat,” which the author quotes, in order that they 
may learn that momentum is not vis viva, nor energy, nor 
work, and that it cannot be expressed in foot-pounds. 

The subject of the chapter om which we have just 
quoted is, with the exception already made, treated in a 
very satisfactory manner, and the connection between 
the indicator diagram and the strains on the axle—crank- 
shaft—are more clearly shown by diagram than we have 
seen them shown elsewhere. But the consideration of the 
strains on the axle due to the inertia of the moving parts, 
is vitiated by the confusion the student wili experience 
with “momentum,” though, when it is borne in mind 
that here the author means mass x v?, the strains will 
be found to be correctly valued. The chapter on fuel 
deals with the calorimetric value of fuel, the mechanical 
equivalent of heat, and its application to calculations of 
the duty of engines and a with relation to the fuel 
consumed, The chapter on the consumption of steam 
ives evidence of the author’s search into the English 
iterature of the subject, which may be said to be repre- 
sentative. A student reading this chapter will be led to 
ask why are net superheaters and lower boiler pressures 
more general if the economy attained by them is as shown 
therein? The question, however, is not answered, though it 
is to be inferred, from the results given of the use of high- 
pressure in boilers, There is one sentence in this chapter 
which suggests that the author wishes “to have his cake 
and eat it too.” Speaking of the condensation in the 
cylinder during expansion, he says :—“ But it must not 
be forgotten that even if there is an actual condensation 
in the expanding steam, such a condensation brought 
about not by any loss of heat from radiation or convec- 
tion, but simply by the performance of work, would be 
an economy and not a loss, inasmuch as for a small quan- 
tity of condensed steam there would be given in exchange 
a large amount of sensible heat, which would go to in- 
crease the pressure of the steam in a far greater extent 
than the pressure would fall off due to the condensation 
of a certain portion of it.” Mr. Graham then shows by 
calculation that theoretically if one-fifth of a pound of 
steam at 45 lb. were condensed, one-fifth of the latent 
heat would be liberated, and this would increase the pres- 
sure of the remaining four-fifths to a pressure of 58°6 lb. 
In a footnote he admits that this could never occur, and 
that “it is merely an example showing the tendency of 
condensation.” It is unfortunate that this tendency 
is never realised, but the tendency could only be 
peeeot by considering the four-fifths and the one- 

fth separately, as the author has done. Latent 
heat will account for very little of the work done 
in a steam engine cylinder, and if the heat is dissi- 
pated in performing work, it is difficult to see how it 
can be available for increasing the temperature in the 
same cylinder of that which has remained as steam. On 
the relative economy of simple and compound engines 
and the value of jacketting the author speaks, and 
examines his evidence impartially, his conclusions being 
somewhat in favour of compounding and jacketting. For 
correction in a future edition, it should be noticed that 
in the fifth line of page 81 the word “second” is printed 
for “ minute.” 

The last chapter, on gases and vapours and gas, is 
throughout satisfactory, and is followed by an abstract 
description of the trials of the machinery of the Americar 
Government vessels Rush, Dexter, and Dallas—-trials 
which might have been advantageously supplemented by 
the trials of the engines of the American revenue steamer 
Gallatin. A useful table of thermometrical equivalents 
of Centigrade and Fahrenheit degrees, and tables of the 
po of steam conclude the book. Mr. Graham has 
ollowed Mr. Porter in one respect—he has not thought 
his book of sufficient value to pay for the trouble of 
making an index. His enemies may hope that he will 
some day want to find something in it. ith the excep- 
tions we have made, the book is really valuable for 
those for whom it is intended, and the publishers’ work 
is exceedingly well done. 








200-HORSE POWER PUMPING ENGINE, 
JEMEPPE, BELCTM. 

Ovr readers are mostly familiar with the history and extent 
of the Cockerill Works, which hold a position in Belgium 
similar to those of Creusot in France; and although, owing 
to their vast resources and to the political and social organi- 
sation of the country, they have been able to become 
formidable rivals in the manufacture of iron and machinery, 
Englishmen may find some solace, if not a pardonable pride, 
in the fact that the origin and success of the undertaking are 
solely owing to the enterprise and capacities of one of their 
own countrymen who founded it, and by whose son it was 
enlarged into the considerable dimensions it had already 
attained in 1842. A short comparison, however, between 
the position and extent of the works at that date, when the 
company was formed on the death of John Cockerill, and its 





present condition, may not be uninteresting. The propert: 

comprised at that time—(1) over 480 acres of coal wit 

three collieries ; (2) thirty-seven coke ovens; (3) two blast 
furnaces, with blowing engines, and grants of iron mines; (4) 
a large iron and copper foundry; (5) thirty-five puddling 
and welding furnaces, five rolling mills, hammers, motive 
powers, tools, fittings forthe manufacture of sheet and bar iron 
and rails ; (6) engine and boiler works, comprising 144 forge 
fires, 280 lathes and boring machines, 200 shaping, grooving, 
slotting, drilling machines, &c.; (7) steam engines with an 
aggregate of 920-horse power. The total number of employés 
at that time was about 2200 clerks and workmen. 

At the present time the collieries alone extend over 760 acres, 
require thirty-two engines of an aggregate 1700-horse power 
for pumping, ventilation, and hauling, employ 2900 work- 
men, and yield, at the minimum, 570,000 tons of coal, 
chiefly consumed in the numerous works. There have been 
twelve coke ovens, on the Appolt system, added to the pre- 
vious thirty-seven, and the annual yield is now 110,000 tons 
of coke. The amount of ore required for common pig iron is 
about 150,000 tons, the produce of the company’s mines, and 
for the manufacture of Bessemer pig iron nearly the same 
quantity of ore of various origin is purchased, 

The alteration in the size of blast furnaces has increased 
the yield per twenty-four hours from 11 to 100 tons; there 
are now five blast furnaces for common pig and two for 
steel pig iron—the latter fitted with Whitwell’s hot air 
stoves—and under present circumstances forge-pig can be 
delivered to the buyer on wagons at the works at from 45f. 
to 474f. per ton. A blowing engine, erected in 1826, is 
working at the present day and giving perfect satisfaction. 
The foundry now turns out about 6000 tons of castings re: 
There are sixty steam engines with an aggregate of 2040- 
horse power, sixty-five reverberatory furnaces, twelve rolling 
mills, seven steam hammers, shears, and other appliances for 
the manufacture of iron, and the yearly yield is from 25,000 
to 26,000 tons of plates, bars, girders, rails, &c., besides 1000 
tons of steel plates. With the exception of one rolling mill, 
erected in 1871, with a 500-horse power direct-acting reversing 
engine, four out of the five are the same, and produce the 
same amount of work as in 1826. 

In the Bessemer steel department, erected in 1862, there 
are eight 7-ton converters, nineteen furnaces, the largest of 
which can heat every twenty-four hours 75 tons of steel; ten 
rolling mills, ten steam hammers of from 3 to 30 tons, fifty- 
six steam engines with a total of 3590-horse power, and an 
hydraulic apparatus for manipulating the converters and 
cranes. The yearly produce of this department is 80,000 
tons. Tires are made by hydraulic pressure on a system 
patented by the company, and the rails are rolled by power- 
ful reversing roller mills—a rail 60 metres, or nearly 197ft. 
long, was shown as a sample—2000 tons can, if required, be 
rolled weekly, and the largest quantity hitherto turned out 
by a single mill was 2054 tons in one week, in February, 
1878. The total number of workmen employed in this large 
undertaking is between 9000 and 10,000, and the motive 

wer consists of 252 engines, representing a total of 9900- 

orse power, . 

The first pumping engine made by the firm was erected in 
1827 at the des Artistes coal pits, Flémalle Grande, near 
Seraing, to raise the water from a depth of 1033ft., in 
three stages, the lower consisting of two lift pumps, and the 
two upper setts of force pumps. ‘lhe dimensions of the former 
were ]10}in. diameter, with a 6ft. stroke, and of the latter 9}in. 
diameter, with a 6ft. stroke, while,those of the steam cylinder 
were 30}in. diameter by 9ft. This was one of the earliest 
examples of connecting the piston rod immediately with the 
pump rod; in fact, the cylinder was in this case placed over 
the shaft, and to the advantages of double action and rotation 
were added those arising from direct traction. ‘This engine 
was only removed in 1872, after forty-three years’ service. 
The next type of engine was a Cornish engine of 300-horse 
power, constructed in 1847 for the lead mines at Bleyberg, 
which is still working satisfactorily. The total depth is 
295ft. 3in., divided into three lifts, of respectively one 
65ft. Gin. from the sump, and two each of 114ft. 74in. The 
diameter of each pump is 1 metre = 39°37in., and the stroke 
of the piston 9°35ft. The two upper pumps have ordinary 
plungers. The diameter of the steam cylinder is 105in., and 
the stroke 12ft. As the depths of the pits increased, and the 
volume of water to be raised became proportionately greater, 
the diameter of the cylinders had to be enlarged and the 
stroke lengthened. The inconveniences accompanying single 
engines were soon apparent. Cylinders of 103in., 110in., 
118in., 128in., and more diameter, with a stroke of 13ft., 
became necessary, and the weight of the pump rod could no 
longer be subordinate to that of the column of water raised 
at each stroke, but to the degree of expansion. ‘To obtain 
the most economical advantages within the limits of one-third 
or one-fifth cut-off, it was necessary to add powerful reservoirs 
of vis viva, and this was effected in the engine erected at the 
Hornu Mines, Hainault, by adding counterweights of 80 
to 100 tons to the ends of the beams, and constructing the 
piston rod in such a way that it could be loaded with supple- 
mentary weights equal to the above. ‘The engine in question 
was constructed in 1857, and put in regular service in 1860, 
and may be classed as one of the most powerful types of 
direct-acting, simple-effect pumping engines, with expansion 
and condensation, erected in Belgium. Its effective power, 
measured in water raised, is 77 per cent., and to obtain an 
expansion of one-third it was necessary to add a total weight 
of 550 tons. The consumption of coal was, however, nearly 
44 lb. of coal per effective horse-power. The height to which 
the water had to be raised was 1515ft. 9in., with the future 





intention of sinking to a total depth of 2296ft. The setts 
were divided as follows :— . 
. in 
Two lift pumps, each 9Sft. 6in., with suction 6ft. Gin. .. 203 6 
Eight force pumps, each 164°04 6. wee ee we oe WIZ 
TN kab ios, 40 0; Wei sh.) 8d 2061-6 ee 
The diameter of the lift pumps was .. .. «. «. 19°378in, 
The diameter of the force pumps was .. ee ae 19°185in 
The stroke of all the pumps was .. .. 13 123ft 
The diameter of the steam cylinder 104°33in. 
The stroke of the piston .. .. .. . o-:eery-ee 5 SRE 


It was quite evident that this type of engine was, from a 
technical point of view, hardly a success, but it was executed 
rather to suit the wishes of the company who gave the order 
than to carry out the ideas of the constructors, 

The first great innovation, and one which may be said to 
mark an era in the constructive principles adopted in all 
future engines of this class, is found in that designed and 
erected by the Cockerill Company in 1866 for the lead mines 
at Bleyberg. The engine is compound, with large expansion 
and a fly-wheel, and the pumping action is direct. This latter 
circumstance was another concession on the part of the con- 
structors to prejudice, partly necessitated by the absence of 





any sufficient sump, or reservoir for collecting the water, and 
cers by the non-existence at that time of any suitable 

ouble-action pump. From trials made in 1869 it was found 
that the consumption of coal was about 23 lb. of coal per 
effective horse-power in water raised. The s of the 
engine was eight and a-half revolutions per minute, lifting 
the water at a rate of about 2ft. 9in. per second. Although 
constructed to lift the water a height of nearly 1000ft., the 








engine at present does not raise it more than 782ft. 9in. The 
setts are as follows :-- 
ft. in, 
No. 1 force pump .. 147 6 
No, 2 force pump .. li7 9 
No, 3 force pump .. 132 9 
So) 0” aa eee reer 
With an additional depth, worked by an auxiliary 
NG Ma sa ons cee: Kei pes ea. “oe, exci > ay ee 
782 9 
The diameter of the lifting pump is $3-070in. 
The stroke of the lifting pump is .. 10ft. 3in. 
The diameter of the force pumps .. .. 25°59in. 
The stroke of the force pumps... .. .. 8ft. 2}in. 
The diameter of large steam cylinder .. 78}in. 
The stroke of piston .. .. .. .. .. 10ft. 3in. 
The diameter of small steam cylinder .. 64jin. 
The stroke of piston .. .. .. .. 4ft. 1jin 


An engine on the compound system was erected in 1875 for 
the collieries at Gosson-Lagasse, in Montegnée. The actual 
depth of the pumps is 1050ft., but it is intended to sink 
to a total depth of over 1600ft. There are four setts of 
Rittinger’s force pumps, lifting each 262ft. Gin., of the follow- 
ing dimensions :— 

Diameter of large plunger .. 


i - 15jin. 
Diameter of small plunger... 


1lfin. 


| Pe edad emanay oe Oo Per ae ee aa 4ft. 10in. 
The diameter of large steam cylinder .. -- 5ifin. 
The diameter of small steam cylinder .. . 33$in. 
Length of stroke .. .. .. . 10ft. 3in. 


The 200-H.P. pumping engine shown in motion at the Paris 
Exhibition, and illustrated at page 190, may be taken as 
embodying all the latest improvements introduced by the firm 
in this class of machinery within the last few years. It was 
especially constructed for La Concorde Mine, at Jemeppe, 
on the same plan as similar engines already erected at the 
company’s own mines at Marie-Collard, and at the collieries 
of Sarts-au-Berleur and of La Haye,near Liege. The direct- 
action arrangement was abandoned on account of the 
obstruction offered by the cylinder to the shafts of the pits, 
and because, by attaching the piston rod immediately to the 
ump rod, the same stroke and equal speed must be given to 
th parts. A return, therefore, was made to the traditional 
principle of the Cornish engine, and the beam constructed 
with unequal arms of such different dimensions as to ensure 
the most advantageous speeds on the side of the motive power 
as well as on that of the pumps. The stroke of the steam 
cylinder was retained the same as the engine at Bleyberg, viz,, 
8ft. 24in., while that of the pumps was diminished to 4ft. llin. 
The number of revolutions, which was seven at Bleyberg, 
was increased to twelve or fifteen, thereby adding to the 
energy of the fly-wheel without increasing its weight, and at 
the same time sensibly diminishing the weights of the other 
parts. A good deal of the steadiness of the engine is due to 
the disposition of the connecting rods, which are attached 
to the piston cross-head outside the slides and then 
to the cranks of the two fly-wheels, the latter being 
keyed on to the extremities of the shatt, across which the 
cylinder is placed. This combination of the principal parts 
distributes immediately through the fly-wheels all variations 
of the strains resulting from an expansion of 1:5 in such a 
manner that no undue stress is put on the beam, nor on the 
foundation, but an equal division of strain is produced, The 
steam is distributed by means of four lift valves, two for 
admission and two for exhaust, actuated by cams, as shown 
in the detail engraving, page 190. 

The pump rod, formed of two forked rods, is composed of 
cylindrical rolled bars, with solid heads or shoulders at either 
end and joined together by coupling pins, without any struts 
between them. Constructed in this way it ought not to be 
subjected to any other strains than tension, and to ensure 
its remaining in this condition at every difference of 
speed and alternate change of direction heavy weights 
are distributed along a certain distance of its length, 
or fixed at its lowest extremity. One part of the 
weight of this rod was compensated in the three first 
engines of this system constructed by the Société Cockerill by 
means of a balance bob, attached by connecting links 
to the upper part of the pump rod. A very important 
modification, however, was introduced into the engine 
exhibited. The main was prolonged beyond the 
cylinder, and from its extremity two heavy pendant con- 
necting rods carried down into a recess, specially con- 
structed to receive tle bob, without interfering either 
with the pits or with the machinery, and so readily 
accessible that any alteration of the weights necessitated by 
the requirements of pumping can always be effected. The 
rod is guided as shown in the accompanying cut. The 
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number of revolutions varies between five and twelve per 
minute, the former being the minimum speed at which the 
dead points can be ed; but it has been found by experi- 
ence that the margin is quite sufficient for the differences in 


accumulations of water in summer and winter. The dimen- 
sions of the pit and pumps are as follows :— 

Total oy canted the pit .. .. 1643ft. 3in. 

1st sett from sump lifting pump aa anh tee 9Sft.{4in. 

8 sett ” +,» force pumps . 8lift. Tin. = 934ft. 9in. 

2 ” ” » ” 305ft. lin. = 610ft. 2in. 


1643ft. Sin. 


And an auxiliary pump lifting the water from a gallery situ- 
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ated at a depth of 704ft. 3in. to the stage at 610ft. 2in. The 
dimensions of the pumps are :— 
Diameter of lifting pump ~ - 1102in. 
Stroke of “sa are are eee lS 
Diameter of large piston of three lower force pumps .. —- 
. ” ” » ” ” ” ee ad 
Diameter of large piston of two upper force pumps 20°07in. 
J » small ” ” ” ” ” 14‘17in. 
Stroke of both 4-92ft. 
Diameter 1102in. 


of auxiliary lift pump .. . os 

Stroke of do. do. ee eee 

The waters from the sump and from the gallery are united 
at the 610ft. 2in. stage, and forced thence to daylight by the 
two upper Rittinger force pumps. The dimensions of the 
engine are :— 

Diameter of steam cylinder .. .. .. 

Four engines of the above construction have been erected 
by the firm, viz., the one exposed for the mines “‘La Con- 
corde,” at Jemeppe, one at the Sarts-au-Berleur mines, near 
Liége, with a present depth of 862ft. 9in.; one at La Haye, 
near Liége, with a present depth of 656ft.; and another 
at their own pits Marie-Colard, with a permanent 
depth of 1516ft. 3in. Those at work are said to 
do their duty very well, and judging from its performance at 
the Exhibition, the one at La Concorde cannot fail to give 
equal satisfaction. 


- 42°32in. 
8 20ft. 








ARTIFICIAL ICE. 

THE many pu to which ice can be advantageously 
employed in manufactures and other industries, as well for 
household purposes, has for several years induced men to per- 
severe in attempts to make it by artificial means. Many pro- 
cesses for producing low temperatures have been tried, but 
have failed tosecure ¢ ci , the cost of ice produced 
by their aid being generally much higher than that at which 
natural ice can be obtained in most countries. The anhydrous 
oe acid process of M. Raoul Pictet has, however, 

e-it possible to produce very low temperatures under con- 
ditions which must be satisfied in order to secure commercial 
success in application to the manufacture of ice. To be com- 
mercially successful, a freezing machine must be able to work 
economically and safely under all conditions of temperature, 
and must employ an agent which does not necessitate high 
pressures, and avoids entrance of air into the apparatus, by 
not requiring a high vacuum to volatilise it. Such agent 
must be stable, so as to avoid constant renewal, and must 
not act on the metals used in the machine. It should be secure 
from all danger of explosion or fire, and give the greatest 
effective duty per ton of coals burnt. The anhydrous sul- 
phurous acid process of M. Raoul Pictet best fulfils all these 
conditions. Liquefying under atmospheric pressure at 14 deg. 
Fah., anhydrous sulphurous parry not give more than 
60 Ib. pressure at 95 deg. Fah., consequently in this country 
it seldom works at a pressure above two atmospheres ; it has 
no corrosive action on metals or the fats used in lubrication ; 
it is not combustible or explosive, and by the process of manu- 
facture invented by M. Pictet, costs no more than sulphuric 
ether ; it is also an excellent lubricant, so that the compressor 
pumps require no greasing. 

From its crystalline mode of formation, ice has a con- 
siderable tendency, while forming, to throw out all matters 
dissolved or held in the water ; even the saline matters and 
air contained in fresh pure waters are more or less eliminated 
according to the circumstances under which they are frozen. 
In nature, where there is usually a large body of water 
unfrozen, with motion of one kind or another always going 
on, the foreign matters ejected are to a great extent redis- 
solved or washed away before they are imprisoned by the 
rapidly-forming ice crystals, but the difficulty of reproducing 
the same conditions in manufactured ice has been the main 
obstacle in the way of perfect success. 

One other property P pes is a stumbling block to its cheap 
arg mes in large masses; that is, it bad conductivity. The 

inch of ice is comparatively easy to obtain, but as the 
thickness increases, the slowness of the process increases, 80 
that most makers have been content with Gine slabs, forming 
3in. only from each side of the mould or box. At first, 
moulds—about 3in. or 4in. wide by 6in. long, and 2ft. or 3ft. 
deep—were used for making ice. These moulds contained 
the water to be frozen, and were placed in tanks through 
which the cold incongealable liquid was circulated. The 
water froze readily enough, but the ice was white and —— 
owing to the air contained in the water being imprisoned by 
the rapidly forming crystals of ice. Moreover, any impurities 
in the water, together with all its salts, were necessarily 
frozen-in with the ice. These opaque slabs being unsale- 
able in England, many forms of moulds and ice boxes have 
been advocated, so as to get rid of the air and turn 
out t ice; that which has met with the best 
— success hitherto being the agitators patented by 
ohn Kyle, the working of these being as follows :— 
The water is placed in long boxes, varying from 6in. to in. 
wide, with hollow iron walls, through which the freezing 
liquid is circulated. At intervals, in the middle of each box, 
wooden wands—agitators—are placed, mechanically connected, 
so that a slow backward and forward movement can be com- 
municated to them. These agitators are kept in motion while 
the water is freezing, and set up a current which wipes off 
from the surface of the nascent ice the small bubbles of air as 
they are expelled. These agitators are partially successful, 
but suffer from the disadvantage of requiring shifting as the 
process goes on, and removing altogether before the process is 
completed, when increased motion is required. e slabs 
have a centre of opaque ice where impurities are imprisoned. 

To overcome these difficulties the Pure Ice Manufacturing 
Company have adopted a system of agitators or — for 
maintaining motion in the water being frozen, and also use a 
form of mould in which blocks of suitable size may be 
frozen. The company’s works are in King’s-road, Chelsea, 
and the freezing apparatus employed is that illustrated by us 
at page 381 of vol. XLI. The ice is produced in moulds, open 
at both ends, placed side by side and horizontally in a tank 
containing the water to be frozen. At one end of each mould 
is placed a screw or paddle, which by revolving keeps up a 
eurrent of water through the mould, washing away the air, 
salts, and impurities as they are ejected by the ———- 
water. The moulds are made with hollow walls throug! 
which the freezing liquid is circulated by a double set of pi 
from the freezing machine. When the moulds are filled with 
ice the water left is drawn off from each end of the tank, 
warm liquid is run through the moulds in place of cold, so as 
to loosen the ice from the walls of the monld, the end of the 
— is a = the blocks pd for use are — = 
with tongs. By these means soli uare transparent 

of ice are secured. ms 
The ice is made in blocks 4ft, in length and lft. square, 








weighing about 2} cwt. each. These blocks are dense and 
transparent. air and impurities are washed away during 
the whole process of freezing, and analysis has shown the ice 
to be very pure. The total solids in a gallon of water pro- 
duced by melting a block of ice made at the Chelsea Works 
was only one-third of a grain, as inst 2} ins from the 
same quantity of natural commercial ice. The blocks are pro- 
duced with very little handling, and quicker, we believe, than 
by any other method, the time usually occupied in making a 
set of blocks of the size given being from sixteen to twenty- 
four hours. From the shape of the moulds in which they are 
made, they are frozen with equal rapidity from all four sides, 
instead of from two only as in most boxes, and they require 
no handling from the moment the water is put into the box 
until the ice is ready for removal. 

As will be seen from this description, the a Hep by 
which the cold produced by Pictet’s press is applied is very 
simple, but it has demanded much time and thought to 
achieve. By its means, however, artificial ice, pure and in 
the most convenient form, can be made, we are told, at a 
price which will compete commercially with natural ice, even 
after winters such as that of 1878-9, 








TUBULAR PILES. 

Tue difficulty which attends driving long tubular piles is 
well known to all those who have ange to drive them, 
ey when they are to be driven from the surface of 
water of considerable depth above the bed of the water 
course. Messrs. LeGrand and Sutcliffe, of Bunhill-row, so well 
known through their connection with tube wells, have devised 
a method of putting down tubular piles of any length. This 
consists in driving them by means of an elongated cylindrical 
monkey which works inside the tubular pile. The monkey is 
raised by means of rods or rope, and allowed to fall upon the 
flat h of the solid point. The pile thus forms its own 
guide for the monkey. One advantage of these piles is that 
they can be driven with facility, of very great length and in 
deep water. A wrought or cast iron pile, say 75ft. long, is 
lowered through the water length by length, screwed together 
by strong barrel-sha; steel sockets until ground is reached 
and additional lengths are added as the pile is driven. They 
can also be filled with concrete well rammed to increase their 
strength. For some purposes the piles are made in a short 
length with a flange on the top, the length being sutfticient 
to allow the flange to stand at the ground surface; a tubular 
or other post with a bottom flange can be fastened thereto 
permanently or temporarily. It might at first sight appear 
that a heavy ram falling upon the inside upper surface of the 
point of a long pile would tend to pull such a pile in two at 
the screw joints by reason of the inertia of rest of all above 
the point. It does not seem, however, that this is the case, 
and short cast iron piles have been driven a number of times, 
on some occasions into a macadamised road, without apparent 
injury. The method of driving secured great facility and 
simplicity, and the number of applications of the method is 
almost innumerable. For tube wells, piles, telegraph and 
signal posts, tent poles and plugs, it will be very valuable, 
and as a tool for making holes for wood telegraph posts, a 
short tubular pile and hand monkey will greatly simplify 
operations. he War-office has instructed the Royal Engi- 
neer Committee to make a series of experiments with this 
pile in various soils immediately. The experiments will take 
the form of actual bridge construction. 








ANOTHER ROUGH VOYAGE. 

In our impression for Feb. 14, we published an extract from a 
private letter from the second engineer of a large North-country 
trading steamer, recounting his experience during heavy weather 
on a voyage to Baltimore. The ship was unloaded and filled up 
again with some 2000 tons of corn in three days by the aid of 
elevators. On her return voyage to Copenhagen, she encountered 
yet worse weather than that which she met with going out, as the 
following extract from another private letter from the same pen 
will show. It will be understood that although no names are 
mentioned, the experiences of the first and third engineers, when 
on watch, were not much more favourable than that of the writer, 
who, we may add, is by no means prone to exaggeration :— 

It was very early on the morning of Jan. 3lst when we left 
our moorings, and started once more to face the storms of the 
Atlantic, with a voyage of upwards of 4000 miles before us. The 
Bay, of course, was fine and smooth—it is too narrow to be other- 
wise; and as the ice had all but disappeared, we met with but 
little obstacles to rapid steaming until we reached the Ca 
Henry on the one and Charles on the other hand, which we di 
on the Saturday aime A Our first view of the Atlantic was 
most favourable, the sea being smooth and almost without a wave, 
the sun shining brightly, and everything looking gay and light. 
Naturally we augured this to be a good sign, Son many of us 
— the old adage, “‘Coming events cast their shadows 
before,” by way of trying to reason ourselves into the belief that 
as we so should we finish, and end our homeward-bound 
voyage ; and then looking on the matter logically, we argued, 
Well, surely we are bound to have a fine run, for had we any 
other we should be getting, even in the Atlantic, far more than 
our just share of bad weather, for we had enough of that com- 
pressed into those days of wretchedness coming out to last this 
one ship for the first year. But alas! on the next day—all our 
worst troubles have been on a Sunday—we were forcibly com- 
pelled to notice that the poetic saying, ‘‘ Coming events cast their 
shadows before,” is an elegant fancy, not an inspired truth. 

ind and weather came away with force just after dinner, 
and by tea there was a heavy sea running; but the wind was right 
in our stern, and of course we were obliged to clap every inch of 
canvas on to her to keep her before the wind and to endeavour to 
keep before the sea. But the ship has not got anys in her, and 
sea after sea running after us came aboard onday morning 
came, and with it an increase of wind and weather; all our efforts, 
mechanically and ng ns ih failed to keepher before it, and sea 
after sea came over us. Standing on the bridge after dinner, several 
seascameright up to where I was, washingme above the middle, and 
once carrying me clean off my feet. My mortal race had been run 
then had I not being holding on like grim death to the funnel 
stay. ere were some miraculous escapes from being washed 
overboard. Captain was once washed overboard, but the recoil 
of the same sea brought him back and jammed him in between 
one of the steam winches and the deck, from which uncomfort- 
able position he was rescued by the boatswain, without further 
hurt than a very severe shaking. So bad did the weather become 
that we were obliged to heave the ship to, thus bringing her nose 
once more in the direction of Baltimore. She made very little 
better weather this way ; and so, when the following morning 
we were put about , the general opinion was that she was 
quite as safe running before it as hove to. Once more our mess- 
room, though barricaded up, had become useless as a mess-room, 
for the water gets through every joint of the plates, owing to the 
severity of the shaking we got coming out, and so we have to get 
our grub wherever we can in bad weather. On this day of which 


I now speak I was sitting in the galley with a large soup plate ' blish 





containing my dinner in my hand, I being delightfully free 
from all sickness this trip, when whoop! comes a sea along the 
decks and into the galley, whipping my dinner, plate, and all 
clean out of my hand, and ng me as a matter of course. The 
whole fire range had been red hot, and with the contact of the 
water the fire was put out, the dinner swept away, and the whole 
os gs so full of steam that you would fancy some awful catastrophe 
ad occurred. And so indeed a great catastrophe had taken 
lace, for was I not very hungry, and didn’t I lose all my dinner? I 
aughed heartily at the affair, however, and being perfectly well I 
y almost enjoyed the bad weather. Everyone went hungry that 
day, at least, until tea time came. That same sea, however, did 
more harm than the loss of our food, for it carried the second 
officer, an old man, right off the bridge, and gave him such a 
knock against the foremast as to dislocate his shoulder. From 
that day until we got into the Channel the weather has continued 
to be the same in its terror and wildness, some days more, some 
less ; but I must give you a description of the night of February 
11th, which stands out pre-eminent as my night of all nights at 
sea, and which is really the only one where I felt that I was really 
standing on the brink of the gulf of eternity. When I went on 
watch at 8 p.m. it was blowing a gale, but minute by minute this 
seemed to increase, until at ten we had a hurricane. ‘Two great 
seas came down on me into the engine-room, of course soaking 
me, and putting out my lamps. At about 10.301 sent a fire- 
man up to get them to batten our engine-room skylight down, for 
I feared with an awful fear that one of the lifeboats at either side 
would be carried away by the sea, and might smash it—the sky- 
light. Of course, if this were broken, no power could keep the 
water out, and we should founder. In a few minutes I heard the 
captain calling out to me that my man had his leg broken by a 
sea; that he—the captain—would see about the skylight, and he 
cautioned me to do what I could to keep steam until another man 
came to my assistance. Well, I went into the stokehole and 
started firing to keep my steam up. I don’t know what I 
should have done had rd been sick. I tired for over half 
an hour before help came, and I was rejoiced when, at 
last, I saw one of our own black squad coming down 
the ladder. I had just given him the shovel, and with 
another fireman I was going into the engine-room when I heard 
an awful commotion on deck, which made my heart stand still, 
for I fancied it must have been the hatches giving way, so I made 
arush for the engine-room, to be at my post if anything hap- 
ned, The passage from the stokehole isa say narrow one, 
tween the boilers and the ship’s side, and I had got just half 
through when there sounded a crashing just over my head, and a 
cruel sea came right down on me, and as it struck on the boiler 
first it was scalding hot; in the confined space where I was the 
hot water reached my throat, and I never for an instant thought 
otherwise than that we were down. Still I hurried into the 
engine-room, believing that if we did go to the bottom the boilers 
would burst, and thinking it would be better to be drowned than 
scalded to death. When at last I got up the ladder into the engine- 
room it was in almost total darkness, the lamps having nearly all 
been put out by the water. The unfortunate fireman who followed 
me from the stokehole began to cry like a baby, and to pray in a 
most vehement manner, much to my annoyance, for that is a 
time when I hold that the discharge of one’s duty pleases the 
Almighty far more than all the prayers the most holy could say ; 
so I shouted to him to be a man, and do his duty like one. At 
the same moment there was a crash just over my head, and the 
ship leaned over to one side and trembled with the weight of 
water on her deck. That moment I thought my last, and 1 stood 
by my engines and waited for the end; but, perhaps, the good 
prayers of those loved old folks at home helped us in that awful and 
critical moment, for after about half a minute of fearful suspense, 
though it seemed like half an hour, the gallant shiprighted, and from 
that moment the hurricaneabated. The captain sent amessage tome 
by one of the quartermasters, to say that the ship was safe though 
her decks had suffered very severely. At thesame time old Jack 
told me that she had behaved splendidly, and that nine out of ten 
steamers under like circumstances would have gone down like so 
many stones. The whole thing began and finished in almost as 
short a time as it takes to write, for cpening about ten p.m., I 
left the engine-room with perfect confidence at one a.m., having 
pon three hours which should almost have turned me y. 
e following morning, what a scene the decks presented. Every 
possible thing which was in any way loose had been carried away ; 
water casks, hen coops, spare spars, &c., the iron ladders leading 
on to the bridge were both bent and twisted, instead of being 
perfectly straight. The lifeboat, just above my head when in the 
engine-room, had been carried clean away, and heavy iron girders 
on which it had erewhile rested, were torn and twisted like a bit 
of cardboard ; both davits of iron, 4in. in diameter, were snapped 
across like so much wood ; the jolly-boat also was gone, and many 
another article of a steamer’s deck furniture. I have one great 
consolation and piece of luck to congratulate myself for, and that 
was having had the skylight battened down just in time, for had 
that lifeboat fallen foul of it unbattened, the skylight would have 
been knocked into tinder, and no power could have saved us, for 
the water would have poured into engine-room and stokehole, and 
would no doubt have stopped us by putting out the fires. I say this 
would have been fatal, for Captain — said tome next morning that 
had the engines gone even slower whilst that sea was on our deck. 
under which we trembled so awful'y, nothing could have saved 
us, The universal opinion concerning the ship was that she 
behaved nobly. Every joint of her upper works is s an 
water comes in everywhere. Our rooms are continually full, and 
every watch we have men in baling them out, but most fortunately 
our s are dry, and in this we are the sole exceptions on board. 
The Captain’s bed as I write has just been brought on deck to 
dry, and the water is pouring out of it. Just fancy if you can 
a man sleeping on that, in that state, for over tendays! Of course 
in our rooms there was not a particle of ventilation during the 
bad weather, and as a consequence the air was oe. damp. 1 
have hung up a pair of pants on the curtain rail of my bunk when 
I have turned in, perfectly dry, and in the morning found them 
so wet that I have wrung the water out of them, and this ewe | 
from a damp atmosphere. From the 11th to the 18th we had still 
very nasty weather, but nothing like that I have described. On 
the last-mentioned day we got under the lee of old Ireland, and 
she, like a good kind mother, though not in sight, sheltered us 
very much. The following day—19th—by the change of colour 
of the water, the Captain declared us to be in the Channel, and 
at eight p.m. when I went on watch I saw the bright light of the 
— — brightly welcoming us back once more to merrie 
ngland. 








Crry or Lonpon Directory, 1879.—We have received from 
the publishers, Messrs. W. H. and L. Collingridge, a copy of the 
City of London Directory for 1879. e character of this 
directory is now so well known that it is unnecessary to describe 
its contents fully. The present edition has been corrected down 
to within a few days of the commencement of this month, and 
the information on all matters relating to the City and its affairs 
is very complete. Reference to this for any person, company, 
public or private, street, building, or institution, is much easier 
than it can be in the large directory, comprehending the whole 
of greater London, and as an index is given to all these, and to 
public offices, it is a really valuable directory to all having busi- 
ness relations with the City. We notice that the conveyance 
guide is not quite so complete as it was. All the means of con- 
veyance to and from the a by rail and road, together with a 
complete list of the parcels receiving offices, list of railway 
officials, and chief offices of the many railway companies, but we 
miss the complete list of cities, towns, and villages, with their 
distances from London, and the railways serving them. This 
formed a useful feature, and we hope the publishers wi:] re-est 
it. 
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THE PIEZOMETER. 
(Concluded from page 173.) 

It has already been intimated that the temperature at which 
the piezometer was set was that at which the gun was to be fired. 
In the earlier experiments the method by which it was intended 
to effect this was by inclosing the instrument, ready to be set, in 
the gun for a sufficient time to equalise their temperature—which 
pert 4 to merely atmospheric infl The instrument was 
then withdrawn, quickly set and returned, and the gun fired 
without delay. It was afterward found that the an changed its 
temperature sensibly, from changes of wind and sky, in shorter 
intervals than was supposed, ‘To avoid the errors liable to arise 
from this cause the practice was changed, The instrument was 
set at a determinate temperature, higher than that of the outside 
air, but lower than that of the arsenal workshops. ‘The gun was 
run into the shops, near by, for a short time, in the interval 
between the experiments, and made slightly warmer than the 
firing temperature. The Pipe amogeed was then properly inserted, 
the gun taken outside, and when cooled to the proper point the 
thermometer was removed, and the gun fired by a primer already 
inserted. The various charges used in the experiments, with the 
varied circumstances and results, are given in the following table :— 


Experiments on the Pressure of Fired Gunpowder. 
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* Dupont’s cannon powder, made in 1837, was used. The shot were 
strapped to sabots of the full size of the bore, unless otherwise specified. 


1 First piezometer used ; screwed to bottom of bore, and covered with 
paper case to protect from heat of explosion. Space ovcupied by it, 
2°372 cubic inches. Instrument broken, falling at wana of gun. 
Record of compression retained. Initial velocity of ball, taken by 
Ballistic pendul by Major Mordecai, 1407ft. per second. 

2 Second piezometer ; screwed to bottom of bore; covered as before. 
Sone occupied by instrument, 2°756 cubic inches. Initial velocity, 
1401ft. 
oa arnt piezometer ; instrument broken. Record lost. Initial velocity, 

4 Third piezometer ; used in all the subsequent experiments. 

5,6 and? Cartridge bags full size of bore. 

® Cartridge bags in this and all subsequent rounds, of merino. Weight, 
0°015 lb. Diameter of former, 3*375in. 

* and 1° The termination of the stroke of piezometer was, in these 
cases, in some degree doubtful. 

ll The stroke of this firing seemed to indicate five i Th 
tations and diminutions of pressure, each less than the preceding, the 
stroke being repeated during the partial rotation of the piston. Some 
other strokes have, to some extent, the same character. 

12 Gun loaded and piezometer inserted, in shop. Taken out and fired 
when it had cooled to the setting temperature of the instrument. 
Subsequent firings the same. 

18 Turned cylinder of iron instead of shot. The line on the stem of 
the piston which should indicate the length of the stroke vanishes with- 
out giving a distinct termination. 

4 and 15 Balls without sabots. 

16, 17, and 18 Cylinder instead of shot. (See ‘‘ Remark” to No. 43.) 

1¥, 20, and 21 Cylinder instead of shot. Escape-holes were enlarged. 
Marks on stem very distinct. 

22 re | bail without wad. 

23 Round with paper as for cartridge. 
sae pin proof charge for musket barrels. Weight of two wads, 

© b> 

2% First proof charge. 

It will be noticed that in four instances the stroke of the piston 
was undetermined in consequence of the v: of the line on 
the piston-stem without distinct termination. ter a little con- 








sideration, the cause assigned to this occurrence was that under 





particularly heavy pressures, producing a long and quick stroke, 
the escape of the A oem the tubular support of the marking- 
point, caused by the entrance of the piston-stem, was so muc 
resisted in consequence of the want of sufficient escape-holes that 
a pressure sufficient to wholly counteract that of the spring on 
the marking-point was brought to bear upon it from within. 
‘This was a correct conclusion, seems to have been attested by the 
results following the enlargement of the escape-holes, as noted in 
the table. 

According to our experiments the maximum pressures which 
different portions of the sides of the bore of the gun must sustain 
with a given charge, do not always diminish with their incre 
distance from the bottom of the bore. This has been thought to 
cast doubt of the correctness of the indications. That the pres- 
sure at each cular part of the bore does not regularly reach 
its height and continuously decline, will, it is believed, appear 
from an examination into the movements of the gases in the gun. 
To begin with the simplest case, we will suppose the gases to 
occupy a 8 which remains for a sensible time the same. That 
the tension of the gases behind the ball is not uniform might be 
expected, and will appear from the indications of our instrument 
in the experiments.* The average pressure indicated at different 
distances from the bottom of the bore, the charge being in each 
case 14 1b. of powder, in a cartridge-bag, and one 6-pounder shot, 
is given below :— 


Distance from Pressure 
the bottom per 
of bore. sq. in. 
lin. (bronze gun) - 20,2101b. 
ljin. (iron gun)... 18,150 lb. 
4in, (bronze gun) de 08 16,510 lb. 


The condition of the gases will be represented in the diagram 
of the bore and its contents given below, by marking the space 
they are sup to occupy with lines varying in breadth 
according to the tension. It is evident that a difference of tension 
amounting to 38001b. in the distance of 3in. will not allow the 
gases to remain in quiescence, but must give rise to vibrations of 
great force, and alternations of tension such as are represented 
in the diagrams 1 and 2. A just impression of their force 
requires the recollection that the weight of the gases is the same 
as that of the powder from which they were generated. Evidences 
of vibration are to be seen in the marks on some of the piezo- 
meter wires. The centre of gravity of the piston does not lie in 
the line of its axis, and in some cases the recoil of the gun has 
caused a partial rotation of the piston during the formation of 
the line on its stem. The sketch, Fig. C, represents, approxi- 
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mately, a line on one of the wires, as it appears under the 
microscope, the piston having rotated nearly 90 deg. during its 
formation. The effect of an enlargement of the space during 
the vibration, such as actually occurs, will evidently be to increase 
the amplitude of the vibrations and diminish their frequency and 
force. The amount of this effect, and the number of vibrations 
occurring before the ball leaves the gun, will depend, other 
things being equal, on the weight of the bali. The figures A B, &c., 
below are p Sat mea to illustrate the character of the variations 
of tension occurring while the ball is leaving the bore. _ y 
Adopting another mode of illustration and representing tension 
by perpendicular distance from a horizontal line—the waved line 
A By will denote the maximum pressure sustained by the different 
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parts of the bore. The supposed limits of the tension during the 
successive vibrations are given in vertical lines. If a true explana- 
tion of the action of the gases has been given, there will be no diffi- 

ty in accounting for the fact that the indications of our instrument 
do not give the ures at different parts of the bore the order of 
their distances from the bottom, as do the pistol-ball velocities 
obtained in the experiments made with Col. Bomford’s apparatus 
at Watertown Arsenal in 1842. The latter presents a compara- 
tive indication of the average rather than the maximum pressure 
during its action on the balls. The capability of the piezometer 
to measure pressures of much more brief duration than the time 
of the passage of the ball through the pistol barrel will appear 
from a comparison of the inertia to be overcome in each case. 
The weight of the piston and stem is twenty grams, and the 
resistance of the inertia of the oil is equivalent to that of about 
thirty-six additional grains, while the weight of the pistol ball is 
218 grains. After taking into account the differences of area 
and the mode of action in the two cases, I think it may be safely 
concluded that the piston will have reached its extreme position 
as soon, at least, as the ball has passed through the same distance. 
The superior practical importance of ae the greatest 
instead of the average pressure upon the sides of the bore, with 
reference to the construction of guns, is evident from the fact that 
the strength of the gun must be adapted to the former and not to 
the latter. The inadequacy of the mode of determining, even 
relatively, the amount of pressures of very brief duration by the 
initial velocities of the balls projected by them is shown by the 


* The cause of this difference of tension will be found in the reaction 
of the expanding gases of the forward part of the charge upon that 
in the rear; each stratum of powder opposing the expansion of that 
behind it not only by its dead inertia but by making it, so to speak, a 
point d’appui in giving motion to its own particles. The effect of this 
cause is stri! na exhibited by the pressures exerted near the bottom 
of the bore by different blank . The pressure indicated by the 
piezometer at lin. from the bottom was, with 1} lb. powder, 5480 Ib. per 
square inch ; with 21b., 9780; with 31b., 14,820. 








effect of detonating powders used in fire-arms—the barrel may be 
shattered while the ball is thrown with comparatively little force. 
The effect of increasing the wee of powder, compared with 


that of increasing the weight of the projectile, in augmenting 
the pressure was unexpected, and to some seemed almost 
incredible ; although, as is not surprising in regard to a subject of 


such a nature, opposite views are held by men thoroughly con- 
versant with ery. 

The mean of the pressures indicated at lin. from the 
bottom of the bore, with a charge of 1} 1b. of powder 
and a ball weighing, with its sabot, 6°3 Ib. nearly, 

With the same charge, at ljin. from the bottom.. .. 

With 1} lb. powder and a shot weighing 12°15 Ib., at 
lin. from the bottom Eg ae ee ee 

With 2 lb. powder and a ball of 6°36 lb., at lin. from 

With 3 Ib. powder snd a ball of 6°43 Ib., at lin. from 
Wothome: 2. ce te oe ae 


20,210 Ib. 
18,150 Ib. 


20,743 Ib. 
20,64) Ib. 


P ee | ae 64 a6, 56. oe. oe en 
The pressure in the cases in which shot of 12°15 lb. weight were 

reduced to that which would be indicated at lin. from the 
bottom of the bore, on the supposition that the same difference 
would exist as with smaller charges, would be 22,700 lb., indicatin, 
that the effect of doubling the weight of the ball, but with 
diminished windage, is not very different from doubling the 
weight of the powder, instead of increasing the pressure in a much 
greater ratio, as some have — e results of the experi- 
ments with the musket barrel accord, so far as they admit of 
comparison, with those _ stated. ‘The manner in which an 
ee powder may be su a to affect the pres- 
sure has a) 'y been referred to, and illustrated by reference to 
the experiments with blank charges, The resistance of the form- 
ing gases in that part of the charge which is least confined, to 
the expansion of those in other parts of the charge, is perhaps most 
strikingly illustrated by the action of the fulminates, which, in quan- 
tities of a few grains, will, as is well known, tear in pieces a brass or 
copper plate upon which they are gently heated. The variations 
of pressure sustained by the gun when fired with very 
nearly the same are greater, as might be expected, than the 
variations of initial velocity impai to the ball under similar 
circumstances. hen the combustion of the powder takes place 
with more than average rapidity, the pressure in the first instants 
of the explosion is augmented, but the action on its ball is not so 
well sustained as in the case in which the combustion is more 
slow, and consequently longer continued. The following table of 
initial velocities of 6-pounder balls, extracted from a table in 
Major Mordecai’s ‘‘ Second Report” of his experiments on gun- 
powder, will serve for the comparison :— 


Initial Velocities of Balls Fired from a Six-pounder Gun. 











Powder. Shot. Initial | 
Weight. | Height. Weight. Diameter. V¢locity. 
| | Feet per | 
Ibs. | Inches. Ibs. | Inches. a | 
1°5 43 | 611 3°58 1594 
1°5 4°8 6°15 m 1580 
1:5 4°9 6°13 re 1553 
5 oi 6°26 1538 
15 nS 6°37 ra wet ~ 
1°5 _ 6°3 ss TR | reemeeceece 








THE INSTITUTION OF CIVIL ENGINEERS. 


Art the meeting on the 11th of March, Mr. Bateman, ident, 
in the chair, the paper read was on ‘‘ Movable Bri: ” by Mr. 
James Price, M. Inst. C.E. 

The term ‘‘ Movable” was used as being more general in its 
—_- than any other. Such bridges mostly occurred where 
delay of traffic was to be avoided. Hence rapidity of movement 
and minimum of repairs should be sought. ‘There should be no 
unnecessary weight ; for this reason steel was te ora to iron as 
a material, saving 25 per cent. of the weight of the parts strained. 
Movable bridges were divided thus :—(1) bascules ; (2) swings ; 
(3) traversing ; (4) lifts; (5) pontoons. 

(1) Bascules were illustrated by the railway bridge over the 
Ouse at Selby, erected in 1839. The largest of this kind had 
been opened at Copenhagen in 1867. Overhead beam bascules 
were much in Holland, the beams being usually of timber. 
The author had erected a large single-flap Goad over the 
Shannon, to carry a railway. The floor was open to let the 
wind through when the flap was rai It acted well. (2) 
Swing bridges formed the most important class, and all large 
structures in Europe and in America belonged to this type. 
Double Lp were preferred, as obviating heavy counter- 

ise and wind stress. instances of both occurred in the South 

ridge, Hull. Swing bridges were classified thus :—Those that 
turned on rollers only; those that turned on rullers and a centre 
pivot; those swung entirely on centre pivots ; those lifted on 
a water centre and tilted ; those relieved by hydraulic pressure 
acting upwards at the centre ; and floating swings. Unlimited 
hydraulic power available for turning was not conducive to 
obtaining light and well-designed structures. The earliest swing 
bridges were of timber. Then cast iron was employed, and now 
they were universally of wrought iron. The Brest Bridge, having 
two leaves, spans the largest passage crossed by any movable bridge ; 
it turned on rollers. To the same class Raitnead. also the railway 
bridge over the river Ouse at Goole, which was almost the largest 
railway movable bridge ; it two of 100ft. span 
each. There were several bridges of this kind at Birkenhead. 
The Duke-street bridge rested on rollers 5ft. in diameter ; it was 
not balanced over the centre, and was difficult to open. Athlone 
bridge, over the Shannon, had rollers only 8in. in diameter ; it 
worked badly. The great majority of swings turned on rollers 
and a centre pivot, including all the 1 American bridges. 
The most notable was the itan Bridge, a double swing, 
with two passages of 216ft. in width each. This bridge, whic! 
had been erected by the Keystone Bridge Company, of Phila- 
delphia, was peculiar for being. lifted entirely off its abutment 
supports, thus needing no w ding up. To this class belonged 
also the tilting bridges generally adopted in France, at Dun- 
kerque, Gravelines, Havre, Cette, and Toulon. The same ty 
had likewise been oy mg in North Germany. The principle 
might be described thus:—The whole bridge being slightly 
out of balance, each leaf or the heavy end was set up by various 
methods; and when the abutment support was withdrawn, it 
dropped on two or more wheels, the main weight, however, being 
carried by the centre pivot. A bridge of uliar construction 
had been erected at Grimsby to carry the Manchester, Sheffield, 
and Lincolnshire Railway. It had no tail end or counterpvise. 
It was anchored at the pivot, and bore with a pressure of 122 
tons on a pair of wheels near the edge of the passage. The Dutch 
type belonged to those turned entirely on centre pivots. The 
were to be seen at Rotterdam and Velsen, on the North Sea C; Z 
The girders were under the roadway, and the point of support was 
brought above the centre of gravity by means of a long cone 
passing up between the girders. In those lifted on a water centre 

d tilted, the leaves were slightly out of balance. When the 
centre was raised by hydraulic pressure, the bridge tilted so a 
to bear on wheels. In some cases, as at Leith and at the Albert 
Dock, Hull, the tail end was heavier, and drupped with its wheels 
on to a tram-plate; or, as at Marseilles, Millwall, Stobcross 
—Glasgow—&c., the tail end was lighter, and rose in tilting till 
its wheels bore against the underside of an inverted tram-plate 
fixed round its sweep. ‘The dimensions and arrangements of the 
Leith and Marseilles bri which were constructed in the same 

ear, 1874, were compared. Swing bri relieved at the centre 
by hydraulic pressure, were oe y the Tyne Bridge, which 
was the largest and most perfect in this country, having two pas- 
sages of 110ft each. Floating swings, as constructed by the 
author in Dublin, were used, one to carry a double carriage road, 
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and the other a single line of railway; the latter acting also as a 
turntable for wagons, so as to shoot them across the dock entrance. 
The principle was to support nearly all the weight on a submerged 
buoy, which turned on a centre pivot on the bottom. These bridges 
were effective, and suitable for places where the foundation was bad. 
Traversing bridges required much power. The larger ones were 
represented by the bridgeat Swansea, over the river Tawe, in which 
the heavy end was across the passage. In swing bridges that turned 
on rollers, by withdrawing the supports from the long end, the 
tail end rose till the wheels came level with. an upper traversing 
rail, upon which the bridge was rolled back. In the case of the 
Millwall Dock, the centre was raised by hydraulic power, and the 
light end, which crossed the passage, was held down by horns, 
that prevented its rising; hence the heavy end rose to the 
proper level to be rolled back. There were many other forms of 
traversing bridges, the best for a railway and manual power being 
at the Dovey Viaduct. Mr. Kinniple’s submerged caisson was 
also a traversing bridge, the wheels taking the portion of weight 
not — up, running on rails laid in the bottom ; it bore the 
same relation to other traversing bridges as floating swings did to 
other types. The balancing of both swing and traversing bridges 
should be as nearly as possible over the centre, otherwise, par- 
ticularly in the former, motion was difficult. The proportional 
lengths of tail ends of swings varied. In the Marseilles Bridge 
the tail was to the passage arm as 0°62 to 1; in the Brest Bridge, 
as 0°50 to 1; and in the South Bridge, Hull, as 0°40 to 1, 
These represented extreme and mean cases. If possible, the 
counterpoise should form some useful part of the bridge, such as 
cross girders and flooring combined, in the form of a solid cast 
iron fioor. The modes of setting up the ends were various, con- 
‘ sisting of wedges, inclined planes, les, weigh shafts, excentrics. 
hydraulic lifts, screws, &c. The Pheenixville Bridge Company 
had a self-adjusting joint of the rails, something similar being 
used at Keadby Bridge. At Marseilles, there was a bridge which 
was a combined bascule and swing. The first motion of the centre 
ram lifted it off the bearings only for being swung ; but it could 
be further lifted till a part of the bridge turned round a horizontal 
axis; and it allowed barges to pass without being swung, thus 
saving much time. Lift bridges, which rose bodily and allowed 
a passage for canal boats, were not common. One had been 
erected over the Surrey Canal, and another by the author, which 
worked well and easily. The author had charge for many years 
of an ingenious pontoon bridge, erected by Mr. Robert Mallet, 
M. Inst., C.E., which worked most satisfactorily ; it was now 
— | with, a portion of the canal which it crossed having 
een : 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


*,* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of ty ad to those pages and finding the numbers of the Specifi- 
cation. 

Grants and Dates of Provisional Protection for Six Months. 

4368. Comprnc Macurnes, R. Guy, St. Paul’s-churchyard, London.—A 
communication from E. Mahieu, Paris.—29th October, 1878. 

333. Rerinine Ozoxerit, H. Ujhely, Vienna.—27th January, 1879. 

356. Guns, Hypraviic CYLInpDERs, &c., UC. M. Som , Berlin, Germany. 
ear eamemanmate from E. Buss, Magdeburg, Germany.—28th January, 

ae. 

464. Bakers’ Ovens, J. Tomlinson and R. A. Tomlinson, Manchester.— 
5th February, 1879. 

512. Urtnat for Ixvaips, &c., 0. Gilsow, Brixton, London.—l0th Feb- 
ruary, 1879. 

561. Divipinc Cray into Biocks, C. H. Murray, Southwark, London.— 
12th February, 1879. 

589. Swirches and Crossines, R. P. Williams, Westminster.—lith Feb- 
ruary, 1879. 

643. Reapixc and Mowrxe Macniyes, C. D. Abel, Southampt 
London.—A communication from L. May, Ungarisch Ostra, Austria. _ 

645. Locks, W. E. Gedge, Wellington-street, Strand, London.—A com- 
ao from A. Proseus and T. W. Matthews, Baltimore, Mary- 


’ 

647. Feepinc Povutrry, W. R. Lake, Southampton-b 
communication from L. E. Roullier-Arnoult, Paris. 

649. SELF-cockiNe Guns, H. Tolley, Birmingham. 

651. RecuLatine - Suppty of Steam to Sream Enotnes, &., F. W. 

m, et. 

653. Printinc Macutvery, R. Barlow, Bredbury, Stockport. 

655. PLuMMER Biocks, &c., B. Hewitt, Birmingham. 

657. ELEcTRICAL Apparatus, &c., W. J. H. Ryder, Newcastle-upon-Tyne, 
and W. H. Elliott, Thurles.—18th February, 1879. 

661. CaLcuLaTiING Macuinery, E. E. Sonnet and P. Boissier, Paris. 

663. TREATING LEATHER, J. k, Woodhouse Carr, near Leeds. 

665. Spisnixc, Dovusiine, &c., J. T. Newsome, Dewsbury, and J. H. 
Robertshaw, Ravensthorpe. 

667. Paper, J. Lowe and E. Taylor, Bury. 

669. Sprisc Piston Rives, &c., R. H. Ellaeott, Plymouth. 

671. Wiycues, &c., T. Archer, jun., Dunston. 

673. Extraction of Mccitacs from SEa-weep, &c., T. J. Smith, Fleet- 
street, London.—A communication from A. Saint-Yves, Paris. 

675. CLasps for PHorocrapnic, &c., ALBUMS, F. Bishop, Scho-square, 
London.—A communication from J. F. Knip, Offenbach-on-Maine.— 
19th February, 1879. 

677. Pristine Macuixery, E. Beech, Manchester. 

679. Martvers’ Compass, Sir William Thomson, Glasgow. 

681. Locks or Fasrentyes, W. K. Ernst, Fulham. 

683. mee ga Exuaustine and VenTiLaTiInc Apparatus, A. Love, 

mont. 

685. Roastinc and Bastine Foon, J. G. Croft, Richmond. 

687. CoLLEcTING the Waste Fumes of Furnaces, &c., W. R. Lake, South- 
Se London.—A communication from G. T. Lewis, 

elphia. 

691. Ptston Packine Rivas, J. Pickering, Stockton-on-Tees. 

693. Lupricatinc Stranps, Rorss, &c., J. T. Wright and W. H. Laidler, 
Poplar.—20th February, 1879. 

697. Sourrarres and Stups, J. G. Rollason, Birmingham. 

701. Souirarres and Srups, F. MclIlvenna, Liverpool. 

703. PREPARING UNTANNED Hipes, W. E. Yates, Manchester. 

705. SuLPHORIc Acip, &c., W. G. Strype, Wicklow. 

700. Letrer-boxes, &c., 8. Nottan, Basinghall-street, London.—A com- 
munication from L. Regad, Gex, France. 

713. Propuctne or Separatinc SutpHur from Native Ores, &c., O. C. 
D. Ross, Trafalgar-road, Peckham. 

715. RoLiie MILxs, W. Deighton, Workington.—2lst February, 1879. 

717. Moisrenine and Cootrne Arr, J. C. Mewburn, Fleet-street, London. 
—A communication from P. P. von Theinburg, Vienna. 

721. Gas, W. P. Wilson, Braxfield-road, Brockley. 

723. CaRp-seTTING Macuines, W. Mo -Brown, Southampton-buildings, 
EE -A communication from J. Russell and H. A. Collins, Spring- 

eld, U.S. 

725. Formixe and Firminc Borries and Stoppers, W. Bull, Lancaster- 
place, Strand, London. 

727. Locks, J. Barlow, Queen-street, Oxford-street, London. 

731. INDIA-RUBBER Fasrics, T. Forster, Streatham.—22nd February, 1879. 

733. OPENING, CLOSING, and FasTeninc Winpows, M. M‘Callum, J. 
M‘Callum, and D. M‘Callum, Fort William, N.B. 

735. Swrrcues or Siptnc Rais on Raitways, F. Wirth, Frankfort-on-the- 
ny Germany.—A communication from UC. R. van Ruyven, Amster- 


hnila. 








ildings, London.—A 


™. 

737. Preparine, CLEANING, and Carbine Corton, &c., T. H. Rushton and 
W. Dobson, Bolton. 

739. Scarr Rines, &c., C. O. Rogers, Aldermanbury, London. 

745. Mixine and Kweapine Fiour, &c., F. L. Hancock and C. L. Han- 
cock, Dudley, 

747. Lamps, G. W. von Nawrocki, Leipzigerstrasse, Berlin.—A communi- 
cation from Schaefer and H. hner.— 24th February, 1879. 

749. GALVANO-MAGNETO-DYNAMO-ELECTRIC MACHINE, C, Dubos, Paris. 

761. Lanterns and Lamps, W. R. Lake, Southampton-buildings, London. 
—A communication from E. B. Requa, Jersey, U.S., and F. F. Lam: 
bert, New York, U.S. 

763. Diamond Rock Borers, P. Pittar, Gracechurch-street, London, and 
C. A. Terrey, St. George’s-road, Southwark. 

755. Mounpiye, H. J. Haddan, Strand, Westminster.—A communication 
from J. Jager, Elberfeld, Germany. 








757. Motors, H. J. Haddan, Strand, Westminst tion 
from E. Molera and J. Cebrian, San Francisco, U.S. 


759. Paper Bags, T. Coates and J. J. Bissicks, Bristol.—25th February, 
1879. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
803. SckREW-NUTs and Botts, W. R. Lake, Southampton-buildings, London. 
—A communication from C. D. Rogers, Providence, U.S.—27th February, 
7, 
804. Forminc Heaps upon Screws or Bouts, W. R. Lake, Southampton- 
ildings, London.—A communication from C. D. Rogers, Providence, 
U.S8.—27th February, 1979. 
840. Preventine Waste of Water, 8. Johnson and W. Hailstones, Wood- 
green.—3rd March, 1879. 
865. Repuctne and Sarina Mera Bars, W. R. Lake, Southampton- 
buildings, London.—A communication from G. J. Capewell, Connecticut, 
U.S.—4th March, 1879. 


Patents on which the Stamp Duty of £50 has been Paid: 

903. Sutpnates of Sopa and Porasn, J. Cammack and A. Walker, 
St. Helens.—3rd March, 1876. 

959. Bricks and TiLes, D. Button, Stocksbridge.—6th March, 1876. 

980. PoUuLTICE, H. E. Cauty, Catherine-street, Liverpool. —7th March, 


1876. 
1038. INpicaTinc the Tipe and Derru of Warrr, W. Mellanby, Middles- 
brough. —10th March, 1876. 
1047. Steet, &c., 
March, 1876. 
988. CrusHine Macuine, W. R. Lake, Southampton-buildings, London.— 
7th March, 1876. 

= Dry CLosets or Commopss, C. 8. Smith, Birmingham.—sth March, 
876. 

997. TrLes, J. Morris, Barton-on-Humber.—8sth March, 1876. 

1158. Street and Iron Tues, F. H. Lloyd, C. Faulkner, W. FE. Lloyd, and 
W. H. Lloyd, Birmingham.—1l7th March, 1876. 

970. Gas Burners and Firrines, W. T. Sugg, Vincent Works, Vincent- 
street, Westminster.—6th March, 1876. 

971. Gas Meters, W. T. Sugg, Vincent Works, Vincent-strect, West- 

iter.—-6th March, 1876. 

1095. TELEGRAPHIC Apparatus, Sir W. Thomson, Glasgow College, and F. 
Jenkin, Great Stuart-street, Edinburgh.-—13th March, 1876. 

974. Propuctnc Manirotp Cortes of Lerrers, &c., A. T. Byford, Liver- 
pool-street, London. -6th March, 1876. 

1007. Seats, Sroors, &c., E. Corani, Regent’s Park-road, London.—8th 
March, 1876. 

= Raisinc Sunken VessEis, P. Protheroe, Surbiton.—l0th Merch, 


J. H. Johnson, Lincoln’s-inn-fields, London.—10th 


76. 

1108. Propucinc Heat, M. P. W. Boulton, Tew Park, Oxford.—1l5th 
March, 1876. 

1277. Retort Lips, &c., J. E. A. Gwynne, Victoria Embankment, Essex- 
street, Strand, London, and H. Collinson, Upper Hosier-street, Read- 
ing, U.S.—25th March, 1876. 

1365. Casks, R. A. Gibbons, Grove House, Northfleet.—30th March, 1876. 

978. Barsep ;Fence Wire, H. H. Murdoch, Staple-inn, London.—7th 
March, 1876. 

1150. Looms, J. and J. Hollingworth, Dobcross, Saddleworth.—17th 
March, 1876. 

1025. Storrers for Borries, &c., E. Breffit, Upper Thames-street, London, 
and J. Edwards, Castleford.—9th March, 1876. 

1028. PLares and Biocks for Saip and Fort Armour, &., J. Yates, 
Rotherham.—9th March, 1876. 

-_ WarterProor Compositions, W. Dummer, Southsea.—ll/h March, 

76. 

1229. OstTarninc COLOURING Matrers, J. H. Johnson, Lincoln’s-inn-fields, 
London.—22nd March, 1876. 

1425. Cakes, A. M. Clark, Chancery-lane, London.—3rd April, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 

684. Scorcn Bonnzts, W. Dalgliesh, Kilmarnock.—6th March, 1872. 

704. HERMETICALLY-CLOSED Cases, E. W. Elmslie, Parliament-street, 
Westminster.—7th March, 1872. 

671. Treatine Sewace, R. Blackburn, Exeter.—5th March, 1872. 

774. PREPARING ARTIFICIAL MaNuREs, W. Lockyer, Bristol.—l4th 
March, 1872. 


Notices of Intention to Proceed with Patents. 


4368. Compinc Macnines, R. Guy, St. Paul’s-churchyard, London.—A 
communication from E. Mahieu.—29th October, 1878. 

4873. Retatinc Mutirary Guns, &c., J. Watkins, Westminster.—30th 
October, 1878. 

= ~ Coatinc the Borroms cf Iron Surps, &c., R. Gregory, East Stone- 

ouse. 

4424. Lirts or Hoists, A. P. Price, Lincoln’s-inn-fields, London.—A com- 
munication from E. Heurtebise. - 1st November, 1878. 

4430. Screwinc Botts, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
jer from Société Autrichienne I. R. P. des Chemins de fer 

e Etat, 

4432. PortaBLe Stove and Camp Cooxinc Apparatus, W. E. Gedge, 
Wellington - street, Strand, London.— A communication from P. 
Domercq. 

4439. Parer Bac Macuinery, A. Peacock, Liverpool.—2nd November, 
1878. 

4454. Inpex Sca.es, J. C. Mewburn, Fleet-street, London.—A communi- 
cation from J. Post. 

4457. Power Hammers, G. Glossop, Sheffield. 

4458. Bepsreaps, W. Pratt, Bradford. 

4459. SepaRaTine Fiuips of different Sreciric Gravities, G. de Laval, 
Stockholm.—4th November, 1878. 

4472. Spinntnc Frames, L, C. Marshall, Belfast. 

4473. Exectrric Licut, F. Gye, Wandsworth-road, Surrey.—5th November, 
1878. 

4494. SuprortinG Rock Dritiinc Macuines in Minna, &c., J. McCulloch, 
Manchester. 

4498. Courtine for Raitway Venicies, W. L. Wise, Chandos-chambers, 
Adelphi, London.—A communication from A. Focke.—tth November, 
1878. 

4505. CALANDERING and Dressinc WooLLen Ciorn, &c., A. C. Henderson, 
Southampton-buildings, London. — A communication from E. L. 
Walnier. 

4509. Muces for Sprywinc Fisres, A. Hardwick, Heckmondwike. 

4511. Inprcatine the Hour when Mepicrve is to be Taken, F. McIlvenna, 
Liverpool. 

4512. RepeaTING Fire-arus, W. R. Lake, Southampton-buildings, London. 
—A communication from G. V. Valmisberg. 

4513. Marine Steam Borvers, T. Archer, jun., Gateshead. 

4514. VaLve Apparatus for ReouLatine Fruips, W. Wright, Herne Hill, 


Surrey. 
= —— Power for Prope.ttixa Vessets, &c., W. H. Phillips, 
vun 


4522. GroGRAPHICAL Maps, 8. J." Eslick, Birmingham.—7th November, 
1878. 
4531. DisPLAYING ADVERTISEMENTs, G. 
November, 1878. 
4546. Cusnions for Buuarp, &c., Tasies, G. Bayliff, Liscard.—9th 
November, 1878. 
4566. Rousinc Beer, W. H. Sorrell, Hornchurch. 
4570. Woven Fasrics, T. Emmott and W. Hurst, Oldham. 
4571. Hanpwes for Burcuers’ Knives, &., 8. C. Friston, Sheffield.—11th 
November, 1878. 
4578. Scrippiinc and Carpinc Macutnery, W. Bryden and J, W. Wilkin- 
son, Morley.—12th November, 1878. 
4595. GENERATING Exectric Currents, &c., C, F, Heinrichs, Gloucester- 
8 treet, Queen-square, London. 
4598. Roap Locomotives, &c., T. Aveling, Rochester, and D. Greig, 


N. Hampton, Brighton. — 8th 


4609. Economisinc Fue. in Furnaces, &c., M. Morton, Birmingham.— 
13th November, 1878. 

= td Mik, &., to Customers, J. Wilson, Orchard-street, 

mdon. 

4640. Dist1LLatTion of HyproGentsep Matrers, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from H. Despecher.—l5th 
November, 1878. 

4658. Bricks, &c., E. Edmonds, Fleet-street, London.—A communication 
from A. Allemand and J. Fleury. 

4665. Gipinc and Decoratinc Movu.pinos for Picture, &c., Frames, I. 
Koch, Amsterdam. 

4666. pene Seats and Tanves, C. J. Everickx, Paris,—16th November, 
1878. 

4682. Propucine Motion by Steam, &c., T. Tuckey ,Cork.—18th November, 
1878. 

4752. HorsrsHor Fasteninas, H. J. Haddan, Strand, London.—A com- 
munication from J. Barbe. 

4756. PuorocraPuHic Apparatus, G: W. von Nawrocki, Berlin.—A com- 
munication from F. von Vi er. 

4761. Heatine Apparatus, R. R. Gibbs, Live’ —22nd November, 1878. 

4787. BenpinG CorkuGaTeD Meta, C. F. Elliott and J. Bayley, Liver- 


4797. Sprenine, W. L. Ellis, 8: A. Ellis, Dudley Hill, near Bradford, and 
J. Ellis, Bradford,—25th November, 1878. 





4861. Sucar Rerinino, E. Hunt, Salford. 

4879, Giass-ware, &c., A. M. Clark, Chancery-lane, London.—A com: 
munication from MM. Monot and Strumpf. 

4880. Mrera.uisinc GLassware, A. M. Clark, Chancery-lane, London.—A 
communication from MM, Monot and Strumpf. 


All cay having an interest in ompine any one of such applications 

should leave particulars in writing of their objections to such application 

at the office of the Commissioners of Patents within twenty-one days after 
ate. 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


25389. FasTreners ror Loopine THE SLEEVES OF FRocKS OR Dresses, W. 
W. Tambs.—Dated 25th June, 1878. 6d. 

The sleeve is looped by means of a fastener in the form of a brooch, 
stud, or solitaire, in the place of a piece of ribbon usually employed for 
this purpose. 

2646. Stream Encines, W. EB. Newton.—Dated 2nd July, 1878.—(A com- 
munication.) Sd. 

The steam on leaving the cylinder before the stroke has been com- 
pleted, is admitted to a surface condenser and passes through tubes, 
round which water is circulated by means of a pump. This condenser is 
of smaller dimensions than usual, and at the commencement of the 
return stroke the communication between it and the cylinder is cut off 
by means of a slide valve in the exhaust pipe, which, at the same time, 
opens a communication between the cylinder and a second condenser of 
the usual capacity, and worked by injection and an air pump. It is in 
this condenser that the maximum vacuum is maintained during the 
whole of the return stroke of the piston. In compound engines the ex- 
haust pipe of the high-pressure cylinder is so arranged that by means of 
a stop valve the exhaust steam on leaving that cylinder (instead of being 
admitted to the receiver) shaft, if desired, be admitted to the condenser. 
By this means the high-pressure cylinder, being supplied with steam 
from the boiler, would act as an expansive engine, and the engine can be 
worked with either the high or the low-pressure cylinder only in connec- 
tion with the condenser. The space usually occupied by the ordinar, 
packing in glands is filled by a ring of cast iron cut in two halves longi- 
tudinally, and kept together by a wrought iron ring at top and another 
at the bottom. The inside of the ring is bored to fit the piston rod 
loosely, and annular grooves are cut in it to receive a number of gun 
metal rings cut across obliquely, and carefully fitted on the piston rod. 
On the outer surface of the cast iron ring a spiral groove is cut to receive a 
spun yarn of hemp or flax, which when inserted is fastened at each end, 
and serves as a packing ; the upper gland, after the first ring is in its 
place, is screwed down tightly, a thin plaited ring being inserted between 
the two, but not nipped up by the screw. 

2648. Warer-ricut Doors or Surps, &., J. Atherton.—Dated 2nd July 
1878. 6d. 

The doors are constructed of a curtain of vulcanised india rubber, and 
are hung on the side exposed to the pressure, where a series of iron bars 
are arranged, and un the other side a corresponding number of bars are 
arranged secured to the former by through belts. The door when not in 
use is rolled up over the doorway, its upper edge being secured to the 
bulkhead, but when a leak or rise of water occurs in the compartment, a 
float therein acts upon an arrangement of levers and releases the door, 
which automatically falls by its own weight and covers the door. A 
modification shows the flexible door sliding in grooves so as to resist 
pressure from either side. 

2669. Brake ror Raitway Carriaces, P. Klunzinger.—Dated 3rd July, 
1878.—(Not proceeded with.) 8d. 

The weight of the load itself acting on the springs is, through an 
arrangement of levers, caused to force the brake blocks on to the wheels 
of the carriage. 

2683. Apparatus For GOVERNING THE FLow AND PRessURE OF WATER 
AND OTHER Liquips, W. Fouiis.—Dated 5th July, 1878. 6d. 

This is partly based on the apparatus described in patent No. 3655, 
dated 19th September, 1876, and consists of a casing with inlet and out- 
let openings, and containing a valve with a cylindrical prolongation of 

e same diameter, fitting into a chamber in the casing. The inlet is on 
one side and the outlet on the other side of the valve seat. The cylin- 
drical chamber is connected by a pipe either with the inlet side of the 
governor or with any separate source of liquid supply, which liquid 
acting upon the piston of the governor regulates the extent of the open- 
ing of the valve, and thereby produces the requisite outlet pressure. A 
modification for controlling the pressure in pipes other than main pi 
consists in connecting the stem of a piston moving in a cylinder to the 
lever of an ordinary stop cock, so that as the piston rises or falls it opens 
or closes the stop-cock and regulates the flow. 

27706. Prixtinc veon EARTHENWARE ARTICLES, A, Liston.—Dated 6th July, 
1878.—(Not proceeded with.) 2d. ‘ 

The device is formed upon plates of vulcanised rubber, or a composi- 
tion of glue and mollasses or other suitable elastic material, and the 
plates may be attached to suitable holders for fixing on the periphery of 
a wheel or drum, or for use by hand. The ink or colouring matter em- 
ployed’when printing earthenware articles is a mixture of any suitable 
colouring matter with glycerine or mollasses, and it may be supplied to 
the printing plates in any convenient manner. The articles are printed 
by hand when in what is known as the “‘ biscuit” form, and after being 
printed they are put through a kiln and glazed. 

2710. Suirt-cotiars, J. Hookway.—Dated 6th July, 1878. 4d 

The lower edge of the upper part of the collar for a suitable distance at 
the back is cut or formed in such a manner as to form a flap or overlap 
portion, which will lie overand may come nearly down to the lower edge 
of the band of the cellar. The necktie or-band of the scarf is passed under 
this flap, and thus held in position. 

2712. PortaBLe AND Traction Encines, N. Clayton and J. Shuttleworth. 
—Dated 6th July, 1878. 4d. 

This relates to carriage and brackets for ae the crank shaft. The 
bracket is bolted on to the boiler, and on the bracket slides the carriage 
which is secured from lateral movement by a tenon, and from vertical 
movement by flat-sided bolts, which pass through the sides of the mortice 
or groove in the bracket and tightly fit the respective bolt holes, but 
where the bolts pass through the tenon the bolt holes are made longer 
than the width or diameter of the bolt, thus allowing the carriage to slide 
longitudinally on the bracket as the boiler expands or contracts, while at 
the same time the distance from the cylinder to the centre of the shaft is 
preserved by a stay in the usual manner. 

2'713. Supe VaLves, N. Clayton and J. Shuttleworth.—Dated 6th July, 
1878. 6d. 

This consists in constructing slide valves with two working faces, the 

one at an angle to the other. 


2'714. Coa Scurries, Vases, AND Boxes, H. Tylor.—Dated 6th July, 
1878. 6d. 


Edge or corner frames of the required shape are made of cast or rolled 

motel, with flanges if desired, to facilitate the attach t of a metalli 

bocy or shell, or of pieces of wood, papier-mache, 

other material, The body is held in position by 

the edge or corner frames and insure solidity. 

27716. SEED oR MaNuRE DistripuToR AND LAND ROoLter, N. Henwood.— 
Dated 6th July, 1878.—(Not proceeded with.) 2d. 

This consists in the employment in lieu of the reser | travelling 
wheels of a roller of wrought or cast iron, which is mounted on a hori- 
zontal axis behind the seed distributor, and carries a gear wheel by which 
motion is transmitted through a chain of intermediate wheels to the seed 
and manure delivery apparatus. 
2°71'7. Dress-suspenperns, H. M. Knight.—Dated 6th July, 1878.—(Not 

proceeded with.) 2d. 

To the ends of a bent plate or wire frame links are connected in such 
a manner that when depressed in the centre they sink into the hollow of 
the bent plate or frame, and thus hold the dress between them. A lever 
(or levansh is arranged in combination with the links to release the 
when required. 

2'719. Lactne Boots anp Suoks, &c., W. R. Lake.—Dated 6th July, 1878.— 
(A communication.) 6d. 
consists in the application of lace guide pieces. 





ttery-ware, glass, or 
e rods which connect 
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Q'721. Vave Apraratvr, R. £. B. Crompton.—Dated 8th July, 1878.—(Not 
proceeded with.) 2d 


This relates to valves used in controlling the operation of fluids under 
high pressure. Each valve plate is provided at the centre with a screw 
thread to receive each a screw on cylinder, and these cylinders are sup- 

rted to revolve on tubular projections from a central frame or cross- 
= , which is held in position, though capable of movement, on 
stationary guides formed for it in the valve chamber. The cylinders are 
formed with teeth taken into by screws formed on separated shafts, one 
end of each of which is supported to revolve correctly in the crosshead, 
and thence these shafts pass out of the valve chamber through stuffing- 
boxes, and have applied to them pinions and gear, by which they may be 
separately or together operated from the exterior of the valve chamber. 


2722. Treatment OF OLv oR Decomposep Caoutcnouc, L. Dauckwerth 
and D. Kohler.—Datei 8th July, 1878. 4d, 

Old or d posed toh is submitted to dry distillation in a 
boiler or retort by fire heat combined with the action of superheated 
steam. By this means the volatile substances are distilled over from the 
caoutchouc, which, when condensed, form oils and a substance, when 
vulcanised possesses in a great degree the properties of natural caoutchouc. 


27726. Arrakatus oR Appliances UseD IN THE MANUFACTURE OF SaLt, 
H. C. Ashlin and R. P. Ashbridge.—Dated 8th July, 1878. 5 

Brine evaporating pans are made of curved outline in cross section, the 
depth from the surface to the bottom being such that a fire-grate may be 
placed between two pans at a higher elevation than the bottom thereof. 

tween each pair of pans one or more pans of similar construction is 
placed, and the products o bustion from the grates are led round 
such pans. The pans between which the fire-grate is placed are employed 
to make fine-grained salt, and the intermediate make coarse- 
grained salt which falls as it forms below the action of the 
products of bustion, thus preventing the formation of pan 
scale. As the salt accumulates at the bottom it is removed by rakes. 
The stored lumps of salt are fed by a en ed between revolving rolls and 
crushed ; the stream thus formed being distributed over the surface of a 
vibrating riddle by means ofa vibrating framework, consisting of a series 
ei a el bars which prevent the salt accumulating in one part of the 
riddle. 


2°7277. Rattway Wuee rs, W. H Kitson.—Dated 8th July, 1878. 6d. 

This consists in methods of securing the tires to the boss by means of 
a disc forming part of the boss, and which is connected to the tire by 
rings and bolts, 

2728. Furnaces ror Steam Boirers, &., W. R. Lake.—Dated 8th July, 
a communication.)- (Not proceeded with.) 2d. 

Within the frame of the door, which is hung on hinges, is provided a 
swinging door hung horizontally and centrally, so that the bottom may 
swing inwardly or outwardly. 

2730. Lerrer Boxes, &c., 7. Lees and F. L. Leech.—Dated 8th July, 1878. 
—(Not proceeded with.) 2d. 

An incline is fixed immediately behind the slide or opening through 
which the letters are introduced, and at the lowest extremity of this 
inciine a door is hinged at a suitable angle, and so connected by connect- 
ing links and levers to the flap of the letter box that by the action of 
opening the flap the door is closed against the incline and only opens 
again with the closing of such flap. 

2731. Covertnas ror Stream Pires, Boiters, &., R. K. Carter.—Dated 
8th July, 1878.—{ Not proceeded with.) 2d. 

This consists in forming the outside casing of plaster of Paris mixed 
with silicate and sawdust, or of plaster of Paris and sawdust alone. 
2732. Removinc Kyors, &c., rrom Woouiven Faprics, T. J. Smith.— 

Dated 8th July, 1878.—(A communication.) 4d. 

Thi ist tially in the bined employment of a weak acidu- 

lated bath and the agitating action of a current of steam. 


2734. Fioor Coverine, J. Robley.—Dated 8th July, 1878. 4d. 

This relates to a covering for floors consisting of sawdust, ground wood, 
or other vegetable fibre bined with copal or other varnish, with 
which is incorporated mineral colouring or dry paint, to form a thick 
paste or coating, and spread upon a canvas, textile, or fibrous base, either 
with or without ornamentation. 

2736. CuiLn's Criss, W. G. Bellairs.—Dated 9th July, 1878.—{Not pro- 
ceeded with.) 2d. 

Two pieces of wood or other material form the upper portion of the 
frame. Within these two side frames at the bed head and foot are 
attached the legs ; these are composed of two legs with cross bars. The 
= are attached at the upper end by a screw or pin so that the legs fold 
within the two upper bars of the frame of the bed for packing, and 
together form a rectangular frame. 

2737. Vexticatinc Apparatus OF MILLsTONES, C. Pieper.—Dated 9th 
July, 1878.—(A communication.) 6d. 

This ists in the bination with the ‘flour dust separator of 
rotating cams, a rod having an arm, a wheel provided with pins or studs, 
dises, and throttle valve. 




















39. Avromatic Friction Brakes ron Macuinery, J. C. Mewburn.— 
Dated 9th July, 1878.—(A communication.) 

When applied to a hoist, a ee wheel is keyed upon the main 
shaft and upon its inner side, adjacent to the winding drum, two centri- 
fugal weights or levers, capable of outward motion under the impulse 
of centrifugal force, are pivotted points diametrically opposite. 
Through the intervention of such levers a frictional brake strap carried 
by the regulator wheel is contracted around a stationary friction ring 
attached to the hoist frame, thus regulating the rotary motion of the 
r tor wheel, and its attached shaft and drum. The levers mutually 

ce each other in all tions by means of a linked connection 
uniting them each with a vibrating centre piece or cross lever capable of 
turning freely on the main shaft. 
2747. Macuinery ror Crusmine Coat, Stace, &c., A. Hewlett and J. 
rer.—Dated 9th July, 1878. 6d. 

A horizontal circular table is made to revolve under edged crushing 
rollers, the coal slack being fed on to the table by a hopper and by guide 
plates directed under the rollers. A er is fixed behind the hopper, 
and as the table revolves directs the slack which has under 
= rollers towards the edge of the table, where it falls over into a 

opper. 
se eae ror RouinG Wire, &c., G. Bedson.—Dated 9th July, 


This relates to improvements on patent No. 1935, dated 2nd July, 1862, 
and consists of placing the axes of a series of roils on one plane 
only, instead of alternately on horizontal and vertical axes. To 

ie axes rollers are adapted, cach having a number of grooves 
of the shape required to roll the metal alternately from one section to 
another, and between each pair of rolls is a spiral or curved guide, which 
turns the metal before it is presented to the next pair of rolls. 

2756. Macninery ror Moviprno anp Compressina Peat, &e., A. 
Ripley.—Dated 9th July, 1878. , 

Two large rollers work edge on edge in contact and revolve slowly in 
opposite directions. Cups are let into the periphery of the rollers, so 
upon the peat being fed between them it be com between two of 
the cups as they are brought opposite each other at the point of contact 
of the rollers. As the cups separate on the under side the compressed 
peat is liberated and falls out into a suitable receptacle. 


27758. Neepies ror Sewinc Macurnes, IV. Morgan-Brown.—Dated 10th 
July, 1878.—{4 communication.) 6d. 

The needle is formed with a thread cutter at the shank, sc that by 
pressing the thread against such portion it may be at once severed. 
2'760. Compinep Gavuce Cock, Surrace BLow-orr Cock AND ATMOs- 

pHeric VALVE, W. Clark.—Dated 10th July, 1878.—(A communication.) 
—(Not proceeded with.) 2d. 

This consists in constructing the axial portion of the cock in such form 
that it shall fulfil itself the function of a valve by longitudinal move- 
ment, so that in trying the water level all that is necessary is to gras} 
the handle of the tube and force it longitudinally in, and then turn the 
tube axially until its right angular arm s! dip into the water, 
the pressure of the steam within serving to force back the tube and seat 
its valve upon the valve seat. . 

2761. Mepicine ror THE CurE oF Gout, &c., G. D. Ruch.—Dated 10th 
July, 1878.—{Not proceeded with.) 2d. 

One ounce of gentian root is thoroughly dried in an oven and then 
finely ground ; to the gentian root thus pared six is of cayenne 
pepper and ten drops of a saturated solution of citrate of iron are 
added, the whole being thoroughly mixed. A sufficient quantity ef gin 
is then added to the ingredients to make the whole up to eight ounces. 


2'762. Conpensrrs, F. Wirth.—Dated 10th July, 1878.—(A communication.) 
(Not proceeded with.) 2d. 

The apparatus consists of a closed chamber or boiler partially filled 
with water and in which a specially constructed paddle or turbine is 
made to turn by any suitable means. The exhaust steam is allowed to 
imp’ upon the floats so as to fill the s with steam, which is 
carried under the water level by the revolution of the paddle or turbine, 
and thus condensed, 


2763 Sorviesten, C. M. Sombart.—Dated 10th July, 1878.—(A communi- 


cat . 
In order to make the travel correspond rtionately with the energy 
of the Fst ghee and allow the return i oe nore state, to be delayed 


any di iod, a kind of water accumulator is combined with a spring 
acted u the equilibrium of F reese being distributed. The time 
cocupled in wi passing ough a Fag 8 gee ae bg 

or time check used e return e 
governor to its normal position. 





2'764. Ruswens anp Tor Notcues or Umprexuas, &c., C. J. Smith and 
G. G. Lusher.—Dated 10th July, 1878, 8d. 

A tube is formed with one end thicker than the other, such thickened 
part ending abruptly so as to form a shoulder. The thick end is then 
expanded and flattened out to form the top flange, and a disc of metal is 
brought against the shoulder, and a bead made in the tube to secure it 
in position, thus pleting the bottom flange. Several modifications 
are shown whereby the flanges are d in position bet dies. 
2'765. Manuracture or Lusricatine O11s, P. M. Crane and G. Moir.— 

Dated 10th July, 1878. 2d. 

This consists in distilling by fractional distillation with fire heat and 
steam, either ordinary or superheated, the raw material consisting of 

troleum residuum, separating the light oils which are liquid and contain 

ittle paratline, and retaining the heavy portion, which is solid or semi- 

solid, at ordinary temperatures. 

2766. Apparatus For CutTtina on PLaninG Woop, RK. B. Shill.—Dated 
10th July, 1878. 8d. 

The wood is supported to travel on a table between rollers, one or more 
of which bears by adjustable pressure on one surface of the wood to be 
cut, whilst an opposite roller has motion given to it to carry the wood 
forward by the pressure of the nip exerted. This forward motion brings 
the oppusite edges and the upper and under surfaces against cutters 
which make the requisite cut. ‘The cutters are formed of blades held at 
angles to the surfaces to be cut, and they are adjustable to the depth of 
the cuts to be effected. 
ei hang W. Mackison.—Dated 10th July, 1878.—(Not proceeded 

with.) 2d. 

Cast iron parallel bed plates or foundations are united at intervals to 
each other, aud to a continuous bed rail for receiving and supporting 
the tram rails by uprights or vertical supports. 

2768. Wire Macuine Bettina, F. Wirth.—Dated 10th July, 1878.—(A 
communication.)—(Not proceeded with.) 2d, 
ists in the facture of driving belts of wire by placing a 
series of flat spirals side by side, which are either ap Bee yr into each 
other, or are round pieces of straight wire p in the same 
direction as the spirals. 


2769. Macuinery FoR MAKING AND Firtinc Cor Tunes, B. J. B. Mills. 
10th July, 1878.—(A communication.)—(Complete.) 6d. 

The blank is cut from a sheet of metal by a cutting punch, and forced 
between dies which bend it to a U section, and a second die descends and 
completes atapering tube. A heading tool is then forced forward to form 
the fi on end. In a second machine the wire is wound 
round the tubes, with several close coils under the flange. The mule 
spindles are prepared for the reception of the completed cop tubes in a 
grinding machine, 

2'771. Srorrers ror Borties, &., W. P. and C. BE. Cherry.—Dated 10th 
July, 1878. 5 

The aopeer is formed with a loop, by which it is drawn up into the 
neck of the bottle, by means of a wire through the neck thereof, 
thus causing an india-rubber washer surrounding the stopper, to be 
forced to the inside of the neck and close the bottle. A tube with a 
flange at the top is p over the neck to prevent the washer being 
forced out when the stopper is — into position by the wire. The 
stoppers are e in moulds formed in two parts, a number of them 
being formed at one operation. 

2772. DyetnG Corton anv ornerR Yarns, &c., F. A. Gatty.—Dated 10th 
July, 1878. 4d. 

This consists in making a solution of chloride or other salt of aniline, 
and mixing therewith a certain quantity of sulphate or other salt of iron, 
and a sufficient quantity of chlorate of potash or other chlorate to oxidise 
the whole. 

2'774. Bicycues, E. C. F. Otto and J. Wallis.—Dated 11th July, 1878. 6d. 

The wheels are made of two sheet iron discs, the sides of which are 
hollow, and the periphery of each shaped so that when the two are 
rivetted together, a suitable recess is formed for the tire. In order to 
increase the lightness of the wheel, the discs are perforated in any suit- 
able manner. The fork is continued below the centre of the eon 
wheel, and carries a wheel to the axle of which the cranks and pe: 
are attached. The motion of this wheel is eommunicated by an endless 
band to a smaller wheel secured to the axle of the driving-wheel of the 
bicycle. 


27775. Apparatus FoR Dressiva Mippiincs, WHEAT Meat, &c., A- 
Crabtree.—Dated lith July, 1878. 6d. 

The apparatus consists of a revolving cylinder covered with silk cloth, 
and a beater of peculiar construction which revolves inside the cylinder 
(in the same direction, but at a greater specd), together with a revolving 
brush, which constantly cleans the outside of the cylinder, and a screw 
to deliver the flour or meal which has been worked by the beater through 
the silk cloth. The beaters are formed of long narrow strips of metal set 
on edge in a radial position, their outer edges being bent to a considerable 
angle so as to throw the middlings or meal outwards against the silk or 
sieve. The propellers are also made of continuous strips, but narrower 
than the beaters, and are provided at intervals with a series of vanes or 
blades placed at a slight inclination to the centre line of the shaft, and 
also bent at their outer edges. 
27°77. Canniace Wueets, J. B. Dunlop.—Dated 11th July, 1878.—{Not 

proceeded with) 2d. 

The tenons of the spokes are constructed in the form of two or more 
continuous cylinders projected from the spoke, the first being of greater 
thickness, and that at the extremity of the spoke or tenon being smaller 
than the tenon usually employed, and the mortices or sockets of the 
felloe consist of a series of ‘bores reduced correspondingly from inside to 
outside to receive the continuous cylinders which compose the tenons. 


2779. Apparatus FoR CHECKING PassENGERS AND Fares, D. Busby.— 
Dated 11th July, 1878.—{ Not proceeded with.) 2d. 

On the face vf a movable plate or board is a way-bill with numbers 
commencing with 1, and going up to the highest number that can be 
likely to be reported on the trip. ¢ board is capable of parallel motion 
in its box. On the back of the board are two cams, one of which rings 
a bell on the board bee | pressed back, the other moves an escapement 
one tooth forward, which in turn moves a counting wheel, the figures of 
which are exposed through a glass plate. 

2780. Apparatus ror Repvucine or RecuLatina Fiuip Pressure, 7. 
Melling.—Dated 1ith June, 187». 

The apparatus i a pressure ing valve for liquids, the 

ressure of the liquid in the main being caused to act on a piston moving 
fa a cylinder in front of the exit orifice. The ure of the liquid in the 
peat a acts on a piston so as to raise a weighted lever connected both 
to piston rod and the rod of the piston which closes the exit orifice, 
so that until the pressure in the exit pipe falls below the pressure 
required (and which can be by shifting the weight on the 
lever), the pressure on the main valve will not open the exit orifice. The 
end of the weighted lever carries a tracer moving over a cylinder revolved 
by clock, thereby tracing a diag which indicates the quantity of fluid 
flowing through the apparatus in a given time. The pressure in .the 
main is similarly recorded as it varies from time to time, by means of a 
self-registering pressure gauge, which is connected bya pipe to the main, 
and which draws another diagram upon the same revolving cylinder. 


2781. Sroprinc Hotes orn Leaks IN THE HULLS oF VesseLs, W. Price 
and J. E. Yerburgh.—Dated lth July, 1878.—{ Not proceeded with.) 2d. 
This consists in rolling a sheet of india-rubber or other impervious 
material on the outside, and canvas carpet or other material with a thick 
heavy nap on the inside, on a roller, and drawing the roller down over the 
ole. 
2'782. Reversinc GEAR ror STEAM AND OTHER Enotnes, W. Logan and 
C. Coats.—Dated 11th July, 1878.—( Not proceeded with.) 2d. 
The link motion is replaced by a toothed or friction wheel alongside 
one excentric on the main shaft, whereby with a lever and a segment of 
a toothed or friction wheel the action of the engine is reversed. 


2783. Arracnina Door AND OTHER Knoss TO SpinDLes, J. P. Lawrence. 
—Dated 11th July, 1878.—(A communication.) 6d. 

The neck of the knob is formed with an annular groove near its inner 
end, and a nut is combined therewith, having 1 to enter the groove, 
and threaded axially with the opening of the neck of the knob to corre- 
spond to a thread on the “oe of the kneb spindle, the nut holding the 
knob at any point on the spindle to which the nut may be turned. The 
nut, when turned, carries with it the knob, and the rose constructed 
with slots in which the lugs fit, so as to prevent the nut turning with the 
spindle, the rose also acting as a wrench to operate the nut. 


2'784. ApraRATuS FOR COMPRESSING AND PURIFYING AIR AND OTHER 
Gases, A. Browne.—Dated 11th July, 1878.—(4 communication.) - (Not 
proceeded with.) 4d. 

Steam is employed to carry the air into a —_—— chamber, where 
it is brought in contact with a jet of water, which deprives the air of all 
moisture = condensation of any steam or vapour that may be pre- 
sont. An injector is used to carry out this object. 


co Sm A, Lafargue.—Dated llth July, 1878.—(Net proceeded 


with. 2 
The back wheel is made in two parts, so that when at rest a spring or 
other contrivance will force the two a) on their axle, and thus form 
a tricycle, which will a itself. en the bicycle is put in motion 
the two halves run together again, so as to form one wheel. 


2786. Looms, ¥. Duxbury, jun.—Dated 11th July, 1878.—{Not proceeded 


with, 
bps Pattern ewy consists of carriages pinged on two —s 

and cow a so forming one cates latter being o 

by levers trom the loom shaft. On each side of the fanaa f ton 

pro- 

















carriage are oylinders or carriers, which carry the lattices, having 





ecting pins. These pins, as the lattices are worked, act upon a pro 
jection of a hammer or lever, operating the lever as required. 

2788. AppaRaTUs FoR ProrectTinc VessELS FROM TORPEDO ATTACKS 
H. H. Drake and J. T. Fitzmaurice.—Dated 11th July, 1878.—( Not pro- 
ceeded with. 

A network of rods or bars is carried by arms or levers, to which a 
radial motion, horizontally, vertically, or otherwise, is imparted by any 
suitable mechanism. 

2791. Tires anp FeLLors or WueeLs ror VeLocipepes, W. H. Bates, G. 
Bidlake, and H. Faulkner.— Dated 12th July, 1878. 6d. 

The india-rubber tire is greater in vertical depth than it is in lateral 

width, and the inner face is preferably shaped to fit the groove of the 
elloe. The outer part of the tire is of the usual character as regards 
elasticity, but the inner part which lies in the felloe is of a harder com- 
pound, and such as will stretch only sufficient to admit the tire passing 
over the flange of the felloe, and then cause it to spring back and fit 
tightly on its seat in the groove of the fellve. 

2792. Parer AND OTHER Boxes, J. P. Lawrence.—Dated 12th July, 1878. 
—(A communication.) 6d. 

The box is stamped in one piece, one of the edges having a flap to 
fasten to the opposite edge and form the box. The opposite sides of the 
box then fold inwards and the top is formed with slots and the bottom 
has a piece cut loose on each side, so that, when the two loose pieces are 
folded down, the top can be folded over them, and the corners of the 
central portion of the bottom passed through the slots, by slightly bend- 
ing them. The slots are formed at an angle of about45 deg., so that when 

¢ bottom corners are inserted therein oy are held securely. 

93. CurTING aND SHearine Rocks, F. Brown and W. Morgan.—Dated 
12th July, 1878. 6d. 

One, two, or more vertical cutting bars are arranged so as not to turn 
against and to work in corresponding guides for each at some little dis- 
pr nga at all in a straight line or vertical plane, preferably on a port- 
able jing and lowering frame carrying the mecharism for moving and 
striking the cutters. The ends of the cutter holders are acted on by 
hammers, the ends of which are actuated by cams, so as to raise the 
head, and then to allow them to fall by their own weight ‘and the force 
of a spiral spring, distended during the upstroke of the hammer. 
a708 CircuLtaR Saw Bencues, R. A. Upstill.—Dated 12th July, 1878. 

The bench is in two parts, one stationary carrying the saw and its 
gear, and one movable for carrying the woud to be cut, and which runs 
on two rails on the left of the circularsaw. These rails also carry a 
trolley to support the end of the wood, and there is a third rail on the 
right of the saw, on which and the centre rail a trolley to catch the falling 
cut-off piece is placed. 

2795. Apparatus FOR Burninc Hyprocarpons, C, McCauley.—Dated 
12th July, 1878.—(A communication.) 6d. 

The hydrocarbon is placed in an elevated reservoir, the lower end of 
which is fitted with a valve which is forced inwards when the lower end 
of the reservoir is placed in a second vessel, from which a tube proceeds 
to the burner. The tube passes through the burner shell and enters the 
wick tube. Into the wick tube is slipped a thin metal tube, to which is 
fixed a tip of wire gauze packed with mineral wool. A sliding collar 
surrounds the wick and is operated by a suitable handle. An annular 
shell surrounds the wick tube to vaporise the fluid which may overflow 
from the wick when the burner is not in use. The cone over the burner 
may be rotated so as to bring the slot at an angle to the wick and so 
produce a balloon flame. The burner shell is closed below and a large 
air tube enters it. A small jet tube is arranged opposite the open end of 
the large air tube, and is connected with an air forcing apparatus, so as 
to blow a jet of air into the large tube, carrying with it, like an injector, 
a volume of air greatly in excess of that forming the jet. Extending 
across the burner shell between the air tube and the flame is a wire 
gauze, which serves to break the force of the incoming air and distribute 
it over the horizontal area of the burner shell. 


2796. ManuracturE or Hinces, J. 7. Collins.—Dated 12th July, 1878. 
6d. 


Cast blanks are planished by means of dies used in a stamp or press, 
and circular cutters perfect the figure of the ends of the knuckles. The 
holes for the axis are then drilled in a drill fitted with two drills advanc- 
ing in — directions, su as to meet in the middle. The screw holes 

rilled by a drill with three drills, working simultaneously so as to 
produce all three at one operation. The hinges are then placed four at 
once in a holder and the edges and sides dressed by passing between two 
rotating cutters. 
2797. Purses, S. Loebl.—Dated 12th July, 1878. 6d. 

The purse is attached to the buckle of a waistband, one of the frames 
being attached to a hollow plate forming the rim of the buckle, and the 
other frame being attached to the back of the hollow plate. 

27798. Macainery ror Scourino, Sizinc, anp Warpina Yarns, &c., J. 
Leach.—Dated 12th July, 1878. 6d. 

The yarns from the spool pass through eyelets to the front of a cistern 
containing a liquid diluted with ammonia, and then through corrugated 
rollers to squeezing rollers into a second division in the cistern containing 
water, or a weaker solution of ammonia, and then under and over corru- 
gated rollers to a third division containing size, from whence the yarns 
pass to the last squ rollers, and then over an oblique roller to three 
parallel drying cylinders heated bysteam. From the last drying cylinder 
the yarns over a revolving brush to mark the yarn in consecutive 
lengths, and from thence to a section cylinder, entering as many sections 
as may be required to suit the reed in the loom. 

2799. Transport jor Coa, &c., T. Snowdon.—Dated 12th July, 1878.— 
(Not with.) 2d. 

The oak is placed in hexagonal boxes of gradually decreasing size, so 
that when empty they may fit into each other. 

Pe Seca PrintinG, IW. Willis, jun.—Dated 12th July 
1878. 

This relates to improvements on patent No. 2011, dated 5th June, 1873, 
and consists in the addition of a salt of platinum, or iridium, or of 
mercury, to the solution of potassic, ammonic, or other oxalate used in 
the former invention. 

2801. Hosprrat Bens, J. L. Hodgkins.—Dated 12th July, 1878. 6d. 

A number of hollow tubes of india-rubber are placed side by side, and 
each fitted with a valve, by means of which they may be charged with 
air, gas, or hot or cold water. A case is provided to receive and hold the 
cylinders in the position they are to occupy in forming the bed, and is 

e of a woven fabric sewn together at suitable dist: apart, to 
form the required number of peckets to receive the charged cylinders. 
2802. Curinc, PRESERVING, AND PacKING Bacon, Meat, Pouttry, &c., 

J. J. Boyd.—Dated 12th July, 1878.—( Not proceeded with.) 3 

After the usual airing process hams are washed in water and hung up 
until perfectly dry, after which they are brushed with a stiff brush and 
then rubbed with powdered borax. Fresh meats are immersed in a solu: 
tion of borax. 

2808. Currs, W. Morgan-Brown.—Dated 13th July, 1878.—{4A communica 
tion.) 4d. 

This consists of, First, a linen or woven cuff provided with an inter- 
mediate piece formed by two strips, or by a closed or pierced sheath of 
linen or other woven fabric in combination with a spring. Secondly, the 
combination with an elastic self-closing spring, provided with a flap and 
shoulder of a chain. 

2804. “= W. Morgan-Brown.—Dated 13th July, 1878.—(A communica- 

tion. a 

This consists of, First, a linen or woven cuff having a band provided 
with an extension or lap to form the catch on one end, and a flap with a 
central Songnted opening at its other end in combination with a buckle. 
Secondly, a fastening buckle formed by hinged and latching parts jointed 
respectively with ribs and narrow back and spring. 

2805. Neeviss, A. R. and M. Allwood.—Dated 13th July, 1878. 6d. 

A groove or channel is formed on each side of the needle, extending 
from the eye rearwards to the end of the needle, the intention being that 
the thread shall lie in the said grooves. 

2807. ConpEnsep Dietetic Sauce, J. H. Payne an! A Campion.—Dated 
13th July, 1878.—(Not proceeded with.) 2d. 

To make 1 cwt. of solidified sauce, the following ingredients are melted 
and mixed together :—Raw sugar, 831lb.; extract of liquorice, 8 lb.; pure 
burnt sugar, 4lb.; mustard, in powder, Slb.; powdered cloves, 3 lb.; 
powdered capsicum or cayenne pepper, 6 lb.; essential oil of lemon, 4 oz. ; 
oil of garlic, 1 0z,; essential oil of cloves, 1 oz ; essential oil of mustard, 
1 oz.; tarragon, 4 oz. 

2808. VentTILaTING Roos, J. Smith.—Dated 13th July, 1878. 6d. 

The fresh air is admitted from the exterior through a tube, which may 
be carried up either inside or outside, or in the wall. The mouth of the 
inlet tube is, by preference, bell or funnel-shaped. The opening of the 
outlet tube into the room is placed in any convenient position in the 
pense g and is also, by preference, provided with a bell-shaped or funnel 
mout! 

2809. MacHINEs FoR APPLYING THE MANGLE OR OTHER FrNisu TO WOVEN 

Faprics, R. Oscar ard J. Graham.—Dated 13th July, 1878. 6d. 

This consists of lever pieces beneath the frames, and connected by the 
crossheads and rods to the bearing blocks of the upper roller, such lever 
pieces being provided with means for moving a weight or weights along 
them from their ends at the side for producing pressure on the roller to 
their other ends, which are on the other side of their centres. 

2811. CoLtovrinc Matrers, J. A. Pabst and A. C. Girard.—Dated 13th 

July, 1878. 








the production, by means of leaden chamber crystals 
and derivatives, of —— of azo, aa, and amido-azo derivatives, suit- 
able for the preparation of colouring matters, 
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2812. Castine anp TREaTING Stes, Incots anp P artes, 8. Fox.—Dated 
13th July, 1878. 6d. 

This consists in casting compound steel ingots in an upright tion 
in moulds containing a movable partition, capable of be withdrawn 
a one quality of metal has been poured to leave a cavity for the other 
quality. 

2817. Lockine on Untockine THE Doors or Raitway]CarriacGEs, &c., 
B. Rowlands.— Dated 13th July, 1878. 6d. 

A rod runs along the top of each and is connected with that 
on the next by a spring connection. The rods carry pins to actuate a 

iting arrangement applied to each door, so that the driver or guard can 
by shifting the rod either lock or unlock the doors at will. 

2818. Macnivery For WEIGHING, SoRTING, AND CHECKING Money, G. W. 
von Nawrocki.—Dated 15th July, 1878.—(A communication.)—(Not pro- 
ceeded with.) 2d. 

The balance consists of a bar supported at both ends on knife edges. 
At certain points on the bar are freely suspended weights, so arranged 
that each may act independently if desired, or that the whole of them or 
part of them may come into action and thus several weights be used to 
weigh one coin. A dial is to check the number of coins treated. 
The sorter consists of a trough or box of a V-shape, in which the coins are 
to run on edge, and their weight causes only the ee ee traps to 
open and pass the coin in question, and thus separates the coins into any 
desi number of divisions. 

2819. Horsesnoe Fasrentnes, J. L. Haddan.—Dated 15th July, 1878.— 
(4 communication. )—{ Not proceeded with.) 2d. 

This consists in the employment of nails or fasteners of a spiral form, 
which do not require clinching and can consequently be removed and 
used again. 

2820. Cuanpe.iers, Lamps, Brackets, &c., 4. Powers.—Dated 15th July, 
1878. 6d. 

This consists in adapting or forming such articles with a receptacle for 
containing matches or other means of ignition, and with prepared parts 
upon which such means of ignition may be struck to obtain a light. 
2821. Prope.unc Suips, J. D. Grant.—Dated 15th July, 1878.—(Not pro- 

ceeded with.) 2d. 

This consists of sails attached to a rotary axle or mast perpendicular to 
the deck of the ship, said axle or mast being connected with a screw pro- 

ler at the stern of thejship, which is e to revolve in the water by 
the force of the wind applied to it through the sails, and thus impel the 
ship through the water, 

2823. WaTER-CLOSETS AND VALVES, AND APPLIANCES FOR THE SaMe, J. 
Demarest.— Dated 15th July 1878. . 

The bowl has an inclined bottom to an opening in the side that is 
adjacent to a valve seat around the upper end of the sewer pipe or trap. 
A cylinder forms a valve for this seat in which cylinder there is an opening 
and an overflow for the surplus water that runs into the basin. This 
cylindrical valve is raised and lowered by the pull. At the side of the 
bow] is a valve chamber into which the water flows and rises to the same 
height as that in the bowl, and in this chamber is the cylindrical valve; also 
a float and lever that acts to open the water supply valve when the float 
descends and to allow the valve to close automatically by the pressure of 
the water when the float is rai 
2824. Warer-cLosets, VaLves, anp Basins, J. Demarest.—Dated 15th 

July, 1878. 6d. 

The bow! of the closet is previded with an opening at the bottom closed 
by a valve that shuts upwardly. There is an yy overflow that 
allows the escape of the surplus water; the same runs down through a 
water way into the receiver, behind the upward closi valve. The 
basin valve is operated by an arm upon a weighted rock shaft. The 
pe pe arm of the rock shaft outside the receiver is acted upon by 
= upon a lever, that receives motion from the ordinary water-closet 
puil. 


2825. Looms, C. Hahlo, C. BE. Liebreich, and T. Hanson.—Dated 15th July, 
1878.—{ Not proceeded with.) 2d. 

The bands and straps employed for weaving the inner selvages when 
two or more pieces are being woven in one loom are aboli Two 
needles are employed, through the eyes of each a selvage warp thread is 
passed, and the needles are mounted in a frame, and receive from the 
crank shaft a rising and falling motlon. A second pair of needles havi 
warp threads have a lateral motion imparted to them, so as to cross an 
knit the threads together and with the weft. 

2826. CLosep CisTerNs or Tanks, J. Carter.—Dated 15th July, 1878. 6d. 

The base of the air supply pipe is expanded into or securely attached to 
a conical or other shaped chamber, which in its turn is secured to or 
made to form part of the top plate of the cistern or tank into which it 
opens. Within this chamber is a valve opening downward, and arranged 
so as to be readily carried or floated upwards to its seat, and closed b' 
the water as it rises in the cistern or tank, and attempts to escape recede f 
the air-supply pipe. As the water is drawn off the valve will fall or open, 
and thus qamit the air through the air-sypply pipe, and permit the water 
to flow out from the cistern or tank as required. 

2828. Weavine, G. Parker.—Dated 16th July, 1878. 6d. 

This relates, First, to double-lift pater hines, and ists in 
hich are to work together, so that they are 
both connected at their lower ends with a staple-formed wire (which 
actuates the warp ) so as to lift such staple wire when either of 
the two hooks is lifted, the hooks and staple wire being so connected by 
a long eye that if the staple wire is lifted by one hook it will allow the 
other hook to remain down. Secondly, to working the dobby mechanism 
by pegged , and consists in ing the dobby mechanism with two 
rows of n es, one over the other, and employing lags with two rows 
of pegs, and in placing in front of the end of each needle a flat spring, 
having one end attached to the framing. 

2830. Stirrup Leatuers, W. E. Gedge.—Dated 16th July, 1878.—(A com- 
munication.) 6d. 

This consists in the use of a novel buckle, which, by its shape and con- 
struction, permits the suppression of double and treble stirrup leathers, 
and to firmly secure the stirrup with a single strap of leather along the 
leg of the rider. 


2831. Hypravtic Lusricators, N. Seibert.—Dated 16th July, 1878.— 
(Complete.)—( Void.) 6d. 

This consists of a lubricator, in which a hydraulic pressure of water is 
employed for the displacement of the lubricant, and thereby forcing it to 
the steam to be lubricated. 

2832. Macurnery ror Drussixc Fiour, &.,C. L. Wray.—Dated 16th 
July, 1878. 4d. 

This consists in sewing the silk into the cylindrical or conical shape 
required, and then placing in it a spiral spring of approximately the same 
shape as the silk sieve to be formed. The whole is then placed ina 
skeleton drum to fit it, thus preventing sagging. 

2833. Fasrexincs ror Bracetets, NECKLETs, PuRsEs, 
Fraser.—Dated 16th July, 1878.—(Not proceeded with.) 

This consists of a cylindrical box or case, in the centre of which is 
fixed a stud, having on its upper end atag or key. Inside this case is 
another, in the bottom of which is a hole for the stud with its key to pass 
through freely ; a thin disc of metal is fitted inside this inner case with 
a hole in the centre to fit the stud, having also a slot on one side to admit 
of the key passing through, and a thin ring is affixed to the upper edge 
of this inner case to keep the disc in its place, and on the w 
of this disc is a slight projection to admit of its being rotated when the 
smaller is p within the outer case, and the disc is moved into any 
position other than that in which the key is opposite its corr di 
slot, the inner case will be securely locked to the outer case. 


— Wixcu, 7. Edington.—Dated 16th July, 1878.—(Not proceeded with.) 


A vertical standard secured by and revolving on a circular flange 
below, running on a circular plate secured to the boat or other founda- 
tion, is forked at the upper end to receive the working axle of the driv- 
ing crank handle, and the shaft of the main hauling pulley. The winch 
handle shaft carric» a star pinion, placed over a star wheel on the hauling 
shaft, to which it transmits motion by an endless chain. 

2835. Bessemer Convexters, S. G. Thomas. —Dated 16th July, 1878.— 
(Not proceeded with.) 2d 

This consists in making the tuyerses and sometimes the entire lining of 
Bessemer converters of nearly pure silica in the form of sandstone, sand, 
or gannister, the particles of silica being cemented together by means of 
a solution of alkaline silicate (preferably silicate of soda), sometimes with 
the addition of a little fire-clay. 

2836. Ree:s ror Dressinc Fiour, &c., 7. D. Jones.—Dated 16th July, 
1878.—{ Not proceeded with.) 2d. 

This consists in placing the silk where it is attched to the frame 
between bands, strips, or sheets of “‘ ticking,” calico, or canvas, and 
then attaching the compound part formed by the silk, “ ticking,” calico, 
or canvas, to the frame of the reel, the object being to prevent the mealy 
or silk bug from destroying the silk. 

2837. Sewers or Conpvits, I. Shone.—Dated 16th July, 1878.—(Not pro- 
ceeded with.) 2d. 

The conduit is divided into two compartments by a horizontal partition 
running the whole of its length, the wu compartment serving as a 
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conduit for the foul sewage, and the lower one for the surface drainage or 
storm waters. 
2845. Gas Recu.ators, W. Richards.—Dated 17th July, 1878.—{Not pro- 
ceeded with.) 2d. 
In regulators in which a bell and fluid are employed the cover of the 
regulator is hermetically secured to the body. and to the cover is attached 
a pipe, which protrudes some distance into the instrument, and serves as 





the outlet for the gas, as well as to prevent the fluid from escaping. 
Several different forms of regulators are described. 
2846. Composirion ror CoaTiING THE Borroms oF NAVIGABLE VESSELS, 
&c., H. A. Harvey.—Dated 17th July, 1878. 4d. 
Arsenical mundic is reduced to a fine state of division and mixed with 
oxide of iron or oxide of zinc and ochre, or other ae matter, and 
und to the consistency of a paint with linseed oil and litharge or other 
ier. The ship's bottom is coated with this paint, and a second coatin, 
is then applied, consisting of arsenical mundic in a fine state of division, 
and a small portion of oxide of zine mixed with linseed oil and drier, 





and boiled or heated until it the istency of pitch. 
2848. Boats ror Canats, Rivers, &c., B. wavies.—Dated 17th July, 
1878.-—(Not proceeded with.) 2d. 


In the after part of the boat two paddle-wheels are arranged, one on 
each side of the keelson, and work through wells in the bottom of the 
boat. The crank shaft is operated by engines of any of the usual forms. 
Near the outside of each wheel projecting down into the water is 
arranged a strong plate, forming two waterways, one for each wheel, 
which serve to direct the water to the wheel, and allow it to escape 
therefrom, and also protect the wheels from objects floating in the water 
2849. Appiyina ORNAMENTAL Desiqns TO INDIA-RUBBER TOBACCO 

Na) ae &c., A. Oldroyd.—Dated 17th July, 1878.—(Not proceeded 
with.) 2d. 

The design is painted on the pouch and then covered with a thin piece 
of a aan india-rubber, so that the coloured device can be seen 
through it. 


2851. Separatine Tin FROM TINNED Pates, B. Siegler.—Dated 17th July, 
1878. 4d. 


The plates are placed in a glass vessel and covered with muriatic acid, 
which, when it has dissolved the tin, is drawn off, and any iron that it 
may have dissolved is precipitated by the addition of prussiate of potash, 
the precipitate being Prussian blue. The remaining liquid is then made 
to further dissolve tin from tinned plates, by placing at the bottom of 
the vessel a quantity of sulphuret or other ore of a. When the 
liquid will dissolve no more tin it is decomposed by adding prussiate of 
potash to precipitate the iron, in the form of Prussian blue, after which 
a solution of carbonate of potash is added to Pulp the tin in the 





form of oxide of tin, which is dissolved in sulphuric acid, forming 

sulphate of tin, which may be utilised, or from which the tin may be 

extracted in the ordinary way in the form of tin sponge, which may be 

melted and used as metallic tin. 

2855. Apparatus ror CLEANING Windows, G. F. Redfern.—Dated 17th 
July, 1878.—(4A communication.)—(Not proceeded with.) 2d. 

A rubber strip is compressed between two surfaces connected by 
screws, and formed on a wooden piece to which a central handle is 
a 
2857. Brow Tuses axnp Darts FoR UMBRELLA AND WALKING Sticks, 

&e., W. R. Davis. — Dated 17th July, 1878.—({ Not proceeded with.) 2d. 

The stick is made hollow, and when attached to the umbrella is 
screwed on to a cap at both top and bottom. The stick is lined with a 
brass tube to receive a dart, the needle of which is made with a tail to 
steady the flight of the dart and to form a piston accurately fitting the 
tube, so as to prevent loss of windage without causing excessive friction. 
2860. Dversc Textice Faprics, W. R. Lake.—Dated 18th July, 1878.— 

(4 communication.) 

The material is first dyed black and then treated with gelatine or 
similar substance, and allowed to dry. It is then placed in a bath con- 
taining colours obtained by the distillation of , and vaporisation is 
then effected and the material dried. The fabric thus dyed is then sub- 
mitted to the operations of drawing, lustring, calendering, pegging, and 
all the operations designed to develope their brilliancy. 

2880. Exrractinc Metaiic Coprer FROM ITs ORES BY THE WeT Pro- 
cess, H. Doetsch.—Dated 19th July, 1878. 4d. 

The pyrites are calcined in a furnace in communication with a 
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pression. The counter nipoe is connected with the other nies by 
such an arrangement that the former might operate at a given distance, 
ble at . To the seizing nipper an opening and closing move- 
ment is applied, 80 — the ee ate = ae md . 
opening, and is, on the contrary, only com) W . 

e is fixed to the comb-holder so as to prevent the stem of the Loot, 
getting dirty. Between the comb-holder and the row of teeth of the 
next comb another blade is placed vertically between the holder and the 
comb. This blade has teeth like those of a carding comb detacher, and 
serves to keep the comb clean. The slotting of the upper nipper is 
attached by making a recess in its base leaving a projecting rim with 
holes in it, by means of which the caoutchouc blade enveloped in leather 
is secured by sewing and glueing. 

3588. Rixe Hoipers ror Spinnino Frames, W. R. Lake. —Dated 10th 

September, 1878.—(A comnnarensena-eermateey 6d. 

This consists in the use of a ring holder provided with a circular open- 
ing and suitable seat to receive the ring ; also in providing the holder 
withan exterior projection upon oneside, through the centre of which is cut 
a narrow slit to render the holder capable of being sprung to slightly 
reduce the interior diameter thereof, and cause it to gripe the ring and 
hold it firmly therein ; also in providing the holder with aslotted bolt 
hole forming an enlargement of the ‘slit to receive a clamping bolt for 
securing the holder to the rail. 


3'749. Bicyc.es, TricycLes, &c., W. H. J. Grout.—Dated 2st September, 
1878.—(Complete.) 6d. 

In order to facilitate the packing and transport of bicycles, the felloe 
of the large wheel is made 1n sections, the ends of which when fitted 
together are lapped and connected by bolts and nuts. The backbone is 
formed with a socket joint about the middle of its length, and secured by 
a cotter. The steering handle is made in two parts, each hinged to the 
steering head, their ends overlapping and being secured 7s screw pin. 
The tire is formed with pieces of metal pode om | in the india-rubber, and 
ieee to receive screws passing through the felloe of the wheel. The 
whole machine when unmoun fits ‘into a strong canvas bag bound 
with straps, and having the form of a quadrant. 

3'750. Evecrricar Sions ror Apvertisino, J. L. Blackmer.—Dated 8rd 
September, 1878.—(Complete.) 6d. 

The sign board has openings made through the bodies of the letters 
thereon, and suspended in such openi are pendants of any desired 
form. The is pivotted in a suitable frame, to which is connected 
an electro-magnet with a small battery, so as to communicate to the sign 
board a slight vibration, which will cause the pendants to vibrate, 
thereby reflecting the light in such a manner as to cause the sign to be 
observed at a long distance. 

3769. Brick-maxinc Macnines, W. R. Lake.— Dated 24th September 
1878.—(A communication.)—(Complete.) 6d. 

This consists in receiving the thrust of the pugging shaft upon a plate 

— upon the end of such shaft, arranged to run true with it, and 

tself runing in contact with a loose plano-convex plate placed in a 

corresponding cavity in the cross head at the rear of the thine. Also 

in obviating the clogging of the — through which the clay is fed to 
case by making the lower end of the hopper larger than the upper 

end to ensure the free discharge of the clay. 

3772. Nierers ror Currinc Wire, &c., A. M. Clavk.—Dated 24th Sep 

tember, 1878.—(A communication.})—(Complete.) 4d. 

The cutting jaws are at the ends of levers operated upon by the handles, 
which are both pivotted. The are held in position between two 
— and a cross pin between the jaws prevents contact of the cutting 

es. 





3804. Sprakino Teternones, J. F. Bailey.—Dated 27th September, 1878. 
+A ee see) 6d. 

This consists in combining in an electric circuit a telephonic a tus 
capable of transmitting articulate speech with a resonant receiver ugh 
the intervention of animal tissue in gliding or fricticnal contact with 
said t receiver. This receiver may consist of a plate of any 





for receiving the sulphur volatilised, and a special condenser for sulphurous 
po imul ly produced. The heat is obtained by the combus- 
tion,of a portion of the pyrites, and serves to extract sulphur and sul- 
phurous-acid from the remaining portion. The acid collected in the con- 
denser is —— to dissolve the copper cut of its ores, and also for the 
ducti h Iphite of soda, which is used in lieu of iron for pre- 
Inhid ily reducibl nel 
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cipitating the copper in the shape of a 

metallic copper by fusion in contact with the air. 

2882 Exrractine Coprer From Ts Ores, H. Doetsch.—Dated 19th July, 
1878. 4d. 

The ores of copper are pulverised and placed in direct contact with 
hydrochloric acid, aqua regia, the residuum of chlorine works, chlorides 
of iron, manganese, or ferric salts. The copper which enters into solu- 
tion is precipitated by means of iron or zinc in a metallic state, or by 
—.. or sulphuretted hydrogen in the shape of a sulphide easily 

ucible in an open ace. 
2885. Harrzows, P. Mitchell.—Dated 19th July, 1878.—(Not proceeded 
with.) 2d. 

An open rigid frame is shaped to receive the spikes in different lines, 
and is flat or curved on the under side to suit the shape of the surface of 
the furrow. An iron linked chain harrow is attached to the back bar 
ef the iron spiked frame harrow, so as to be drawn by and close 
behind it. 


2942. Lamps, J. H. Johnson.—Dated 24th July, 1878.—(A communication.) 


—(Complete.) 6c. 
The case is arranged softhat the air cannot impinge direetly on the 
wick, but entering at the top is directed down the back of the lamp 
(which is made double) and passes to a space beneath the wick tube, 
which opens into it, and through which the air passes so as to support 
the ti The products of bustion escape at the top of the 
lamp. By this arrangement lamps exposed to blasts of wind and rain, 
or to rapid motion, cannot be so readily extinguished from such causes. 


2056. Uriuisrxc Waste Matrer rrom Coat Wasuine, J. W. Ormiston.— 








of the well-known metals capable of induction or not. 
3817. Rotter Skares, W. P. Greg.— Dated 27th September, 1878.—(Com- 
et 6d 


plete. . 

A small wheel is fixed to each end of the skate, and in the centre 
thereof is fixed on the inner side a small wheel and on the outer side a 
large wheel. 
38°76. Mecuanicat Musicar Lystruments, M. Gally.—Dated 2nd October, 

gree y | . 

This ists of the combination with a perforated music sheet and 
mechanism for moving the same of a roller provided with slipping gear to 
cause the winding of the rollers to correspond with the proper movement 
of the sheet. 

3883. Compounp ror Waterrroorine Leatuer, B. P. H. Vaughan.— 
Dated 3rd October, 1878.—(A communication.)—(Complete.) 2d. 

Spirits of turpentine, contained in a receiver, is heated in a sand or 
water bath, together with a quantity of ordinary rosin or ew suffi- 
cient to form, when dissolved, a syrupy mass, which is bot when cool. 
When used for new or dry leather the compound is mixed with from 25 
to 45 per cent. by volume of olive or other lubricating oil. 

SprinpLes AND BeaRinos ror Spinninc Macuinery, W. R. Lake.— 
Dated 3rd October, 1878.—(A communication.}—{Complete.) 4d. 

This consists mainly in the combination with a “live” s of 
vertical bearings, which are capable of yielding in all directions y. 
3042. Hivoe ror Carniace Doors, H. Paveley.—Dated 8th October, 1878. 

6d. 


The hinge is of a —- form, and is concealed, one half being 
formed with a sharp elbow bend to form a firm stop, and the curve part 
of =~ same half being of small radius and truly concentric with the pin 
of the . 
3904. Wrencues, G. C. Hopper.—-Dated 9th October, 1878.—(A communi- 
cation.}—(Complete.) 6d. 

This consists in providing the wrench bar upon one side with a mutilated 
female thread, which is preferably undercut, and which is so situated as 
to be capable of being en by a male screw, also —— undercut 








Dated 25th July, 1878. 4d. 

The waste is dissolved in a ye sg quantity of water, and run into 
settling ponds, wherein the solid fine matter falls down in a pact 
state. e residual water is then evaporated, and the solid matter, in 
the form of a dry impalpable powder, is employed as “ founders’ black- 
ing.” 

20968. Manvracrure or Cuains, R. Applegarth.—Dated 26th July, 1878. 

—(A communication.) 1s. 

The whole of the operations of forging, shaping, folding, or bending the 
links, and connecting the links ther to form a chain, are effected by 
means of dies, and without any other mechanism than a steam hammer 
or a hydraulic press. 

3103. Macuives ror DistrisutineG anv Settinc Types, H. J. Haddan. 
—Dated 6th August, 1878.—(A communication.)—(Complete.) 1s. 8d. 

The improvements in the machine for distributing types relates to the 
means for regulating the action of the column feeder, the column side 
plate, and the line feeder. to means for controlling the position of 
the ¢ while passing through the type channel ; further, the construc- 
tion I the lifter, which pushes the types out of the t channel, and to 
the construction of the conveyor, which, together with the oscilla’ 
nippers and lifters, serves to transmit the types from the type channel to 
the distributors; also to the means for controlling the motion of the 
distributor lifters ; further to the construction of the receiving type cases, 
and to the means of adjusting these type cases on the.cone which sup- 
ports them ; also to the combination with the type cases of knockers for 
retaining the types in the proper position, and of an mechanism to 
give warning when one of the t; cases becomes fitted up; further, to 
the combination with the mechanism for feeding the column and lines, 
and for transferring the types to the distributing mechanism of a carriage 
adapted to slide towards and from the distributing mechanism ; also to 
means for controlling the motion of this , and to the means for 
imparting motion to the distributor wheel. The improvements in the 
machinery for setting types relate to the manner of supporting the con- 
verging belts, also to the mechanism for transferring the types from the 
carrying apron into the receiving channel, also to the construction of 
the receiving type channel, also to the construction of the receiving type 
channel and receiving type case-, also to the m ism for discharging 
the types from the supply cases, and to the manner of mounting the 
= of these type cases, and of connecting the same to the main 

rame. 
3196. PorxiLocrapny, 4. Lombardi.—Dated 13th August, 1878. 4d. 

This relates to a method of colouring pho phs, and consists in 
rendering them transculent by means of varnishes, and then applying 
colours from behind. 

3208. Meat Conserves, H. Simon.—Dated 13th August, 1878—(A com- 
maenicaton.)—(Complete.) 6d. 

The flesh is removed from the animal as soon as slaughtered, and is 
cut into strips, and all fat and blood removed. It is then dried in heated 
chambers in which sulphuret of carbon vapour is diffused, and when 
thoroughly dry it is ground to a powder, which can be moulded by 
hydraulic pressure into tablets. 

3454. Sevr-Lupricatinc Journat Bearinos, &., J. H. Johnson.—Dated 
3lst August, 1878.—(A communication.)—(Complete. . 

The be: are formed from asbestos, sulphur, and plumbago reduced 

to powder and compressed and moulded in an iron casing. 


3473. Apparatus ror CoMBING Fiprovus MATERIALS, J. Imbs.—Dated 2nd 
September, 1878. 8d. 

This relates to improvements on patents No. 10 in the year 1869 and 
No. 2313 in the year 1876, and consists in the application to the feeding 
nipper of movements by which its opening can be effected alternately 
a slight pressure, and then its closing with an additional com- 








and ted on axles provided at each end, which have their ngs in 
the jaw of the wrench at each side of the slot, the bearings being so con- 
structed as to permit the male screw to be rotated or moved towards or 
away from the wrench bar on lines paiallel therewith, the said male 


screw be guided somewhat by the sides of the slot, wherein it fits 
smoothly, being of a diameter equal to or SS its length, to 
prevent its tilting or canting and consequent binding upon being moved. 


4070. VentiLatinc Rooms axp Fitrertne tHE Air, A. R. and J. W. 
Hardirg.—Dated 14th October, 1878. ° 

A sheet of canvas or other porous material is placed diagonally in the 
air tube so as to present as large a surface as ible. In order to admit 
the air thus filtered into rooms, so that it diffused therein without 
caus: a draught, an air is formed, and inside the room is 
covered witha box, perforated with a number of holes, having a diagonal 
upward direction and fitted with hollow ferules, which give the required 
direction to the various jets of air entering the room. 

4126. Suoe Tips, P. B. Elwell.—Dated 17th October, 1878.—(Complete.) 4d. 

The bar rods or strips of metal from which the tips are to be made are 
first passed through a machine, in which they are first brought in contact 
with an emery wheel,| being firmly pressed thereon by pressure rollers, 
and afterwards pass through drawing rollers, thus brightening the rods 
and]reducing them to the proper section. The brightened rods are then 
cut into lengths, and bent or punched out to the proper sbape. 

4137. Apparatus For IncREASING THE HEATING SuRFACcE or STEsM 
Borers, W. R. Lake.—Dated 17th October, 1878.—(A commumeation.)— 
(Complete.) 6d. 

This consists in placing in the fire-box a series of pipes arranged in 
such a manner as to ony = — —, of the fire-box, giving ver same 
the appearance of a cage, the pipes having proper connection and com- 
munication with the steam and water spaces of the boiler or water- 
heating und steam generating apparatus. 

4196. Waste Pivos, H. J. Haddan.—Dated 21st October, 1878.—(A com- 
munication.)}—({Complete.) 4d. 

The plug for stopping the discharge opening at the bottom of wash 
basins is formed of vulcanised india-rubber, so that a water-tight fit is 
obtained without having to grind either the stopper or the socket. 
4204. Vatves anp Cocks, H. J. Haddan.—Dated 22nd October, 1878.—(A 

communication.)—(Complete.) 6d. 

This consists, First, in bining the el ts of a screw stem guided 
to an axial position relativeiy to the valve seat, with an ordinary loose 
dise or flexibly at valve. §& diy, in the provision of a locking 
device, whereby such valve disc when worn unequally, can for the time 
being be rigidly united with its stem, for the purpose of being ground or 
re-ground to its seat through the instrumentality of said stem ; also, in 
securing such discs to the stem for re-grinding, whereby the loose disc 
valves are locked through the medium of the said stem. 

4257. ExTRacTING THE AROMA AND PUNGENCY FROM GINGER, 7. Parker. 
— Dated 24th October, 1878.—(Complete.) 2d. 

To extract the aroma and pungency without ext the resin from 
ginger, it is macerated with sufficient oil to cover it. Jt is then strained, 
and the exhausted er rejected. Spirit of wine is then added to the 
menstruum and we ken together, after which they are allowed to 
separate, and the _ dissolved out of the oil is ted. The essence 
is then filtered or 








principle from ginger, it is macerated with the it of wine, and after- 
wards treated with oil. To dissolve the unpalatable principles out of oil, 
it is mixed and well shaken with it of wine, and then allowed to 
stand, when the spirituous liquid which has dissolved out of the oil its 


unpalatableness is drawn off. 
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range of mountains—Mosul and Kefir, in Turkish Arabia, with 


the ashpit. The grates rest on cross jbearers, which carry two triangular 
a short branch to Bagdad, crossing the gates of Lagros range on 


me. revolving under grates running the whole length of the furnace, and specific quotations are : Gospel Oak, £22 10s.; Orb, £22; Davies 


Crown, £21 10s. to £22; Braby’s Sun, £21; Walker's Three 











f trough, that husk can run through the open space r X 5 r 
~4 nf ‘the sigpsd grating. ‘They can be made to. revolve Tatwerdly the Persian frontier, and going through the Persian towns of | Crown, £21 to £21 10s.; Jones’s Emu, £20 15s. to £21; More- 
ith when neces to clear thewselves fromthe dead ash. The furnace is fed Kermanshah, Hamadan, Teheran, Shahrud, and Mushed, crossing wood’s (assorted) and Redcliffe, each £20 15s. Bar and rod iron 
ny on each side of the boiler. the Afghanistan frontier, and Fg through Herat and Can- | is reported as saleable at £8 10s. to £10 10s. and £11. Sheet iron 
4387. Governors ror Fivip-rressure Exornes, C. P. Chouteau.—Dated | dahar, and through the Bolan Pass into Shekapoore, a station on | as moving at £10 10s. for assortments of 8 to 18, while Nos. 20 to 
m= The go ws 1878. —(4 communication.)—(Compt} Fre | Indes Vales Relleay. ae oo would saan up — most | 26 command £13 10s. Plate iron is worth £9 10s. to £11 10s. 
iv or ; Hf + . - Py . —- © 
“ , populous and traffi valuable districts of Lersia, wards | Hoop iron commands £9 to £10. Pig iron is offered at £4 in 
ave piston, roery ee chon or abeement central chamber therein, | which country, a8 well as towards India, Russia is hastening | parcels, but for small lots £4 5s. and £4 10s. are quoted. Fencing 
ea pres ding the chamber of the cam piston, and provided with mechan- oe day. Mr. Haughton believes a branch line from the town | wire, which has been moving slowly, has been sold at £12 to 
ism for actuating a governor valve, a vibrating wiper or flap, having its | of Mardin, near to Dearbekyr, to the port of Swadia, or that of | £12 15s., and £13 15s. for Nos. 6, 7, and 8. 
ber, free end continuously maintained in contact with the periphery of the | Scanderoon, in the Levant, to be a necessary adjunct of this rail- The demand for coal is slackening, the standard quotations 
cP cam piston, and an adjustable valve by which the ' of the aoenias ioe way system, which may thus be reached from the Mediterranean | remaining unchanged. They are :—Best thick coal, 14s.; seconds, 
‘to do aa Se ee acquisition, Cyprus. Colonel Si Arnold Kemball | 9x.; lumpe, 86.5 and fine slack, 3s. 6d. and 4s. per ton, loaded into 
ent . } 7 cow spoke, and wished to impress on the meeting the vastness of such | boats, railway wagons, or carts at the various wharves. Accord- 
4420. eee ee on Barrens, J. C. Copley.—Dated 1st November, | 95 enterprise. He ape 5 . pe - Wap pr ys go in | ing to present agreement the colliers upon Cannock Chase will 
— A compound termed nitrosulphate ‘of iron is prepared by placing 400 view of the interests of England and of India, and of good value | with the opening of the next month have to accept a drop of 3d. 
gue of ponasaciphate "of ‘can ie “ ean and 125 parts Fearn t of | in opening up the trade of Turkish Arabia. Mr. panyer yee 4 per day in holere wages. The men now wish pO fresh alae 
or strong nitric acid are added thereto in small portions at a time. When | Saunders addressed the meeting, and said the importance of su ment, and suggest a joint conference “‘to negotiate a sliding 
~f te arog aenien on pms aneee ~ awe oo a a line of railway could wee be over catia, t,. theh be scale by which wages shall be regulated in the future.” 
ol, iow 8 ior three days, being onally s' uring this | thought the route indica‘ on the map wo’ eventually Heavy constructive engineering is not improved upon the week. 
" Je us then alued Sale weal pe Bae po that selected for a railway to India, Mr. Haddan, C.E., | The chief founders are, however, fairly caekaped. e 
_ ounces of permanganate of potash previously dissolved in water, and the | Mr. Valpy, and other gentlemen present also spoke, and Mr. The men in the wire trade, who have been on strike since the 
~ a yay on with aon tn lions of bet, ae solution is ae replied. ae, to >. pamerion of ——— Sir a = the year against pr a in wages 
of P the barrel to be cleaned, a! ow 8 lor a peric rno. em as e vastness of the prop undertaking, | insisted on by the masters, have at length yielded, and have 
lly. varying from three hours tosix days, the cask being occasionally shaken. | he brought forward the case of the Transcontinental Railway of | applied for work at the employers’ terms. pt powell have con- 
78. oe cue te seem —_ ped Chee eae Oe the United States, which is longer than that now proposed. sented to take on all that they have room for, but the places of 
= boiling water and allowed to drain Deatu or Prorgssor Pace.—We regret to have to record the aa 3! whe ag dinwenenten pane es ma filled up. Fy 
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ake which the movement of the leader is derived, the leader which actuates 
the reciprocating tool t, and a friction brake to arrest the rotation of 
the primary wheel and its connecting train at the instant the pri- 


— from Belgium, whence hand-made nails are being 
delive 
can afford to offer them at. 


has thus lost one of the ablest teachers of geology in the 


United Kingdom. Dr. Page was born at Lochgelly, in Fifeshire, at 4s. or 5s. per cwt., less than makers in this district 














mi wheel is disconnected from the main cam shaft, whereby the | a little town which has long been the seat of extensive coal and “ , Bk 
ae wanaber of idle revolutions of the screw holding spindle is por any to | iron works. After pre the highest education of the district A strike against a roposed reduction in wages has commenced 
in only such number as will occur during the throwing into and out of gear | school, Dr. Page proceeded to St. Andrew’s University. Philo- at the Vulcan Tube orks, Spon-lane, Birmingham. os 
seo of that clutch gear wheel which, in machines of this class, connects the | soph "and physical science were his favourite studies ; but during The ironworkers are holding meetings with a view, it is under- 
| or main cam shaft with the train that drives the leader for actuating the his pty ved 3 life at this ancient University he interested himself stood, to “a Verena reorganisation.” 
& i tool post. “ ; 4 iod Dr. P: xhi- | , Mr- A. Brogden, M.P., in a letter to the Wednesbury Trades’ 
fits in various branches of science. At an early peri . Page e Council, hes promised to his inf pons 
= : _ _ | bited that special love of ogical research on which he after- | -°Orc 44 promi use his influence to get a clause inserted 
ed Tae tower of Smeaton’s Eddystone Lighthouse is now in ®| wards wrote so much, When they were comparatively little | > Mr. Macdonald’s compensation bill, to provide that" persons 
‘ state of vepels, but the gneiss rock on which it stands has | studied, he had made himself familiar wi ions of | 2 charge of boilers should either be certified, or should be persons 
= seriously shaken by the incessant sea strokes on the tower, | Dr. Darwin and Larmark. During seven or eight years Dr. Page under control. 
the -— —— oy ser . its base. bi aaa gg devoted himself to editorial superintendence in the extensive 
mit at about . distant from this is progressing but slowly. e lishment of the Messrs. Chambers, when a variety of the LAN 
out focal plane of the present lighthouse is at an elevation of 72ft. pcre useful — most successful of ‘their nae were NOTES FROM CASHIRE. 
Ae above high water; that of the new building will be 130ft. The | designed. Conspicuous among these were the ‘‘ Papers for the (From our own Correspondent.) 
an actual useful range of the light, which is now about 14 nautical | People.” During the period of Dr. ‘s connection with this| Any improvements—and it is very slight—that can be reported 
miles, will thus be extended to 174 miles. The new tower will | house its various publications began to exhibit a decidedly scien- | in the iron trade of this district, is more a reflection of other 
4a be constructed entirely of granite. The height will, it is at pre- | tific tendency, and it graduall e committed to s markets than due to any increased business offering here. There 
are sent intended, be 138ft. above the rock to the top of the cornice, | tions w y on | the “evolution theory,” or, as it | is certainly a little more doing in purchases for forward delivery, 
tact and the diameter of the tower under the cornice will be 18ft. 6in. | was then called, the ‘development hypothesis.” The grace of | but it is only where buyers can obtain deliveries over the year at 
ers, ‘The tower will be solid, with the a of containing a water- | style in which these views were clothed precluded much exception | the low rates which were ruling last month that business is being 
= tank, to the height of 25ft. Gin. above high-water springs. At this | being taken to the ideas enunciated in “ Information for the | done, and the higher prices which north-country makers are now 
” level will commence the side walls, with a thickness of 8ft. 6in., | People.” Ultimately the same views which had been inculcated in | asking are not obtainable in this market, the general opinion 
diminishing to 2ft. 3in. at the top, The tower will contain nine | ¢his publication were embodied in a work entitled “ Vestiges of | entertained amongst buyers here being that the upward move- 
~ apartments, each 10ft. in height, in addition to the lantern, the | the Natural History of Creation,” work now nearly for-| ment is due simply toa temporary spurt, and as they have no 
‘ seven uppermost being 14ft. in diameter. Some of these dimen- | gotten, but which on ublication quickly became as popular as the | present requirements of importance, they prefer to wait in the 
i in sions be subject to change as the work p most eminent novel. RRdition after edition was demanded, and as | ex tion that prices will again le. 
me Tae BasyHoop or Macuivery.—A lecture having the above the author was unknown, speculation was bus endeavouring to ere was only a dull market at Manchester on Tuesday, and 
om title was given by Be re Kennedy, of University College, at | unearth the ing innovator who had produced the “ Vestiges.” | although the higher prices which are being asked for Middles- 
ail the rooms of the South London Free | lin Upper Kennington- Numerous were the critiques and replies to this work, and the | brough iron have thrown more inquiries into the hands of Lanca- 
ae Friday last, to an audience consisting chiefly of engineers. | most serious answer which the book received was Hugh Miller’s | shire makers, there is not very much more local iron being sold, 
a He described the fire drill—by which fire can be obtain by the | ‘Footprints of the Creation.” In the midst of all the philo- | and for delivery into Manchester the quoted prices remain at 
aah friction of two pieces of hard wood—as probably the oldest sophic and theological controversy that arose over the “Vestiges,” | 57s. per ton for No. 3 foundry, and 56s. for No. 4 forge, less 24 
t is machine in the world, and as being still in use in some parts of | the authorship was never lost sight of, and ultimately it was | per cent. There is not much change to report either in Lincoln- 
the world. This was developed into a boring drill by the addition | demonstrated in an Edinburgh magazine that whoever wrote the | shire or Derbyshire irons, and there are still sellers of these 
-(A of ‘and the change of wood for metal, and next into a hand | book was either the writer of much that had appeared in the| brands at very low fi _the average quoted prices for 
lathe with a bow handle. The potter’s wheel was said to be the avowed publications of William and Robert Chambers, or had | delivery into the Manchester district being about 44s. 6d. to 45s. 
ded next oldest machine. Continuous rotation was unknown until | availed himself largely of ‘“ Information for the People.” The | per ton for No. 3 foundry, and 4s. for No. 4 forge, less 24. For 
ioe about the end of the seventeenth century, all rotation until then | Newcastle Daily Chronicle believes that the scientific basis of the brands of Middlesbrough foundry iron delivered equal to 
— having been to and fro. The first known instance of circular | “‘ Vestiges” was contributed by Dr. Page. It was while con- | Manchester makers are now asking 43s. 10d. to 44s. 4d. per ton 
ior rotation was a water wheel used in Thibet to turn a prayer-mill, | nected with the Messrs. Chambers that Dr. Page was first attacked | net cash, but at these prices there is little or nothing doing. 
, in though it was also used —— long ago in Egypt for purpose of | by the malady to which he has ultimately succumbed, but with | In the hematite trade, although a firmer tone is metas | there 
lise irrigation. The corn mill is very ancient; the use of the | the exception of a brief period, when rest was im ratively pre- | is very little new business doing, as. local makers are generally 
lever is also of t antiquity. The lecture, which was delivered | scribed by his medical advisers, his life has to the last been a life contracted for their present very limited output. The manufac- 
ker. in a very genial manner, and with much humour, was illustrated | of great lite’ activity. When the College of Physical | tured iron trade is still without improvement. Machinists and 
by the exhibition of some very old books on machinery, mostly | Science was es ished in Newcastle, Dr. Page, upon whom a ironfounders complain that they have very few orders to execute, 
~ written by men of theory only, and they were examined by the | short while previously ee of LL.D. had been conferred, was and it is only in very exceptional cases that the rolling mills are 
the audience at the end of the lecture with much interest. The | appointed to the geological chair, the duties of which he dis- | running full time, whilst the work they have on hand consists 
| to chair was taken by Mr. Wyke Bayliss, one of the council | charged with pre-eminent zeal and ability until stricken down by | chiefly of small hand-to-mouth orders received through merchants. 
nee of the Free Library and Reading-room, who, in a few | the malady to which he finally succumbed. The acceptance of | Prices continue low, Lancashire bars delivered into the Man- 
ous well chosen bags I described the South London Free Reading- | Dr. Page’s works may be me Mn from the fact that the new | chester district rangin; from £5 10s. to £5 15s. per ton, with other 
i room as also a “baby” destined to grow, but requiring at resent, | editions are being constantly called for. His latest efforts ag on of finished iron in proportion. 
i to very urgently, the materials for growth in the way of funds, He | were devoted to preparing for the press a seventh edition of his uctions in wages continue to be carried out in this district, 
‘ite alluded with satisfaction to the large number of readers, but | “ ‘Advanced Text Book of Geology,” and a twelfth edition of his | and at the principal iron foundries in the neighbourhood of Bury 
notices have been posted to the effect that iu consequence of the 


that South London, for which it is established, had not | “ Introductory Text Book.” Born in 1814, Dr. Page died in his 
as ¥ supplied anf funds for its support. Professor Morley, also sixty-fifth year in harness, He leaves a widow, a daughter 
of ‘University College, will lecture on ‘‘ Newspapers, New and | (the wife of Dr. Wilson, of Newcastle), and two sons to mourn 
Old,” on the 25th of this month in the same rooms. his loss. 


continued de ion in trade the wages of moulders after to- 
morrow—Friday—will be reduced from 34s. to 32s. per week of 
fifty-four hours, but this does not affect the piece hands. The 
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strike of the boiler makers is apparently collapsing. I noticed 
some weeks back that the masters had been able without diffi- 
culty to obtain hands at the reduced rate of wages, and now the 
men in the Bolton district, after standing out three months, have 
given in to the employers’ terms. 

The coal trade is generally dull, and as heavy stocks are held 
at many of the pits, short time is now being put in force at some 
of the collieries. The demand for house fire coals is now only 
very small; common round coal for iron making and steam pur- 
poses continues a drug, and engine fuel, notwithstanding that less 
slack is now being screened, is still plentiful in the market. 
There is a great deal of pushing for orders, especially in the infe- 
rior descriptions of fuel, and prices have a downward tendency. 
The ave prices at the pit mouth are about as under :—Best 
Wigan Arley, 9s. to 9s. 6d.; good second qualities, 7s. to 8s.; 
Pemberton four feet, 7s. to 7s. 6d.; common house coal, 5s. 6d. to 
6s.; forge and steam coal, 4s. 9d. to 5s. 6d.; good ordinary burgy, 
4s. to 4s. 6d.; good slack, 3s. to 3s. 6d.; with common burgy 
offering for less than 4s., and common slack at as low as 2s. per 
— ton at the pit mouth. 

n the shipping trade there is not much doing at present, and 
prices are low. 

The coke trade continues in a very depressed condition, conse- 
quent upon the very small demand for this class of fuel for iron- 
making purposes. 

I was told on Change at Barrow on Monday that there was an 
improvement in the tone of the hematite makers in sympathy 
with the upward tendency of Glasgow and Cleveland iron, and that 
a rather better inquiry had been experienced, but that prices were 
undisturbed. It seems the eur’ belief that the spring season 
will introduce as in years Beg a few shipping orders and that a 
fair business will offer itself on home account, but as stocks are 
very large it is probable no increased make of iron will result for 
some time from an improvement in trade. Steel makers are not 
fully employed, and orders are not so numerous as they were a 
short time ago. There was a rumour last week that the steel mills 
at the West Cumberland Works at Workington were about to be 
closed owing to a scarcity of orders, but I think there is no truth 
in this, as I now noticed that the healers and helpers at these mills 
have been reduced 25 per cent., and the other employés in the steel 
works have had their wages brought down 10 per cent. It seems 
from this that the directors were anxious to secure a revision of 
wages in order to enable them to compete for orders at the exist- 
ing low prices. 

The shipbuilding trade is exceedingly quiet. The Barrow 
Shipbuilding Company launched trom their yard on Monday the 
screw steamer Rhynland, a sister ship to the Belgenland, which I 
described a fortnight ago. She is also intended for the Star 
Line trading between Antwerp and Philadelphia, and will be 

up for eighty cabin, eighty second-class, and 500 steerage 
passengers. She is 3700 tons burthen, having a length of 400ft., 
with a breadth of 40ft., and a depth of hold of 30ft. Gin. The 
Belgenland left Barrow on Wednesday, the 12th inst., for Antwerp, 
and will be forthwith put on her station. 

From figures just to hand it appears that, during 1878, there 
were shipped from the Cumberland coal-field to Dublin and Bel- 
fast, 455,000 tons; from the Scotch coal-field, 600,000 tons ; from 
Liverpool—chiefly Lancashire—253,000 tons; and from South 
Wales, 259,000 tons. 

One of the largest iron-making firms in Cumberland intend, it 
is said, blowing out some of their furnaces, owing to the impossi- 
bility of securing a sufficiency of orders, and the undesirability of 
accumulating stock. Messrs. Bain and Co., at Harrington, 
intend blowing out their furnaces, for the purpose of making 
alterations and improvements. 

Messrs. R. Ward and Co., contractors for the Cleator and 
Workington Railway, have lately been pushing forward their 
work with great vigour, in order to make up, as far as possible, 
the delay occasioned by the frost. A single line of railway hes 
been completed throughout the entire route, from Lonsdale 
Dock, Workington, to Cleator Moor. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Own almost every side I hear of an improvement in the steel and 
‘*ngineering trades. Manufacturers tell me, however, that this 
is not so much owing to a general revival of business, as to a 
better demand from Spain, Germany, Austria, and other markets, 
in anticipation of increased duties being imposed upon English 
manufactures. 

, I cannot find that the stories about an unprofitable business 
being done in rails have any real foundation. In fact, the low 
prices are really owing to production being cheapened by im- 
proved means of manufacture and an exercise of the good old 
principle of thrift. Messrs. Brown, Bayley, and Dixon act as if 
they had hope in the future of the Bessemer steel trade. With a 
view to further development of the business, the directors pur- 
chased the necessary machinery for an additional Bessemer plant. 
The machinery formerly belonged to the Bessemer Steel and 
Ordnance Company, Limited, and was made by Messrs. W. and 
J. Galloway and Sons, of Manchester. The plant is now in full 
operation. In the capital expenditure, I notice there is also in- 
cluded the cost of machinery and plant for making the patent 
weldless steel chains and cables, of which the directors have 

the sole right of manufacture for the United Kingdom and 
the Colonies. 

Messrs. W. Jessop and Sons, Limited, whose business is chiefly 
with America, in high-class steels, have not yet issued their report, 
though I expect it every day. I understand, however, that the 
dividend will be at the same rate as last year, viz., 5 per cent. 

The works engaged in the manufacture of finished iron in the 
whole South Yorkshire district have done more work during the 
week. At Elsecar—Messrs. Dawes’—the puddlers have resumed 
work, and enabled other departments to begin again. There is 
also more briskness at the Penistone Works— Messrs. C. Cammell 
and Co. The foundries are very quiet. 

As the time for the withdrawal of the Russian troops from 
Roumelia and Bulgaria draws near, hope is expressed that the 
evacuation may be accomplished without further complications. 
In that case confidence would promptly revive, and with confi- 
dence commerce would again raise its head. 

At Barnsley the stoppage of the Stanhope Silkstone Collieries 
—Limited—is causing much suffering among the men. Over 300 
men and boys have now been out of work for some weeks, and 
are subsistingon publicalms. In acircular issued on Saturday, 
by the secretary of the Silkstone Main Lodge, of which the men 
are members, it was stated that they had been thrown out of 
employment through the creditors of the company stopping the 
pit, and it was now in liquidation. The rules of the South York- 
shire and North Derbyshire Miners’ Assuciatiun do not “arte 
relief under such circumstances, they have no support whatever 
from official sources. The coal trade has been so flat that the 
men have not been able to find employment at adjoining 
collieries. 

I hear satisfaction expressed that there is every prospect of the 
Thorps’ Gawber Hall Collieries not being completely closed. A 
fourth of the mortgage debentures has been subscribed, and 
authority has been given to sell part of the property. 

In spite of the prevailing depression, I have to record the 
registration of aaalieae colliery company on the limited liability 
principle. The Edmunds and Swaithe Main Collieries—of sad 
memory —have passed from the hands of partners to those of a 
“limited ”—the capital being £125,000 in £25 shares. The pits 
have been worked with great success for many years. 

British companies have had a bad time of it lately. Since my 
last letter two local concerns have come to grief—the Sheffield 
Patent Brick Company, Limited, and the Dronfield Brick and 


| 44s. 6d.; 





Tile Works, Limited. At meetings of the shareholders voluntary 
liquidation has been resolved upon. The Sheffield company hada 
capital of £50,000, of which £38,000 was -—y up; the Dronfield 
company’s capital was £10,000, all subscribed. 

The strike in the wire-drawing trade has terminated in the 
manner which has been anticipated from its commencement. 
More than half the men remained on strike for about ten weeks, 
until all their funds were expended, and then, finding their 
employers remained firm, and their places being rapidly filled, 
they have asked the masters to allow them to resume work at the 
terms previously offered. The result is that at least 200 union 
men will be hopelessly out of work in the different centres of the 
trade in Sheffield and elsewhere. 

Two accidents in the Silkstone coal-field, near Wakefield, have 
to be noted—one at “0 pg A pit, the property of Messrs. R. 
Hudson and Co., entailed a loss of twenty-one Shan the other, 
caused by the breaking of a steel rope attached to the cage, caused 
death to eight men, at the Victoria Pit of Messrs. Rhodes and 
Dalby. In the latter case it was stated that the rope which broke 
was of steel and of the very best make. ‘ Accidental death ” 
was the verdict in that case. In the other the inquest is proceed- 
ing while I write. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


I am glad to be able to report a continuance of the improve- 
ment in the Cleveland pig iron trade, which set in about three 
weeks ago. Makers and merchants are alike agreed that the 
increased demand for iron will probably continue, at any 
rate, for two or three months, which will give time for 
a more general revival of trade to be brought about, if such 
a happy consummation is likely to happen at all this year. 
The chances of a continuance of this improved state of things 
are very fair, because dependence is not placed upon any one 
cause. Shipments to all parts are large, and compare most 
favourably with the figures of previous years. he inland 
demand is very fair, but not so large as it was last year. The 
North-Eastern ilway traffic returns for the week ending 
8th March show a decrease under the head of minerals of £8185, 
as compared with the corresponding week of 1878. On Tuesday 
the quoted prices’ were as follows :—No. 1, 39s. 6d.; No. 3, 36s. 
net; No. 4 forge, 35s.; and No. 4 foundry, 35s. 6d. These 
figures are firmly adhered to by makers, and there is very little 
Bearing on the part of merchants. A rise of 3s. within about 
three weeks is eminently satisfactory, more especially as it leaves 
Cleveland iron at such a cheap rate that consumers cannot better 
their position by purchasing elsewhere. Messrs. Connal and Co. 
report that their stock of Cleveland iron now amounts to 
82,000 tons, and that their Middlesbrough f.o.b. warrants are 
quoted at 36s. 9d. net for No. 3; strong buyers, but no sellers. 

The condition of the manufactured iron trade is again engaging 
attention. Plate mills are very fully employed, and taken on the 
whole there is no lack of activity inany department. The prices, 
however, which are received are so small as to make production 
at a profit extremely difficult. It is not improbable that some 
action will shortly be taken to minimise the manufacturing cost. 

The Middlesbrough Chamber of Commerce reports that the 
shipments of iron and steel from the port of Middlesbrough 
during the month of February amounted to 4389 tons foreign and 
colonial, and 7260 tons coastwise, or 1997 tons less than in 
January, and 2174 tons less than in February, 1878. India, it 
appears, is the largest foreign customer, 3635 tons of iron sleepers, 
rails, &c., being despatched during the month. 

There appears to have been a considerable decrease in the 
y meg | of coal and coke shipped to foreign and coastwise ports 
from Middlesbrough during the month of Wiens last, as com- 
pared with February, 1878. Last month the coal exports amounted 
to 6223 tons, as compared with 7824 tons in February, 1878, while 
coke exports show a decrease of about 1200 tons. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TxovGH there is not much improvement in trade generally, the 
state of the iron market continues much more satisfactory than it 
was several weeks ago. <A |] speculative business is being 
done in warrants, and although the prices receded a little towards 
the close of last week, they have since recovered. Last week’s 
shipments of pig iron abroad were exceedingly heavy, amounting 
to 13,910 tons, or an increase of 5592 tons on those of the preceding 
week; but this great increase is explained by a run upon the 
market on behalf of the German trade, in anticipation of the new 
import tariff in that country upon iron. In the imports from 
Middlesbrough there was a decline of 549 tons as compared with 
the arrivals of the preceding week. A large quantity of pig iron 
continues to be sent into store. In the course of the past week 
3257 tons were added to the stock under the charge of Messrs. 
Connal and Co., which now amounts to 221,973 tons. There are 
eighty-nine furnaces in blast, as against eighty-seven at the same 
date last year. 

Business was done in the warrant market on Friday forenoon 
at 44s. to 44s. 2d. cash, and in the afternoon at 44s. 3d. cash, and 
44s. 6d. one month. On Monday the market was strong, with a 
slight improvement in prices. Transactions were effected in the 
morning at 44s. 44d. to 44s. 7d. cash, and in the afternoon from 
44s. 5d. to 44s. 6d. cash. The market was very firm on Tuesday, 
with business at 44s. 7d. to 44s. 10d. to 44s. od. cash, and 45s. to 
44s. 10d. one month fixed. The market was quiet on Wednesday 
with business at 44s. 34d. cash, and 44s. 6d. one month. To-day 
—Thursday—the feeling was again firmer, and the transactions 
which took place were at 44s. 3d. to 44s. 44d. cash, and 44s. 6d. 
one month fixed. 

There is a good demand, comparatively speaking, for makers’ 
iron, the prices of which are in not a few cases a shade higher, 
and the quotations are as follows :—G.m.b., f.o.b., at Glasgow, 
per imperial ton, No. 1, 44s. 6d.; No. 3, 43s.; Gartsherrie, No. 1, 
49s. ; No. 3, 44s. 6d.; Coltness, No. 1, 51s. 6d.; No. 3, 45s. 6d.; 
Summerlee, No. 1, 46s. 6d.; No. 3, 44s.; Langloan, No. 1, 
50s. 6d.; No. 3, 44s. 6d.; Carnbroe, No. 1, 45s.; No. 3, 43s.; 
Monkland, No. 1, 44s. 6d.; No. 3, 42s. 6d.; Clyde, No. 1, 
o. 3, 42s. 6d.; Govan, at Broomielaw, No. 1, 44s. 6d.; 
No. 3, 42s. 6d.; Calder, at Port Dundas, No. 1, 48s. 6d.; No. 3, 
44s.; Glengarnock, at Ardrossan, No. 1, 47s.; No. 3, 44s.; Eglin- 
ton, No. 1, 44s.; No. 3, 43s.; Dalmellington, No. 1, 44s.; No. 3, 
43s.; Carron, at Grangemouth, No. 1, 60s.; ditto, specially 
selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 50s. 6d.; 
No. 3, 45s. 6d. 

It has been known in certain circles for a considerable time 
that certain malleable makers did not hesitate to accept prices 
for good orders somewhat below the nominal rates ; but since 
last week a general reduction has been made in the prices of rods 
and bars, ranging from 5s. to 10s. per ton. Good Scotch bars 
now sell at £5 15s. to £6 5s., and nail rods £6 5s. per ton. The 
foreign exports of general iron manufactures from the Clyde in 
the course of the week were large, embracing £16,468 worth of 
railway machinery for Calcutta ; other machinery, £17,000, of 
which the greater proportion was sugar-making; £19,000 cast- 
ings, and £8000 of miscellaneous articles. 

The question of the extension of the hours in the engineering 
trades from 51 to 54 is now as good as finally settled. An 
attempt to organise a committee of resistance by some of the 
leaders of the men is understood to have signally failed, and in 
the case of the Amalgamated Engineers a decision has been 
arrived at to have nothing to do with the dispute. This matter 
being now as good as arranged, the employers will feel greater 
confidence in their transactions, and thus a substantial benefit 
may be expected to the trade. 





_ The directors of the Monkland Iron and Coal Company have 
issued a report, in which they state the result of the company’s 
operations during the year 1878 was a net loss of £3720 11s. 10d.; 
but they give figures to show that the company is in a perfectly 
solvent state; and add that the concessions made by the mineral 
owners and the railway companies will assist the company in 
tiding over the present depression. 

The e is slack, and the supplies abundant for all 
porpcom, and very cheap. A reduced scale of rates of carriage 
or coal and dross to stations on the Clyde has been issued. In 
the eastern —s counties stocks are very large, and the inquiry 
for shipment backward, the result being that the miners are 
working short time. 

The ig of the colliers in the Airdrie district have been 
reduced 6d, per day, and that of the Fife and Clackmannan 
miners by 124 per cent. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Art an important meeting of colliery delegates at Merthyr this 
week a letter was read from Mr. Halliday, resigning his position 
as one of the men’s representatives on the sliding e@ com- 
mittee. This is a rejoinder to the stricture of the Blaenavon 
men, but the colliers at Merthyr, and who represented a large 
number of districts, did not appear to take the resignation favour- 
ably, for a vote of confidence was passed, and he was solicited to 
withdraw his resignation. The proceedings of the meeting were 
private, but it has transpired that the men are favourable to a 
reduction of wages if this will enable them to retain the principle 
of the sliding scale. 

Shipments of coal continue large, and considerable quantities 
of the best steam are being sent to London, Brentford, Birken- 
head, and elsewhere. It is evident that Welsh steam coal is in 
favour, though a falling off as compared with the business done 
a few weeks ago cannot fail to be noticed. One reason of this is 
that the Cape army reinforcements are now gone, but latest tele- 
grams represent coal as urgently needed. The total quantity of 
coal sent from Welsh ports last week amounted to 91,099 tons. 
The Mediterranean cargoes have fallen off slightly, those to 
Africa amounted last week to 12,000 tons. Trade with France is 
slightly better, but there is room for improvement. The antici- 
pations aroused at the time of the French exhibition as regards a 
better coal trade have not been realised. 

The Tredegar Company have secured a good Italian contract 
for coal, and the first cargo left Newport, Mon., last week. A 
fair trade is being done between Newport, Mon., and Rio de 
Janeiro. At Swansea there is a good deal of briskness. Many 
cargoes and smal] have been characteristic of Swansea for months, 
but I note important cargoes now going, such as 1100 tons from 
the Ocean Company, 1184 from Evans and Bevan, and many of a 
similar character. 

In iron and steel there is little change. The total consignments 
from Wales last week amounted to 5436; much of this consisted 
of accumulations. One of the most important cargoes was 
1760 tons of railway iron to India, from Newport, Mon. Dowlais 
turned out 1200 tons rail iron for Otago. Barnes and Co., New- 
oe shipped 300 tons rail iron to Bahia. Blaenavon Company 

ave been making rails for the same destination as Dowlais, viz., 
Otago, and Rhymney a large quantity of admirable steel rails for 
Hummelvigen. There are faint indications of a better state of 
trade both in iron and coal for the spring season, but another 
week or two must pass, and the northern ports be opened before 
anything very definite can be stated. 

e majority of the employés at Booker’s Works have given 
in, notably the colliers and the forgemen, but the tin-plate 
workers at Melingriffith still hold out. It is said that the majority 
of the hands employed at the tin plate works are girls, and that 
they are the most obstinate in opposing the reduction. Under 
one of the clauses of the Factory Act, the Pontypool Iron and 
Tin-plate Company were fined last week 10s. in three several 
cases for retaining girls at work after hours. It was pleaded that 
the girls had remained without the knowledge of the company. 

Bates and Son, of Liverpool, are loading coal extensively from 
Newport. Two of their fine vessels are now in the docks. — 

The Royal Commission on Mines held its first meeting in the 
committee room of the House of Commons on Monday. Mr. 
Arthur Williams, barrister, son-in-law of Mr. Robert Crawshay 
of Cyfarthfa, was unanimously elected secretary. The question 
of the winding up of the Gelligaer Colliey Company is now before 
the Court of Chancery. It is pleaded that during last year the 
loss of the company in working the coal amounted to over £3000. 
There is by no means an exceptional state of things, and I am 
afraid that still greater losses have occurred in the steam coal 
districts. Fortunately for some, coke has maintained a fair price, 
and its exceptional excellence, that is as regards Dinas Main, 
Liwynpia and Caedcae, caused a brisk trade which atoned to 
some extent for slackness and low prices in coal. : 

A large meeting of colliery owners was held at Cardiff, last 
week, under the presidency of Mr. Hood, chairman of the 
Monmouthshire and South Wales Colliery Association, when it 
was resolved to oppose the income tax assessment at present 
made on collieries, and instructions have been given to contest the 
matter legally. 

Pontymister Tin Works have been sold to Major P. S. Phillips, 
Crumlin Hall, and will be forthwith started. 

The tin-plate works generally are in better condition, and 
makers say that bookings for next quarter must be at an advance. 
Pig iron is moving upwards slightly. 
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BOARD OF TRADE SURVEYS. 
No. III, 

1£ more carefully the action of the Board of Trade 
+. arene ships is comsiduvel the more anomalous will 
that action be found. We have shown that no guarantee 
that a ship is strong enough for her intended purpose is 
supplied by a surveyor’s declaration of fitness; yet, at 
the same time, a ship —— passengers without pos- 
sesiing a passenger certificate based on a surveyor’s 
declaration, would be liable to heavy penalties. We ask 
ourselves what purpose the survey of a hull is supposed 
to serve? and we are immediately launched on a sea of 
conjecture with no port apparent. It is to be presumed 
that so long as a move complies with the instructions 
issued by the Marine Department of the Board of Trade 
he lias done all that is required of him ; but these instruc- 
tions are practically silent ee ro the strength of a 
ship. They tell the surveyor; indeed, that he is in no 
case to give a declaration either for the hull, machinery, 
boilers, or equipments of a steamer unless he is satisfied 
that all the requirements of the Acts have been complied 
wit. But the Acts say nothing concerning the strength 
of a ship, and even that fraction of legislation which 


enforced the use of bulkheads has, as we have shown, | 


been repealed. The surveyor is cautioned over and over 
again to make his examination of a ship’s hull very 
thorough ; but he is not told what to do with the facts he 
may obtain in this way when he has got them. The 
survey should in all cases be made while the ship is on the 
stocks, and surveyors are instructed to decline to grant 
declarations for any new 
steamers unless they inspected 
her before she was painted or 
cemented. But, assuming that 
the survey is properly made in 
compliance with the require- 
ments of the Board of Trade, 
it matters nothing if the shi 
were so weak that she woul 
break in two the first time she 
encountered a moderate breeze. 
It is true that the Board of 
Trade contemplate the possi- 
bility of a surveyor thinking 
a ship too weak, and that he 
is told in such a case he must 
refer to the Board for instruc- 
tions. But how the surveyor 
is to know what is too weak 
and what is strong enough we 
have no means of ascertaining. 
It follows as a consequence 
that the surveys of hulls made 
under the auspices of the Board 
of Trade are entirely useless 
except in so far as they may 
detect corroded plates in a 
ship’s bottom. We — pointed 
out the contrast between the 
language of the Instructions to 
Surveyors concerning engines 
and Lollers, and of See 
clauses dealing with hulls, and 
we shall not go over the 
ground a Suffice it to say 
that machinery must comply 
with certain uirements 
which are sup to insure 
the maximum safety for the 
ship, passengers, and crew ; 
while the hull, which is to 
this machinery, is so 
defective that no underwriter 
will insure it, nor can it be 
classed in any books such as 
Lloyd’s at home or abroad. 
It is quite time that Govern- 





it would be unwise and unfair for any Government 
officials to attempt to prepare rules which might seriously 
affect the operations of the leaders in a great national 
industry, without first consulting them. It is possible 
that the aid of Parliament would be required to empower 
the Board of Trade to enforce the rules and regulations 
to which we refer ; but it is more than probable that the 
Marine Department already possesses ample powers for 
the purpose, and it is unlikely that any opposition worth 
the name would be offered to the putting in force of 
regulations by men who had mainly framed those regu- 
lations themselves. 

_ Before taking leave of our subject, we would call atten- 
tion to a feature in the Government survey of ships which 
deserves notice, although the questions at issue are far 
less important than any of those with which we have 
dealt. When the Marine Department receives informa- 
| tion, either from its own officers or others, that a ship 
| is unseaworthy, either from defects in hull, machinery, or 
| rigging, the surveyors inspect these defects, and recom- 
| mend the ship to be stopped until the defects are made 

good ; then they certify that all is right, and permit her to 
| proceed. Now, under conditions like these, where almost 
| unlimited power is placed in the hands of an sre aren 
| it is essential that he should tact, judgment, g 
| temper, and professional skill in no ordinary ; but 
_ the system, or want of system, followed by the Board in 
| selecting offi i 





of these qualities by the surveyors, and, as a matter of 
a, grave mistakes, to put things mildly, are ,constantly 
e. Under the operation of Plimsoll’s Act,; the 
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as we have seen, are passed as fit for service which are 
not fit, and divers other things dre overlooked which 
deserve notice. Even in the matter of ery, con- 
cerning which the Marine Department of the Board of 
Trade is so particular, not to say officious, grave errors 
are committed, and a lamentable want of intelligence is 
shown. Indeed, the Board and engineers are, as is 
well known, continually at variance ; and the officers of 
the Government have over and over again been proved 
to have been wrong. For example, for years they in- 
sisted, against the whole weight of the profession, that 
marine boilers should have a factor of safety of eight to 
one, simply because Fairbairn had laid down the rule 
concerning land boilers. Now, a factor of safety is in- 
troduced for certain reasons which are well understood. 
First, it is required to compensate for errors in workman- 
ship ; secondly, to make up for defects in the quality of 
the materials used ; thirdly, to compensate for loss of 
strength due to wear and tear ; and, fourthly, to provide 
for unexpected strains. The modern high-pressure 
marine boiler is built of iron or steel so carefully 
selected and tested plate by plate, that there is hardly 
room allowed for any doubt concerning the quality of 
the materials. Then these plates are rivetted up by 
machinery, and the workmanship is certainly excellent. 
As for undue strains, it is difficult to see how these can 





cials does nothing to insure the possession | 





i. TT! 


be put on a boiler with proper safety valves. We have 
then left little or nothing to deal with but deterioration, 
due to wear and tear. The plates Fairbairn had in his 
mind when he laid down his rules were some in. thick 
| only ; and if they lost jin. by corrosion, the boiler would 

redu in stren by 
nearly one-third. ut the 
modern marine boiler is at 
least an inch thick, and it 
would have to lose about 
gin. before one-third of its 
strength vanished. It took 
a long time to make the 
Board of Trade see this : but 
it did see it at last, and a 
factor of 5 to 1 is now ac- 
cepted as sufficient. 

is regards screw-shafts 
again, the department is very 
particular, and yet has suc- 
ceeded in missing the whole 
point of the matter. We 
find at page 53 of the “In- 
structions,” that for com 
pound engines with two 
cylinders, the diameter of the 
crank-shaft shall be found 
by the following rule :— 
Diameterof shaftin inches = 


4/ G2 SERIE: io. 


| 














—$<—<— Where d = diameter of 
al ic high-pressure cylinder, D 
—— ‘ diameter of low-pressure 
rai cylinder in inches, P= boiler 

| pressure, C=length of crank 

in inches, and f =a con- 

stant, depending for its value 
on the angle between the 
cranks, and varying between 
2468 for 90 deg. and 1746 
for 180 deg. e ground 
seems to be pretty well 
filled here, and yet as a 
matter of fact this rule 
might as well never have 
ee A been prepared. It would 
tf: GS @ Bs be just the same if the 
Board of Trade surveyor 
never looked at a screw or 
a crank shaft. Not one 










ment either abolished the END ELEVATION syllable is said in the in- 
system of surveying hulls, as structions concerning the 
now practised, altogether; or quality of the material of 
else made it compulsory that which the shaft is made. It 
every ship intended for any may be composed of wrought 
given trade, and carrying pas- CLARIDGE'S SAW FOR CUTTING HOT LRON.—(For description see page 211.) iron bars, just stuck to- 


sengers, should comply in 


gether outside, and about as 


the details of her construction and the dimensions | Department send certain of their officers round the docks | homogeneous inside as a crossing sweeper’s broom. But 


of her parts with some well digested and simple 
rules—based, for example, on Lloyd’s—which would 
insure her seaworthiness. It will perhaps be urged 
that if the Marine Department of the Board of 
Trade took this course it would at once shift to 
its own shoulders a very heavy responsibility ; but 
we reply that in the matter of engines and boilers 
the Department has taken this responsibility already, 
and no very dreadful consequences have ensued. 
It would by no means be difficult to draw up a set 
of rules, which would not be at all vexatious in 
their operation, and which, if carried out, would at once 
convert the certificate of the Government into a guarantee 
that a ship, or a river steamer, was really reasonably 
“sufficient for the service intended, and in good condi- 
tion.” Butthe rules must be drawn up in a very different 
spirit from that which prompted the in preparing 
ose dealing with engines and boilers. There is, how- 
ever, ample knowledge and honesty ; summers existing 
among shipbuilders to enable them to advise the Govern- 
ment on this point ; and the eminence as naval architects 
of the men whose aid the Government could secure as 
referees on disputed questions encountered in drawing 
up the rules, would effectually silence all cavillers. We 
have no reason to conclude that there are men at present 
in the Marine Department of the Board of Trade who 
could draw up satisfactory rules ; for, with one or two 
notable exceptions, none of the officials of the oe 
ee have a gretien’ acquaintance with the building 
of ships. ty) 
if the rules are to be accepted as satisfactory. Indeed, 


ows that external aid must be sought | Th 


“to look out for some ” as it is called. Then any 
small defects, such as a block broken in the runnin 
rigging, a deck needing caulking, or even the officia 
number of the ship being cut in the carline of the hatch, 
instead of “in a beam of the ship,” which are the words 
of the Act, is quite sufficient to cause the ship to be 
pg as unseaworthy. Much injustice is done 
in this way to poor shipowners. A man whose 
whole possession may be a small schooner or a 
little brig, while he has a large family depending on 
his exertions, cannot afford to go to law with a Govern- 
ment department to prove that his vessel is all right. 
Matters much want readjustment in this respect. Sew 
and then the Marine Department burns its fingers; as, in 
one case, where when a vessel was ready tosail the surveyor 
came on board and refused to grant a declaration because 
he found some slight leaks in a seam in one of the fur- 
naces where new plates had been put in. The leaks 
were so utterly insignificant that before steam was 
up half an hour they disappeared altogether. The 
captain of the ship, acting under advice, sailed in spite 
of the surveyor. Then the Marine Department of the 
Board of Trade wrote to the hype eneet bseree| that 
the ship had gone to sea in an unseaworthy condition 
and the owners immediately brought an action for libel 
nst Mr. Thomas Gray, as pew: to the Board. 
uildhall, and, 


= e case came on for — at ——— after 
@ opening speeches, the 0! e@ gave up its 
defence, apologised to the owners, and paid al expenses. 


e lesson has not been forgotten. 
While attention is being shown to petty defects, hulls, 





the Board cares nothing for such things; so long as the 
shaft is thick enough it is satisfied. We could go on to cite 
many other examples of the want of intelligent recognition 
of the true points at issue manifested by the Board of 
Trade, were it necessary. The rules prepared and acted 
upon are curiously minute and vexatious, and yet they 
| entirely avoid the detection of serious defects. A cvast- 
ing schooner will not permitted to go to sea if 
her deck leaks, but an Atlantic steamer filled with 
passengers may sail with the best wishes of the Board 
| although she has a crank shaft rather more untrust- 
| worthy than if it were made of bad cast iron. These 
| and such things have done much to injure the repu- 
| tation of the Department in the eyes of shipbuilders, 
| engineers, and shipowners. It is quite time that there 
was a change for the better. Much might be done by the 
Board to extend its sphere of usefulness were it so dis- 
posed. We may return to the consideration of this point 
at another time. Meanwhile it may not be out of place 
to suggest one action to the Marine Department which 
would, we think, be largely appreciated. Let the Board of 
Trade publish every six months a return of all the broken 
crank and propeller shafts that come under its notice, 
with, as far as can be learned in each case the cause of 
the fracture, the name of the makers of the shaft, and 
| its quality. The result would be that engineers would 
| soon learn whose make of shafts to avoid, and there 
would be an immediate diminution in the frequency of 
recurrence of a very dangerous and expensive disaster 
| which occurs as often now as when the manufacture of 
heavy forgings was in its infancy. 
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ENGINEERING GEOLOGY. 


By W. H. Pennine, F.G.S. 
No. IV. 

Methods Employed in Geological Surveying.—Geology, 
as a science, relates the history not a of the roc 
strata of the earth’s crust, but also of the animals and 
plants which flourished on its surface or in the ocean, at 
the time of their formation. An acquaintance with the 
organic remains enclosed, as fossils, in the strata, is of 
great scientific value in determining the geological age or 
position of the rocks, but it is to a great extent unneces- 
sary for practical works. What is required for mechanical 
operations and for sanitary purposes is a knowledge of 

e stratigraphical geology of a district ; that is to say, 
of the nature of its rocks and of their relation to each 
other. If we would make a series of drawings showing 
the geological structure of any locality, we must first 
trace upon a map the boundaries of its rocks, thus 
defining the area occupied by each. We must next 
ascertain the angle at which the rocks dip beneath the 
surface, and then, aided by our notes, construct a section 
which shall pourtray their underground extension and 
relative position. We must further ascertain the kinds 
of rock of which the beds consist, by their general 
appearance and by the aid of simple tests in the field ; or 

‘necessary, by more complicated ones applied to detached 
specimens at home. Thus, to obtain an accurate know- 
ledge of the structure of a district, and to represent and 
describe its geological features, three distinct and 
different, although intimately connected, operations have 
to be performed:—{1) The character and peculiarities of 
the strata which crop out at the surface must be deter- 
mined. (2) The boundaries of the different rocks must 
be laid down upona map. (3) The dip, if any, and the 
underground continuation of the beds must be worked 
out and shown upon a section. The methods adopted in 
the carrying out these operations are described under the 
following heads :—(1) Lithology—determination of rocks, 
minerals, &c.; (2) Geological mapping—tracing boundary 
lines; (3) Geological sections--showing underground 
extension of the rocks. 

(1) Lithology.—It is obvious that a great deal depends 
upon the physical characters of a rock, when considered 
as a building material in itself, as a source whence such 
material is manufactured, or as a substance possessi 
any influence upon construetion, or other practi 
operations. Therefore it is highly necessary for the 
geological surveyor to be able not only to determine the 
class to which any particular specimen belongs, but also 
to form some reliable ideas as to what substances enter 
into its composition. There are simple tests, for appli- 
cation in the field, to ascertain the class of rock under 
examination ; and more delicate tests, by which the field 
results may be checked and extended. In many cases 
the directions given below will go far towards accurate 
determination ; but it will be advisable to consult works 
devoted to the subject, in the examination of difficult 
specimens. 

To ascertain the kind of any rock exposed in a 
quarry or elsewhere, a fragment should be detached 
from a part that has been least subjected to the action 
of the weather. Having selected a suitable portion of 
the rock, let a woth nm piece be broken off by chisel or 
hammer. This should afterwards be rowdy j with as 
little chipping as may be, into a square, and not a 
rounded, lump ; the best edge is thus obtained for obser- 
vation of its texture. In the field, the first test may be 
made for hardness—a character determined with reason- 
able accuracy by the facility with which the specimen 
can be scratched, if at all, by a pocket-knife. The result 
will show to which of the three main divisions of the 
following table the rock may be referred—scratched with 
ease, with difficulty, or not atall. It may then be tested 
for effervescence by dilute hydrochloric acid—always 
carried for that purpose in geological surveying. The 
fact of its effervescing rapidly, slowly, or not at all, will 
narrow still more the limits of the list in which it is 
included. Further determination must then be made by 
the additional tests of texture, colour, &c., in the second 
column of the table, which in most cases will settle at 
least the class to which a mineral or a rock belongs. The 
texture is best observed at the chipped angle of the 
specimen, and with a pocket lens, if not otherwise appa- 
rent. It may be crystalline, glassy, compact, ns od 
granular, or laminated—all which characters are obvious 
if sufficiently pronounced to be visible. The peculiari- 
tics of fracture, lustre, and streak are valuable aids in 
precise examination, but are omitted from the table for 
the sake of greater simplicity, as without them results 
may be obtained sufficiently near for all practical pur- 
poses. The behaviour before the blow-pipe of many 
substances is giver, to distinguish some which cannot 
otherwise be separated. This instrument is of great 
assistance in discovering the exact character of rocks and 
ores ; a microscope also is invaluable for the same pur- 
pose. There are some which may be chemically analysed 
without much trouble: but the works specially devoted 
to blow-pipe and chemical analysis should be consulted 
for the methods of accurate determination of the ulti- 
mate constituents of a specimen. 


TABLES FOR APPROXIMATE DETERMINATION OF THE MORE 
Common MINERALS, ORES, AND Rocks. 
Additonal tests, 
Texture, usual colour, behaviour 


before the blow-pipe, dc. 


1, Those which 
scratched by a knife, 
and— 

(a) Effervesce rapidly, 
are— 
Calcite (carbonate of lime) 


are easily 


Crystalline, white or tinted, 
infusible, reduces to quick 
lime 

Fibrous . 


Satin spar (carbonate of lime) 4 P, 
Crystalline, various colours 


Marble (carbonate, with some 
silica, alumina, &c.) 
Limestone _ in 


C ” 39 
Galena (sulphide of lead) 


Compact - » 
Earthy, white or pale yellow 
Crystalline, dark grey colour, 
ecrepitates and fuses, yield- 
ing metallic globule 





(b) Efervesce slowly. 
Dolomite (carbonate of Time and 
magnesia’ 
esian limestone ,, H 
with some silica, alumina, Re. 
Chalybite (carbonate of iron) 
Clay ironstone (impure ,, ,,) 
(c) Do not ¢ 3 
Selenite (sulphate of lime) 
Gypsum ” ” 


Fluor spar (fluoride of calcium) 


Graphite (carbon) 
Coal (impure _,,) 
Horublende schist 
Glauconite (silicate of iron and 


potas! 
Chlorite (silicate of magnesia, 
umina, and iron) 


Chlorite schist (chlorite, quartz, 
Mice silicate of alumina, &c.) 

Mica schist (mica, quartz, &c.) 

Talc (bisilicate of magnesia) 


Barytes (sulphate of baryta) 


Blende (sulphide of zinc) 
Blue vitriol (sulphate of copper) 
Copper glance (sulphide of 
copper 
pyrites (sulphide of 
copper and iron) 
Copperas (sulphate of iron) 
Steatite, ‘‘ soapstone” 
Serpentine rock (silicate 
magnesia) 
Fuller's earth 
alumina) 


Rock salt 


(silicate 


Sandstone, micaceous 


2. Those which are with diffi- 
culty scratched by a knife, 
and— 
(a) Effervesce rapidly. 
Calamine (carbonate of zinc) 


(b) Effervesce slowly. 
Limestone, siliceous 
(c) Do not efferveace. 
Felspar, orthoclase (silicate of 
alumina and potash) 


Felspar, oligoclase (silicate of 
alumina and no hy 


Felspar, common 
Hornblende (silicate of lime, 
magnesia, &c.) 


Hornblende rock 


Augite (silicate of lime, mag- 
nesia, &c.) 

Hypersthene (silicate of mag- 

a ‘on — i‘ 
ypersthene rock, “‘greenstone” 
(oligoclase and hypersthene) 

Felsite (orthoclase and quartz) 

Dolerite (oligoclase and augite) 

a : 
iorite, ‘“* tone” (oligo- 
clase and oeblende) 

Porphyrite (oligoclase and horn- 
blende, &c. 

Gabbro, “‘greenstone” (oligo- 
clase and dillage) 

Trachyte 

Obsidian 

Phonolite, ‘‘ clinkstone” 

Apatite (phosphate of lime) 

** Coprolite ” in 

Specular iron (peroxide of iron) 


Hematite a = 
Limonite “‘ brown hematite” 
3. Those which cannot be 
scratched by a knife, 
and— 
Do not effervesce. 
Granite (quartz, felspar, and 
mica 
Gneiss (,, = in ra 
Syenite (felspar and orn- 
blende) 
Quartz (silica) 


Quartzite (fine grains of quartz 
in siliceous matrix) 

Quartz sandstone _,, << .aa 
a slow effervescence the 
matrix is calcareous) 

Flint (silica, not quite pure) 

Hornstone 

Chert 

Iron pyrites (bisulphide of iron) 


(2) Geological Mapping.—lt 


Crystalline, white or tinted, in- 
usible, reduces to quick lime 

Com or granular, greyish 
colour 

Crystalline, brownish colour, 
blackens and becomes mag- 
netic 

Concretionary, brown 


Crystalline, white, exfoliates, 
becomes opaque 

Compact or minutely crystalline, 
white or tinted "as B.: 

Crystalline, white or purple- 
tinted, fuses to a clear bead, 
which on cooling becomes 


opaque 
Crystalline foliated, black, in- 
o usible eae 
ompact, blac: 
Foliated, black 
Compact, | —— green, fuses to 
magnetic glass 
by foliated or granular, 
dark olive green, fuses on thin 
edges with difficulty 
Foliated, green 


Various colours, plates elastic, 
fuses on thin edges only 

White or green (folia hard and 

listening), dark grey 

White or green, plates not 
elastic, fuses on thin edges 
with difficult; 

i white or tinted, 
decrepitates and fuses with 
difficulty 

Crystalline, black or brown, 
infusible alone 

Crystalline, with soda yields 
copper bead 

Crystalline, lead grey, fuses 
yielding copper bead 

Com brass-yellow, 
yielding magnetic bead 

Compact, green, fuses with 
borax yielding a green glass 

Com . whitish, fuses with 
difficulty 

Compact, dark olive-green, fuses 
on thin edges 

Zarthy, greenish-brown, fuses 
to porous 8. 

Compact (cleaved), dark grey 

Crystalline, tinted, decrepitates 
and fuses 

Granular or laminated (laminz, 
glistening), various colours 


fuses 


Compact, greyish, infusible 
alone, fuses easily in borax 


Compact, various colours 


Crystalline, sometimes compact, 
white, or pink; fuses on thin 
edges only 

rs », White or tinted, 
fuses with difficulty to clear 
¥ glass 
Jompact ” ” 

Crystalline, green, brown, or 
be . fuses easily to magnetic 
globule 

Compact, green, brown, or black, 
fuses easily 

Crystalline, greenish-black,fuses 


— to grey glass 
Crystalline, brownish - green, 
uses easily to black enamel 
——* greenish-black, fuses 

easily 
Compact, grey, weathers white 
Crystalline, grandular, dark grey 
Compact, black 
i green, weathers brown 


i pink, brown 
Crystalline, greenish 


Compact (feels rough) grey 

Glassy, brown or grey 

Compact, grey, weathers white 

os infusible 

Concretionary, brown 

Crystalline, steel-grey, infusible 
alone 

Reniform, red 

Compact, brown 


Crystalline 


” 
” 


»» white or tinted, infusible 
alone 
Compact, granular 


”” ” 


i black or grey 
a various colours 
Crystalline, bronze-yellow, fuses 
to globule attracted by magnet 


is very essential in 


tracing and mapping geological boundaries to have as 
good a map as possible of the district to be thus surveyed, 


for, however accurately the lines may laid be dow: 


any 


errors on themap must affect the after calculations. All the 
mre features of the district should be distinctly 
indicated on the map, such as rivers and streams, and 
heights above the sea level given in figures here and 


there are of great advant 


Maps drawn to a scale of 


lin. to a mile answer well for general purposes 


accuracy be required 


; if great 
those on a 6in. scale should be 





used. Both kinds are issued M7 the Ordnance wg 4 of 
the whole country on the smaller scale, but on the large 
scale those of a part only have up to the present time 
been published. Contour lines, which run through all 
the is pare where a horizontal plane at any given height 
would intersect the surface of the ground, when engraved 
on the map, are of great assistance in geological survey- 
ing. To the eye accustomed to them these lines convey 
at a glance the physical geography, or the actual sha 

of a tract of country. Contours, of course, run ina V- 
like shape up the valleys, in straight lines on even flanks 
and ri and sweep in curves round the outlines of the 
hills ; their variations are numerous as those of the fea- 
tures themselves, but these kinds of form prevail in all. 

The three following propositions, if remembered, 
will afford considerable aid in geological surveying :— 
(a) The boundary lines of horizontal strata exactly 
coincide with the contours. (6) The boundary lines of 
strata dipping towards a hill are less winding than the 
contours. (c) The boundary lines of strata dipping from 
a hill are more winding than the contours. (a) It is 
evident that if we can once determine a — through 
which the boundary or other definite line of a horizontal 
stratum passes, a contour drawn from this point will 
—— represent also the geological line. (b) If the 
stratum dips into the “4 ground all points at the same 
level, exactly along the line of strike, must be also on such 
boundary or other definite line, when its passage through 
one of them has been ascertained. A line following the 
curves of the contour, but flattened in proportion to the 
dip, represents the line required. (c) When the stratum 
dips with the slope of the ground, the line must be dis- 
covered at several points, and these points must be united 
by exaggeration of the contour, with reversal of the windings 
if the dip exceedsin amount theslope of thesurfacefeature.* 
In practice the ground must, of course, be gone over, and 
the actual line followed, for dip may change anywhere, 
and it often does so in p where alteration is least 
expected. Faults also may occur ; these suddenly inter- 
rupt the continuity of a boundary and involve a fresh 
line of their own, representing the broken ends of the 
strata that have been rs on one side of it, or 
thrown down on the other. A geological map is one 
which, as we have seen, defines the area occupied by the 
surface of each formation, or by its denuded edge where 
it comes to the level of the ground. It follows that to 
construct such a map with accuracy every part of the 
surface within any area to be geologically surveyed must 
be examined. If by any means the surface of such an 
area were to be proved by a boring or trial holes, in every 
acre of ground, and the varying results shown by different 
colours, a eo map would be roughly presented. 
But it would be an approximation only, for there would 
still remain to be shown. the exact position of the lines of 
division between the holes or borings. Similar evidence 
to that afforded by trial holes may be obtained, in many 
other ways and with much less trouble, as to what is: the 
uppermost stratum at any given point, or any number of 
points; and for our present purpose it is in 
to this stratum only that the information is required. 
Almost every bank where the road is in cutting, and 
every ditch of even moderate depth, will yield 
evidence as to the kind of rock at the § particular 

t where examined. It is obtained by picking into 

e bank, by spudding at the side of the ditch, or by 
cutting at the face of every exposed section ; but care 
must be taken to get down to the actual stratum beneath 
the soil and rain wash. In the absence of ditch 
trenches, and banks, we must pick or bore with a spu 
through the surface-soil here and there on either side of 
the ap toma line of boundary we are ae look out 
for the heaps of different stuff thrown out from their 
holes by moles and rabbits, search in ploughed fields for 
lumps of the rock we are tracing, and, lastly, we must 
accustom our eye to judge from the soil itself what is 
the rock heaseth, from which it has been formed by a 

of disintegration. Another important point to 
noted is the existence of springs, as these indicate not 
only a change from pervious to oe strata, but 
also the actual lines of division. All the results of the 
examination of the ground must be entered on the ma 
by'some mark or symbol, in the exact situation of eac 
rvation, and from these the geological lines will be 
drawn. In surveying a district for the pur of 
mapping the outcrop of its strata, it is well to follow the 
lines of ditch and fence by which it is intersected, as 
these, although somewhat irregular, serve to guide one 
in coveri 1 the ground without going twice over any 
portion. Such lines are occasionally too far apart, but 
then they must be left, and the intervening spaces walked 
over, in search of sections and other evidence. By fol- 
lowing a line of fence, for, say, half a mile in any direc- 
tion, and returning by another the width of one field 
apart from the first, and by cigs 4 the process at the 
distance of another field, all details concerning a con- 
siderable area are collected at the same time. These 
may involve the, drawing of several geological lines as 
we cross and recross the boundaries of the strata that 
occur within the limits of the district thus traversed. 
But it is frequently found more convenient to commence 
and follow out one line only at a time; this is done by 
walking along a ditch or fence until we pass the line, 
then across the end of the field, and back by the next 
fence until the line is again cr ,and so on. By the 
term “ boundary line” is meant that which bounds a for- 
mation, which describes its lower margin, and in fact in- 
dicates its extreme occurrence in any direction. The 
upper edge of a formation, where it first appears at the 
surface of the ground, is called its “line of outcrop,” and 
this of course corresponds to the “ boundary line ” of the 
one above. ! 

The nature of some of the rocks occurring in the 
district to be surveyed having been roughly deter- 
mined, their relation will be worked out, and the area 
occupied by each defined by drawing its boundary line 





* See Field Geology, p. 14-15, Bailliére, 1876, 
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i following manner :—Let it be assumed, for sake of 
dreds 294 that the evidence obtained, whether by trial 
holes or by the preceding methods, will establish the 
existence of limestones over all the higher ground, of clay 
upon the flanks of the hills, and of ferruginous sandstonein 
igo along their foot, with clay — in the plain 
be ond, Starting from some point on the table land, and 
following a line of fence, the surveyor notices that the 
soil is light, and full of fragments of whitish limestone, 
varying in size from small grains to. lumps as large as a 
hen’s egg ; and in the ditch he occasionally sees the lime- 
stones in their undisturbed position. Just below the 
int where the ground begins to fall he observes, in a 
slipped portion of the bank, rock of a more sandy nature, 


full of concretions of ironstone, and near this point is a 
small spring, the water from which has scooped a hollow 
and a channel in the blue clay just below. It is evident 


that the pervious limestones overlie the impervious clay, by 
which the water that has percolated through them has been 
thrown out ; also that there is a bed of ironstone between, 
but possibly of slight thickness only. The line of divi- 
sion, of course, through this spring, the position of 
which ynust be xed on the map, by compass bearing or 
otherwise, and a short line drawn in pencil from it to 
either hand, in the same direction and of the same form 
as a contour line would have at that elevation. This line 
of boundary will again be met with in returning by the 
next fence, although it may not again be exposed by a 
slip or indicated by a spring ; but when thesurveyor arrives 
near the spot through which he expects it to run he seeks 
for it by picking, spudding, or some other of the methods 
already described. He may not see the junction of the 
beds, but he will presently be at a spot where lime- 
stones occur just above him and blue clay below, and 
here, of course, must be the boundary. At this spot is, 
rhaps, a small plantation—shown on the map. He will 
draw contour lines from it to either side, one of which 
lines will unite with that drawn from the first fence in 
this direction. It is for the present assumed that the 
beds are horizontal ; should it prove otherwise, the pencil 
lines, if curved, must be flattened or exaggerated, accord- 
ingly as the dip is into or away from the hill. But to 
return to the line of fence along which the mapping was 
supposed to be commenced. After passing the spring, 
the surveyor walks for some distance over a clay of bluis 
colour, as seen every few yards in the ditch that runs 
straight down the hill. The soil is hard, and in many 
places cracked ; it would sufficiently indicate the nature 
of the stratum beneath, even were this not visible as it is 
in the sides of the ditch. Towards the lower part of the 
slope the soil gets lighter, being covered by a sandy wash 
from the hill above, and presently a pond is met with, 
which shows, when its —— is picked intw, signs of a 
bed of sandy ironstone. This is noted on the map by a 
symbol in its exact position, and left for the present ; it 
may be of trifling local occurrence, or it may be part of 
an Important deposit. Beyond this is blue clay again, 
covered by a foot or two of sandy wash, but eee 
wherever a ditch, pond, or other excavation through the 
surface soil lays it open to inspection. Returning by the 
second fence in thedirection of the high ground, an exactly 
similar (but reversed) sequenceof strataisobserved. There 
is, however, a brickyard situated just at the foot of the 
slope, in which is seen a bed of calcareous and ferruginous 
rock, 2ft. thick, evidently continuous—judging by 
contour—with that noti in the pond, and a line is 
drawn to connect the two points, following the shape of 
the ground. Continuing his walk up the hill, the sur- 
veyor traverses the blue clay until he reaches the small 
eae above mentioned, beyond which he sees onl 
imestones in which are several quarries on the table land. 
In this way are boundary lines discovered and drawn, 
they follow the form of the ground, which, indeed, is 
mainly due to the varying hardness and changing dip of 
the rocks where they rise to the surface. For, precisely 
in inverse proportion to these conditions, have the agents 
of denudation worn them away ; or to put the point in 
another form, the prominent minor features of a district 
are in exact proportion to the power its rocks possess of 
resisting denudation. As dissimilar rocks must thus 
make a change of feature along their junction, a know- 
ledge of the fact is, as we have seen, turned to account, 
and is of great service, in drawing their lines of boundary. 
It frequently happens that lines have to be drawn throug 
large parks, woods, moors, and marshes, where, perhaps, 
no evidence whatever can be obtained. In these cases 
the difficulty may be considerably lessened, by first 
mapping for a good distance around such obscure areas. 
With the data and the ideas thereupon thus gained, the 
lines may then be run by feature alone, with every chance 
of a near approach to accuracy. 
_ The term “Dip” has frequently been used, and 
it is scarcely necessary to explain that it means the 
angle at_ which the bedding planes of strata are inclined 
to the horizon. A line passing from any point on 
the surface of a bed through another point which 
is the lowest possible at that distance from the first— 
in other words, the line of greatest steepness, represents 
the “direction of the dip.” It follows that another line 
at right angles to this must coincide with that portion of 
the rock which is horizontal, and which would be seen in 
such a position in the face of a quarry cut back in the 
dip’s direction. This second line is called the “ strike” 
of the rock, and were the surface of the ground a level 
plane the outcrop of a stratum would always coincide 
with the strike, and be, throughout its entire length, at 
right angles to the dip. But as the surface is uneven, the 
outcrop winds accordingly, crossing and recrossing the 
general line of strike, which must perforce remain the 
same until the dip assumes an altered direction. As the 
amount of dip varies so does the breadth of ground that 
a bed of given thickness will occupy at its outcrop. 
Therefore, when any two of the three following factors 
are known or can be ascertained, the third can be readily 
found by or calculation (1) Thickness ; (2) 
Dip ; (3) Breadth of horizontal outcrop.* For measuring 


* Field Geology, p. 30 








a dip, clinometers are generally used, but the kind of 
instrument is of small consequence so long as it will 
fairly indicate the amount of inclination. It is most fre- 
uently in mines, quarries, brickyards and similar places, 
that sections of the rock are seen, but it should be 
remembered that these exposures may not be in the true 
dip’s direction, and that the apparent dip only can thus 
taken. This must be observed in two or more faces, 
making a considerable angle with each other, and the 
result worked out by the rule given below, or by some 
other method. The true dip may be greater, but it 
cannot be less, than that seen in any face of a section open 
to observation. 

Rule.—W hen two observed dips incline from or towards 
the angle enclosed by their lines—as in Fig. 1—the true 
dip is at right angles to a line thus laid down:—Set off 
from the angle on each one of the two lines of apparent 
dip, a number of units corresponding to the number of 
degrees of dip observed along the other line, and connect 
the two points bya linea. This line coincides with 
the strike, and is consequently at right angles to the true 
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dip’s airection. When one observed dip inclines from 
and the other towards the angle, the problem can be 
worked out best from a triangle constructed -by prolong- 
ing one of the lines of apparent dip beyond where it 
touches the other. th apparent dips will then run 
either from or towards the angle thus formed, and the 
true dip can be found by the above rule. Should the 
amount of dip be considerable, and great accuracy be 
required, set off instead of “the number of degrees 
observed,” the tangent of the angle of apparent dip. 
For, except in the smaller angles, there is an error arisin 
from the difference between their circular measure an 
their tangent, but in most cases this is so slight that it 
may be disregarded, 

When the direction of a dip has been worked out, 
it becomes necessary to ascertain its amount, also 
from the apparent dip observed in the quarry or 
elsewhere. Irom any two observed dips the amount 
and direction of the true dip may be obtained by 
calculation, but for all practical purposes the results 
arrived at in the following manner are sufficiently accu- 
rate and much more expeditious :— 

Problem.—To ascertain the amount of the dip, of 
which the direction has been found from two apparent 
dips, as represented in Fig. 1 :—Construct a right-angled 
triangle on a e—Fig. 2—one of the observed lines repre- 
senting the apparent dip of 20 deg., as seen along that 
line. As in the distance «a e the bed rises a certain 
number of feet or inches, and as along the shorter line 
feof the true dip it must rise the same number of feet 
or inches ; set oft this amount of rise f g, at right angles 
to fe, the dip’s direction, and join ge. The enclosed 
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angle feg, isthe measure of the true dip, in this case 


eg. 

The dip and its direction may also be worked out, 
and the existence of two different dips, or even of faults, 
discovered in any locality, where no sections of the 
beds are exposed. This is done by first accurately sur- 
veying the outcrop of some definite line, and by then 
taking the relative heights of three of the most suitable 
spots upon it for that purpose. These spots should be 
so chosen that lines connecting them will make with each 
other the nearest possible approach to a right angle ; the 
distances apart must be measured or scaled from the 
map ; the heights can be taken by a level, or by an 
aneroid if extreme accuracy be not required. The points 
thus selected on the outcrop of a bed, on its under or 
—— surface if of any thickness, will afford the same 
information as if the stratum along the line connect- 
ing the points were exposed in two faces of a quarry. 
The lines represent the direction, and the heights will 
give the rise in the measured distances, that is, the 
amount, of the two apparent pas a which the amount 
and direction of the true dip can be found by the methods 
described. For a description of the instruments used in 
geological surveying and for tables of dip, depth, and 
thickness, the reader is referred to the treatise previously 
mentioned—“ Field Geology ”—which is intended more 
especially for geological students, and in which the sub- 
ject is treated at greater length than is considered neces- 
sary in papers designed for those to whom such 
instruments are necessarily familiar. 








Royat Unirep Service Instirvtion, WHITEHALL-YARD, 
5.W.—A lecture is to be given this afternoon, at three o’clock, 
by Mr. Ravenhill, C.E., on ‘‘ Improvements in Marine Engines 
and Marine Propulsion.” 


LiverPoo, Engivzerinc Socrery.—On bey veg: Soyery 
the 12th inst., the usual fortnightly meeting took ¥ at the 
Royal Institution, the silence Morgan E. Yeatman—in 
the chair. A paper was read by Mr. Thomas Duncanson ‘On 
Storing Water,” which dealt exhaustively with the construction 
of large storage reservoirs. The author commenced by stating 
the principles on which the yield and capacity of reservoirs are 
determined, showing the most economical proportions between 
the two factors, then went on to consider the actual construction 
of reservoir, the usual practice of hydraulic engineers being fully 
described. Special reference was made to the Yarrow reservoir 
of the Liverpool Corporation, and the paper concluded by point- 
ing out the necessity for some national scheme for utilising the 
mountain or rainy districts of England and Wales for the supply 
of towns. A discussion followed, and proceedings terminated 
with a hearty vote of thanks to Mr. Duncanson. 

InstiruTION OF MECHANICAL EncINEERS.—The following cir- 
cular has just been issued by the Institution of Mechanical 
Engineers :— “10, Victoria-chambers, Victoria-street, West- 
minster, 8.W., March, 1879.—Dear Sir,—I am instructed by the 
Research Committee of the Institution to bring to your notice 
the three subjects, as below, which they have selected for first 
investigation, and to inquire whether > have any information, ~ 
bearing on all or any of them, which you would be willing to 
communicate—e.g., records of unpublished experiments, references 
to authorities on the question, copies of books or papers in which 
it is treated, &c. The committee would be glad to receive such 
information in full detail, and at the earliest convenient date ; 
and it will be suitably acknowledged in their report.—Yours 
truly, Walter R. Browne, secretary. Subject A: The Harden- 
ing, Tempering, and Annealing of Steel.’ Subject B: ‘The 
Best Form of Rivetted Joints to Resist Strain in Iron or Steel, 
or in Combination.’ Subject C: ‘Friction at High Velocities, 
specially with reference to Friction of Bearings and Pivots, 

riction of Brakes, &c.’” 

Torrepvo Boats.—On Wednesday last the trial took place at 
Long Reach of the first-class torpedo boat recently constructed 
by Messrs. Yarrow and Co. for the Admiralty. ‘Three runs were 
made with the tide and three against it in the usual way, and 
with the iResing results :-— 

ime. 


m™. 8. 

oP med : 4 de te per hour } Mean of Ist pair 21°35 
3rd run, 2 33 = 23°53 a ) 

5 run, 2 = ‘ ” * “9 

6th run, 2 56 = 20°45 xs 5 » 8rd pair 22°23 
Mean of means calculated by the Admiralty method, 21°93 knots, 
or the highest on record, taking the weight carried into considera- 
tion. ‘The load carried during the trial was 6} tons, which repre- 
sents the weight of torpedoes, gear, coal, &c. The steam pressure 
throughout was 124 lb., and during the first four runs the engines 
were partially linked up, which accounts for the last pair of runs 
giving the best result. It was found that at speeds of between 
17 and 19 knots the vibration of the boat was considerable, but 
when running over 20 knots it entirely disappeared ; so much so, 
in fact, that it was quite possible to write legibly on the stern 
immediately over the screw. It is interesting to note that this 
craft is precisely the same in dimensions, scantling, and displace- 
ment, to those already built for the English Government, which 

on their trials have given speeds varying from 18 to 19 knots. 

GLASGOW INVENTORS AND THE NEW Patent Brtt.—An influen- 
tial meeting of inventors, patentees, and others interested, has 
been held in Glasgow, for the purpose of considering the provi- 
sions of the new Patent Bill, entitled, ‘‘A Bill to Consolidate, 
with Amendments, the Acts relating to Letters Patent for Inven- 
tions,” now before Parliament. ‘The result of the meeting has 
been the adoption of a petition to the House of Commons, in 
which the petitioners state that, while considering this bill of 
1879 a great improvement upon those of 1875, 1876, and 1877, 
they nevertheless believe that certain provisions contained in the 
bill would, if into law, have an obstructive effect, by pre- 
venting the disclosure and development of many important and 
useful inventions, particularly those originating amongst the 
poorer classes of inventors, and thus the improvement of our 
manufactures and industrial progress would be impeded. The 
petitioners consider that the provision for making public the com- 
lete specification and inviting opposition upon the documents 
fore the issue of the patent is a very objectionable and dangerous 
innovation, which would inevitably lead to obstruction and inter- 
ference by those interested in the particular manufacture to which 
the invention relates, and many inventors would prefer keeping 
their inventions secret to having them published in the manner 
provided, with such risks of losing them, and great uncertainty 
of getting a patent ; and, as patents granted for inventions pre- 
viously in public use are involved, and of no effect as against 
prior patents, they do not prejudice existing rights ; therefore, 
the power to oppose patents is unnecessary, except upon 
grounds of fraud ; and such opposition, if any, should he lodged 
not later than twenty-one days after notification in the official 
journal of the filing of a complete specification. That, as the 
operation of supply and demand has heretofore satisfactorily 
regulated the grauting of licences, the provision in the bill making 
licences compulsory, under a penalty of revocation of the patent, 
at so early a period as the 3rd year, seems an objectionable inno- 
vation, and unnecessarily interferes with the practical action of 
the patentee; and as the applicant’s motive for obtaining a 
patent is to have a property which, by improving some machine 
or process, may become profitable to himself and others, it natu- 
y follows that he will use every effort to put the invention 
into practice; and if he fails in this, he should not be liable to 
have his patent revoked, particularly at such an early period as 
the third year. Therefore the revocation of patents on grounds 
of not licensing or nut using should not take effect before the 
end of the fifth year. The petitioners consider that, as the bill 
provides generally for the maintenance of existing rights, it is 
not only an anomaly but an injustice to abolish the hitherto 
established gay of prolonging existing patents after the 
fourteenth year. This, however, —— to be an erroneous 
view of the bill, the 53rd clause of which reety reserves the 
power of prolongation. That as the preparation of models is in 
many cases very expensive, and as the stamp duties payable on 
patents are far more than sufficient to cover the expense of 
printing specifications and other papers, neither the applicant 
nor the patentee should be chargeable with any such expense ; 
the provisions contained in sections b and c of clause 44 of the 
bill are therefore very objectionable, and — rules or general 
orders to be issued from the Patent-office should be passed through 
Parliament before coming into operation, That a stamp duty 
of £50 payable at the third year is objectionable and oppressive, 
as it voids a large number of important and useful patents ; 
therefore no renewal payment should be levied earlier than the 
seventh year. That a stamp duty of £5 for amending or altering 
specifications before sealing, and a duty of £10 for es 
patents, are excessive. A merely nominal duty should be pay- 
able on amendment before sealing, and a duty of £5 is amply 
sufficient for supplementary patents. The petitioners therefore 
ask that the bill should be altered and amended accordingly, and 
rticularly in the direction of the Patents for Inventions No. 1 
Bil, as to the extension of existing patents and applications 
pending at the passing of the bill from the fourteenth to the 
twenty-first year, and the remission of deferring and reduction of 
the stamp duties contained in schedule 2._The — is signed 
by Sir Win. Thomson, chairman, and Mr. John Brown, secretary, 
of the parties moving in the matter. We may add that the 
Philosophical Society of Glasgow, the Trades’ Council of Glas- 
gow, and other bodies interested, entertain similar views to those 
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expressed above, and are now taking steps with the view of 
inoenine them upon the Legislature. 
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THE ENGINEER. 
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the end of the shaft next to the mill there is a large pillow 
block bearing ; the part of the shaft next to the bearing is left 
large and rough, and on it a fiy-wheel may be hung, if 
sequen, atany time. At the outer end of the shaft is fixed 
a claw coupling, which is connected by a loose claw coupling to 
the mill spindles at the pinion housings direct on to the rolls. 
The outer ends of the shaft i Blocks are carried on a 
“= frame bolted and keyed to the main bed-plates. 

The whole of the machine is mounted on a strong bed-plate, 
securely bolted down by heavy bolts to a concrete foundation, 
which has the necessary man and hand-holes built in brick- 
work at the bottom to get to the holding-down bolts ; other- 
wise the foundation is one solid mass of concrete, weighing 
about 500 tons, the weight of the engines and bed-plates 
being about 300 tons. 

The engine-driver's platform is so arranged as to enable the 
man handling the engines to look down and see both sides of 
the rolls when the piece enters and leaves the mill ; 
he has three hand levers, one for the starting cylinder, one 
for the throttle valve, and one to a small auxiliary slide 
valve for admitting high pressure steam into the low-pressure 
cylinder, so as to take the bite of the bloom sharply when it 
enters the rolls. The auxiliary slide valve is worked by the 
reversing link and is always in motion, there being a sliding 
plate or grid between it and the plate, which serves the 
— of a stop valve or regulator with port openings to the 

Ow-pressure cylinder. 

The engines are supplied with steam by three large boilers 
of the locomotive type, made by Messrs. Dubs and Co., 
G w Locomotive Works, from the designs of Mr. 
Williamson. They are made of Hallside steel and are fine 

ieces of work. The barrels are 6ft. 2hin. diameter, the fire- 

xes are square with circular roofs stayed with screwed 
stays ; there are 236 tubes 2}in. diameter in each. The total 
heating surface in each boiler is 2640 square feet, with a 
grate area to each of 30 square feet. They are fitted with 
two of Cockburn’s open-flow pendulum valves and stop valves, 
and are loaded to a working pressure of 1201b. per square 
inch. The boilers are properly clothed and self-contained, 
and are easily got at for cleaning out, and they have 
been proved to give a plentiful supply of steam to drive the 
engi es up to seventy revolutions per minute at 110 Ib. per 
inch. The make of rails for the first hour’s work of the mill 
after the engine was started was 20 tons 7 ewt. finished rails, 
75lb. per yard. The mill is a 26in. rail mill. 








EMPLOYERS’ LIABILITY FOR INJURIES TO 
SERVANTS. 


Tue following are, omitting formal parts, the various 
bills for the amendment of the law relating to the liability 
of employers for injuries to their servants, now before 
Parliament. , 

No. I—Lorp De La Warr. 

(1) Where, after the passing of this Act, personal injury is 
caused to a servant or wor! by reason of defective works, 
machinery, plant, or stock connected with the business of the 
employer ; or by reason of the negligence of any person in the 
service of the employer who has superintendence entrusted to 
him ; or by reason of the negligence of any person in the service 
of the employer to whose orders or directions the servant 
or workman was bound to conform; or by reason of 
the act or omission of any person in the service of the 
employer done or made in obedience to the rules or hye-laws 
of the employer or in obedience to instructions given by 
any persons delegated with the authority of the employer in that 
behalf; the servant or workman, his wife, children, or legal 
representatives, shall have the same right of compensation and 
remedies against the employer, as if he had not been a workman 
of, nor in the service of the employer, nor engaged in his work, 
provided always that the servant or workman injured did not 
materially contribute by his own negligence to the cause of his 


injury. 

(2) Every action by a workman for recovery of compensation 
under this Act, in which a sum not exceeding £200 is claimed, 
shall be brought in a county-court and not elsewhere. Upon the 
trial of any such action in a county-court, one or more assessors 
may be appointed for the purpose of ascertaining the amount of 
the compensation. For the purpose of regulating the conditions 
and mode of appointment and remuneration of such assessors, 
and all matters of p. ure ing to their duties, rules may 
be made, varied, and repealed from time to time in the same 
manner as rules for regulating the practice and procedure in other 
actions in county-courts. 

(3) ** County-court” shall, with respect to Scotland, mean the 
= court, and shall, with respect to Ireland, mean the civil 


court. 
(4) This Act may be cited as the Workman’s Compensation 
Act, 1879. 


No. 2.—Mr. Macponatp, Dr. Cameroy, Mr. MeELpon, Mr. 
ARP, AND Mr. Beat. 

(1) Where any action or proceeding is brought for recovery of 

or of compensation in res} o! injury or loss o' 

f pensation i pect of bodily injury or | f 

life, alleged to have been occasioned, after the passing of this 

Act, to any a it shall not be any ground of defence that the 

ose negligence the injury or loss of life is alleged to 


m by w 
oe been occasioned was _—- in a common employment 


with the person injured or ki or that the risk of injury or 
loss of life was knowingly or voluntarily incurred by the person 
injured or killed in the course of his employment. Provided 
that this Act shall not render any person liable to pay damage or 
compensation in respect of injury to or the loss of life of any 
—-. where it is made to ape that the person injured or 

illed materially contributed by his own negligence tothe causing 
of the injury or loss of life. ‘Common employment” means any 
such community of employment, service, or occupation as, but 
for this Act, would be matter of defence in any such action or 

ing as aforesaid. 

(2) No action shall be maintainable in a case in which such 
action would not have been maintainable but for this Act, unless 
notice that such action will be brought is given within six weeks, 
nor unless the action is commerced within six months from the 
occurrence of the accident causing the injury or loss of life. 

(3) Any action against an employer for damages or compensa- 
tion in respect of ‘bodily injuries or loss of life occasioned to a 
servant or workman employed by him in the course of the em- 
ployment of such servant or workman may be brought in a 
county court, and in Scotland in the sheriff's court, and in Ire- 
land in the civil bill court, whenever the amount claimed does 
not exceed two hundred pounds. 

(4) Where injuries not resulting in death are caused to a minor 
by reason of the negligence of any other person, and damages are 
recovered for such negligence, it shall be lawful for the court 
before whom the dam are recovered to direct that the amount 
of such damages shall aid to and held by such person as the 
court, with his consent, directs, in trust for the minor ; and such 
amount shall be applied for the education or adv t of the 
minor, or otherwise for his benefit, as the court or a judge of the 
High Court of Justice may from time to time direct. 

No. 3.—Mr. Brassry, Mr. Moritey, Mr. M. Bass, anD 
RB, SULLIVAN. ; 
(1) Where after the passing of this Act personal injury is 








caused to a workman by reason of defective works, machinery, 
t, or stock connected with the business of the employer, or 

y reason of the negligence of any person in the service of the 
employer who has superintendence entrusted to him, or by reason 
of the peptone of any person in the service of the employer to 
whose orders or directions the workman was bound to conform, 
or by reason of the act or omission of any person in the service 
of the employer déne or made in obedience to the rules or bye- 
laws of the employer, or in obedience to instructions given by 
an apc delegated with the authority of the employer on that 
behalf, the workman, his wife, children, or legal representatives, 
shall have the same right of compensation and remedies against 
the employer as if he had not n a workman of nor in the 
service of the employer, nor engaged in his work, provided 
always that the workman injured did not materially contribute 
by his own negligence to the cause of his injury. 

(2) Every action by a workman for recovery of compensation 
under this Act, in which a sum not exceeding two hundred pounds 
is claimed, shall be brought in a county-court, and not elsewhere. 
Upon the trial of any such action in a county-court one or more 
assessors may be appointed for the purpose of ascertaining the 
amount of compensation. For the purpose of regulating the 
conditions and mode of appointment and remuneration of such 
assessors, and all matters of procedure relating to their duties, 
rules may be made, varied, and repealed from time to time in the 
same manner as rules for regulating the practice and procedure 
in other actions in county-courts. ‘ 

3) “‘County-court”” shall, with respect to Scotland, mean the 
“* Sheriff's Court,” and shall, with respect to Ireland, mean the 
** Civil Bill Court.” 

(4) This Act may be cited as the Workman’s Compensation 
Act, 1879. 


No. 4.—TsHe Arrorney-GENERAL, THE SoLicrtoR-GENERAL, THE 
Lorp ADVOCATE, AND THE ATTORNEY-GENERAL FOR IRELAND. 


(1) In this Act the term “employer” includes corporate body 
or company. The term “servant in authority” means—In 
reference to a railway: Any person entrusted by the company 
with the management of the railway, or of the traffic, or of any 
particular part of the railway or traffic, or of any station on the 
railway, or of any works connected with the railway, and no 
other person. In reference to a mine: Any person entrusted, as 

mt or manager, or in any like office, with the management 
of the mine, or of any particular pit or colliery, whether above 
or underground, and no other person. In reference to any other 
manufacture or works; A servant who is appointed by his 
employer to manage any such manufacture or works, or any 
distinct branch or portion thereof, and no other person. 

(2) If any person in the service of any employer in any rail- 
way, mine,‘ manufacture or works is injured or killed by the 
negligence of a “servant in authority ” of such employer in the 
course of his employment as such “servant in authority,” and 
under circumstances in which, but for the fact of both persons 
being in the service of the same employer, the person injured, or 
if he was killed his personal representative, would have a right 
of action against the employer, such right of action shall subsist 
notwithstanding the fact of the common employment. 








THE ASSOCIATION OF FOREMEN ENGINEERS. 


On Saturday evening the twenty-sixth anniversary dinner of 
the London Association of Foremen Engineers and Draughtsmen 
took place at the Cannon-street Hotel, when some 300 gentlemen 
sat down to dinner. 

Mr. Richard Christopher Napier, C.E., presided, and was sup- 

rted by Lord Thurlow, Sir John Stokes, Mr. J. H. Puleston, 
MP: Mr. W. Grantham, M.P.; Mr. A. M. Sullivan, M.P.; 
Mr. J. A. D. Samuda, M.P.; Commander Cheyne, R.N.; Mr. 
Wm. Ransome, C.E.; Colonel Sir John Bennett; Mr. Jonen 


Newton, C.E., —- of the Association, the Rev. 
ae Mr. W. H. Bailey, and others. 

e Chairman proposed, ‘‘The Queen and Royal Family,” 
which was enthusiastically responded to. 

Colonel Sir John Stokes, Commandant of the Chatham Gar- 
rison, returned thanks for ‘‘The Navy,” and Captain Davis, 
2nd Royal Surrey Militia, for ‘‘ The ie Forces ;” whilst 
Chief-Engineer Cartmell showed that the efficiency of our steam 
ships of war, our ironclads, as well as their armaments, was 
almost entirely due to the foremen engineers and draughtsmen of 
this nar eg. © 

Mr. A. Macgillivray, the vice-chairman, gave ‘‘The Houses 
of Parliament,” with the names of Lord Thurlow, Mr. Grantham, 
d livan, M.P., and Mr. Puleston, M.P. 

Lord Thurlow responded for the House of Lords. 

Mr. Grantham, for the House of Commons, described that 
assembly as the life’s blood of English life. Mr. Sullivan, M.P., 
and Mr. eston, M.P., responded to the toast. The 
Chairman said, in having to propose the toast of the evening, 

e had to apologise for taking the position which it was in- 
tended should have been occupied by no less important a person- 
age than Lord Dufferin, with the cause of whose absence they 
were already fully pepe It was the skill of our engineers 
that enabled us to hold our place in the world of nations, and, 

erefore, in proposing a toast to ‘‘ The Success of the Foreman 
Engineers of London,” he would be in reality proposing success 
to our cape p Ang large. e begged to couple with that toast 
the name of . Joseph Newton, who had been its founder and 
its president for over a quarter of a century. 

. Joseph Newton, the president, in reponse to the toast, re- 
ferred to opinions he had privately apa with regard to 
foreign competition, and the necessity which existed for closing 
up the ranks of the great industrial army of this country, so as 
to repel the oppression and restore British supremacy in this re- 
spect. One of the great features of that association was that they 
had steadily advanced, and persistently attempted to realise the 
complete and cordial union of employer and employed. He had 
himself always maintained that the interest of all classes of engi- 
neers, masters, foremen, draughtsmen, and workmen were identi- 
cal, and ought to be indivisible. He said that the secretary's 
report showed that the association was morally and matenialty 
successful. After thanking the chairman and the company for 
the compliment paid to him, Mr. Newton concluded by asking 
the company to accept from him as a toast, ‘ Engineering Em- 
ployers in Town and Country.” 

Mr. Allan Ransome, of Ipswich, and Mr. W. H. Bailey, of 
Salford, responded. 

Mr. W. H. Bailey, in responding, said that he could not forget 
what Manchester engineers owed to London. Accuracy, pre- 
cision, and fine finish in our machinery had been inherited from 
Maxidslay and other old London engineers, for scarcely a well- 
known name in Luncashire could be named without our being 
convinced of the fact. Hicks of Bolton, Sir Joseph Whitworth, 
that grand old image-breaker Richard Roberts, and many 
others, had received their first apprenticement to sincerity 
and fidelity, which are the proper terms for accuracy, and 
which above all he claim to be the most remarkable 
features of Manchester-made machines at the present day. 
These recollections inspired him with confidence, for as Mr. John 
Bailey, his father, had been ay ee for years with the 
many inventions of old Richard Roberts, he claimed, with all the 
pride of ancestral dignity and blood, to be in London and rejoice 
where grew the family tree. He had never before addressed so 
influential an audience representing so many important interests 


-P., Mr. A. 


the attention of man for many long years. It was proper 
that we should, with all humility, with care, and with a pro- 
per scientific spirit, inquire into the causes of our want of pros- 
perity. It might do us some good to do it with a melancholy 
spirit ; but that, to him, was a matter of doubt. But we have 
been grovelling and debasing ourselves, We have lain down in 
the gutter, an uested to be kicked. We told the foreigner 
at our meetings, through the press, in the senate, and at the 
street corners, that we were being beaten—that the imperial 
pride of Englishmen to be considered the manufacturers and mer- 
chants of the world was decaying—that our glory had departed from 
us. This was advertising ourselves in a most improper manner, for 
we clearly told all foreigners to go to the United States, and to any 
other foreign country for goods, because they could be bought 
cheaper and better there than here. It was stupidity so profound 
that it became almost grotesque if it were not for the painful 
side of the subject — and that was that it was untrue, its 
only results being to aggravate the disorder. All sorts and manners 
of men not engaged in trade, ventured an opinion ; members of 
Parliament and prelates had given advice which should be 
accepted at its value, just as coals from a particular pit have a 
value ; but so much has been said about United States competi- 
tion, that a few words may be useful. In 1876 we exported from 
England of manufactured iron to the value of £19,000,000 sterling, 
The American exports for the same period came to £1,000,000, 
The — of machinery such as agricultural, mowing, sewing, 
and other machines of this country, came to £7,600,000, those 
from America came to £1,500,000. Some time ago all the sewing 
machines used in Europe, indeed in the whole world, were made 
in the United States; they sold at high prices, but during the 
past few years the trade in sewing machines of the United States 
manufacture had rapidly decreased in this country; it is well 
known that for a long time the machine that was sold retail in 
New York at £8 was sold retail in the shops of Liverpool at £6, 
both machines being made at one works in America. This 
lowering in price was the result of English competition. At last 
the competition became unbearable, and what did the chief 
sowing machine makers do? They acted like wise men, and 
buil€ factories in Glasgow, in Coventry, in Manchester, and 
came here to employ En, lishmen, for that was the only. way they 
knew of to meet the tide of English competition. owe esta- 
blished a works, so did Singer, and others have followed. I 
venture to make this essertion—that in the boot and shoe 
pean pres | districts of England, Bristol, Northampton, Staf- 
ford, and at Leicester, the i made by Englishmen, and 
sold at English prices, are the only machines that are being bought. 
The speaker then said he might be permitted to say a word 
about other goods being sent in small quantities. A great deal had 
been said about American padlocks. They were not as cheap as 
an English lock ; oy | were no better made; and it was simply 
American ingenuity displayed, in getting our papers here to adver- 
tise their wares without payment. ‘Trinkets and small articles 
that could be carried in the waistcoat pocket were being made 
by the effeminate nations, in competition with us. ut if 
the present stagnation continued, our Birmingham and Sheffield 
men would stop their “stereotyped editions,” and arrange tools 
that would soon prevent the slightest competition, even in those 
small things. Whenour workshops were so full, four yearsago, that 
engineers’ tools and machines could not be got for love or money, 
foreign nations began to compete, and Mr. Baile said he sent to 
Boston and Philadelphia even for lathes and chucks, and slide 
rests ; but at what cost? At fully 30 per cent. more than they 
can be purchased in this country. Pumps of American make 
were being sold some time ago at 20s. and 25s. each, but that has 
stopped, tor you can get them now at 15s. and 12s. 6d. each, and 
if any one will order a dozen, they shall have 25 per cent. dis- 
count, and 25 per cent. for cash in a month, and these are heavier 
and better made than the flimsy things from the other side of the 
water. About our textile manufactures, much has been said. 
Well, if we put together all the Americans send abroad, add up 
all things made from fibre, all things with weft or warp, every- 
thing having longitudinal and latitudinal meshes, everything 
with tissues, composed of either animal or vegetable growth, all 
those things, from a yard of calico to a door mat, add them all 
together, and a cotton mill can be found where I come from in 
Salford, that produces more in value than the United States 
export in the year. So much for competition in that direction. 
Then let us turn to our iron manufacturers, who cannot be 
accused of lethargy; but they can ace of having 
a disinclination to deal in half-ounces of iron, they can 
be accused of a wish to do their business in a whole- 
sale manner, and when they have been busy on fixed patterns 
they have felt disinclined to alter their rolls and their methods 
of manufacture for an order even for the whole iron in a Town- 
hall or for all the girders of an ex ge; and even when trade 
is bad, certain patterns, produced to special conditions, may be 
had cheaper from one place than another ; and very often in these 
little orders those who keep the worst set of books get the order - 
and execute, and pay for the material in the Bankruptcy Courts. 
We have heard of Belgian competition, we have heard of orders 
for girders being executed at one shilling a ton below ours, but 
what about the balance-sheets of those firms who have so acted ? 
On the Manchester Exchange printed calicoes have been offered 
at low prices and of a quality, design, and colour which, according 
to Ruskin's rules, would only please those men whose instincts 
were sanguinary, and whose tastes were either undeveloped or 
Sckeaeabt; eons were offered at low rates by American bankers, 
but further supplies could not be got at the same prices, for 
reasons which will be seen. There is not the monotony of uni- 
formity in a pawnshop which may be found in a Manchester soft 
goods warehouse. is country is the birthplace of leisure, 
man can think only when the body has rest, there never was rest 
until Englishmen created it 7 placing in bondage the great black 
slave, the steam engine; thus has the mind endowed the body, and 
thus if we are sincere shall we benefit still further the whole 
human race, 
“ For I doubt not through the ages one increas! uurpose runs, 
And the thoughts of sen axe Wikened by epee of the Sun's.” 


We are, at the present moment, so revolutionisin 
manufacture, that shortly steel will be cheaper here than iron in 
any other of the world. We have to disestablish. Now I 
must, said Mr. Bailey, pronounce for disestablishment. By that 
is meant the destruction of the chimney that wastes 90 per 
cent. of our coal, the chimney monument of profligacy and 
ignorance, the chimney that soils our architecture, the ugly 
pile that makes sallow and pale the faces of our women and 
children, and pollutes the fair face of nature, this must be got rid 
of, and heat and energy must be used on scientific principles. This 
can only be done by testing all things by first principles, the 
heat must be used direct and boiler makers be done away with. 
I would like to say something more, said Mr. Bailey. e then, 
in a vivid manner, described the electric light, and, amid roars of 
laughter, said it was a clumsy waste of energy, and only one step 
in advance of the poor troglodyte of the old stoneage, whogot alight 
by friction with a wooden drill and astone. In conclusion, the 
speaker said of the Foreman Engineers that he knew of ro 
force or process that would be such a definite mental measure as 
that of the gradual advancement of a foreman or manager. 
Neither accident of birth, nor the influence of friends or relations, 
nor the value of good looks would do any good in climbing the 
heights that lead to the chieftainship of an engineering workshop ; 
only the ‘‘ knowing ones” which have the origin of our ancient 
king’s title, only - Son whose genius and industry and honesty 
and sincerity were marked by strong lines of individuality, ever 





our iron 





He ventured to say a few words on the present ial 
depression. Several speakers had alluded to it ; and many minds 
in this country—that is to say, minds worth the title—are 
turned in that direction. There was a more profound imity 
of purpose in their thoughts than in anything that had engaged 





d the honourable distinction which many in that great 
audience possessed. 
Sir John Bennett then gave the “Literary and Scientific 


Press. 
After the usual vote of thanks, the proceedings terminated, 
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RAILWAY MATTERS. 


From the Japan Gazette of the 29th January last we learn that 
the railway between Kioto and Otsu was then nearly completed, 
and it was expected to be opened on or about the Ist February 
last. 


Tur Midland Railway Company are again to the fore in neces- 
sary improvements, and though the latest relates to the reduction 
of the charges for some of the beverages taken by those who do 
not wish for, or cannot take, alcoholic drinks, the reduction is so 
generally nec that, though not an engineering matter, it 
should be here noticed, 


Tue report for 1878 of the Midland Railway Company of 
Canada states that Messrs. Dickson and Gibson, of Port Union, 
are now ra wy! pushing the extension to Midland on to comple- 
tion, and that it is hoped that the first train will reach Midland 
in the middle of May. ‘Three new iron bridges have been com- 
pleted by the Hamilton Bridge Company. 


Tue Shropshire Union Railway and Canal C 
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NOTES AND MEMORANDA, 


M. F. Roserri has published the results of an extensive series 
of investigations on the temperature of the sun, from which he 
estimates the ee the sun at between 12,000 deg. and 
20,000 deg, —21,632 deg. Fah. and 36,032 deg, Fah. 
Pror. J. Lawrence Smirn has presented a memoir to the 
rench Academy upon the remarkable deposits of native iron in 
the basaltic beds of Greenland. After long study, he concludes 
that the iron is of terrestrial origin ; that it is often so closely 
joined to the basalt that feldspathic and other crystals penetrate 
the iron, and that the iron is probably a secondary product formed 
by the decomposing action of fom beds and other organic 
matters, which have been pierced by the immense basaltic dykes. 
A NEW form of metallic packing is described by Herr J. 
Strieder, of Elberfeld. He uses tubes of lead or some soft 
metallic alloy, filled with hen cotton. or other suitable vegetable 
material, These tubes can peemeenes of great length and cut 
to fit any given requirement. The ends may be either soldered 
together or forced into close contact. The evident convenience 





Company, who 
carry on much of the heavy traffic of that district, state in their 
report for the past half-year, that the general de ion of trade 
and the severe weather have seriously aff the company’s 
earnin The dividend to which, under the lease of the London 
and North-Western Railwa, Company, the prietors are 
nevertheless entitled, and will receive, is at the rate of £3 10s. 
per cent, per annum, 


A pair of fine saloon railway carriages for the use of the King 
and Queen of _s the Royal Sardinian Railway, have just 
been completed by the Metropolitan Railway Ca 
Wagon Company, ited. The vehicles are each 36ft. long and 
8ft. Gin. wide, the height from floor to ceiling being 7ft. Gin. 
They are constructed entirely of selected rue § and the metal 
furniture generally is silver plated. In the interior the central 
portion is the main saloon, which is framed in bird’s-eye maple, 
and decorated and furnished in good taste. At each end of the 
saloon is a passage, having on one side a retiring room and on the 
other a boudoir, all elegantly fitted. ‘The two ends of the vehicles 
are open-air balconies, carriage are fitted with Cleminson’s 
system of flexible wheel base, and are good examples of the finest 
modern railway carriage construction and finish. 


THE report of the North British Railway Company contains 
full information respecting the costs of working the lines of the 
company. From the mileage statement it ap that the com- 

y own 8334 miles of way, 8295 of which are constructed, 
eaving 4in course of construction, or to be constructed. The 
company also lease 66} miles, making a total of 900, of which 896 
are constructed. The eee work for other owners 21} miles 
and work over 1164 miles of the lines of other companies. The 
miles worked by the company’s engines last year were thus 10294, 
and over these the train mileage for the year was 4,707,663. Of 
this mileage 2,293,736 was by nger trains, and 2,413,927 by 
oods trains. The company also works the 32 miles of the Union 
anal; and the ferry steamers of the company made 47,825 
miles. The maintenance of way works and stations cost 6°58d. 
per train mile, the locomotive power 7°26d. iage and wagon 
repairs 3°39d. The report proposes a dividend of 3} per cent. on 
the North British ordinary stock and on the Edinburgh and 
Glasgow ordinary stock, } per cent. 


A REMARKABLE invitation is addressed to the ironmasters of 
Europe and America by the Government of New Zealand. The 
two islands which form that colony are, as is generally known, 
rich in iron and coal of excellent quality. The Government has 
within a few years constru over 1000 miles of railroad, all the 
materials for which, except the sleepers, have been carried out 
from England. Yet the Public Works Department of the Colony 
is even still, with so many lines laid down, only apparently at 
the outset of its labours, for the Minister of Public Works, the 
Hon. James MacAndrew, has determined to make a bold experi- 
ment to naturalise the iron industry inthe colony, and has called 
for tenders for 100,000 tons of steel rails, or any portion thereof, 
to be manufactured in the colony from New Zealand ores. A 
pamphlet containing full information on the subject, illustrated b: 


and | translucent ; brittle ; fusib 


and cheapness of this packing are especial recommendations, to 
wei durability may be added if the tubes are made of the right 
joy. 
Amongst the new minerals discovered last year was one named 
hyalotekite, an anmereoss silicate of lead and bary oer. | 
a greyish-white feldspar, and occurring with h han an 
schefferite at Laangban. It was descri| by Norderskiéld as 
in crystalline masses with two cleavages at nearly 90 deg.; its 
hardness is 5 to 5°5; sp. gr. 3°81; colour, white to grey ; semi- 
e by Bunsen burner, and in reduction 
flame turns black from saleedl lead. It is insoluble in hydro- 
chloric and sulphuric acids, and decomposed by fusion with soda. 


Herr F. Fiscuer has published the results of some compari- 
sons of his lorimeter with Steinle and 5 gm graphite- 
pyrometer, Siemens’ electric pyrometer, and Giessler’s normal 
quicksilver thermometer. The instruments all agreed satisfac- 
torily for temperatures below 450 .—842 deg. Fah. Above 
that point Siemens and Fischer , but the graphite indica- 
tions were higher. When Siemens marked 623 ——— deg. 
Fah.—the graphite gave 755 deg.—1391 deg. Fah. ‘The graphite, 
however, was, it is stated, more sensitive than the electric pyro- 
meter. 
As interesting to geological readers, it may be useful to 
record the discovery, by Prof. L. E. Hicks, of a boulder of hard, 
itty sandstone, 10in. in diameter, in a seam of coal at New 
Btraitsville, Ohio. Two other similar geological puzzles are on 
record. Prof, E. B. Andrews notices a quartzite boulder, which 
had been turned up from the Nelsonville seam at Zaleski, Vinton 
county. He attributes its transportation from the margin of the 
sort of sea in which the coal was formed to the position it occu- 
ied at the time it was excavated to floating ice. Prof. J. S. 
Newbery 8 ing of the talcose slate boulder found in a coal 
seam in Wyoming county, Pa., thinks it was brought there by 
bene entangled in the roots of trees, and thus floated and 
rop 


An American inventor, Mr. Alberger, of Philadelphia, has 
recently patented an electrical conductor of novel character. It 
consists of a conducting wire—preferably of decarbonised steel — 
surrounded by a vitreous substance and incased in a metallic tube. 
The method of making the conductor is also novel. Theinventor 
produces a glass bulb at the end of a glass blower’s tube, and 
passes a wire from a neighbouring reel through the tube until its 
end reaches the outer end of the bulb, when the end of the bulb 
and the wire together are seized and drawn outward, while the 
tube remains stationary. The wire having the vitreous casing is 
now introduced into a wrought iron tube, and the whole is heated 
to a welding heat and reduced in size by rolling. Sections of the 
conductor are united at the ends by an ordinary screw coupling, 
the ends being first rounded off by an emery wheel to render a 
contact of the conducting wires certain. The conductor made in 
this way is protected from oxidation, and is completely insulated. 

PERFORATED limestone and pieces of other hard rocks riddled 
with the fine bore holes of a small marine boring animal, are 
on the coast of Dorset and elsewhere. The perfora- 





maps and plans, has been —_ by order of the Gover t, 
and may be had from the Agent-General of the Colony, Sir Julius 
Vogel, K.C.M.G., at 7, tininster-chambers, by ironmasters 
and others desirous’of obtaining authentic information on the 
subject. 


THE rating of —- formed the subject of a r by Mr. 
Hedley, and important discussions extendin; Chl. ya recent 
meetings of the Institution of Surveyors. The scheme proposed 
by the author of the paper was the division of the total rateable 
value of the railways, after deducting stations, by the number of 
single lines of rails comprised within the system, including the 
sidings, and thus securing that in ishes where eight lines were 
required they should be rated at eight times the value per mile 
run of the railways where only a single line was required. He 
further pointed out that a central officer might be appointed, to 
whom appeals might be made, with the object that the rating in 
each parish might be compared with the whole, and that the 
whole might be neither more nor less the company was 
justly entitled to pay. In the discussion, Mr. E. Ryde objected 
to Mr. Hedley’s plan, on the ground that the present law was 

rfectly satisfactory if properly administered, and that one 
| seat ter and two surveyors would make a better tribunal of 
sppeal than quarter sessions. Mr. Meadow White, Q.C., and 

r. Littler, Q.C., suggested that a Court of Appeal might be 
established, or the Railway Commission might be formed into a 
branch of the High Court, and should have powers to deal with 
law and fact. r. Philbrick, Q.C., thought that if Mr. Hedley’s 
principle was adopted, the railways would in the end pay much 
greater rates thun they do at present; but if wnat was 
added in one parish for ‘‘contributive value,” it ought to be 
= from another, or otherwise the company would be rated 

ice over. 


ReEcENTLY a new line of inclined railway has been opened 
between Lyons and the populous quarter of Fourvitre and Saint 
Just; the latter station is exactly as far again as the former. 
Now, this line differs from the Croix-Rousse inclined line at Lyons, 
in that the incline is not the same throughout ; the line is under- 
ground, and a difference of slope was n to get daylight 
at Fourvitre station. From Lyons to Foureiiee it is greater— 
0°183m. in 415m.—than from Fourvitre to Saint Just, the highest 
point—0°0610m. in 415m. It will be seen, then, that with a similar 
arrangement to that on the former line, the weight of a descend- 
ing train—say—on_ the lesser incline would not balance that 
of an ascending train of equal weight on tne greater incline. The 
ingenious way of compensating the difference of slope has been 
found by M. Grivet, the company’s engineer. Sup; atrain A, 
of two carriages at St. Just, the upper end of the ne, to be con- 
nected by a secondary cable with a truck a at Fourvitre, at one 
end of the ter incline; the weight of this ‘compensating 
truck,” as it is called, being rightly calculated, the effort of trac- 
tion | ae eae on the principal cable by these three descendin, 
vehicles exactly equilibrates the traction produced by the rise o 
two carriages composing the train B on the greater incline. 
When the train A reaches Fourvitre its truck, a, reaches Lyons. 
A now enters on the greater incline; its truck is therefore useless; 
the small cable is accordingly detached automatically, and it 
remains stretched in the middle of the line by means of a counter- 
ae ina pit. The other train B, having up to the less 

ncline, the equilibrium is again broken, but B now seizes a cable 
connected with its compensating truck b, and the three rising 
vehicles now balance the two carri descending on the greater 
incline. The train B having ed St. Just, its truck 6 is at 





very 
tion of marble by a marine boring animal—the sponge known as 
Cliona sulphurea—has been recently observed and noticed by 
Prof. Verrill. It seems that a vessel laden with Italian marble 
was wrecked in 1871 off Long Island, and the exposed portions of 
the slabs which occasionally come to light, are found to be 
thoroughly penetrated to the depth of an inch or two by the 
pre irregular —— of this sponge, and reduced to a com- 
plete honeycomb, ily crumbled between the fingers. Beyond 
these borings the stone is still perfectly sound and unaltered. 
Prof. Verrill notices this as the first instance recorded where the 
sponge has attacked limestone, since calcareous rocks do not occur 
ong the portions of our coast inhabited by it; and he suggests 
that its demonstrated ability to destroy such rocks so rapidly 
might have an important practical bearing on the use of limestone 
structures for submarine works, 


WE have received a copy of Major Majendie’s report on a 
series of experiments he has recently made in order to ascertain 
whether dynamite in the frozen condition is more or less suscep- 
tible to explosion by percussion and by the action of fire than 
dynamite in an unfrozen plastic condition. This question is one 
which had not, so far as he is aware, been carefully investigated 
or determined, at any rate in this country. He has come to the 
conclusions that frozen dynamite is considerably less sensitive to 
explosion by a blow than unfrozen dynamite ; that cartridges of 
dynamite having small quantities of exuded one within 
them are decidedly more sensitive to explosion by a blow than 
cartridges in which there is no such exudation; that frozen 
dynamite is much more aye rg to explosion by simple ignition 
than unfrozen dynamite ; frozen dynamite is much less 
sensitive to explosion by the impact of a bullet than unfrozen 
ro that the danger attending the mere breaking in two 
of a frozen dynamite cartridge does not seem to be of the formid- 
able character indi y the Aus tions ; an: at 

ble ch indicated by the Austrian i d th 
frozen nitro-glycerine is not susceptible of detonation by deto- 
nators of the same s' as those with which the detonation 
unfrozen nitro-glycerine may be readily and certainly effected 

SMALL hand-spring stamping presses are now so commonly 
used that it may be useful to give the following compositions of 
inks which have been tried and found useful. They answer 
best when applied evenly, by means of a small » to a little 
cushion on which the stamps are to be inked. Black :(1) Finest 


lamp black, one ea Prussian blue, two ; rub witha 
little glycerine, add pulvis acacie one and enough glycerine 
to make a thin . (2) Another form for black ink 


is the following :—Finest lamp black, ten 3 pulvis acacie, 
four parts; glycerine, four parts; water, three parts. Dissolve 
the gum in the water, add the glycerine, then rub the lamp black 
with the mixture in a mortar. Blue: Rub to a smoo te 
Prussian blue six parts, with oxalic acid one part, and a fittle 
water. Leave in a warm place for twenty-four hours, then 
add more water and gum arabic one part, and water to make a 
thin paste. Aniline inks may be made by using the proportions 
of glycerine «nd gum arabic used for black ink (1) adding the 
Shack {Sh easel Aaemea nC aiaets tor lamp bleak, vis. 

substituting appropriate pigments for p » Viz., 
for eo ty chrome te cas red, tol bead or red ochre; green, 
green ultramarine or chrome green ; blue, indigo, Prussian blue, 
or blue ultramarine ; brown, umber. Of course, every different 
stamp will require ink specially adapted to it. ‘The above 
formule answer well under the conditions given, but we, the 
Chemist and Druggist, cannot answer for their behaviour under 
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Fourvitre. The descent then takes place as before, 





MISCELLANEA. 

Tue Lords of the Admiralty have sent a reply to the emg 
recently forwarded to them by some of the officers and men in 
Chatham Dockyard asking for an increase of pay, and, with but 
one or two exceptions, the applications have been refused. 

WE understand that entries of all classes of exhibits, other than 
live stock and farm produce, for the International Agricultural 
Exhibition, close finally on April 1st. —— for space 
should be addressed to the secretary of the Royal Agricultural 
Society, 12, Hanover-square, W., and not to the Mansion-house. 

AN important sale of machine tools and engineering works 
will, we understand, take place, urder the direction of Messrs. 
Wheatley Kirk, Price, and Goulty, of Manchester, at an early 
date, owing to the retirement of the proprietors—the extensive 
works, freehold land, engines, boilers, and shafting, known as 
Calderdale Ironworks, situated at Sowerb Bridge, carried on for 
about half a century by Messrs. Francis Berry and Sons. 

Art Oswestry, on Thursday, the 13th inst., Mr. Thomas Savin, 
quarry | eg was summoned before the county magistrates 
by the District Highway Board for the recovery of £500 damages 
done to a certain highway in the district of the board, between 
Porthywaen and Penybont, a distance of four miles, by the use 
of his traction engines. The bench unanimously made an order 
against the defendant for the payment of the high sum of £500. 
THe Weymouth Local Board have received and considered a 
report from Professor Corfield, relative to the poilution of the 
Backwater. The report strongly advocated carrying the sewage 
from the Backwater into the sea. This opinion was endorsed by 
Dr. Ti the medical officer of health, and several other 
medical authorities. The at its last meeting relegated the 
question to a committee of the whole Urban Sanitary Authority 
to consider and determine some means of carrying Professor Cor- 
field’s suggestions into effect. 

Tue Sheffield Gas me oar! does not a at all alarmed by 
the introduction of the electric light. The subject received the 
consideration of the directors and the company’s manager, and of 
a committee of directors specially appoin to investigate the 
matter in all its bearings. ‘he conclusion come to is that although 
the electric light may, for certain special purposes and in certain 
places, be substituted for gas, it will never for general use super- 
sede it. The directors, in order to show the efficiency of gas for 
— ighting, are about to erect Sugg’s new burners in certain 
eading localities, and the company express confidence that they 
will thereby establish the fact that streets can be lighted by gas 
as efficiently as by the electric light, and at much less cost. 

During the year 1878 the total number of vessels that passed 
through the Suez Canal was 1593, with a total of 2,269,178 tons 
burden. Of this number 783 entered from the Mediterranean 
and 810 from the Red Sea. The total number of persons who 
through the canal, including soldiers and pilgrims, was 
5,363. The dues levied on ig may and passengers amounted to 
30,992,682f., being 1,651,867f. less than in the previous year. 
The number of vessels that passed through the canal was 70 less, 
and the tonnage 85,489 tons less than in 1877. Of the 1593 which 

in 1878 there were 1267 English, 89 French, 72 Dutch, 44 
talian, 38 Austrian, 23 German, 21 Spanish, 9 ptian, 7 
Japanese, 6 Danish, 5 Norwegian, 4 Portuguese, 2 Belgian, and 
3 Turkish, while 1 each sailed under the flags of America, Siam, 
and Zanzibar 
M. Pxocg has published an interesting note upon the recent 
harbour improvements at Dunkerque and Gravelines. There 
are ten sluices for controlling the fresh and salt waters of the 
districts, for various purposes of maritime and domestic economy, 
as well as for the wants of the military service, and for defensive 
operations in time of war. e sluices are built in a soil which 
is wholly made up of a pure sand, of flour-like fineness, reaching 
to a depth of fifteen or twenty metres—16°4 to 21°9 yards—below 
the lowest tidal levels. ‘The works were all executed by the 
help of cofferdams, in preference to dredging, and the prepara- 
tions were so thorough that it was always easy to work in dry 
sand even at the lowest foundation levels. The total cost was 
less than half what it would have been by the old method of 
dredging, and the saving of time was in about the same ratio. 

On Saturday last an official visit of inspection was made to the 
new works now in progress at Newhaven port, on the Sussex 
coast, by the Newhaven Harbour Directors and others interested 
in that undertaking. The inspection comprised the dredging 
operations now going on in the channel of the harbour, and 

the construction of the sea wall under the cliff at the mouth of 
the harbour. The works generally, which are being carried out 
under the superintendence of Mr. F. D. Banister, engineer to the 
company, were considered to be in a forward and satisfactory 
condition, icularly so having regard to the exceptionally 
unsettled weather which has prevailed during the present winter, 
The Speaker and Mr. Godlee, who have for some years past 
officiated as two of the commissioners of the River Ouse Naviga- 
tion and Newhaven Harbour Trust, were among the visitors, 
and appeared to take great interest in the new works of the 
harbour. 

On the 10th inst. Messrs. John Elder and Co. launched from 
their shipbuilding yard at Fairfield, Glasgow, the Arizona, for 
the Guion Line, which is with, perhaps, one exception the largest 
vessel ever built on the Clyde. Her dimensions are as follow :— 
Length, 465ft., breadth, 46ft.; depth, 37ft.; and tonnage 5500 tons. 
The engines are compound inverted cylinder direct-acting screw 
engines of 1200-horse power nominal, to indicate 6000-horse power 
made up of one cylinder of 62in. and two of 90in., with stroke 0 
pistons 5ft. Gin. Some idea of the immense dimensions of the 
vessel may be gathered from the following details :—The dead 
weight of cargo, exclusive of 1200 tons of coal in the bunkers, is 

tons, the — space is 167,000 cubic feet, and the load 
draught is 26ft. The Arizona is built to accommddate 140 first- 
class, 64 second-class passengers, and 100 third-class passengers or 
emigrants. The accommodation for the latter is on the main 
deck. The vessel is fitted with everything that comfort and 
efficiency can suggest, and is quite in keeping with Messrs. 
Elder and Co.’s world-wide reputation. There are six double- 
ended and one single-ended boilers, the number of furnaces is 39, 
each 6ft. in length, and the working pressure is 90]b. As the 
vessel left the ways, the ceremony of christening was efully 

rformed by y Alexander, wife of Lieut.-General Sir J ames 
t. Alexander, K.C.B. 

Tue American Board of Supervising Inspectors of Steamboats 
has issued a circular, calling attention to some recent changes in 
the regulations concerning, among other things, the testing 
of samples of boiler plate. The new rules require the taking of 
only one test specimen from each sheet, instead of two as for- 
merly, the area of the test piece to be one-quarter of a square 
inch for all iron under five-sixteenths of an inch in thickness, and 
on all iron over five-sixteenths of an inch in thickness the area is 
to be the square of the thickness. Samples may be tested upon 
the Riehle, Fairbanks, or any other reliable testing machine, 
instead of upon the first-named only, as was the case in the old 
rule. To ascertain the ductility of the iron it is required that the 
fractured area of iron, of under 45,000 lb. tensile strength, shall 
show a contraction of area of 12 per cent. ; 45,000 lb. and under 
50,000 Ib., should show 15 percent.; 50,0001b. tensile strength and 
over should show 25 per cent. The shape of test specimen given 
in the old rules is retained in the new, viz., 8in. in len and 2in. 
in width, with semicircular grooves cut out in the middle. Not- 
withstanding that this form of test piece has, according to the 
American Manufacturer, repeatedly m shown by all recent 
authorities on the testing of metals to give an erroneous result in 
the test, making the iron have an apparent strength from 5 to 30 

r cent. greater than the real strength. Why the Treasury 

partment st‘ll allow’ this incorrect shape of specimen is incon- 





other circumstances, 


ceivable. 
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GN AGENTS FOR THE SALE OF THE 
aac ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TweeTmever, ler. 

NEW YORK.—Tue Witmer and Rogers News Company, 
81 Beekman-street. 








TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of oy to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, fe stamp, in order that 
answers received by us may be forwai to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 

* . 

must therefore request correspondents to keep copies. 

*,.* All letters intended for insertion in Tue Enaryegr, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

y. H. H.—(1) Messrs. Le Grand and Sutcliffe, Bunhill-row, B.C. (2) Yes. 
N-We pen Pag tr ty atyeaphgeeve a a information you Ss by 

applying to tue Bditor of The Miller, Mark-lanz, B.C. 

RoBeRTSON AND HenDERSON’s CONDENSER.—Letters for Messrs. Robertson 
aul Henderson lie in our publishing department awaiting receipt of their 
application. 

. F. (Nottingham) —We regret that we cannet aid you. The wformation 
. po uire is extremely waccessible, You wight apply to the Principal, 
Royal Naval College, Greenwich, 

A. J.—The address given is as full as our particulars admit. You see from 
the paragraph the com ion of the material, and that it was awarded a 
prize asa material for insulating purposes, Whether or not it could be 
employed for the many purposes to which caoutchouc is applied we cannot, 
without experiment, say. 

G. V.—It is quite possible to drive in the way you propose well made gear. 
A pitch of about lyin., the largest wheel being 2ft. Gin. in diameter, 2}in. on 
the face, ought to answer very well, But much care will be required in 
erecting the shafting to centre the wheels properly, otherwise cogs may be 
broken, or much noise may result. 








IRON PIT-HEAD GEARS. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your readers give me the names of some ny &: 


who 
have had experience in making and erecting the above? w. 





WOOD FERULES. 
(To the Editor of The Engineer.) 
Sir,—Will any of your correspondents kindly furnish me with name 


and of the manufacturers of wood ferules used with surface con- 
densing tubes ? X. Y. Z. 





PRIOR’S PATENT PACKING RING. 
(To the Bditor of The Bagineer.) 

Sim,—Can any of your readers give me an idea of the construction of 
Prior's patent , pains as now used for marine engines? I am 
getting a pair —. built here, and would like to know the benefits 
derived by using ring for pistons, also if it could be used for air 
pump buckets ? H. 

Newport, March 15th. 





CARBON MOULDS. 
(To the Editor of The Engineer.) 

Sin,—These articles are largely used on the Continent for blowing 
in. Can any correspondent tell me how they are made? If not, aps 
they can suggest a means, other than p , for ting ther 

dered btai d from the gas retorts so as to produce moulds. 
It seems probable that they are made like brassfounders’ crucibles, but I 
do not know how they are made. Carson MouLps, 

St. Helens, March 18th. 











PLUMBAGO FACING. 
(To the Bditor of The Engineer.) 


One of your readers inform me if the plumbago now in such | j 


use for moulds is mixed with any ingredient to cause it to 

adhere to the sand or loam, and if its value is in Lag: notre ted per- 

centage of carbon it contains ; also, is East Indian or that obtained from 

Bohemia best suited for this purpose, and is it essential that the quality 

used for lubricating be washed or mixed with oil? Loam, 
London, E.C., March 18th, 





SUBSCRIPTIONS. 
Tax Enoiveer can be had, by order, from any newsagent in 
at the various railway stations ; or it 
from the office, on the f advance) :-— 
g 'y (inel double number)... .. .. £0 14s. 6d, 
Yearly (including two double numbers)... .. .. £1 98. Od, 
if credit occur, an extra two shillings and sixpence annum will 
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Cloth Cases for binding Tux Enotneer Volume, price 2s. 6d. each. 
one ga tg og ye ee er 
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complete set of Tak ENGINEER cun be made up, comprising 46 volumes. 
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received at he rates. Subscribers paying advance at the 
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MEETINGS NEXT WEEE. 

Tue InstiTvTion or Crvi ENGINEERS.—Tuesday, March 25 it 8 p.m.: 

“The Electric Light a to Lighthouse Illumination,” ie. Jemaa 
N. Douglass, M. Inst. 


Soctery or TeLeEGRAPH ENGINEERS.—Wednesday, March 26th, at 7 p.m., 
Telegraph ies SdaesSiowrighr Ws ool sh, scslay forte 

r. James Sive' A. 5 ‘or 
Capt all South abion en Re ae 


he 








DEATH. 


Drayton Villas, South Kensington. Wiit1ay 


On the 15th inst., at 1 
C.E., late of Buckingham-street, Strand, aged 62, 


Wuitaker Copiins, 
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THE LIABILITY OF EMPLOYERS. 





Ir is scarcely to be expected that the present session of | posed 


Parliament close without some amendment of the 
law relating to masters and servants having been made, 
No less than four bills have been brought before the two 
Houses this Pm One of them was introduced to the 
House of Lo nese Pig the session by Lord De La Warr, 
and was not p in consequence of a request from the 
Government in anticipation of their own measure. In 
the House of Commons, bills have been promoted by 
Mr. Brassey and Mr. Macdonald, and on Monday last 
the Government bill was brought in by the Attorney- 
General and read the first time. The subject is, no doubt, 
one of considerable importance, and it has attracted very 
general attention. The law as it at present stands is not 
of recent or rapid growth. It has not changed in prin- 
ciple of late years, but, nevertheless, there has been a 
growing feeling that it is oppressive and unfair, and so 
ought to be amended. The difficulty is, how is this 
amendment to be made? and it is not too much to say 
that the short bill which thé Government have in hand, 
if it is to be really satisfactory, will exact from its 
sponsors an amount of thought and anxiety quite out of 
proportion to its dimensions, __ 

As the law stands now, a duty is cast upon an employer 
to be careful that a servant is not induced to work under 
any false impression as to the security or propriety of 
— or machinery. A further duty is also thrown upon 

im to exercise caution by the employment of competent 
servants. He ought not, moreover, to expose them to 
unreasonable risk. If, then, the employer be guilty of 
negligence in any of the above cases, he may be fiable to 
his injured servant. This liability, as we have already 
stated, proceeds from the duty, and not from any a 
contract between the employer and his servant. the 
master, on the other hand, do all that is required from 
him, he is not liable in damages to his servant for an 
injury sustained by the latter whilst engaged in his 
master’s business, and it is immaterial for this purpose 
that the injury may have been caused by another servant 
of the same employer. This last rule is, however, subject 
to a proviso—that the servants must have been e 
in a common object. It is not always easy to determine 
whether or not a common employment exists, but when 
it can be shown that the servants are engaged in 
different departments of duty, it ap to be well 
settled that the master’s liability a es. ‘To use the 
words of Baron Alderson, in a well-known case, “The 
principle is that a servant, when he engages to serve a 
master, undertakes, as between himself and his master, 


to run all the ordinary risks of service, and this includes | boa: 


the risk of negligence upon the part of a fellow-servant 
when he is acting in the discharge of duty as servant 
of him who is the common master of both.” As might 
have been expected, efforts have been made from time to 
time to procure a restricted meaning of the word servant, 
and to exclude from such class persons holding respon- 
sible offices as managers, superintendents, and so fort. 
but such attempts have invariably been unsuccessful, an 
it is perfectly clear that if a workman incurs injury 
through the neglect of, say, the manager of a large iron- 
works or of a mine, he cannot recover against the master 
or common employer. It is here, no doubt, that the law 
has pinched hardest. Workmen in works entirely 
under the control of a manager, and whose real employer 
—perhaps a nobleman—never comes near the place, and 
whom they have Lape never seen, not unnaturally 
oe when they find that by reason of the common 
employment of themselves and the manager, they are 
without means of obtaining compensation from the 
employer for injuries they may have incurred through 
the manager's neglect. 

This being generally the state of the law at present, 
this question me a ey Ae a change is needed, 
upon what principle should it be based? At present the 
liability of the master is confined to his own negligent acts 
and defaults, breaches of the duty cast upon him by the 
law. Mr. ye who been very active for some 
time in his endeavours to procure a change, pro- 
soot hee his Bill, which we print in another Tn 
to go to the opposite extreme. He would make the 
master liable for injuries caused to one servant by 
another servant in common employment. Mr. Brassey 
and the Government adopt an _ intermediate posi- 
tion, and would only extend the liability to the acts 
and defaults of what we may shortly call superior 
servants. Mr. Macdonald’s os nee cannot be admitted. 
It exactly meets the case put by Lord Abinger in deciding 
the leading tase on the subject. “It would be an en- 
couragement to the servant to omit that diligence and 
caution which he is in duty bound to exercise on the 
behalf of his master, to protect him against the miscon- 
duct or negligence of others who serve him, and which 
diligence and caution, while they protect the master, are 
a much better security against any injury the servant 
may sustain by the negligence of others engaged under 
the same master, than any recourse against the master for 
es could possibly afford.” Moreover, the effect of 
Mr. Macdonald’s bill if it became law would be to esta- 
blish in every employer of labour a benefit club or in- 
surance society for the benefit of the men, without any 


obligation on their part to contribute to it. It would in | cha 


effect impose another burden upon capital, and_ operate 
as a practical rise in bs for labour, with an additional 
inducement to improvidence. : shiyee 
Upon the assumption that amendment in the direction 
of increasing the liability of employers is needed, the 
remaining privately promoted Bills are more satisfactory. 
It be ty impossible to disguise the fact that the 
legislation in this direction—especially at this time—is 
disquieting. It is not calculated to reassure holders of 





capital ; and whatever measure having in view this addi- 
tional burden on employers may be passed this session, it 
is of no use to deny that masters will be not a little 
alarmed, because the consequences will not be easy to 
foretell. The hastiest perusal by an experienced eye of 
any of these measures is sufficient to show the difficulty 
of the position, and the inadequacy of the means pro- 
lasaremedy. In not one of them is the 

sufficiently precise for a statute. Take Mr. Brassey's 
Bill, for example. What is the meaning to be ascribed to 
a person “who has superintendence entrusted to him ?” 

ese words are equally applicable to a traffic manager 
and to a foreman porter or signalman. e same obser- 
vation applies to the person “to whose orders or direc- 
tions the workman was bound to conform,” or to the per- 
son “ a tg with the authority of the employer.” 
Lord De Warr’s Bill is equally unskilful in its 
framing, and it cannot be said that the Government Bill 
is much better. The definitions of a “servant in 
authority” are quite unworkable as they now stand. 
Take the case of a person entrusted “ with the manage- 
ment of the railway, or of the traffic, or of any particular 
part of the railway or traffic . . . or of any works 
connected with the railway,” would not a foreman porter 
or a ganger, or any servant, no matter how humble, to 
whom the duty of superintending work to be done by 
any other servant may delegated, be within the 
definition? If so, is not this going too far? Similar 
objection may be taken to the remaining definitions, and 
especially to the last, “in reference to any other manu- 
facture or works.” Again, no attempt is made to define 
“common employment.” It is upon this point that 
many of the most difficult cases turn, and certainly, 
however embarrassing the task, some effort should be 
made to remove one of the most serious difficulties of 
the pronest law relating to the subject. 

These are not merely verbal criticisms which we pass 
upon the Bills now before Parliament. They are matters 
of substance. They illustrate a defect to which we have 
frequently alluded in the legislation of the present day. 
It is not the function of Parliament to pass measures in 
general terms, leaving to the Bench the duty, at the 
expense of suitors, virtually of re-enacting them with 
precision. It is better not to pass a Bill at all than to 
—_ it in an obviously incomplete form. It is not our 

uty to suggest alterations. As journalists we have only 
to criticise and to point out the shortcomings of 
proposals which may be placed before those whose task 
it is to make the laws by which we are to be bound; and 
until any Bill for the amendment of law relating to the 
liability of employers is framed with greater prospect of 
successful working we cannot but protest against it. 


THE EXPLOSION ON BOARD THE THUNDEBRER. 

On Monday afternoon the Duke of Somerset in the 
House of Lords called attention to the explosion on 
rd the Thunderer. He briefly reviewed the report of 
the committee appointed to investigate the circumstances 
of the accident, and hoped that the Admiralty would “so 
far adopt the report of the committee as to bring home 
the companion gun on board the Thunderer, and try it 
under exactly the same conditions, and that there would 
be a thorough inquiry by scientific men acquainted with 
artillery into the system of loading.” Lord Elphinstone 
replied at some length, practically endorsing the views of 
the committee, and concluded y stating that an ex- 
tended series of experiments would be carried out with the 
gun as soon as possible. Thisis satisfactory; for it is not 
to be Toe that many able authorities have refused to 
believe that the gun really had two charges in it when it 
was fired for the last time, and being driven to account 
for the accident in some other way, they have not been 
found wanting in resource. We have already dealt fully 
with the report, we may now proceed to consider the 
ae urged against it. 

hese may be reduced to very narrow limits. It is 
held, for example, that it was morally impossible that the 
gun could have been ignorantly loaded a second time while 
a charge was already in it ; and it is maintained that the 
only shot really in the gun was jammed in the bore ; or 
that a large air space existed which sufficed to put an 
abnormal strain on the gun great enough to burst it. 
When we come to examine these arguments we shall 
find that ~~ rest in a very great degree on pure 
conjecture. to the moral impossibility that the gun 
should be loaded twice over without the knowledge of 
those in charge of the operation, it may be said to have 
no existence save in imagination. No one ever heard of 
a big gun being thus dealt with. It never, to use a con- 
ventional A pareae, “crossed anybody’s mind that such a 
thing could happen.” The idea of loading a gun twice 
over is quite novel, and the minds of most men refuse to 
accept novel ideas without question. The inherent 
scepticism of educated minds, and their objection to receive 
an important proposition without adequate proof of its 
truth, both — to the rejection of the verdict of the 
committee. trejectionis, nodoubt, in the great majority 
of cases, based far more on a peculiar function of the 
imagination than on anysound reasons. We have no doubt 
that the three navalofticers, and the three artillery officers, 
and Mr. Bramwell, who together formed the committee 
of inquiry, all approached the investigation without a 
notion that the result of that inquiry would be what it 
was. It is more than probable that they had precon- 
certed ideas on the subject, all of which they were com- 
pelled to abandon. Men are astonished to hear that a 
38-ton gun could be loaded a second time while the first 
rge remained unfired. They prefer disbelief to 
astonishment, and reject the verdict. But as we have 
said, this preference for incredulity, and rejection of 
astonishment, proves nothing. It rests on no basis more 
sound than the favour which proof by ee always 
enjoys. The first steamboat greatly astonished those 
who saw it. The failure of a great bank astonished 
those who heard of it for the first time. But the steam- 


boat and the bank failure were none the less facts. We 
are bound to reject this kind of argument altogether, 
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and we must admit that there was no moral impossibility 
whatever in men loading a gun a second time, while 
a charge was already in it. If we ask why it 
should be impossible, there is no reply. The evidence 
is conclusive that the men in the turret no 
means of telling those who worked the loading gear 
anything but that they were to sponge and load. 
Neither was it possible that the men in the turret could 
without paying very great attention know whether one of 
two heavy guns in a turret had or had not gone off. Only 
those who have been in a turret when two 38-ton guns are 
fired at once can have of idea of the stunning though 
momentary effect produced by the concussion. In time 
men become accustomed to this, but. at all times the 
effect is such that, as we have said, when guns are fired 
by electricity, so as to take those in the turret unawares, 
all the chances are in favour of the gun’s crew believing 
that both guns have been fired when one only has been 
discharged. We may go a step further, however, and 
suppose that it was known in the turret that the gun had 
not been fired. In that case it would have been presented 
to the loading port in order that the rammer might be 
sent up it to replace the shot, had it been started by the 
concussion produced by the discha of its com- 
panion. Under the circumstances, those in charge 
of the loading gear, knowing nothing of what the 
turret crew required to done, would have re- 
loaded the gun, while those in the turret, remaining 
in ignorance of this, would have suspected nothing, and 
the gun would have been discharged. From all which, it 
follows that there is not a trace of the inconsistent to be 
found in the assumption that the gun was loaded twice. 
Furthermore, it is known that the hydraulic rammer sup- 
plied no evidence whatever of what went on when it was 
in the gun. In the face of such truths as these, it is, to 
say the least, absurd to maintain that the gun could not 
have been loaded twice over. On the contrary, the only 
wonder is that the thing has not occurred before ; and 
we may add that we are by no means certain that 
guns have not been fired ignorantly with two one 
at once ere now, for it is not absolutely certain that the 
presence of a double charge must of necessity burst a gun. 
Seeing, then, that those who reject the idea that the 
gun was double charged do so on no groundwork of 
fact, we might dismiss without further notice the hypo- 
theses they put forward in lieu of that accepted by the 
committee of investigation. Were it not that these 
hypotheses are advanced by men whose names carry 
weight, and that the conditions premised by the theories 
in question may be called into existence now and then 
we might pass them by silently. It would be o 
little avail to consider whether the Thunderer’s gun 
was or was not burst by an air space, knowing 
as we do that a far more satisfactory theory of its 
destruction is ready to our hand; but if we extend 
the range of our own view beyond the turret of the 
Thunderer on the morning of the 2nd of January, we 
shall see that it is worth while discussing the idea that 
an air space between powder and projectile may cause a 
gun to burst. Weare by no means disposed to assert 
ogmatically that such a result cannot be brought about, 
while we hold that the balance of testimony is against 
the ibility of the occurrence. It is well known that 
fowling pieces have been burst when the muzzle was 
stopped up with snow or sand, and Sir Joseph Whitworth 
has still among his specimens not a few pieces of tubes 
which have been greatly dilated by firing within them 
charges of powder with an air space between them and 
the bullets. One aspect of this question has, so 
far, been entirely overlooked, although it is of 
vital importance, namely, the dimensions of the air 
space, We cannot call to mind an instance where a 
fowling piece has been burst 
air space, but we can two, at 
to the stupping up of an inch or so of 


p the presence of a short 
events, which were due 
, : the cg peso A ab 
have much yet to learn nreaseig ey be e action of exploding 


ing t 

powder in agun ; but so far as is known, it would appear 
that some range must be left for the waves of gas to 
accumulate vis viva, in order that they may produce 
their maximum local effect. It will be found, as a rule, 
that when guns are burst by the stopping up of the 
muzzles, the rip takes place, not at the weakest part of 
the barrel, but at a point about one-fourth of the length 
of the gun from the muzzle. At least, this has been our 
experience, and if others can throw any light on the 
subject, they should not hold their . Itis to the 
last degree improbable that any sufficient air space could 
have existed in the Thunderer’s gun, and it is more than 
doubtful that inany one of our heavy guns air space enough 
could be provided tocausean accident. Onthispoint, how- 
ever, there is a dearth of information, and we would suggest 
that the Government should cause a 38-ton tobe fired with 
the projectile as close as possible to the muzzle. If the 
gun survived, as we have no doubt it would, then the 
remaining experiments, to which Lord Elphinstone 
referred, might be carried out. If, on the contrary, the 
gun bursts, then will some information have been obtained 
well worth the price paid for it. ‘ ’ ? 

There remains to be considered the jamming hypothesis. 
We have ere now dealt so fully with this portion of the 
question, that we shall not here consider it at any length. 
its great advocate is Sir William Palliser, who refuses to 
accept the verdict of thecommittee,and has written a very 
curious letter tothe 7imes. In this he states that he has 
just concluded an extended series of ee 
proves quite conclusively that “the effect of firng a 
charge of powder and an iron projectile with a second 
charge of powder, and a second iron projectile in 
front of it, is precisely the same as would be 
caused by firing the same amount of powder behind 
two iron projectiles.” From this we conclude that in 
this way he could not burst the gun on which he 
experimented ; but as he gives no particulars concerning 
the size of the gun, or the weights of coir used, the 
statement possesses very little value. But let us suppose 
that it is strictly accurate, and assume that the Thunderer’s 
gun was loaded with 110 + 85 = 195 1b, of powder in a 





single cartridge, and two projectiles weighing 700 + 590 
= 1290]b,; the powder would occupy a length of 53in., 
or come about 5in. in front of the trunnions. Is it not 
quite possible that such a charge would burst the gun, 
seeing that intense strains would be set up in a weak 
part of the weapon not intended to sustain them? Thus, 
even on his own showing, Sir William fails to make out 
a good case against the double charge hypothesis. To 
support the jamming theory Sir William tells us that he 
has found that “a nail lying in the barrel in front of the 
shot would suffice to burst a gun loaded with less 
than one-third of the amount of powder which a 
gun would resist if loaded as the Thunderer’s gun was 
reported to have been loaded.” As we are left in com- 
plete ignorance concerning the details of the experi- 
ment to which Sir W. Palliser refers, we can say 
nothing concerning the value of the statement ; we may, 
however, cite another to prove that jamming will not 
necessarily burst a gun. In May, 1876, a 35-ton Whit- 
worth gun was tried at Gfvre, in France. On the third 
round being fired an accident occurred. The gun was 
loaded with 120 1b. of powder and an empty steel shell of 
1180 Ib. weight. “The shell had been filled with sand, but 
it was emptied by direction of the French officers, Itis 
probable that in removing the sand from the shell some 
would lodge in the screw threads ; this would be suffi- 
cient to prevent the rear plug in the shell from being 
screwed home up to the collar, and the threads of the 
screw plug had thus to bear the whole force of the 120 lb. 
of powder, and were consequently stripped off. The 
stripped threads were picked up afterwards in one piece. 
The plug itself was forced into the shell, which, owing to 
the interior being conical, it expanded, and caused the 
shell to act as a wedge on the bore of the gun, the result 
being that the metal of the inner tube was bulged and 
forced forward ;'; of an inch. As it was, the injury 
was confined entirely to the muzzle end of the inner tube, 
no other part of the gun except the copper vent was in 
any way affected. The pressure of gas in the gun was in 
effect exploding 120 1b. of powder in a closed cylinder, 
for the copper vent was entirely closed up and the sides 
of the shell were wedged against the bore of the gun 

which checked its passage along the bore until the ell 
broke up. The amount of this pressure may be imagined 
from the fact that 3in. of the copper vent above the 
platinum were actually melted away.” Here then we have 
an instance going to show that jamming will not neces- 
sarily burst a gun. Circumstances alter cases, and from 
the behaviour of one gun it is unsafe to predicate any- 
thing concerning the Gales of another of a different 
nature. 





COST OF THE HOLBORN ELECTRIC LIGHT. 

PROBABLY very few of those who saw the electric lamps on 
the Holborn Viaduct, and who had any idea, even the 
roughest, of the cost of each lamp or light per hour, expected 
to see them there for any length of time. The lamps were 
placed only about thirty-six yards apart, the costly Jablockhoff 
candle was employed, and a splendid light obtained, ap- 
tly with the object of showing that even an electric 
Fight tt 100 ordinary gas-burner power could be effectually 
reduced to one of forty if covered in with globes of sufficient 
opacity. Hardly any one looked at the Holborn lights 
without disappoinment, so much of the light was actually 
wasted under the globes, which retained about 60 per cent. 
of the light, that the effective illumination was very little 
better than by the ordinary gas lamps. Mr. Haywood’s recent 
report to the Streets Committee on the result of the three 
months’ trial along the Holborn Viaduct, shows that the 
sixteen lamps, placed 110ft. apart, each commanded an area 
of about 888 square yards, and that they replaced gs dae 
gaslights. The current was obtained from two Gramme 
machines driven by one of Robey's 20-horse power semi-fixed 
engines in a shed in Farringdon-street, near the Viaduct. 
The Société Générale d’Electricité provided the whole ap- 
paratus at a cost of £236 8s, 4d., while the Commissioners pro- 
vided engine foundations and shed, and did the work 
beneath the public ways, at a cost of £267; and the gas 
company deducted £50 10s. 10d., the cost of the gas not 
used; but sundry costs brought the total up to £785 6s. 5d. 
The sixteen lamps were lighted from sunset to midnight for 
£5 per night, or 10-7d. per lamp per hour. The company would 
have charged double this sum for lighting the whole night. 
A gas lamp on the viaduct, including all charges, costs 0°27d. 
or a little over a farthing per hour. The costs per hour, 
—— would - ]4s. * . and ms bps y Je id and 
ight respective: r hour, or an 7s. 14d. per 
Sight of uatoes ay The electric light has, therefore, 
cost 7°5 times more than the gas as at present used for light- 
ing the viaduct. The quantity of light is, however, said to 
be greater than that given by the gas, and Mr. Haywood, for 
purposes of comparison, allows the gas on the viaduct to be 
25 cent. better than that used in Paris, upon which sup- 
position the sixteen electric lamps should give a light equal to 
1200 city gas-lamps. The almost opaque bushels under which 
the French company = their lights retained about 60 per 
cent. of all the light, but for comparison noweand on a pre- 
vious occasion Mr. Haywood assumes it to be 50 per cent. 
On this assumption the electricity should have given sbout 
seven times as much light as the gas. The broad results are 
that on this computation the electric light is in power com- 
with as 7 to 1, but that as to actual cost it is 74 
tol. All the electric light was given off at sixteen points, 
the gas at eighty-six, and hence gas has this advantage in 
effecting a better diffused illumination. Mr. Haywood sug- 
ests that as a permanent arrangement, electricity might cost 
ess, but under the conditions of trial the difference in cost 
is far too t to make electric light preferable to gas, 
especially while the difference in actual effectual illumination 
is so little. It may be here remarked that the thin glass 
lobes used by Mr. Hollingshead with the Lontin lamp at the 
zaiety Theatre while effectually preventing unpleasant effect 
ae the eyes, secure vastly more effectual illumination than 
those on the viaduct, and if these had been used with a 
less expensive lamp the difference in cost would have. been 
considerable, as about two-thirds the number of lamps would 
have sufficed. In the above calculations of cost the capital 

expended and interest thereon were not taken into account. 


TRADE UNION RESTRICTIONS, 
Once more the Mayor of Sheffield—himself the largest 
edge-tool mapufacturer in the world—raises a warning voice 





to the trade unions. Speaking on the prevalent distress in 
Sheffield, he attributed it in a great measure to the trades 
unions, It was within his own knowledge that a very large 
contract was offered to a local firm not long ago. The pro. 
prietors of that manufactory had taken contracts two years 
previously, and upon both these contracts they had lost 
money. When the third was offered they called their work. 
men together, and told them that if a would accept 10 
per cent. reduction the firm could see their way clearly to 
taking the contract, which would give full employment to the 
men for a period of twenty weeks, The workmen considered 
the matter over, and ultimately undertook to do the work, 
subject to the consent of the trades union, They called upon 
the leaders of the union, and by them were distinctly told 
that they must not accept the 10 per cent. reduction. Con. 
sequently, the order could not be done in this country, and was 
was now being executed in Belgium, while the working men 
who would have benefitted by the employment were now 
dependent on the chanmty of the public. Nor was that all, 
Machines for the manufacture of railway carriage springs 
were sent over to this country, but were ta by the 
working classes here, and the result was that the machines 
were sent back to Belgium, where they were now used 
in making carriage springs, which were imported into 
the English markets. They found also that Sheftield 
grinders, who had been pong | longer hours than the trade 
unions allowed, had on the following day found that their 
tools—viz., their axletrees, stones, and belts—had been 
removed. There was every reason to sup those tools had 
been removed because of the action taken by the men in work- 
ing longer hours than the trade permitted. The Mayor 
closed by expressing his great regret—in which all sensible 
people will coincide—that the unions should be doing so very 
much to prevent the expansion of the trade of Sheffield. The 
time, he hoped, would soon arrive when the trade unious 
would see the desirability of working hand in hand with the 
on, and so effect the most sensible of all combinations 
—the combination to bring about better trade, which would 
be a blessing all round. 


STEEL FROM CLEVELAND IRON, 

Ir is authoritatively announced that Messrs. Bolckow 
Vaughan, and Co, have discovered or invented a means of 
removing phosphorns from Cleveland iron, The importance of 
such a discovery cannot be over estimated, and that Messrs. 
Bolckow, Vaughan, and Co. believe firmly in their work is 
shown by the large purchase which they have just made. The 
addition of eight blast furnaces to the premises of a single 
firm is no s matter. N6 details of the process have yet 
been made public, but we may say that the purification is 
effected in the Bessemer converter by the aid of the material 
with which it is lined. It is stated that the Lowthian Bell 
process, which is quite a different thing, promises great 
things at the Erimus works, and that nothing but Mr. Bell's 
absence, through indisposition, in Algiers has prevented a defi- 
nite announcement of the fact. 








LITERATURE. 


The Patentee’s Manual: being a Treatise on the Law and 
Practice of Letters Patent, especially intended for the use of 
Patentees and Inventors, By James Jounson, of the 
Middle Temple, Barrister-at-Law, and J. Henry JoHnson, 
Assoc. Inst. C.E., Solicitor and Patent Agent. Fourth 
edition, London: Longmans, Green, and Co., and Stevens 
and Sons. 1879. 

WE are glad to find that this useful little work has passed 
into a still further edition. The “ Patentee’s Manual” was, 
as itsname suggests, originally written as a guide to unpro- 
fessional people, inventors, and patentees. Edition by 
edition it has become gradually enlarged, and now, in 
its most complete form, it not only fulfils the original 
intention of the authors, but supplies a concise and valu- 
able book of practice to the professional man. 

The last revision has resulted in a considerable enlarge- 
ment of the work, though, by convenient re-arrangement 
of the type, the actual bulk of the volume is not much 
increased—a matter of no us importance in a book of 
practice. So far as we have been able to discover, every 
case of importance has been noticed down to the very 
recent decisions, and not only noticed, but so included as 
to set forth the precise points of law which they illustrate, 
and no more. Conciseness is so great ameritthatitisalmost 
invidious to suggest that sometimes a little repetition is 
not also without advantage. For example, at pp. 100-101 
where the well-known case of Hx p, Bates dod edgate is 
mentioned, and part of Lord Hatherley’s observations is 
quoted, to the effect that if an inventor desires absolute 
protection during the six months of provisional protec- 
tion, and immunity against any other person obtaining a 
patent for the same invention, he should file a complete 
specification, it would have been well to have inserted a 
reference to the later case of Hx p. Henry, which to some 
extent cut down the generality of the previous decision. 
It is true that Hrp. Henry is cited at pp. 168-9, but it 
——— we think, have borne repetition in the earlier 
chapter. 

In this edition there appears for the first time, a 
chapter upon “Oppositions to the Grant of Patents.” 
This is an important branch of the subject,and one of 
which but little is really known except to those whose 
business it is to be properly informed as to the practice. 
It is not difficult to see ‘ehy this should be so. In the 
first place there is no really complete set of rules 
for the regulation of such oppositions. Experience 
in the views and practices of the Law Officers only 
can make up for this. Secondly, the sittings of the 
Law Officers are private, and there is no system of 
reporting their decisions, which not unfrequently differ 
in principle. We are now in a transition state with 
respect to these hearings, and it is not unlikely that con- 
siderable change may presently be made in the practice 
now in force. It may not, however, be irrelevant to 
state that there does not appear to be any reason why 
the proceedings in these oppositions should not be 
reported. We have the best reason to believe that 
objection to this would be the exception with the Law 
Officers, whose consent, of course, would be required. 

It is difficult to make a selection of merit among the 
various branches which make up the whole of this work. 








—— 
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Evidently no pains have been spared on any part, and 
the chapter on “Infringements” will be found very 
complete. There is a complete and valuable appendix 
or digest of foreign patent laws and a good index, One 
thing is wanting to make the book complete, and that is 
a well selected appendix of forms. Even without this 
the “ Patentees’ Manual” is decidedly the best book on 
the subject to be had, 


Sanitary Engineeriny. A Guide to the Construction of Works 
of Sewerage and House Drainage, with Tables for Facilitating 
the Calculations of the Engineer. By Batpwin Latuam, 
M.LC.E., F.G.S. Second edition, Be ony E, and F, N. 
Spon, 1878. 

Tose who remember the very favourable terms in which 
we found we were able to speak of the first edition of 
this work, will not need to read anything that may be 
said of the second, ys that it may be useful for some 
of them to know that the results of further experience 
have been embodied in it. The tables relating to the 
flow of liquids through sewers, the proper inclinations 
for the various forms of the latter, the velocity of flow 
through these when full, one-third full, and two-thirds 
full, and the number of well executed plates, have all 
been extended. Mr. Latham is one of the few engineers, 
who, while fully engaged in successful practice, finds 
time to give to others the value of personal experience 
gained in the work of which he treats, His writing is 
characterised by a completeness seldom belonging to 
books written by those practically engaged, and there is 
nowhere in this volume the slightest evidence of desire to 
tell just so much as will leave those interested in the 
subject in doubt on any part of it, in order that it 
may be necessary to consult its author. Mr. Latham 
has sought to place on record all and everything on 
sanitary engineering that there is the slightest necessity 
for any engineer to know, in order that, with practical 
knowledge, he may feel certain of the result of any work 
he may have in hand. In this he has succeeded. In the 
first part of the volume the author insistson the importance 
and necessity for thorough sewerage of all towns and 
villages, gives unequivocal statistical proof of his pre- 
mises, and after an interesting and useful sketch of the 
history of sanitary engineering, proceeds to show how the 
works of sewerage should be designed and carried out. 
Throughout all this there is that sort of attention to 
details which shows that full appreciation of their im- 
portance which is only gained 4 having had to master 
their difficulties in actual work. The engineer who 
masters this book is thus placed in possession of that 
knowledge which enables him to judge not only of the 
general correctness of designs from a theoretical point of 
view, but of the methods pursued by the contractor or 
his workmen. A noticeable feature in Mr. Latham’s 
work is the absence of partiality for one particular method 
of disposal of sewage. For sea-side places, he recom- 
mends generally turning the sewage into the sea, and 
gives sufficient reasons for this treatment, which meets 
with much disfavour in the eyes of certain sections of 
would-be sewerage authorities. There are exceptions to 
this manner of disposal, and these are specified. 

The ventilation of sewers is one of the most difficult 
tasks to be solved by the sanitary engineer, and this 
subject is very fully treated, the chapter dealing with it 
occupying considerably over one hundred pages, and 
setting forth almost every conceivable illustration of 
difficulties likely to be met with, and the plans to be 
adopted to prevent or overcome them. @ can con- 
fidently recommend this chapter to our correspondents 
on “a problem in house drainage,” and if they do 
not find a solution of their difficulties here, they will 
in the chapters, “House Drainage,” and on “ Water 
Closets.” The different forms of sewers and drain 
and the different materials of which they are an 
should be made, are treated at considerable length, 
and the illustrations of these alone are of very great 
value. Concrete for sewers and their foundations 
is largely used by the author, and though he speaks 
favourably of the use of concrete pipes when properly 
made, his directions for laying pipes generally show how 
much care is needed in using these or glazed earthenware 
pipes, in order to prevent undue pressure, subsidence, and 

reakage. The use of concrete pipes at Bournemouth is 
refe: to, and the reports of Mr. Henry Reid on these 
are quoted in their support, showing that concrete pipes 
may be beneficially employed if properly laid with 
due observance of the local conditions likely to affect 


em. 

Of the second edition of a work so generally satisfactory 
throughout as that we have thus briefly noticed it is 
unncessary to speak at length, and, in conclusion, we 
must repeat that it isthe most complete guide to sanitary 
engineering published. Its value as a work of reference 
is tly enhanced by the copious tables of contents and 
indexes to the letter-press and to the large number of 
plates and woodcuts, and these are supplemented by 
marginal notes on every . The bese 4 is well and 
clearly printed, and does much credit to the publishers, 


Nature Series: Sound; a Series of Simple, Entertaining, and 
Inexpensive Experiments in the Phenomena of Sound, for the 
Use of Students of Every Age. By ALFRED MARSHALL 
Mayer, Professor of Physics in the Stevens Institute of 
Technology, & &c. London: Macmillan and Co, 1879, 
In Tue ENGINEER, vol. xlvi., page 320, we reviewed 

at some length the first volume of this so-called Nature 

Series—that professing to be a treatise on light, and 

we commented unfavourably on its false pretence to 

be a clear teacher, when backed up by rudimentary a pa- 
ratus. We have here another volume of the series, which 
bounces off at once to sound, which is treated in the same 
manner, quite as inadequately and confusedly, and 
toa learner, quite as puzzlingly, as was “Light.” We 

not waste our space nor worry the attention of our 
readers by any lengthened notice of the contents of this 
volume, which, should the enterprise and skill of the 
publishers, find any readers for it as an educational 





age Png Ae at og eg oa uzzle than it 
is now. Can it be that Messrs. Macmillan have 
been cajoled into the purchase of the copyright of 
these two books by certain American notorieties, who 
for some time past have been in this country and. 
attracted considerable attention to themselves by the 
reiterated advertisements of forthcoming _ scientific 
wonders, which somehow are as little realised as the 
substitution of electric light for gas. Passages such as 
the following in this volume seem to give some support 
to such a notion, At the end of chapter 2, p. 12, we 
find :—“ This chapter concludes with accounts of 
talking machine of Faber, of Vienna, and of the recently 
invented piace ¢ and singing machine of Mr. Edison, 
which is ind the acoustic marvel of the century.” 
This “acoustic marvel” is also puffed in the preface, 
where it is said to have excited a lively interest on 
the subject of sound, and to be one of the “ most remark- 
able inventions of this century.” It was with some sur- 
prise that we found in the introductory chapter a nearly 
verbatim account of the so-called “ Heliostat,” and the 
“ water lantern,” of which account was before given in the 
volume on “ Light,” and which we find here connected 
with a sort of instrument to which we are obliged to 
attach the same derogatory adjective of “ ramshackle,” 
which we applied to the “ Heliostat,” in noticing the first 
volume. Now, as a work on “Sound” has no obvious 
connection either with the sun’s apparent course in the 
heavens, with “ Heliostats,” or with water lanterns, or 
with the man in the moon and his lantern, produced by 
Manager Bottom in the “ Midsummer Night’s Dream,” 
we are unable to conjecture for what purpose all this has 
been paraded here, unless it be to let “ Britishers” know 
that the valuable work on “ Light,” which precedes this 
on “Sound,” is a part of the “ Nature Series” already pub- 
lished, and to be “ had of all booksellers.” We can onl 
devoutly hope that none of the learned shepherds in this 

of real or pretended longing for pseudo-scientific 
Glscition in board schools and everywhere may be induced 
to perpetrate the grievous wrong upon any of our young 
“Britishers” of putting this volume of “Nature 
Series” into his hands, The “ boy is father of the man,” 
and muddle-headed confusion is transmitted from father 
to son_long after the source from which it sprung is 
forgotten. 


STEAM SAWS FOR CUTTING HOT IRON. 


THE engraving, page 201, illustrates a novel arrangement 
of steam saws for cutting hot iron rail ends, &c. It 
will be observed that it is of entirely different construction 
to anything of the kind in use. There are two saws and 
they are driven by a pair of small engines mounted on 
frames, and the saws are mounted in a similar manner. 
These frames are fixed on sliding saddles which slide 
on base plates, the latter being bolted to foundations. 
The po Pn slide on the base plates as in an ordinary 
planing machine. The saws are driven by one driving belt, 
and they are actuated in giving the cut to the iron or steel 
by means of a small steam cylinder and a water by-pass 
cylinder to regulate the speed of the saw in the pro- 
gress of cutting. The saddles carrying the frames of 
the engines and saws are connected by two wrought iron 
bars, so that they both travel simultaneously, and there- 
fore the centres of the driving shaft of the engines and 
saws shaft are always kept the same distance apart. The 
other engravings show the ordinary method of traversing the 
iron or steel rails from the rolling mill by means of a 
pair of small engines driving a train of carrying rollers. These 
and the saw engines are under the control of one man. The 
belt by this plan may be of any length where space is available, 
and being nearly horizontal, is in the best position for doing its 
work effectually. The saws are the invention of Mr. J. C. 
Claridge, of Wolverhampton, 


LEGAL INTELLIGENCE. 


COURT OF APPEAL,—Manrcu 19ru, 
(Before the MASTER OF THE Rots and Lorp Justice BRAMWELL 
and Lorp Justice BAGGALLAY.) 
ADAIR v YOUNG. 

Tus spuinticn, which was made to the Court of Appeal on 
behalf of the defendants for a stay of proceedings under the 
judgment awarded I ey them at the trial by the Vice-Chan- 
cellor Bacon, resulted in a decision of gent importance in patent 
——. The decision of the Vice-Ch llor was inst th 

efendants on every ground, and as part of the relief awarded 
against them, he directed an account of profits to be taken, The 
defendants gave notice of appeal, and meanwhile | seer in 
chambers upon the accounts were commenced. An application 
was made last week to the Vice-Chancellor for a stay of pro- 
ceedings, and, as we reported, the motion was dismissed with 
costs. ‘The —— was then made to the Court of Appeal, 
and the groun — in favour of it was that by means of the 
discovery obtained during the proceedings in chambers the plain- 
tiff would be in a position to threaten and sue all the customers 
of the defendants, and so ruin their business, while, upon the 
appeal, it might turn out that the plaintiff was not entitled to 

e r@gef awarded him in the court below. 

Mr. Aston, Q.C., and Mr. McCiymont were for the defendants. 

Mr. Cuapwyck HEALEY ap for the plantiff and opposed 
the application. He argued that it was contrary to the practice 
of the court to stay proceedings upon an account except under 
very special circumstances, which were not present in this case. 
The only substantial grounds put forward in support of the 
application was the objection to the discovery ; but that objec- 
tion applied to me, me of an account under a decree obtained in 
a patent action. He pointed out that by their conduct in the 
court below the defendants were not entitled to any indulgence, 
and what had been done there with regard to the suppression of 
evidence might be done again under the facilities which a stay of 
Pp ings would afford. Upon these and other grounds which 

e mentioned he asked their lordships to refuse the application. 

Their Lonpsurps, while admitting that it was not a rule of 
practice to stay proceedings upon-an account, observed that in 
this case there might be a serious injury to the defendants, but on 
the other hand it would not be right to delay the plaintiff in his 
remedy, especially as the business of the court then stood the 
ap) could not be heard before Michaelmas sittings. They 
would therefore make an order for the benefit of both parties. 
The appeal should be advanced and should be in the paper for 
the first appeal day after the Easter vacation, and meanwhile the 
P’ ings would be stayed. The costs of the application would 
in this case be made costs in the appeal, because the order was 
for the benefit of both parties, 

Upon the application of counsel for the plaintiff, their Lorp- 
SHIPS stated that their order would not extend to taxation of 
costs, which would be proceeded with in the usual way, 




















TESTIMONIAL TO SIR PHILIP CUNLIFFE 
OWEN, 


Ow the evening of the 12th inst. a testimonial was presented 
to Sir Philip Cunliffe Owen, at a banquet at. Willis’s’ Rooms, on 
behalf of the British jurors, and exhibitors, and colonial com- 
missioners at the Paris Universal Exhibition of 1878, Sir Sydney 
Hedley Waterlow, M.P., presided, the guest of the evening, who 
was Secretary of the British Royal Commission at Paris, being 
seated on his right; and among those present, numbering about 
130, were—Sir Charles Reed, Sir Daniel Cooper, Sir Brandreth 


the | Gibbs, Sir John Bennett, Mr. ©, Minton Campbell, M.P., Mr. 


J.J. Colman, M.P., Mr, George Palmer, M.P., Sir U. Kay- 
Shuttleworth, M.P., Major —- R.E., Mr. Arthur Hodgson, 
Cope Garland Matthews, Mr. H. Doulton, &. 

n proposing ‘‘ The Queen,” the chairman remarked that the 
heart of the nation was with her Majesty in reference to the 
marriage of her son, and Br my a hope that the union would 
aes a happy one, and bring an tional blessing to the 
throne, 


In proposing ‘‘ The Prince and Princess of Wales and the rest 
of the Royal Family,” the chairman said he was quite sure that 
in the presence of such a large number of gen’ m who in 
Paris had an opportunity of observing from day to day the 
admirable manner in which the ce attended to his duties as 
Chief Commissioner of the British Section of the Exhibition, no 
words were needed to commend the toast to that assembly. He 
believed that the Prince not only gave additional lustre to 
his name, but increased to a great extent the appreciation 
which the a of this country had of his business ability and 
capacity; but beyond that—and, perhaps, far more important for 
the nation—he won for himself golden opinions among French- 
men of all classes and of every section of politics, That, he 
ventured to say, would be of enormous value, quite apart from 
the Paris Exhibition, and would last, and be of service to this 
country, when the details of the Exhibition were a. The 
Princess of Wales also gained for herself in Paris same kind 
of appreciation which from the time when she first landed on 
own shores had atone, nae in the hearts of the people. 

At the request of the irman, Mr. H. Cooper then 


LY | read an address to Sir Philip Cunliffe Owen, iluminated and 


engrossed on vellum, and handsomely bound, acknowledging his 
services at the Paris Exhibition, From this document it appeared 
that there were 550 subscribers to the testimonial, and grateful 
mention was made of “the great talent, unflagging zeal, and 
courteous demeanour, under many trying circumstances,” with 
which Sir Philip ‘‘ carried out his duties,” and also of ‘‘ the kind 
and indulgent interpretation by members of the staff of those 
regulations which the magnitude of the work entrusted to them 


rendered n "vi 
The Chairman then pro] “The Guest of the Evening, Sir 
Philip Cunliffe Owen.’ ter observing that they all knew the 


earnestness, the assiduity, the intelligence, the ability, and the 
unwearying labour with which their friend discharged his onerous 
duties at the Paris Exhibition, he alluded to the important 
services rendered by him in connection with several preceding 
International Exhibitions, aeaing with 1855. He went on to 
say that when the Paris Exhibition was drawing to a close there 
was a universal desire in the English Section that the feelings of 
gratitude entertained towards him should take a substantial form 
and that the form selected was that of the address which had 
just been read, and of a cheque for 3500 guineas. In concludiag, 

e expressed a desire that whatever Government might rule over 
this country they would at some future time utilise the services 
of Sir Philip in a way which would give him a larger field of 
action and make them still more valuable to his country. The 
hon, baronet then presented the testimonial in the triple form of ~ 
the address, the cheque for 3500 guineas for Sir Philip, and a 
diamond Maltese cross for Lady Cunliffe Owen. 

Sir Philip Cunliffe Owen, after expressing in warm terms his 
sense of the honour just conferred upon him, spoke of his official 
connection with six international] exhibitions, and said that not- 
withstanding the long apprenticeships which he had served he 
sincerely wished that his services were more deserving of such a 
recognition, He then remarked that the success of the British 
section of the Paris Exhibition was due in a great degree, 
not merely to the patronage, but to the direct supervision 
an istration of the Prince of Wales, and he after- 
wards made grateful acknowledgment of the services rendered 
in their respective dope by Sir Brandreth Gibbs, Sir 
John Anderson, Mr. Wright, Major Festing, Captain Harris, 
and Mr. Cundall. The m of praise was, after all, due 
to the British exhibitors themselves, who submitted cheerfully 
to his red-tapeism in order to maintain the honour of their coun- 
try, and expended time, money, ease, and comfort, and thought 
it well spent to achieve that object. The result of the Exhibi- 
tion would be found in a thoroughly cordial feeling of friendship 
between the two countries, Nothing in the Exhibition was more 
pleasing to him than to e acquaintance with the colonial 
representatives, whose independence of spirit and determination 
to do all in their power to enhance the success of their portion of 
the Exhibition won the praises of every one—indeed, in the 
opinion of the French, the most interesting part of the Exhibi- 
tion was our Colonial Section. Sir Philip concluded by express- 
ing satisfaction with the awards to the British exhibitors and the 


e oe pe by the English colonists, and a hope that the former 
wo! ne 


exercise a beneficial influence in the approaching revision 
of the Treaty of Commerce with France, 








Sourn Kynstneron MusguM.— Visitors during the week ending 
March 15th, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to i Museum, 11,621; mercantile marine, building 
a le other 2554. On Wednesday, Thurs- 
— and Fri + gerver meg ha | 10a.m. to 5 p.m., Museum, 
2019 ; mercan’ le marine, building materi and other collec- 
tions, 66, Total, 16,260. Average of corresponding week in 
188, Pe 14,872. Total from the opening of the Museum, 

F : 


Sanitary Instrrvre or Great Brrrarw.—The sub-committee 
appointed to test the cowls exhibited at Leamington having, it is 
stated by themselves, carried out an elaborate series of experi- 
ments, have arrived at results of great value. These, however, 
show the necessity of further investigating the whole subject of 
ventilation by automatic means. It is therefore proposed to 
extend the inquiry to other appliances for ventilation besides 
those already submitted to trial. By permission of the Kew Com- 
mittee of the Royal Society, the experiments will be carried out 
at the Royal Observatory, Kew. ‘The Council of the Sanitary 
Institute have a resolution ee Douglas 
Galton, C.B., F.R.S., Rogers Field, B.A., M. Inst. C.E., and 
W. Eassie, GE, as a committee to undertake such investiga- 
tions, with a view to the publication of the detailed results. 
The expense of the contemplated inquiry will be considerable, 
and the Sanitary Institute have not at the present time funds 
available for this purpose. It is therefore proposed to raise the 
requisite fund by special subscription among those interested in 
the thorough investigation of the subject. Subscribers of a guinea 
and upwards will be entitled to receive a copy of the details of the 
experiments when published. Subscriptions to be forwarded to 
Rogers Field, hon. treasurer, 5, Cannon-row, Westminster, and 
cheques should be crossed London and Westminster Bank, St. 
James’s-square branch, We may add that the results obtained 
by the committee went to show that cowls were of no use what- 
ever, save to keep rain out of the ge We suggest that the 

supp 


n funds for further tests lied by inventors whq 
wish ta have cowls tested, y es 





Marcu 21, 1879. 


THE ENGINEER 


212 








“sSuT][IYs UW9AOS Tey} sso] SBA ‘IopModun3 jo ‘20 FF 04 ‘zo Fg Woy 
JO oS1eyo 4491 Ajosodind oy} puv ‘our, jo 103 puv ivom Surpnyout | 
“qoom ysv] pory optz0eford yove jo 4800 [e}0, ey, “ATE [48 Ur UY} | 
‘SS0138Ip UI [9SS0A B ZuysIsse Udy o10Ys uO Ay}eITp sMmojq ATyeNSN 
Sv yons ‘puLM jo oe3 v ysurede Bury wey ozvINOOe oIOUI and 
-Aue jt ‘ore cull pue joys 943 jo 4431 pue ofuvr 043 4ey43 poaoid 
pey vououry ur eorovid yonur ey} pozezs IozUEAUT 94} 4nq ‘oIy jo 
OUT] 94} sprvmoy Apooarp Surmoyq 4ySq] sea purm oy, ‘Apoarjoodsou 
spavf 9 pure ‘9 ‘Z jo 40818} OY} Wody OUT] PUT 404s Jo SUOIZeIASP YIM | 
‘spavd ogg pur ‘68h ‘8Lp podavs ‘are 94} Ul “3300F OUIOS 44FIy Jo OUT v | 
Suys12avsz ‘uoryeaoje “Bop cg pure “Bop og 48 posy szoys ooryy, *ATOAT; | 
-oodser spavk g pue ‘¢ ‘Sp Fureq yos1v} OY} Woy OUT, pue yoYs 944 | 
| 











jo uorzeLAop 013 ‘spav soc pur ‘gpp ‘Ggg—o10M UOywAT “Bop Fzz 42 
esin0d oFuvI [eIOYJO oY} UO poINsvoUI seoU}sIP OY, “UOI4ZNZ14SUT 
yeoqosr] OY} 1Oy pv, [IIUIpY puv ‘opery, Jo prvog oy} Jo jTeyeq uo 
Surpueyye “Ny ‘osmorg ureydey “yy ‘oqry Ay ureydey Aq poyonp 
-uoo sem Ainqooyg 4v July oyy, “48¥y pu 4ysreI4s [oAvIy 07 Yous 
oy} Surmojye puv ‘our, 044 Fe eanzorsy Aue Zuryueaosid ‘uorsopdxe oy 
JO Yous 4814 94} UO 10430303 4n0 Zurfed sT10o e10ys pus 4yoys oY} jo 
WOTZeUIG WOO 9143 ‘1048043 UO Zur] AztQuenb Zurpuodsesi00 & YALA J[984t 
UIyzIM oul, Jo sprvk OOF 04 0CZ Wor solIvO o100fo1d Mou oT, 
*S[9880A POYooIM 
Y}tA Zaryworunurui0o Oj onfVA s}I UTeZIOOSe 07 SBA ‘pouIZ0U0D SUM 
epely, JO prvog oy} sv avy Os ‘squourtIedxe oy} Jo yoolqo eyy, ‘are O43 
yAnor1yy Soy 41 sv Zuryvorq jo ysis 4soTpeurs 944 ynoyZIMm 4yno sud 41 
qorga ‘UrgzLA porioo Ayy3y our v Zurhs1v0 ‘1ojyourvrp ‘uifg puv Buoy 
“Ul$ IZ ‘TIeUs pozyesuoyo uv st 41 odeys ur ‘Yo}OH%s OY} GIOIJ MOOS oq [TIM 
SY ‘MOLIv 04} Jo ofdioutad 043 uo 4ySry Jo ssourpeoys Sura ‘sosury 
ao JO pexy oq soyjzo Avur yorym ‘s8urm ‘pus aver oy} Surmooeq 
pue JuoIs oY} “I9AO SUINY 9OU0 4v O[zzNUI 94} Duravol uo puv 4814 pus 
4oys 10 Zuoim 944 und oy ut pooesd sr4y ‘qf ‘Buty s0y Apvos 
oul] YA pozy usym ‘poyFiom ‘ornyeoy Joaou oy4 ‘ep1y00f01d oy, 
20 Fp 04 ‘20 Fg wor Butkrwa r9pmod jo oFreyo oy} ‘opyoefoid oyy 





ary 04 pasn alam sund 4431] puv [peUts Om } ‘uvUlET}UeS ULOLIOUITY ue 
ung “S “YAW JO uorjueaut oy ‘sngvredde Zutavs-ojt] Mou v Jo onTea 
ay} 489} 0} soLIOYyNE so1yo-re A 043 Aq ssouAnqooyg 4% peut or0M 
syuourls0dxe ‘apeay, Jo pavog oy} wor ysonber Jepun ‘yoem ISW] 


‘SOLVUVddV ONIAVS GATT 








“OUIVS OY} OINZOVJNUBUT 04 44FLI OY} SvY OY ‘eISSNI 
‘uessq jo ‘ddnry as0xy Aq poonposqut oq [LM sopiqoefoid 98ay} | 
qvy} osye ‘ poyoojsed Suteq Mou orv YIM Jo s[reyep O43 ‘o[1;00foad | 
U YONS OpVUl SAVY 04 SUITYTO UBpIOg [VID yey} ppE 04 Furysou0qur | 
oq Avut 37 ‘Aowmmooe yooyrod yyIM soouNysuIMoNO [ev Jepun | 
epoydxe [IA 4vq} osny B yzIM joudvrys st ‘sz80q opeds0z 0 
‘sdiqs ut ‘syI0M 4s¥0I1q - 
paraaooun purqeq ‘ouy ut 
sdoozy ysurvte ojqissod sv 
eatQonsysep sv L107] 1918 oyeUl 
04 ‘uorurdo sty ur ‘Arvssooou 
Zurareuier Fury, Ayuo oy} 
S}USUINIZSUT 98Eq} ITAA 
*suorzsodoad yueseyip 
puv sozis yudJeyTp Jo urezsAs 
sty} uo sivok XIs 48¥T 043 
UIQ}IM szZUUINIZSUT UdADS 
apeul svy OFT “OULzSIP O43 
OYVOIpUl 04 Jopz00e1 B pue 
‘uorpopyea Aq jo oovjd ur 
‘S1TBY $8010 YALA 4OOIIp a[3uv 
oy} 94} 04 ‘sodoosefez [ny 
-19M0d OA YIM O8Bq POXY 
@ aay ‘pros Ar0A aq ysntu 
4 yey yng ‘AzIsso00u v SBA 
Jopuy-oduvr v 4vy3 poaoad 
Ajuo you ‘eo1AJos = eATZOR 
Ul squoulledxe puv 90udrl 
-odxe sty og ‘sseu40N14SIp 
qUdTOINS YRIM Woes oq 4OU 
prnoo yoefqo 43 4nq fazeln00 
euo pue uoK4e}s OUO UOIy 
poyeredo oq 0% Te ‘“1orITUr 
euo puv ‘ustud ouo ‘adoos 
-9]9} OUO dT} £ S1OIITUT OZ 
{ Jepr0cel YyIM ‘osvq oY} Jo 
013090 944 UI Je[Nd0 suo puv 
‘suistid Om4 YqIM 4say ‘oseq 
pexy & UzIM guouINsysur uv 
pers} uey} ey os f poammbos sua ‘oseq oy jfoy punoiZ yx00uIs 003 pur ‘oouds 
uedo uv ofr] 004 ‘eulty YONUT 004 Ose f spuvYy s,uoUT o4y Jo Yono4 
snoarou ey}Aq sv [fom sv ‘purm 043 Aq A[is¥e 004 PozwIqIA JuOUINAysUT 
04} pue ‘10430 943 03 2a[Fuv oAQeior sodoud 831 03 odoosoyo, ouo 
qsn{pe 0} SnOArOU 003 o1amM ‘oq P[NOD UO SY OATIG SB 


‘uowoyi | 





poyord woae Joy ‘uooe Ur JOAOZVYA aNTVA OU Jo Woy} puUNoy oy 4nq | 
‘g01qe} JO OsN 9Y} ynoYyIIA sone 9Y} YVOIpUT 0} JOp1090I B YAR 
‘opsuviy on JO apts 043 03 o[Fuv 4yDis v 4e APOVxe yuoUTNAZSUT PUodeS 
oy} Burovyd jo Azrssooou oy} Furyetaqo 10; surezsAs quoseytp ypLM 
‘spod13 Uo szueUINIZSUT ‘eseq porNSVOUL YZLM szUOUINIZSUT jo AZoLIvA 
yvoi3 v peMOT[OJ usyy { [[eUIs 003 O8eq PUY “QoUTZSIPUT 003 SEA 
eSvut ous, ‘“[9Sl Ut “uIog 4seA, 3 ‘zzavnb Zurjovsjer oyquop 
puy ssvjs offurs ve yqIM 4ysiy { syuewnaysut dvayo ypeurs Jo Aqorrea 
qvoiB e yyIM suvok UdAoTe J0y poyuoUItedxe oF] “ApAOqoR;syYVs AOA 
SPUOUINIZSUT SITY JO 4800 pu 4yFI0M oy} Soysn! ULpssg [eIOTIOX) 
*‘quoumnijsut AroT[Iy18 OY} YL oUleS 
eyy, “yuowoFeFZue uv Zuranp ojqissod sv yonut sv JaA0CO Jepun puL 
‘oy JO OUT, OY} JO ynO syuOWIFeI OY} JO SyULY 943 UO ydoy oq [TTA 
‘osino0d JO “QuOUINIysUT OY, 
“‘quoutSe1 943 jo Iver 943 
UI 9J9T Oq 0} SI—quoUINIySUI 
04} PU SeATESUIOY} I0A00 
0} Ylomysvoiq @ dn mo1q3 
03 peou Avur Aoy yorya 





‘sapeds 110g} yde0xe—sj004 
Siseu0rd oy} YZ 98104 
ayy, “woyy Aq pozvsedo puv 
19Y0j0138 V OFT preyor37eq 
24} Uo srs9U0Id Aq potted oq 
0} nq “L ‘ON 04} OXI] — 
% UO Youu ey} UO pez 

“SUVI} OG 03 SI Ay “10943 
puy soyjeurs ynq ‘f ‘on, sv 
wo4ss ouvs 043 uo ‘A1;URy 
“Ul 10} ‘g ‘ON “quoumnsysut UT 
Suryeur st uvpsreg pesouay 
‘Aavsseoou jt pozvedes Sumy 
oy} pu soURysIP 10z10Y8 
@ 0} 498 oq Uy} prnoys 
quownysur oy, “yutod oures 
94} 42A00 © sedooseyoz 943 
Ul SITVY [VOTZIOA OY} Woy 
sund oy} [Te ery 07 Apwos 
aq 03 se os Aweue oy} uO 
pourer3 ydoy sund oy} pur | 
‘puodsar100 03 408 sund 043 
uo 8431s oy ‘Auous oy} | 
JO JOYS soULysIP B 0 408 
eq prnoys yuouInsysut 943 | 
‘s}80q be mnie. Aq poyougye | 
Bureq sdiys oy} 10 ‘10430 
oy} Suryovoadde ose sdrys oy} Jo royzI0 oy A, “pavoqdrys 10; pus 
Aro] AV UrezUNOUL pa ppey oJ opeul sv Z ‘ON CYT, “yuoUNZSUT 
oy} JO 4800 vazxe 043 Joy Avd UoOs plnOA 8714 Jo JequINU poesvoroUT | 
oy} PUY PoALS UOKUNUIUTE JO 4800 OYJ, ‘eduVA Buoy ye uoYOUT Ut | 
8300[qo 03 u9A0 





| 





‘Aowanoow void 941 JO UNION uO suNnF Arvu0H7wys OF.zeT | 








9804} JO} 9 “ON 94} JO dovTd 043 Oye} ULO 4vy} QUOUINIYSUI OU ST O10TF 
quowZpul suepseg [e19uey UI 4ynq ‘se1J0}3eq 48¥00-vEs IO] OFeZUBAPE 
yeoid AI9A 0} posn oq plnod f ‘ON oeYyy, ‘Uorrodoid 19;veu3 [4s 
@ Ul OsvarIOUT 4800 pue 4yZIeM oy APuonb ‘ 48Ip O49 qT 
OSVIIOUI YSNU OSE OY} SV [JAK S¥ SedoodseToz OUT, “OOOT JNOqe syFrom 
9 “ON wry “sorry OL ATuo syfrom ‘ouresy yy “LZ “ON “9 “ON 
94} SB oUIes O43 ynOge SI / ‘ON 943 o7vI0dO 03 pormber ouTy oY, 
‘QOURISIP OY} J[VY-OU0 4e g “ON YIM SE OUTYS 943 OI S}[NSEI O43 
os ‘19m0d oy} jTey-ouo ueYyy s1OUI ore sedoosojo} oY} ynq ‘ezIs oY} 
J{PY-Ouo UvYy, SS9T ST esvq CYT, “9 “ON Jo 3UyR Jey suf SIZ “ON JO 
Ajroedvo ayy, *80130U1 N09 04 segue SI Jop100el OY} PUe—uOT}e> 
-1odsuvi} Sump yuounrjsut oy} jo sfvayyBuo, poyord—soajour FE 
sodooseje, ‘sorjour F{ JO osvq v S¥y yUOUINYsUI sTyy,  ‘“poyerodo 
oq 0} Apvor ‘uorptsod ut fs ‘ony quoumnmsut squoseider ¢ “Sig = ‘opis 
19430 04} UO Pep[oy oUreIy 94} PUY Opis ONO UO 4YWOUINIZSUT YZIM SED 
ey} ‘asi0y v no poxyoud / ‘ony quowmnaysut squosoider % “Big = *seL10990q 
WOTZWOYTZIOS Pu’ 48¥OO-vas OJ pop 1 Aypewodse st yuowmsysut 
SIYy, “UAMOUY SI COURISIP oY} USA szyFIs OU pue [Ny Jo uvouE 
04} UTYZIA st ‘uoT}oUr Ut sdoo7 40 ‘sdrys 03 410 ‘syoefqo Areuorneqs 
0} JOY} S101I0 04} pue ‘spuoces Az11qG} SI dOURBSIP oY} ZuryVR 
Joy poumber ou oSvioae oyy,  “soujour 
000‘0T 0} pozenpei# st sepi00e1 oy} pute 
‘ 9ZOUIVIP UT “WUT OG SesseTT yoofqo YIM ‘Buoy 
serjour $1 sedoosea, 043 ‘Zuo, soijout F sz 
O8eq CYL “JOOITpP OULISIP OY} SEzBOIpUl 4VYR 
Jepi00er &@ puv ‘sedoose[o} om3 ‘oseq poxy & 
SY FUOWINAYSUT STU, °4911N4 OY} JO seq OUP 
10 ‘uoSvM oy} Jo uorz1s0d oy} 0} sdNEIEJOR 
qnoyytA ‘uoroeirp Aue ur cows vO JUOUNIZSUT 
ey} 4843 Moys 03—peuedo si0op—pourn3 
Apjaed quournsysut oy} 431M ‘9 ‘ON GUOUINIQSTI 
JO MOIA Opis v szuoserder [ “Sig “vpnurs0F 
[eouemou0s144 ojduis ve Aq J0ArEsqo oY} 
— q 20[qo 043 Jo souLySIp oY} oUTUIIO}OpP 
03 Asvo st 41 ‘uMouy ole W YW sepsue oyp 
puv q osvq 943 JO YzZuUeT ey} COU “quOID 
“HP 9q pynom J0470 Youo YyrA sodooseyez 
oy} jo opsue 043 CO 4e orem yoolgo oy} JP 
*pourez100se 0} SI couRySTp esogm yoolqo 
a oy} gq pue sodoose[oz 04} ole WW ory 
‘wei8erp poxouue oy} ut sv ‘aseq v ULIOJ [[IA\ Sedoose7o} OM4 O43 Zur 
-q00UU0D OUTT B OTIYA\ ‘o[ZuvIy Jo SepIs oY} WIJ [[LM edoose[o} Yous 
JO SIxv vy} pav yoolqo oy} YSnorqy UMVIpP sour] ‘forjered JoBu0] ou ore: 
sodooseo} 94} JO sox¥ oY4 wey QUOPIAS SI 41 ‘souRZsIP v Ae yoolgo 
OUIs OY} 03 poezoortp ore sodooseye} osey} YIOq Ue puL Soar: 
yo0y oulos poovtd sedooseez omy Jo ATTeryUeSse BySISUOD 4] «‘ooUETB: 
w 4¥ 4ysoulTe pouTUIejop oq uvo qoolqo Auv jo souvysIp oy} Yop 
jO pre 043 Aq quouInsysut uv st Jopuy oBuvi v yey siepvesr Areyrur: 
-u0u Ino 04 uretdxe 03 sovjd jo gyno oq you Avul yy ‘UMOUY [TOA 
MoU pu ‘alIeg jo ‘uvpisg [vrousKy) Aq poqueAUI Jepuy oSuvr oyy 
JO squowdopaaop 4s80z¥, oY} MOYs sUOTZeIysNTT! Surduvduioooe AH, 














‘T ‘Old 


UHANIA AONVYU NVaAUAA ZH 


‘g “DLT 








Marcu 21, 1879. 


THE ENGINEER. 





213 








=—__ 


SWING 


BRIDGE OVER THE LIFFEY, BERESFORD PLACE, DUBLIN. 


MR, BINDON B. STONEY, M.1.C.E., DUBLIN, ENGINEER. 
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PLAN OF WOODEN 


In Tue Encinzrr of the 27th of April, 1877, under the 
head of ‘‘Contracts Open,” we gave by illustration and 
specification, a general description of the swing bridge over the 
Liffey. Having been favoured with detailed drawings of the 
superstructure and the machinery by which the bridge is | 
worked, we are enabled to place them before our readers as 
representing a good example of this type of bridge. An eleva- | 
tion of the main girder, together with some details of the | 
turning gear and a transverse section, were given in our im- 
pression for the 7th inst. We now complete our illustrations | 
above and on page 208. In these the wrought iron platform | 
A, supporting the superstructure, is erected on a stone pier 
in the centre of the river. The platform is composed of a 
series of cross girders, as shown in section at page 174 ante. 
The cross girders are united on the top by floor-plates 4in. | 
thick and 2ft. wide, butted and connec by cover strips. | 
On the outside of the cross girders is a belt, consisting of a 
web-plate 18in. deep, and angles top and bottom. This plat- 
form is bolted down to the centre of the pier by means of 
twenty-eight bolts 2in. diameter, which reach down to low 
water mark, as seen at page 208. 

The roller path consists of ten segments, turned to an angle 

equal to that of the conical tread of the rollers, This path was 
accurately set, and the space left between the cross girders 
rammed in solidly with concrete. The centre pivot B 
carries the top cast iron pivot D, and the latter, in connec- 
tion with four cast iron rollers E, carry the whole of the | 
superstructure. This consists of a strong central box girder | 
F, 4in. deep, as shown in cross section on 174. | 
Resting on this box girder are the two main girders G, as 
shown in elevation. The top flange of these girders is | 
formed in the usual way, but the bottom flange is formed | 
by the floor-plates, which are 2ft. wide, jin. thick, care- 
fully butted over the sixty small cross girders. The latter 
are made of strong T-bars and a gin. web, strengthened at the 
bettom along the centre part by means of a flat bar 3in. 
by jin. and 12ft. in length. The ends of the bridge are 
also formed of two bent cross girders, of similar section to 
those above described. Along the inside of the main girders, | 
and preventing the carriage wheels from coming in contact 
with the former, are placed curved plates J— 174— 
which serve, also, to keep the main girders in true vertical | 
position. The cast iron rollers E are encased in four wrought | 
iron boxes K, and so adjusted, by means of teak ings, 
that they carry a small portion of. the weight of the super- 
structure. Each end of the swivel portion of the bridge is 
provided with a powerful locking gear, as shown in detailed 
plan, page 208. 
Bolted to the bottom flanges of the central cross girder 
is a cast iron rack L—p. 174—32ft. diameter, 4in. pitch, 
with 300 teeth. Into this a malleable cast iron pinion 
M, with twelve cogs, which receives its motive power by 
means of gearing and shafting, as shown in general elevation. 
The bridge can be turned by two men at the crab contained 
in the engine-house with ease, a power equal to about 15 1b. 
pressure at the handle of crab being sufficient to overcome the 
riction, amounting to from 25 to 30 per cent. of the dead 
weight of the ironwork. 

e bridge can also be turned by means of steam power; 
the boiler, of vertical type, is 3ft. 3in. diameter by 9ft. high, | 
is shown at N in general plan; it was tested to 2201b. per | 
square inch, The engines have two cylinders, each 7}in. | 
bore and 12in. stroke, and are also of the vertical type. They | 
were specially designed by the Skerne Ironworks Company’s 
engineer, Mr. H. Nabholz, so as to occupy as little room as 
possible. They are fitted with reversing gear, and 
all the handles are within easy reach of the engine- 
driver, whose standpoint is such as to give him a 
full view of the bridge during the operation of turning. The 
exact position of the bridge is indicated on a brass dial O, and 
as soon as the swinging portion of the bri occupies its 
accurate position on the abutments, the attention of the man 
in charge is attracted by the sound of a bell in connection 
with above brass dial. us even in foggy weather the engine 
man will easily be able to know when to stop. All the 
principal dimensions will be found on the illustrations, which 
are of themselves almost self-explanatory to those desirous of 
the information they convey. e may here state that the 
centre pier is 40ft. in width, and the clear o ning on either 





side is 40ft., the total length of the swing girders being 120ft. 
In proportion to the spans the girders for ordin traffic 
may appear rather strong, but it must be noted that though a 


considerable piece of the centre of the bridge is supported, 
the strains on a bridge of this character are sutticiently 
ambiguous to make web girders more suitable than lattice 
girders. Rigid exactness in assigning the strains in girders 
so subject, as in swing bridges, to varying conditions of strain, 
is not attainable, and hence practical knowledge guided by 
simple calculations for maximum strains must finally be 
depended upon to assign the necessary sectional areas of the 
various parts. 

The bridge we have illustrated gains interest from its 
having been designed by an engineer of acknowledged ability 
in treating the questions of strain in structures, and the 
information we have now given is sufficient to guide our 
younger readers in their application of the formule which 








‘ description of the embryo of 


Mr. Stoney among others has given them. At the time of 


PIER SHOWING POSITION OF ENGINE HOUSE &c 


The general contractor for the work was Mr. J. Doherty, 


construction of the bridge, plate iron was £7 5s. per ton, and the whole of the ironwork being supplied by the Skerne Iron- 


these girders cost, erected, £14 15s. per ton. 





works Company, Darlington and London, 





EDISON’S 





By the courtesy of Colonel Gouraud we have had a quiet 
interview with this, the latest arrival from Mr. Edison to this 
country. Most of our readers are by this time quite familiar 
with the ordinary Bell telephone, they knowits excellencies, and 
they know its defects. One of the latter is the extreme lowness, 
so to speak, of the received sounds, and great efforts have 
been made to increase the volume of sound. To a slight 
extent these efforts have been successful. Has it, however, 
not struck some of our scientific friends that there still exists 
a field to explore, and a field which might prove richly 
impregnated with pure metal? It is often said when a hint 
is thrown out by any writer, Why does he not investigate 
himself? The reason is just this: An ree oy is an 
investigator, and must remain so to the end of the chapter. 
Once commence experimental work, and other work must be 
laid aside. There are many people who have time, money, 
and energy to spare, and these would find ample work in 
experimental research. 

e ordinary Bell telephone consists of a magnet surrounded 
by a coil of wire, one pole of the magnet nearly touching a 
metal diaphragm. The vibrations of this diaphragm affect 
the magnetisation of the magnet and thus cause a current in 
the surrounding coil which is connected to the line wire. The 
action of one instrument isa inverted in the other; 
the current from the line passing through the coil 
affects the magnet, and thus acts upon the one 
Is it not possible to replace the magnet by something else ? W 
have reason to think that Mr. Edison would have contented 
himself with perfecting a transmitter if obstacles had not been 
thrown in his way to use the Bell receiver. It seems to us 
feasible that a condenser might be made to replace the magnet, 
or that a solenoidal core might with advantage be used. We 
know that Mr. Edison has constructed telephones on the con- 
denser principle, but it seems the investigation was not carried 
out, ri the designs we have before us are not exactly in 
accordance with what seems to us best. So far as we can see 
the solenoidal principle has not been tried by him, and yet it 
is but a continuation of the principle of his own transmitter. 
Mr. Edison in his transmitter varies a voltaic current by the 
vibration of the oe. Mr. Bell, as we have said, varies 
an induced current. The latter current is necessarily very 
feeble ; the former may be as strong or as weak as is found best 
suited for the circuit on which the telephone is placed. The 
Bell telephone is complete in itself, is simple and handy, and 
requires no erp these advan counterbalance the 
great defect of lack of volume of sound? We are strongly 
inclined to answer no; the defect is radical, and must be 
overcome before the instrument can be used to any great extent 
in England. Mr. Edison claims to have a better transmitter, 
a claim which wedo not think has been denied, and now he puts 
forward a new receiver. If our readers will look back to our 
issue for December 13th, 1878, Re 425, they will find a short 

is 





instrument, It is called 


TELEPHONE RECEIVER. 





the ‘‘ Motograph Receiver.” We there say, ‘It works quite 
well in conjunction with the Edison carbon transmitter. In 
Fig. 28—the form shown was devised November 23rd, 1877— 
the back of the motograph receiver has been removed, show- 
ing its construction. .” The development of this 
instrument has resulted in the one now to described. 
Fig. 1 is a front view of the instrument; Fig. 2. back view. 
It should be premised that the instrument in England has 
been hurriedly and roughly made, we believe in order that 
Prof. Tyndall might have a model to illustrate the portion of 
his course of lectures on ‘‘ Sound,” now being delivered at the 
Royal Institution. Mr. Edison, in a letter to Colonel Gouraud, 
says: ‘‘Please understand, and have others understand, that these 
instruments were made in 
five days, and are only ex- 
perimental.” Unfortunately, 
the transmitter in these ex- 
perimental instruments is 
placed directly in front of the 
receiving diaphragm, where- 
as it will ultimately be placed 
elsewhere, A being the 
oe telephone, C 
the receiving diaph 3 
On the top of the on os 
containing the apparatus is 

laced a call » so that 
any one who wishes to trans- 
mit a message can indicate 
his wish. Fig. 2 shows fully 
the porte of the instrument. F F is an iron casting, into 
which one end of the spring S is fixed. This spring 
is regulated by the binding screw B. The brass axis C is 
connected with the wheel W, which is driven by W', the 
latter being actuated by the recipient of the message by the 
handle H, or preferably by an automatic apparatus. Upon C 
is placed a chemically-prepared chalk cylinder K. As the axis 
C rotates, so does this cylinder. Connected with the centre of 
the mica diaphragm at Dis a metal rod R, one end of which 
rests on the rotating cylinder, the requisite pressure being 

btained by adjusting the spring 8. The contact between the 
cylinder and the rod gives rise to friction, and as the cylinder 
is rotated in a direction away from the diaphragm, the 
diaphragm is pulled because of this friction. So far, the — 
tion is purely mechanical, and, were the axis moved by clock- 
work, a point would almost immediately be reached, when the 
resistance of the diaphragm and the friction would be equal, 
and so long after this as the motion of the cylinder is uniform, 
no alteration in the position of the diaphragm will take place. 
When, however, an electrical current ses through the 
circuit, of which the cylinder and metal rod form part, an 
electro-chemical action takes place, the coefficient of friction 
is lessened and the diaphragm moves towards its normal 
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position. As soon, however, as the current ceases, the full 
effect of friction is felt upon the diaphragm. If the strength 
of the current vary, it is said that the friction varies pro- 
portionally, and as the sound waves impinge upon the 
transmitting membrane with a constantly varying force, the 
current transmitted constantly varies; hence the friction 
varies, and lastly the motion of the diaphragm of the receiver. 
It will probably be found that this is not an exact descrip- 
tion of the action of the instrument, but that there is an 
absolute cessation of current, and that the action of the dia- 
phragm is due to this cessation of current and not to variation 
of the current. Be this as it may, the current is governed by 
the sound waves, and hence the motion of the receiving dia- 
phragm is so governed also, and thus the sound waves are 
——— by the receiving instrument. 
jerring again to Fig. 2, M is an axle carrying the roller 
R, which dips into a vessel containing some water. The 
roller R is raised by means of a lever, and brought into 
contact with the chalk cylinder, which is thus kept well 
moistened. An improvement upon this would the 
introduction of a cap arrangement, so adjusted that the 
requisite moisture would be supplied. The connections 
are made as shown by the figure. It is necessary that we 
should see some further trials of the instrument before 
attempting to judge its exact value. Still we think the fore- 
going description will show that the whole is in strict accord- 
ance with t = | and hence may be expected to do 
satisfactory wo Fig. 3 shows the receiving diap! 
with its adjusting screw and spring. Fig. 4 shows the 
mechanism of the roller M. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves 2 end gaa opinions of our 
correspondents. 


THE EFFICIENCY OF PROPELLERS, 
Sir,—Having answered the first remarks made upon the report 
on the comparative efficiency of the De Bay propeller and 
the Griffiths screw by inviting their authors to try in my a 
ratus any screw they might wish to compare with my propeller, 
it was my intention not to say any more on the snbject until 
fresh experiments with new screws m carried out ; but 
that one of your correspondents expresses the opinion that 
no value isto be attached to experiments made in so small a tank, 
I think it but fair, out of regard to those gentlemen who have 
accepted my invitation, just to point out wherein “ Y.” is mis- 
taken in this 
If he had been present at the experiments he would have ob- 
served that in a tank of this size and form, with a partition 


stopping short at each end, leaving a passage equal to that 
between the ition and each side of the tank, the effect was 
to cause propeller when worked separately to move the 


whole body of water in the tank round this uniform ‘ 
thus producing with a fixed screw the same result that would be 
obtained with a screw advancing with a ship in a large expanse 
a ing tak the liberty of asking i aluabl: 
ving taken the o some space in your Vv: e 
paper for the foregoing answer to ‘* Y,” I will take the oppor- 
issi of answering Messrs. James 
to consider my propeller as 


merely a modification mn eee Se eae 
screws placed one abaft the other. Now, if these two gentlemen 
will carefully examine into the comparative merits of such 


a 
combination of screws and of my propeller, they will hardly fail 
to perceive that in the former case the screw nearest the vessel 
works exactly like a single screw with all the defects of such 
upon water not at the same time acted upon by the after one, 
and that the water is being acted upon by the after screw at the 
very moment it is leaving the ship, and a after much 
of its inertia or useful resistance to the propelling effect has been 
destroyed by the forward screw, which would also cause consider- 
able a in the = by tome 

ver advan @ system pte may have 
over that by the ordinary screw, it is ovthen ly not the Sproper 
thing to do to act upon the water already displaced in a direction 
useless for propelling purposes ; and, indi but very little of 
this uselessly disp! water can be acted upon, as it is driven 
away from rather than towards the after screw. But, on the 
contrary, that system which altogether prevents such useless dis- 

t, whi 





» which obtains a firm grip upon the water in the exact 
direction useful for 4 


oar and which surrounds the work of 
one screw by that of the other, by placing one screw inside that 
revolving in a contrary direction, this system must produce a 
very much higher efficiency than one containing the defects I 
have endeavoured to point out. 

The propeller illustrated in Tue ENGINEER of the 14th ult. is 
composed practically of four different screws, in two pairs, work- 
ing round each other ; the only parts of one pair not surrounding 
the work done by parts of the other are those necessary for the 
connection of the outer and inner screws of each pair ther 
and to their bosses. e useless work of each pair revolving in 
cppepite directions is counteracted, and results in a large increase to 

e useful work of the propeller, the water never receiving any 
motion but that exactly in the direction useful for propulsion. 

would tt as soon as Mr. Mackenzie, the owner of the 
vessel alluded to by Messrs. Vivian and Martin, and the clever 
inventor of the engine for yn two shafts in opposite direc- 
tions, heard of my = pene and understood its principles, he 
ac ledged, in a letter published in a contemporary on July 
19th, 1878, that it was likely to be superior to that com of 
two screws one abaft the other, for the reasons he therein gives. 
The question of , alluded to by Mr. Martin, is not yet under 
discussion, but I might say, however, that spur wheels are 
objectionable only when they are not necessary to obtain advan- 
far greater than the disadvantages arising from their use. 
jpur wheels were formerly used on board ship between the 
engine and propellers, when the material entering into their con- 
struction was far inferior to that which can now be obtained, and 
when a tooth broke it was on account of flaws or other faults so 
common in cast iron. This risk completely disappears with 
Whitworth’s compressed steel, Siemens’ or Bessemer’s, but, as I 
said, the time has not yet arrived for the investigation of the best 
means of driving two shafts in opposite directions. Shipowners 
have said to me, “‘ Let us ascertain the superiority of your pro- 
ss and we shall soon find the best way to drive it.” There is 
ittle doubt on this oe and most likely Mr. Mackenzie’s 
engine nae ae — ~~ a F say-most ~y + because 
my present purpose being to prove the superiority of m 
i 7a = enbaney, aae.:fer a pe at 

Own an means, and consequently ve not yet given 
to Mr. Mackenzie's engine the attention which it pad ae re 
merits ; besides which, when the wm apares Fe the new propeller 
shall have been fully and positively established by means of an 
inferior way of driving, those who shall then choose to use it will 
themselves decide in what manner they will er to drive it in 
their ships, and then any improvement upon the methods I shall 
have —and such improvement cannot fail to be forthcoming— 
will cause a further increase in the of superiority I shall 
at on. pid es eae > C. Spruyr De Bay. 

q ria-c i 
Westminster, 8.W., March 18th, 


THE COST OF THE ELECTRIC LIGHT. 


_ S1B,—I cannot let another week without asking for further 
information on the statement which appeared in your issue of the 





7th inst., under the above heading. Your correspondent makes 
the, to me, astonishing assertion that each A size, or 6000-candle 

wer, Gramme machine, takes 6-horse power indicated to 

ive it. Having myself taken a good many diagrams from 
engines driving Gramme machines of the size named by him 
—~ | having arrived at fairly uniform results, I had ormed 
a strong opinion that from 3°6 to 37 was the maximum 
power, taken by these machines, even when working with 
the minimum of external resistance, that is, with the lamp 
——— to them in short circuit. I enclose a tracing of three 
cards taken from a horizontal engine, cylinder 94in. by 14in., 
and from these you will see the average power taken is 7°45, 
As this includes the friction of engine itself, shafting, as well as 
the two machines, of which the engine friction is more than 
ordinarily great, on account of its extra size and weight, I 
bring it into comparison with the 12-horse power your corre- 
spondent debits his two machines with. The question is interest- 
ing, and for further remark. I find that in most cases 
where the external resistance of several hundred feet of cable is 
introduced into the circuit, 2°3 to 2°75-horse power'is‘usually taken 
by this size machine. Your correspondent seems to have had great 
difficulty in governing his first engine correctly. I do not wonder 
at this; most of the ordinary trade governors working on a 
throttle valve on the steam supply set up a regular pulsa- 
ting movement, or “hunt,” as the makers call it. This 
hunting is fa‘ to the dynamo-electric machine, and 
any manufacturer of steam engines who undertakes to supply 
an engine for driving electric light apparatus may rest assured 
that a steady non-hunting governor, which will control the 
speed within 4 per cent., is a sine gud non for success. I now 
come to the point on which the whole question — Your 
correspondent brings into comparison with the electric light a 
standard of gaslighting, which I think most of us will hold 
utterly insufficient. e tells us that a shop 170ft. by 45ft., or a 
total of 76,500ft. floor space, was gt thirty gas jets, each 
burning about 3°2 cubic feet per hour. ithout further infor- 
mation it is difficult to understand how good work could be carried 
on profitably in such Cimmerian darkness; he mentions the 
fitting of pumps, and piston-rods, crossheads, &c., and as these 
things usually require careful centreing, scribing, &c., it is usual 
to see each fitter with a burner to himself. I am led 
to the conclusion, therefore, that either he employs a very 
small number of men and tools scattered over this large 
shop, or that his work must go on very slackly, and 
consequently unprofitably after nightfall; and as we are dis- 
cussing the cost of light, I may here remark that the broad 
subject of the amount of artificial light that it is profitable 
to introduce into a workshop or manufactory has never received 
the attention that it deserves. Your correspondent says his men 
like the electric light ; it “‘ enables them to see round their work 
better.” I think this sentence speaks volumes. Seeing round your 
work means yood work, means an early detection of flaws in 
casting or forging ; it means a possibility of carrying on the slow 
process of erecting machinery, which is rarely profitably done by 
artificial light. 

After a few months’ careful observation I should like to have 
your a opinion a second time oa this subject, 
whether at that period he will consider that his additional outlay 
on more light has not come to him in better finish and 
greater outturn of all work carried on under artificial light. 

This letter has run to a considerable length, so I will reserve 
for a future communication my own experience of the electric 
light opplied to foundry purposes. AVELLANA. 

March 19th. vee 


COUNTY SURVEYORSHIPS, IRELAND. 

Srz,—As doubtless the result of the article in last week’s Enat- 
NEER on the above subject’ will be to induce some of the members 
of our profession to take part in the next examination for these 

intments, it may be an act of kindness to them to publish 
e experience of an unsuccessful i moust t 
a the accuracy of all that is stated by Mr. Carter 
raper. 
- Let not the intending candidate flatter himself that, though 
rusty in pure mathematics and somewhat oblivious of abstract 
theories well known when fresh l or college, he will, 
nevertheless, have such a decided advan’ over schoolboy com- 
petitors from his fifteen or eighteen years of practical experience 
in engineering, and from that experience being not only in rail- 
way and canal engineering, but also in marine and hydraulic 
engineering, and possibly architecture also, thet he will stand a 
coed chance of being successful. Let him not either deceive 

imself with the comforting reflection that the marks are so much 
higher in the practical part than in the theoretic. All this is set 
at nought by the fact that whereas the examination in the first 
week is so stiff that no one, unless fresh from a college or the 
hands of a “‘crammer,” stands the smallest chance of passing it 
even respectably, the — in the second week are so simple 
that nothing but a little k knowledge is requisite to pose 9 
one to reply to the greater of them with perfect success. 
Further, let not the intending candidate deceive himself with 
the notion that, as the conditions require ‘‘ practical experience,” 
“opportunities in the past of acquiring a thorough knowledge of 
the profession,” &c., such experience, though of fifteen or 
—- years duration, will be the smallest set off against an 
inferior number of marks, as the recommendations of the Com- 
missioners are made gp on the number of marks. In proof 
of what I have stated, | give the fact that a few years back a 
successful competitor in one of these examinations had only left 
college twelve months before, and these twelve months spent in 
an office were the sum total of his experience in engineering. 
Competitors with him were men who had had from ten to 
eighteen years’ experience on high-class works, men who had held 
good appointments, before the dull times, both at home and 


In the examination in which I took I, in the second 
week’s work, was first in “ ine Engineering,” first by 7 per 
cent. in ‘‘County Works,” and sufficiently high in the oad 

pers to have obtained more marks—for this, the real engineer- 
ing portion of the examination—than one of the gentlemen who 
were then appointed to surveyorships; bat in the pure mathe- 
matics, theories, &c., of the first week, I literally dis- 
graced myself—disgraced myself, that is, if that man be dis- 
graced who, whilst writing English with the purity of Macaulay, 
should, nevertheless, be unable to recite the rules of Syntax 
verbatim. Crepo Exrerto, 

March 16th. 





THE ACTION OF DYNAMITE. 

_Sin,—A correspondent asks in last week’s issue, “‘Is it a fact 
that dynamite acts with nearly all its explosive force down- 
wards?” In reply, I have had considerable experience with this 
valuable explosive—having put many tons of it through my 
hands—and I assert that this popular notion is f ious. Your 
correspondent is right in believing that if two flags of equal thick- 
ness’ had a ogee of dae nee ad close between them and 
fired, that both would be similarly broken. 

The explosive forces of gunpowder and dynamite exert them- 
selves in — direction equally. Dynamite, however, is vastly 
more powerful and quicker in action than gunpowder. As an 
illustration of this, if a pound or two of —— er were put on 
a whinstone boulder of, say, one ton weight, and covered u 
with and fired with a fuze, the result would be the 
would be driven off, and the stone left unbroken ; but if a quarter 
of a pound of dynamite were pressed on top of the boulder, and 
tamped closely with a few shovels full of soft clay or wet earth— 
so as to retard the ete Sate when exploded the boulder 
would be broken to the , but not the dynamite 
strikes down merely, for if a similar charge be placed in a crow- 
bar hole close under the bottom of ths shane endl Sed, its power- 
ful explosive ferce upwards would alse break the stone, and turn 





it out of its bed at the same time. Then, as an example of the 
lateral action of dynamite, the other day I told a man to fire a 
shot in a clay seam behind a mass of rock. He made a 6ft. hole 
in the clay with a stick, and fired therein 1} lb. of dynamite, the 
result being that over 400 tons of rock were brought down with 
this single shot. In such places dynamite is most effective and 
economical, whilst it would be useless to fire gunpowder therein 
on account of its being so much less powerful and slower in 
action. ain, owing to the quick and powerful action of dyna- 
mite, it is found in quarrying that it is best to bore till a natural 
crack or seam in the rock is reached, so that when the explosion 
of the dynamite occurs, it opens the rock at its natural joint and 
turns out the stones in larger blocks. 

This is quite contrary to the mode adopted when gunpowder is 
used, which, if fired in a joint, the force would escape with doing 
work, J.C. B. 

FORESHORE OF THE THAMES. 

Srr,—As the state of the foreshore of the river between West- 
minster and Blackfriars Bridges on the Surrey side has been 
lately more or less noticed by several of the leading periodicals 
and, I believe, discussed by the Metropolitan Board of Works, t 
need not apologise for begging you to allow me to draw the 
attention of the better in!ormed portion of the public to it at 
once through the medium of your columns. The less so that a 
possibility exists of our being invaded by the frightful pestilence 
which has now for some time been devastating Astrachan and 
other parts of Russia—a possibility so serious that it has 
awakened the active attention of most, if not all, of the Govern- 
ments in Europe. , 

Having been the author of the articles which appeared in 1860 
and 1861 in THE ENGINEER on the subject of ‘‘ The Thames 
Embankment,” and also a competitor before the Royal Commis- 
sion for the carrying out of that work, I am necessarily ‘‘ well 
up” on the subject locally as well as professionally. These 
articles involved a principle which was firet brought prominently 
into public notice by the late Mr. Thomas Page, C.E., and 
specially applied by your humble servant, but was wholly 
ignored by the Royal Desenlations who were so sorely afflicted 
with ‘‘ esthetics on the brain” that they sacrificed usefulness, 
economy, and commercial profit to a very costly fangle, which, 
nevertheless, had so far the good effect of obliterating that portion 
of the Middlesex foreshore as a stinkpot or miasma still. 

It is not my purpose now, however, to rediscuss the proprieties 
of the Thames Embankment. ‘That, unfortunately for London 
ratepayers, is done with so far as their health, but not their 
pockets, are concerned, and I only refer to these articles for the 
purpose of pointing out that a similar application of the principle 
enunciated in them is requisite to be carried out at once in order 
to obtain a permanent scour over the foreshore opposite, so as to 
carry away the present and prevent any further or future deposit 
of sewage mud above low-water mark on these alternately wet 
and dry banks, without in any way incommoding or injuring the 
navigation or the wharf I a wy alongside. ‘ 

In the protest which the late Mr. Thwaites made against the 
report of his brother commissioners and got appended to it, the 
third point of that protest was “against the omission of the 
Southern Embankment from the recommendations of the 
report ;” because agreeing “‘ with the Parliamentary Committee 
of last year—1860—in considering the embankment of the south 
side as a necessary part of any complete scheme for the improve- 
ment of the river and the metropolis.” Ihave never yet h 
any one aver that the late Mr. Thwaites was a man whose 
opinions could be safely despised. The twelfth paragraph of that 
report to which Mr. ‘Thwaites was referring—as above—stood as 
follows :—‘‘ We are not re mtn to recommend the construction 
of an embankment on the Surrey shore at present, but if here- 
after it should be thought desirable or necessary to embank any 
portion of it, the scheme we have proposed for the Middlesex 
side will not in any way interfere with it.” Surely that ‘‘here- 
after ” has come. 

The modest estimate of the commissioners for their proposed, 

since executed, beatification of the metropolis was 
£1,500,000. How much it has actually cost, exclusive of Cleo- 
patra’s Needle, and the 10,000,000 of cubic feet of tidal water— 
scouring power—shut out of every tide, I forget at this moment, 
but remember that my estimate in a eolumns, and given in to 
the commissioners, was only £300,000. What I intend to propose 
now need not cost anything like even the latter amount, and so 
far as it goes will be uctive of similarly advan results 
to those which would have been obtained from my former plan ; 
but I should be taking up too much of your valuable space were 
I to go on to describe it now, so must crave leave to give it in 
detail on an early occasion. F, W. Beaumont. 

London, March 4th. 

CONTINUOUS BRAKES. 

Srr,—Mr. Richardson, in his letter in your last number, draws 
attention to an important requirement in continuous brakes. It 
is well known that a large number of accidents occur from a 
carriage or pair of wheels leaving the rails, and that the brakes 
are either not applied by the accident, or are prevented from 
acting, as in the case alluded to on the Great Northern. It is 
obvious that the brakes should be at once self-applied when a 
carriage leaves the rails, and I have, as you will see in my 
patent, No. 4127, November 6th, 1877, provided the very thing 

ested by Mr. Richardson. 
n your leading article on brakes you put the number of 
Westinghouse brakes at 1200 carriages. According to the 
returns, there are only 1017 on all lines, though there were about 
150 more carriages on the Brighton line than mpueet, 
Gro. WESTINGHOUSE. 
St. Stephen’s Palace-chambers, Westminster, 
London, March 19th. 
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STEEL AND MALLEABLE IRON FROM PHOSPHORIC 
PIG IRON, 

Str,—In the Times last week appeared a statement that Messrs. 
Bolckow, Vaughan, and Co, had succeeded in de-phosphorising 
the Cleveland pig iron, and had rendered it fit for the manufac- 
ture of steel by the Bessemer process. Possibly this may be so. 
An inventor has placed in my hands a process which produces 
the following results :—Pig iron with 1°50 of phosphorus loses 
all but 0°005 by this process, and mes strong, malleable, or 
soft iron, which can be rolled or forged, and which for most 
purposes requires no addition of speigeleisen. new process 
can be carried on in the converter, or other suitable receiver, 
and involves no extra cost, while any common pig iron can be 
employed, instead of selected hematites. 

erchant iron can be thus made without the operation of 
puddling, and, of course, without its cost. R. F. Musuer. 

Cheltenham, March 19th, 





PHOTO-LITHOGRAPHY. 


Str,—Having observed in the ‘‘ Miscellanea” column of THE 
Enciveer, issued February 21st, a notice of the reproduction 
in miniature by gent ce a of the Chemist Bs 3 
a copy of which I have, I beg to say there is a miniature copy of 
the City Press new , Saturday, July 26th, 1878, being date 
of issue, which I think is a much more remarkable example of 
what can be done by the process of photo-lithography than that 
to which your notice refers. The whole paper, consisting of eight 
paces an forty-eight columns, being reduced to the size of 3gin. 

gin. ; the type appears to be nothing more than thousands of 
dots, and can on y be read with the aid of a microscope, which 
reveals the whole of the news as clearly and distinctly as pope. 

London, March, 1879 T. H. W. 


e have seen a copy of the reproduction in question, which 
f iin out all that our correspondent has said concerning it, 
D, E. 
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THE PATENT JOURNAL, 
Condensed from the Journal u of the the Commissioners of Patents, 
come to our notice that “that some applicants to the Patent- 
0 Sales rca roe Patent Specifications, have caused 
sk we unnecessary and sole ener ote pape hus 
Patent-office 0, “ge ey Kar Loved number of the page of THE 
dedi at which the require is referred to, 
instead £. giving the ye Rarer at the Specification. The 
mistake has been made by at THe Encinerr Index and 
giving t the chem Be there found, which only refer to 3 in place 
on to those pages and finding the numbers of the Specifi- 
cation. 
Grants and Dates of Provisional Protection for Six Months. 
366. Lock Cover, G. Dittmar, Berlin.—A communication from 0, 8. 
Adler, Berlin.—29th ya 1879. 


mM GENERATORS, a hres - St. Peter’s-square, Manchester. 
66. Oremmranaication Meg et GA; Bittner, Usedingda-tn-the-Ridne, 











Germany. 
p Pires, 8. Gratrix, Manchester. 
= quam the Roors of Hornovuses and other structures, T. W. Helli- 
il, Brighouse. 
672. 2 pee Expansion Gear, E. A. Wortmann, Ruhrert, Germany. 
574. BREECH-LOADING Fire-aRMs, J. Adsott and T. Adsett, rt ml 
576. Mountine or Framine Tires, C. A. Wellington, Water- street, Liver- 


1. 
Permanent Way of Raitways, &c., C. Schiff, Lothbury, London.— 
A communication from C, Grote, Frankfort, Germany. —13th February, 


1879. 
wan Foupiwa Tastes, W. H. Vaughan and 8. G, Vaughan, Old-street, 


Lond 
2, Cuncasmo Money Receiven, &c. na W, P. Thompson, High Holborn, 

sg Fs —A communication from Y. W. Kellet, Valetta, Malta. 

584. Looms, J. yy Dobcross. 

586. GASHOLDERS, G ker, Birmingham, 

588. Lamps, J. Wakefield, Theodore-street, and W. E. Fisher, Worcester 
Works, Birmingham. 

590. MountiNG Orpwancr, G. W, Rendel, Newcastle-on-Tyne. 

592. Prope..ine, &c., Suirs, J. L. Corbett, Glasgow, and W. Y. Fleming, 
Gourock, N.B. 

594. Hyproce Gas, E. G. Brewer, Chancery-lane, London.— A commu- 
nication from * E. ~~ 

596. Suarrs, &c., Vilson and eS Clegg, Clayton-le-M 

597. CLEANING thet Gavzes of SAFETY Lamps, J. Aspinall, Barnsley. 

598. Surpri1no Coat, C. H. G. Smith, Victoria-street, Westminster. 

599. Bricks, H. Johnson, Burgess Hill. 

600. jet on aly and AXLEs, M. Doubleday, Old Radford, and T, Humber, 
Nottin, 

602. Oresm Be Borers, W. A. Barlow, St. Paul’s-churchyard, London.—A 
Bay nny from A. Monchablon, Paris.—14th February, 1879. 

A Compinep Snirt and Brace, A. Franck, Paris. 

06. Fisn Joints of Raitways, J. T. King, Liverpool,—A communication 
from P. T. Madison, Indianapolis, “UL Ss. 

608. Ralnway Wuee.s, G. D. Owen and R. Dyson, Rother Ironworks, 
Rotherham. 

610. Water Waste Prevenrer and Disinrecror, H. L. Jones, Lant- 
ti 


street, 

612. Expiess Banp Saw Frames, H. Aylesbury, Bristol. 

614. Locxina Device for Screw Bouts and Nuts, J. B. Colbrain, Upper 
Holloway, London. 

616. Preumatic Brake Apparatus, F. W. Eames, Leeds 

618. VenTiLaTinG Byitpines, B. J. B. Mills, ‘Southampton-buildings, 
London.—A communication from F. L. Norton, New York, U.8. 

620. or gmgpam Muces, W. Hunt, Diggle, and W. B, Ho ollingworth, 
Dol 


622. Ratpway Brakes, R. J. Ellis, = —15th February, 1879, 

7. aa Tureaps, 8. Bash, Glasgow, and H. Levy, Piccadilly, 
andon. 

628. Rowners, &c. of Umprecuas, A. Clark, Balsall Heath. 

682. LrtHooRAPHING Macurnery, G. Newsum , Leeds. 

~~ Cuair ue for Rattways, W. G. Olpherts, Suffolk-street, Pall 

on. 

638. Looms, T. Brierley, Marsden.—17th February, 1879. 

995. Fasrentno for the Banps of GenTLEMEN’s Scakrs, J. Rogerson, Wood- 
street, London.—2lst February, 1879. 

Wel. Looms, J. Bywater and C. Bedford, Birstal. 





765. Securino Liqueur Borries,{M. Chapman, Charterl buildings, 
Goswell-road, don 
767. HYDROCARBON, &e., Lamp Buryers, B. G. Hall, Malvern Wells, 


Yorcester. 
769. Brercu-Loapinc SMALL-ARMS, W. W. Greener, Haymarket, London. 
—25th — a D W. R lk 
UOLNS 'YPE-LOCKING Devices, W. e, Southam - 
“palling, Lo ings, London.—A communication from R. F. Gillen, atin, 
ew Yor! 


775. Packina, F, G. Henwood and J. H. Chapman, Budge-row, London. 
777. Sream Trars, Brookes, Southampto eg London.—A 
communication from C. J. Thornton, St. Petersbu 
779. Boots and Snors, R. l. Marsden, Haverstock-h te 
781. ee TeLecrarus, E. A. Cowper, Great George-street, West- 
minster. 
785. Burrons, R. Gottheil, Berlin, Germany.~A communication from 
G. E. Stadtvoigt, Schlebusch, Prussia, 
re Curtmna Fanrtics, &c., . Johnson, Lincoln's-inn-fields, London. 
—A communication from Z *Crotte, Paris. 
789. Boppina, F. W. Garrard and R. Ward, Suffolk. 
791. Reovtatine the Surry of bbe ‘ee, J. G. Stidder, Southwark 
Bri , London.—26th February, 1 
793. STEELS or STEEL-LIKE Merats, R. antl Ayr, N.B. 
795. Ovens, &c., E. Thornton, Bradford. 
ey Dress-HOLDERS or Susrenpers, W. R. Preedy, Aldermanbury, Lon- 


799. TwistiNo, &c., Rove Straps, W. Pollard, Burnley. 

801. AUTO-QUINETIC E.ectric TELEGRAPH APPARATUS, L. Marie de Bejar 
y O’Lawlor, Hammersmith.—27th oe 1879. 

805. MAGNeTO-ELECTRIC AppaRatos, W. 4, Thompson, High Holborn, 
London.—A communication from W =—ooe Washington, U.S. 

809. Breap, W. J. Hillyer and J. James, Bris 

811. Emery Waeet Curresa MAcHINEs,. R. re Gubbina, Wolverhampton, 
and A. H. Bateman, East Greenwich. 

813. Bepsrreaps, &c., E. Lawson and R. G. , Hodgetts, rhe pe 

$15. CLARIFYING Suaar, W. R. Lake, 5 Pp London.— 
A communication from R. Frémau, Paris. 

$17. Bicycxes, &c., R. One snd ©. 8 . Madan, Manchester. 

819. Rock TURNELLING, 2m . Penrice, Hatfield. 

821. Steam Borers, A . Clark, Chancery-lane, London.—A communi- 
cation from G. D. aly. Flatbush, U.3.—28¢h Febrwary, 1879. 

823. TREATING Ice, &c., W. Garton, * Southam) 

825. PLaTen Prrntinc Macutves, M. Smith, Laverpool, 

829. Preraration of Woon, G. W. von Nawrocki, Berlin, Germany.—. 
— from A. Huffman, Werden-on-the- Ruhr, Rhonish 

188) 

831. Srrinas, L. A. Timmis, Stourbridge. 

833. a Apparatus for Omninvses, &c., E. J. J. Comer, Ken- 
ni on, 

835. Mariners’ Compasses, W. R. Lake, South ton-buildi Lon- 
—— communication from A. Gareis, Pola, Austria.—lst March, 

9. 

841. Corkinc ond Drawine Macuines, J. Gullery, Belfast. 

843, GeneraTtine Steam INSTANTANEOUSLY, C. M. Bat hias, Paris. 

“ ots for Frxinc GALVANISED SHEET [Ron upon Roors, R. Parr and 

R. Phillips, Wolverhampton. 

un “ADJUSTABLE Cuatirs, W. R. Lake, Southampton-buildings, London. 
—A communication from G. W, “Aroher, Rochester, 

6 Wootten Yarns, T. . Waddel, Selkirk, N.B.—3rd March, 











Inventions heey? = = Se a on the Deposit of 
904. Governors, E. A. ne sine St. Gallen, Seiten —Tth orwond a ba 
905. Alk-HEATING and Cookine Apparatus, H. J. H 
en aie. communication from W. Pickbardt. New York.—Tth 
larch, 1879. 
964. Uxtrorm Distrisution of Wriours, &c., C. Pieper, Berlin, Prussia. 
4 communication from E. Bellingrath, Dresden, Saxony. —th March, 





Patents on which the Stamp Duty of £50 has been Paid. 

= tae. &c, Skates, E. C. Ring, Bevois-hill, Southampton. —13th 
are 

ae CARDING Macutyes, J. F, Foss, Lowell, Massachusetts, U.S.—15th 


1200, NAsmawa and Puriryina Coat, &c., C. Sheppard, Bridgond.—21st 

a 

—- Coreen Manvsorirts and Drawines, F, W. Monck, Bristol,—11th 
1088. SteaAM Ferry Boats or Vessexs, &c., W. Simons, Renfrew, N.B,—I3th 
March, 1876, 
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1138, Oprarnina Extracts from VeGcEeTaBLe Supsrances, H. E. Srate, 
-lane, London.—16th March, er 
W. Thompson, Wexford.— 


166 Paes ae, 3 Posts, J. 8, Thompson and 

1168, Tunassxo Macniyes, J. Marshall, Gainsborough.—18th March, 

1090. TRaNsMITTING Signats, &c., J. 8. Gisborne, Buckingham-street, 
London.—18th March, 1876. 

1171. Heatrno, &c., Merat Prates, R. J. Hutchings, Treforest.—18th 


March, 1876. 
1112, Reapina Maoutines, E. G. C, Bomford, Fladbury, near Pershore, 


an mp * , Newmarket.—l5th March, 1876. 
iy he ‘AoEING Printep Faprics, W. Mather, Salford.—18th 
larch. 
79. eT and other pms P. J. Davies, King’s-cross-road, London. 


—18th March, 1876. 
1194. Nicks, W. R. Lake, Sor pton-buildings, London.—20th Morch, 


1876. 
by Meratuic Lines for SusPENDING ikcaas &c., G. Hookham, Bir- 
ham.—24th March, 1876. 
un’ TEAM BOILERS, F. G. Bone, Bermondsey, London.—15th March, 


1160. Cuaxnttaxe Macuivery, D. Mills, Aston, Birmingham. —17th 
March, 1876. 








Notices of Intention to pmo — Patents. 


4881. ORNAMENTING GLASs-waRE, A. M. Clark, ie London. 
—A communication from from MM. Moust and ‘arene th November, 


4922. CyLINpER Prixtixa Macnings, A. M. Clark, Chancery-lane, London. 
—A communication from A. H. Marinoni. —2nd December, 1878. 
4973. CoatinG Metay Sorraces, L. L. Atwood, Cg meme London.— 
A communication from A. B, Brown and W. P. Brown.—5th December, 
_ 


4993. Cooxine Ranaes, J. Neilson, Glasgow. 
4995. Braces, A. M. Clark, Chancery-lane, London.—A communication 


from MM. -6th December, 1878. 
a - eae Suovers, &c., C. Spineux, Litge, Belgium.—9th December, 
san Looms, F. T. Schmidt and T. 8; ‘ht, Bradford. 
5092. Gas Motor Enotnes, R. well, Blackburn.—12th December, 


1878. 
a Srinxixna Arraratus, H, Whitaker, Manchester.--18th D: ber, 


206. Gasuo.pers, G. Barker, Birmingham.—18th January, 1879. 
248. Burr and Hixaes, J. Jones, Sedgley. —2lst January, 1879. 
292. Kxitrinc MacHINEs, W. Lake, 








—A communication from L. E. Salisbury. » t 

204. Compine Macuines, E. de Pass, Fleet-street, London.—A communi- 
cation from H. Truxler.—23rd January, 1879. 

oils’ Euston-ree yh ——— na P Davis, os Borners, H. E. 

Suston-road, ndon, an ly, ie ve, Padding- 

ton, London. —30th * Januar: , 1879. dani 

405, Supptyine WaTER to ATER-CLOSETS, &c., H. Owen, Sussex-place, 

ith K , London. —3lst January, 1879. 
= — "ac., Sounp, L. J. Crossley, Halifax.—lst February, 


sos. , Ventitaton, &c., J. Gilmore and W. R. Clark, Lower 
Norwood.--l2th February, 1879. 
~ > aguas Woot, &c., W. Terry and J, Scott, Dudley-hill, near Brad. 


633. Vacuum Brakes, J. A. F. Aspinall, Inchicore.—l7th February, 1879. 

651. Recucatine the Supr.y of Steam to Stream Enoines, F. W. ‘ham, 
Barnet.—18th February, 1879. 

677. Printinc Macutnery, E. Beech, Manchester. 

679. Mariners’ Compass, Sir W. Thomson, Glasgow Las 

687. Cottectina the Waste Fumes of Fonxaces, W ne South- 
am -buildings, ery Ca nication 

693. RICATING STRANDS, &c., J. T. Wright and W. wii Gatdlen Un Universe 

Works, Poplar, London. 90th egg vi Ng 4 

705. Su.puvric Acip, W. G, Strype, Wic! 

715. Roiurxe MILs, W. Deighton, Workington. — — 2st Facavata 1879. 

803. ScREW-NUTS and sng A W. R. Lake, Sout 
London.—A communication from C. D. 

804. Formino Heaps upon Screws or Botts, W. R. Late, Southampton- 

ings, London.—A communication from C. D. Roge:s.—27th 
February, 1879. 

4527. Rawinc Sunken Vessers, J. L. Clark and J. Standfield, West- 
minster-chambers, Victoria-street, and F. J. Bolton, Grosvenor-gardens, 
London.—8th November, 1878. 

bay = er MIXING Macuines, T. Vicars, sen., T. Vicar, jun., and J. 

4549. TREATMENT OF Sutruives, J. Hollway, Jeffrey’s-square, London.— 
= November, 1878. 

Eectro’ Deposition ot Meraus, G. Zanni, Highbury, London.— 
ais November, 1878. 
76. . ape Sussrances, E. Edwards, Southampton - buildings, 


4577. Haperacrvas of Parer Putr from Woop, G. H. Mallary, Bernard- 
street, London. 





4581. SEPARATING SUPERFLUOUS Portions from AnticLes made of Guass, 
T. G. Webb, png te renee mee oma from P. Rigout. 


Je Madden” Sean Strand, ‘London.—A communication 
from Andrieux and yw 
ag Preservina Woop, J. Deleu, Courtrai, Belgium.—12th November, 


4600. RoLuine, “yy Bars, &c., J. R. Cassels, Glasgow, and R. Hay, 
Motherwell, N.B. 
4605. > Seaeeae Hair, &c., G. H. Aggio, Colchester, and T. F. Stidolph, 


4608. Door Fastexinc and Inpicator, A. A. St. V. Rich, Hampton.—13th 
November, 1878. 

yg Diprine Sueer, W. Martin, Larbrax. 

8. Brass Musica Wixp LystRuMENTS with Vatves, D. J. Blaikley, 

ba aan 

4623. Neepie and THREAD yg te M. B. Rowland, Upper Norwood. 

4624. Steam Botrers, A. M. Chancery-lane, London,—A commu- 
nication from 8. J. Gold 1a, ©. Be Gold, W H. Scott, and E. B. Crowell. 

4627. Horsesnors, T. Watson, jun., "Whitby. —Mth November, 1878. 

4638. Water Miuis, J. W. Gray, p , London.—A 
communication from 8. N. Stewart. 

4639. Vent Pros, F. C. Payne, Lewisham. 

4643. Sroots, E. G. srewer, — London,—A communication 
from Messieurs Letourneur 

4645. Exvecrric Lieut, J. 8. Selon, Hatton- -garden, and W. Ladd and H. 
Edmunds, Beak-street, London. 

4646. Etecrric Lamps, J. 8. Sellon, Hatton-garden, and W. Ladd and H. 
Edmunds, Beak-street, London. ~15th November, 1878. 

4651. Criasps, F. Wirth, Frankfort-on-the-Maine, Germany.—A communi- 
cation from D. Léwenthal and M. Lowenthal 

4652. Steam Pumps, H. J. Haddan Strand, London.—A communication 
from W. Gooderham, jun 

4655. TREATMENT of ANIMAL Susstances, E, M. Nelson, Dowgate-hill, and 
J. R. Johnson, Red Lion-square, London. 

4662. Propucing ELECTRIC IGHT, J. T, Sprague, Bordesley-green, Bir- 


4664. ENT and ARTIFICIAL Stone, F. Ransome, Lower Norwood.—16th 
November, 1878, 

4674. Brace.ets, &c., A. Lion, Paris.—18th November, 1878. 

4687. HEATING BuILpiNos, Ww. Johnson, Dukinfield. 

4700. ILLumiNaTine Gas, A. Miller, sen., and A. Miller, jun., Glasgow, 


N.B. 

4703. Su1ecp for Prorectine the ABDOMEN, I. Breitbart, Edgware-road, 
London.—19th November, 1878. 

4725, CHarm and TreapLE Mecnanism, A. M. Clark, Chancery-lane, 
London.—A communication from J. B. Underwood and J. D. Smith.— 
Ra F sentence sf hg 1 ch - 

4759. HyDRAULIc CYLINDERS, Ellington, Chester. 

4762. GENERATING Beg ince Cr ts, J. T. Sprague, Bordesley-green, 
Birmingham.--22nd November, 1878. 

4807. DistNrection of Fa:cat Matters, Baron de Podewils, Munich.—26th 
November, 1878. 

4827. HorsesHors, H, Hunt, Horsforth.—27th November, 1878. 

4849. VaLve Seats, H, J. Haddan, Strand, London.—A communication 
from H. Watkeys.—28th November, 1873. 

7. Rotary SreaM Evang, E. de Pass, Fleet-street, London.—A com- 

from A. Corrot and F, Foulieron.—20th November, 1878. 
4948, " nes Croars, A. P. Hansen, Pimlico, London.—4th December, 


= | eee) LOADING SMALL-ARMs, S, Mills, Birmingham.—5th December, 
5027. tb Deoeaier in - geen M. T. Neale, Buckingham-street, London.— 


7th December, 1: 
6134. Stoves, ULF. Farwig, Queen-street, London. 
aaa Derenber, scams, Wr Os Conisbee, sen., Waterloo-road, London.— 


14th December, 1878. 
ie Macutxe Toots, J. Barbour, Belfast, Antrim, lreland.—16th Decem- 
5205. ioe or Hanptes for Doors, J. Y. Leiper, Liverpool.—10th Decem- 
5247." Tannina, F. W! the-Maine, Germany.—A commu- 
nication from 











irth, Frankfort-on- 
C. Heinzerling.—23rd December, 1878. 


29. Gas Pressure prymenen J. Stott, Oldham.—8rd January, 1879. 
a neeiag 9 Come Tricycies, W. 8. Lewis, Wolverhampton.—13th 
flanvary, 5 

204. ToaoLe Presses, J. re Stockton-on-Tees.—17th January, 1379. 

251. Fiter nye - H. E. Newton, Chancery-lane, London.—A commu- 
nication from A. L. G. Dehne.—2ist pounart, 1879. 

297. Prevention of ScALDING by Sream, W. J. Tabor, Notting-hill, Lon. 
don.—24th January, 1879. 

332. OBTAINING br wig of Execrriciry, W. F. F. Elphinstone, Mussel- 
a N.B., and C. W. Vincent, Holloway, London.—27th January, 

354. TreaTine Rep Oxive of Inon, A. Watt, Battersea Park-road, London. 

—28th January, 1879. 

452, Lage or Coo.ine Liguips, &c., J. Price, jun., Liverpool.—4th Feb- 

ruary, 1879, 

461. Citrate of Macnesta, &c., G. Whee, i, London. 

464. Bakers’ Ovens, J. Tomlinson and R. A. To mlinson, Manchester.— 
5th February, 1879. 

553. Umpretias and Parasots, W. Corder, Birmingham.—Partly 4 com- 

munication from A. Sutton. 12th February, 1879. 

568. Leap, &c., Pires, 8. Gratrix, Manchester. 

578. PERMANENT WAY of Ratt and Tramways, C Schiff, Loth’ 
don.—A communication from C. Grote.—13th February, 1879. 

584. Looms for Weavina, J. Hollingworth, Debcross. 

592. Steerinc Suips, J. L. Corbett, Glasgow, and W. Y. Fleming, 
Gourock, N.B. 

es — or Axies of Rouvers, H. L. Wilson and J. Clegg, Clayton-le- 


oon. "Wasms and AXx.zs, M. peaeays Old Radford, and T. Humber, 
‘ottin; .—14th February, 1879. 

616. Preumatic Brake Apparatus, F, W. Eames, Leeds. 

ry 2 on ta Mutes, W. Hunt, Diggle, and W. B. Hollingworth, 


621. Bicyexss, &c., J. Puntis and T, Puntis, bene Park, 

622. Ratbway BRAKES, R. J. , Liverpool.— 15th February, 1879. 

635. Cutrinc Mortices, J. Phillips, White Hart-street, Kennington, Lon- 
don.—17th February, 1879. 

655, PLummer Biocks, B. Hewitt, Birmingham.—1!8th ae a 1879. 

718. SEPARATION of SULPHUR from NATIVE Ores, &., O. Cc. D. , 
Trafalgar-road, Peckham, London.—21st February, 1879. 

721. Gas, W. P. Wilson, Braxfield-road, Brockley.—2?nd February, 1879. 

753. DiaMonp Rock- -BORERS, P. Pittar, Gracechurch-street, and C. A. 
Terrey, St. George’s-road, Southwark, London. 

769. BREECH-LOADING SMALL-ARMS, W. W. Greener, Haymarket, London. 
—25th February, 1879. 

775, Pacxixo, F. G. Henwood and J. H. Chapman, Budge-row, London. 

789. Buppixa, F. W. Garrard and R. Ward, Ipswich.—26th February, 1879. 

793. STEELS, R. Brown, seg N.B.— 27th February, 1879. 

$31. Serines, L. A. Timmis, Stourbridge.—lst March, 1879. 

845. Naits for Fixine GaLvayisED SHEET IRon, R. Parr and W. R. 

Phillips, Wolverhampton.— 3rd March, » 1879. 





865. Suarinc Mera Bars, W. R. Lake, ton-buildings, London. 
—A communication from G. J. Capewell.—4th March, 1879. 
904. Governors, E. A. Bourry, St. Gallen, Switze’ land. 


905. AIR-HEATING and CooKING APPARATUS, H. J. Haddan, Strand, Lon- 
don.—A communication from W. Pickhardt.—7th March, 1879. 


All ha an interest in y sory ene one es qos applications 
PPh mnt on he cage tap their o sh nplloniion 
at = office of the Commissioners of Patents within te eee days after 








List of Specifications een es fore one the week ending 
861*, 4d.; 4824*, 4d.; 2249, 6d.; 2645, 6d.; nan: 6d.; 2778, 4d.; 2790, 4d.; 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by aa ler, made payable at*the Post-office, 5, H 
Holborn, to Mr. H -, Render Lack, her teenage. Patent-office, South- 


ampton-buildings, Chancery 








ABSTRACTS OF SPEOCIFIOATIONS. 


Prepared fy ee coprenty Ser THE oye at the office of 


1557. Uritisnre Motive Powsr, J. M.. J. M. Plessner.—Dated ith April, 1878. 


This relates to combinations tape Mig power generated by the 

nee of a coe of the water su be made available 3 
jbour by means of the raising or = duking of a floating bod; 

- “hereby pid ~gp generated b he or motion of such water surface rom 

be mad for mechani bour by utilising the impact and 


asommatmas of waves when ws a nded or moored body, or 
whereby the power generated by the motion of stich water surface is 


made available as a antics wer by utilisin, ly and in 
portions both the force of the water for b iy lating a floating tody and and 
the force for inclining it from its perp 

2642, Wixvpow Sasues anp SasH Fasteners, W. Whittle, T. Greaves, and 

J. Newman.—Dated ad wind 1878. 6d. 

This consists in so ordinary window sashes that they are 

pag a of being moved u 5 andes. Ga but at and through the bottom of 
each fram 





e a horizontal on which the fram work, running 
through the whole widt e sash frames, and the two ends of the 
pins work into a separate portion of the frame which also slides up and 
down with the sash frames, and at or near the top of each sash frame is a 
suitable fastener for securing the same. 


2°745. Vestitators, W. P. Buchan.—Dated 9th July, 1878. 18. 4d. 

This relates - im y Oo on patent No. ea dated 30th May, 1877, 
and consists of a fixed ventilating cowl used in combination with a 
revolving blow -down ventilating cowl, as described in the former 
patent, with glycerine or liquid joint mounted above the Powe cowl, 
| eperer revol vig ona state projecting up through it and secured in 

he centre of the same. A small pipe conveys the down draught of the 
outer air down through the centre of the fixed cowl and a portion of its 
shaft below, and ha its lower end inserted into an inverted hollow 
annular cone, so as to direct this down aroanht took © the main shaft, 
and so —— the up and outward draught of foul air through the main 
ventila shaft from the house or room out through the suction dis- 
chage stationary cowl. 
2814. Inpicators ror STEAM AND OTHER Enatnes, J. Richardson.—Dated 
a pipet os aa diagram is to be drawn is ina roll insid 
per on w! e m rawn a rol le 
oe heer of the indicator, and the end passed > nome ye slit in the 
a then round and through a second slit in the side of the cylinder, 
passing again to the interior, where it is wound on aroller. An vw 
mittent rotary motion is given to the roller at each stroke of the en 
od as to shift the paper on the cylinder, and thus present a fresh 
for the next diagram. 


a6. ego Macuines, W. Me I, Cranston and T. Culpin.—Dated 
lL uly, 6d. 
The atten of of a combined oe and binder is jointed to enable it to 
he turned up and reduce the width of the machine. Rack and pinion 
ces are fitted at the main bearing wheel portion of the machine, 
yt by a chain workin; a a drum a raising or luwering of the 
machine is effected. A ho wieibe worked uelia oh ied, so that when 
raised or lowered by a hand lever it moves in a el manner to ~— 
the crop without aca | with the reel rotating mechanism. 
sliding plate is used in connection with the axis of a reel, so that the latter 
may be set at any desired The blades of the horizontal reel are 
votted to allow them to be canted. Excentric wheels are appli 
in connection with the binder arm shaft to enal whys oa of rotation 
to be adjusted to suit the crop. A double segmental “face wheel is 
fitted Se ae ean eee’ cause it he coo geben 
m and approaching a sheave gavel, and at a slow 
bone tee while eget is being formed and tied up. 
2829. Apparatus ror Cuoprine Svaar, F. B. McCrea and B. A. Cowper. 
—Dated 16th July, 1878. 8d. 
For chopping loaves or ~ of sugar into lumps, two sets of knives 
chisel 


with 2 uares are caused to reciprocate, so that 
Lehane ga cach er Sur wae oe ies of sugar placed 

een them. To preven’ ves are capable of moving 
laterally in each direction, cotned Wit Ghagract as 











the phe bray age nergy these pieces are free te move sideways apart nt bes 
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2838. Masvuracrure or ORNAMENTAL FRILuines, E. J. Barle.—Dated 16th ] 


July, 1878.—(Partly a communication.) 6d. 
This consists the fabric (from which the 


be formed, nent 41 rat threads, it is b; p whan 
) as 

that the embroidered when cut u into stri —_*< of the 
desired width, ma gathered up so as to form or ruffies suitable 
for attachment ray ha pemeen § 


2839. Apraratcs ror DRawInec oR Exnavstixo AND Forcrna, &c., 
Fur anp Liquip Bopres, IW. B. Newton.—Dated 16th July, 1878. —(4 
communication.) 6d. 

In order to set in motion gaseous or liquid bodies, a jet of steam or 
liquid under high pressure is made to act as an exhausting or motive 
agent, ike the stun fot a Giffard’s injector. A jetin the form of a 
long thin film, or of the form of a knife e, is caused to act on a thin 
vein or film of the liquid or fiuid. 

2842. Apparatus FoR LOWERING AND DETACHING wt Boats, 4. M. 
Clark.—Dated 16th ag 1878.—(4A communication.) 6d. 

This consists, First, in improvements in the ball and link ~~ 
whereby the ball is prevented k 





=< spring bot (orn the spring bolt and lever, a releasing link 
and 

poche roman. a a MANUFACTURING SPOKES AND OTHER PARTS OF 
Wuee s, B. de Pass.—Dated 16th July, 1878.—(A communication.) 6d. 
In a r cast framework provided with a table or plat- 
form, are mounted. two vertical shafts revo! pe cutting tools, 
which turn in opposite directions to each other in sockets cast in a piece 
with two puppets or stocks independent of each other. These two 


ppets or stocks slide horizontally in ves cast in a piece with a 
= | vertically in grooves in thalamnonests, Two plates having 
pins fixed to cross- plates. The 
cae oh gat 32) with slots, and into these slots the studs or pins 


travel. 
2844. Tosacco Pires, aNp CiGaR AND CiGaRETTE Howpers, G. Castled 


See to run towards the lower side, thus facilitating its with- 


Manvuracture or Crank Axues, Sir J. Whitworth, Bart.—Dated 
e. RT 1878. 4d. 
the crank axle from a single block, it is built up of 
aaa pieces w are screwed together. 
Meratuic Sprine Larus ror Bepsteaps, &c., C. S. P. Wood.— 
Dated 18th July, 1878. 6d. 

Each lath is divided into two, three, or more divisions, which are 
joined together by one, two, or more coiled or cylindrical steel springs. 
2871. Propeviinc anp STEERING VessEts, &c., A. M. Clarke,—Dated 

18th July, 178.—(4 communication.) 

This consists in the employment for propelling vessels of a column of 
part nee | through a tu travoraing the whole | of the vessel 
and drawn in at the bow and expelled at the stern by power applied 
ina — connected to the tube through which the propelling column 
of water passes. 

2872. Apparatus For SPrInninc AND Dovsuine Corrox, &c., T. Coult- 
hard.—Datei 18th July, 1878. 6d. 

When this invention is applied to the Booth-Sawyer ring throstle, a 
braid, disc, or washer is attached to the spindle above the bolster, for 
holding the thread, 80 that it may be broken during the operation of 
doffing. The full bobbins are raised sim seeaneay by means of a plate, 
so that they may be rapidly idles. This plate 
answers as a sen he for the oil ducts in the eT, and may be raised 
and lowered by a lever, cam, or other suitable means. 

2873. Compressine AIR OR OTHER GasEous FLUips, &c., T. Sturgeon.— 
—Dated 18th July, 1878. 6d. 

The seat of the inlet valve or valves is placed in the piston of the air 
or a cylinder, pa the inlet valves are applied 
a thevewtth, in such a manner that the valve 

sing nemain chttienany wistle he piston is moved away from it to the 
extent of opening allowed, thereby opening the valve at the commence- 


cross- | ment of the forward or stroke. In this case the piston-rod 
or conn -rod is directly a ed to the enn the valve being loose 
and free to move independently to and from ts seat , but is suffi- 
ciently retarded in such i 





—Dated 17th July, 1878. 

This consists of a hollow reversible ry or its equivalent, provided 
with a removable stopper, adapted for ae end of such 
cylinder, and having a hole through the bowl t centrally thereof, 
adapted to receive an ordinary removable stem ; the pipe bow] or hulder 
may thus be reversed. 

2847. Proretiinc VESSELS AND APPARATUS gee J. A. Baker.— 


Dated 1ith July, 1878. —{A communication. 
relates to that class of which the vessel 
. propelled by = of fluid 
tis in 
the vessel, athe by engines 
reci aye nt a one rod is preferably 





one or mure pumps at one ond of 
behind . In the case of 
used to carry the 


e and pistons. ps take their water from apertures 
in the ‘s bottom fitted wi clack or similar valves. From the 
pumps proceed four !ateral curved es two (one on each side) pointing 


aa the other pair similarly astern. 

2850. ConsrrucTinc MILLs AND OTHER Buitprncs, &c., 7." W. Helliwell. 
—Dated 17th July, 1878. coe 

The floors are constructed by placing upen iron beams a series of sheets 

of corrugated or — iron, over this a layer of concrete, and above the 
latter a solid plank flooring. For the roof sections of rolled metal joists 
are employed instead of supporting the trusses by tie rods and bolts, the 

broad tianges of the joists facilitating the securing of s 

mill gear. Over the joists is fixed a covering of planks, to which sheets 

of slate, glass, or zinc are attached. 

2852. MeruHup OF AND APPARATUS FOR COMMUNICATION BY MEANS OF 
ELEcTRICAL CURRENTS IN Raltway — H. W. Hammond.—Dated 
17th July, 1878.—({4 communication.) 8d. 

Two pivotted lever bars are fiexibly connected at a point ed 
mately equi-distant from their fulcrums. At either extremity of th 
lever bars, and firmly attached co ens gg a held by the fares 
of magnetic attraction in contact wi e es 
thus temporarily neutralising the effect of ‘tendency fo dew Sheonitemetae 
fiexible connection and having a constant ncy todraw down the 
extremities to both levers attached to it. The corresponding extremity 
of the other pivotted lever bar is bent to a sufficient angle to form a 
detent that temporarily rests in the notch of a sector. To the axle of the 
sector is sec an arm, which will move in the same circular direction 
as the sector. This arm by means of connecting rods acts upon a steam 
whistle, bell, or other contrivance of 
2853. Tracrion anp WHEELED Veunictes, L. Dathis.—Dated 17th July, 

1878. 6d. 
consists in pivotting the pole shafts or traction Sag Bes 4 
wheeled vehicle as a lever or fulcrum, and connecting it by bell cranks 
and links or their equivalents to the axles, so that the oblique 
direction given to the lever, when the vehicle runs on a curve, shall 
cause the axles to assume radial positions suited to the curve. 

2854. TREATMENT AND APPLICATION OF PULF FoR MANUFACTURING 
Bows, Cornices, &c., B. C. Vickers and E. W. Knowles.—Dated lith 
July, 1878. 6d. 

The forms or moulds are constructed of perforated metal or wire . 
the same being strengthen: ~ } dh means of ribs, are col with 
a vacuum pump. Tha having been introduced into the forms 
or moulds, a valve w! ie eneenoedioes with the vacuum pump is 
opened, and the air a phe from one side of the mould, the 
superfluous water contained in the pulp is forced by the pressure of the 
atmosphere in the exhausted space. 
10d. 


2856. Sewinc Macuines, BE. Hunt.— Dated 17th July, 1878. 

This relates to se ne See Soe &, Seaal ae 
threads is laid ina form and passes round the edge or edges of 

to be overcast or sewn together. When the feed Roane 

and the needle is in the form of a simple helix, or such as can be traced 
with a uniform inclination on a cylinder, such needle is driven by one 
or more cylindrical pull — having helical grooves which engage with the 
convolutions of the needle, the pulleys being external to the needle and 
driven in any convenient way. 


MACHINES FOR BOARDING OR poe Hines, A. M. Clark.—Dated 
17th July, 1878.—(4A communication.) 6d. 


This consists of a crib or cage with fixed or t , and 
sliding and recessed false heads, that are adjusted means of it and 
left-hand screw bolts and trave: nuts, and of ly adjus' cross 
bars, whereby the hides may be effective or broken, the cribs 
in which the hides are worked being capable of exact as to the 


number and size of the hides, so as to fully control the degree of boarding 
to which they are to be exposed. 
2861. Apparatus ror Destroyinc Insects ox Survss, W. C. Taylor.— 
Dated 18th July, 1878. 6d. 
A wooden or metal is supported on a stem or supports res 
on or in the © ne over the plant to be fumigated, and the framewor 
is surrounded soas to enclose the plant with woven or flexible material 
sufficiently impervious to smoke to prevent its escape. The smoke, or 
fumes, which may be obtained by burning tobacco leaf, paper, or er 
material, the apparatus for blowing consists of fan opening left in the 
yee The apparatus for blowing consists of a fan and nozzle attached 
0 @ CC , or 
2. Paosnorias FOR RIFLED ORDNANCE, C. M. Sombart.—Dated 18th 
July, 1878.—(A cow.munication. fot proceeded with.) 2d. 
This consists the cases telescopic, the inner tube made 
of longitudinal strips of deep section, so as not to buckle, and held 
\~ ag by the outer tube, which is very thin, and forms a friction 
skin 








2864. APPARATUS FOR CUTTING, DRESSING AND NaAILiInG MOULDINGS FOR 
Frames, W. Gentles.— a. 18th ae -—{A communication.) 6d. 


jisects it so as to form in plan ono ee angled triangl 
for the travel of the saw. Two sli blocks, = on J agen Ne the 
bed plate, are provided at the sides of the These 
sliding blocks are formed of such a shape at their camer ares as ‘to corre- 
spond to the angular sides of the centre block, and when in close contact 
with the triangular centre block, the contour of the whole is of a 
rectangular form in plan. 
2865. MacuIneRy For TwisTING AND WinDING THREAD, W. Kilpatrick.— 
Dated 18th July, 1878. oe proceeded with.) 2d. 
This consists mainly in a e rail brackets with inclined guides 
or slots to carry the spindles of the upper pressure rolls. 
2866, Apparatus FoR MAKING PaPeR ape &c., FRoM Paper, J. Beal.— 





vice ++ bm’ 1878. —(Not proceeded with.) 2d. 
The pulp is admitted toa pulp chamber by ~; Fs convenient sliding or 
other appliance, or valveor valves; the sides of this chamber are made 


to slide through or against one another, so that it can be contracted or 
expanded in size. The pulp is on a contractible frame or 
mould, the sides of which are also made to slide through or one 
another, so that it can be contracted or = in size as required. In 
this mould is placed a hollow perforated form or core, which may be 
covered with a sock of textile or other material with fine holes Pm Mg 
In the pulp chamber is fitted a piston or ag gh rg which by hydraulic 
or other pressure can be forced down inte the the m 
2867. Piates, Disues, &., H. B. Fox and es oy Smith.—Dated 18th 
July, 1878. 4d 
The bottom of the dish or plate is made slanting, so as to cause the 





it by its own inertia, the 
pressure of air against its aoe and the momentum previously imparted 
to it to allow the movement of the piston which effects the opening or 
closing of the valve fto take place first, the valve then in its open or 
a position accompanying the piston through the remainder of the 
ec. 
28°75. Macuinery ror Lastine Boots - Snors, W. R. Lake.—Dated 
18th July, 1878. a | communication. 

This com: “or Iatng ‘tho toe and hes, the « 
tubanes of of which oma ustments of converging f 
plates in relation to that At. of the’ bottom of a apn ig whi 
with a trans close, and for this purpose the plates are provided 

a vA ames oscillating movement and an independent tipping 


2076. Co CORES, &e., A. Kelly.—Dated 18th July, 1878.—(Not proceeded 


th.) 2d. 
This consists in nee ge} knitted, fulled and finished cloth, this being 
a fabric made with ich is knitted and so formed that it is elastic 
in a very high degree. 
ELEcTRIC —, B. J. Harling and H. Bull.—Dated 18th July, 
1878.—(Void.) 4d 
consists essentially of a shaft with radial arms mounted thereon 


in pairs, called flyers. Below the shaft, and immediately under the 
flyers, are electro-magnetic coils, and pe dicularly thereto, and 
at each end of the coils, are 


pole pieces, set a ciently wide apart’ that 

the radial arms on rotation of the shaft will not come in contact there- 

—_ These pole pieces attract the fiyers alternately until they come 
te to the centre of their influence, when the current of the coils is 

t broken, that is the power is removed from that particular flyer by 

means of a commutator. 

2879. Wueets or Venicies, Beaninos, &c., W. G. Aves and F. Gilles.— 

Dated 18th July, 1878. 6d. 

A grooved metal oop or tire is employed, flat on the inner side and 
the ree on the other, and h tire piece are drilled holes for 
tien of tapped nuts which will be secured within the groove. 

— tire is made upon the tire piece in the groove by 


rong Pnncuree AND Locomotive Enotnes, C. Burrell and R. Bdwards.— 
Dated 19th July, 1878. 6d. 
the crank shaft, at each end, immediately outside each va its bear- 
ings, is keyed a pinion, and an intermediate shaft is 
—s keyed on it, one at either end outside its ca , 80 
teat ee Sl dee ease ae “on 
it can be made respectively to engage with the pinions on either end of 
the crank shaft, and ao of the spur wheels on the intermediate shaft 
or another spur wheel mounted on it between its bearings is then 
arranged to gear with another shaft, or the axle, so as to communicate 
the driving power thereto. 
~ ep ea ror Makinc Bricks, &c., W. &. Batley.—Dated 19th 
7 
or other material is placed in a hopper or mixing vessel in 
whieh a chomping blades or mixing arms revolves, the blades 
helically upon the shaft co ss to force the ela forward, an 
cause it to issue in two ti le fitted in an 
near the end of the vessel. The columns of any 
ee SS ee 2 oat ae discs placed at 
distance apart to cut the clay in the required 
a number of o (preferably circular) ear their cireumf 
sufficiently large to ww the of the cla 
vals the discs are caused to revolve oe pawl ond satiiaak ratchet movement, so 
as to present the next —-> to the ad clay columns, at 
i time cutting the clay already on the table into the required 





and at cee inter- 


2886. BreEcH-Loapinc Susticomm, 2 H. and \E. Hammond.— Dated 19th 
July, 1878.—( Not with.) 
The striking hammer or hammers et or are cocked in snap action or 
and from one or both of the ‘‘lumps ” on the barrel, 
the front lump. The back end of the ge lump 
acta as a cam or excentric agains’ 
connected therewith. The*lock i 
fitted with a friction roller 
the stri or indirectl; 


directly 
barrel is the Cosusenatean Sack or coceed,’ in which position 
they are held by the sear in the usual manner. 


2887. eon gS Suaw1s, R. Millar.—Dated 19th July, 1878.—{Not 
This consists in weaving the central part of the shawl with its broad 


and narrow cross borders at its ite ends in long webs with narrow 
selvedges wane 6 ittern or border at the sides, the central 

being thus all twilled of the same colour on both sides, 
all so that the shawls can be cut off in lengths or squares from the web, 


and afterwards hemmed or bound at their cut ends. 
aces Surps’ Compasses, &c., W. F. Reynolds.—Dated 19th July, 1878. 
A glass partition divides the binnacle case into two parts, one serving as 
the card or needle com: ent, and the other es one) to receive a 
tee eke bs which — t of a lantern the wh ne may throw 
, and es light up the ous te in the To 
the tp of e binnacle is fitted an ¢ known as the " jurus,” 
which the deviations of the com are found by means — 
asl yang tap to oumpended s buns bar of enstal, towtich the pivot, 
a a m w vot aa 
wap ee pass ened fo oftx . One end of the bar is carried up the 
St tee bones so that it serves as the lubbers’ point, from which the card 
can be read in usual manner. 


2890. Worm Gearineo ror Macuinery, J. f, Davee —Dated 19th July, 1878. 
+A apne mn, on 4d. 

A worm or endless screw several chm = ne of its thread engaged 
at the same time with anti-friction rollers, which are mounted on the 
or ame of the wheel, so as to turn freely, these rollers being used 

id of the ordinary stationary teeth of the worm-wheel. 


2891. Wueets, W. Arnold.—Dated 19th July, 1878. 6d. 
or nave is constructed of a +s iron or steel mye forged 

or otherwise formed, the inside being filled with hard wood or cast iron. 
Grooves are provided in the washers, with bolts inside the wood for 

the The spokes are made hollow and or 
parallel, the ends of which are saddled so as to rest on the round part of 
the felloes, and made with a screw ee forward, so as to rest on 
the hoop, which braces the whole or they can be secured by 
driving them in or pinning by means of cotters an and pins. 


28092. Butron-HoLe Sewine Macuines, C. Powers, G. Perkins, and C. 
Wilson.—Dated 20th July, 1878. 6d. 

In or upon a bracket formed for attachment to the lower end of the 
pete Er 6 cavtere Fite. te Site 3: ant fe ake orizontal direc- 
certain limits. To this carriage the needle is secured; on 
is formed u stud, which is acted upon by a shifting incline 
_ —— tne ate the i, a is mounted 
on presser foot or upon or other table This 

consists of a double-sided ro sgh which is fixed ur formed upon 
a plate or part, which is free to oscillate upon a fixed centre between 
certain limits, 


ef 





2893. Generation anp Propuction or Gas yor Liontine, Heating 
AND OTHER Purposes, &c., W. P. Thomson.—Dated 20th July, 1878,— 
a ist ioe poten! its gas b: of the 
t means 
inte ie Slate ofthe ca root fuel ots abeture of af 
means of an apparatus such as a ucing 
Sie mt a ae of the same Kind to that caused 
yal mak: them repass many times over the fuel “es reduced 
= being conveyed to the scrubber or washer ; after. 
in gas heating, or in lier indus appli- 
cation. 


2804. Tramways, W. Makcison.—Dated 20th July, 1878. 6d. 
Cast iron bed tes or foundations are united at intervals to 
snee ota, snd Se 2 cent muous rail bed for recei and su’ 
y uprights or supports. e are - 
fillets or weies along their under sides, or with perforations, or 
which cause their more firmly held in 


2805. ee AND OTHER Devices, J. E. Jeffries.—Dated 20th July, 


The 2 is printed or otherwise produced either on pa} 
er material, and either in black ink or in colours, an 
fabric is saturated with a mixture of wax and borax, by prefi 
posed of two parts wax to one of borax. 


ayy.) Pegeeorenpen or Suoar, Meat, &c., C. Perrot.—Dated 20th July, 


To preserve sweet matter, a F memney com of the following 
mal is added to Breer | 800 k So the ory 
matters to be preserved :—Cream o 
alum, 20; tannin, 10; salicylic =a it. For Sin prod 
of: —Cream of tartur, 15 grammes ; tartaric Pig 10; tannin, 5; salicylic 
acid, 25, ee to about eo J. : ait amantery provisk = 
Ordinary gee t or nitre, sugar, 
— acid, Sw 300 kil mes of the matters to be pre. 

reservation of dry vegetables, cereals, fodder, or ie, 








ad 





pee 


ith both, 
the concrete or other founda- 





yy eh its of :—Wood ashes, 50 grammes ; sulphur, 25; tannin, 

10; tartaric acid, 10; salicylic acid, 25, to to about 500 k: umes of the 

matters to be treated. 

2800 Sieeve-.inxs, Stuns, &c., J. Necdham.—Dated 20th July, 1878.— 
(Not with.) 2d. 

The back is connected to the face by a pillar, hinged to one and 
fixed idly to the other, so that the hinged part can be turn parallel 
to the - ~aheeiee facilitating its introd or with 1 from the 
button- 


2902. Lerrer Copyine Apparatus, L. A. Groth.—Dated 20th July, 1878. 
—(A communication.}—({Not proceeded with.) 2d. 

A small cylinder of wood, metal or other suitable substance, is fitted 
with handles to enable it to be drawn over a small portion of the ones 
on which the letter is written, and thus by the pressure exerted in 
ing the cylinder over first one portion and then another, the whole letter 
is copied without the aid of a press. 


2005. Manvracrure or Brass Screw Nuts, W. BE. Everitt.—Dated 20th 
July, 1878. 6d. 

A tube of the required section is produced by oom drawin 

, und cither cut first in Nps ays and afterwards screw 

fi the usual way, or the thread may be formed first An the tube after- 

wards cut to the required length. 


2909. Roap Locomorives, R. Broja.— Dated 22nd July, 1878. 6d. 

From the sides of a steam boiler project fixed axles, on which driving 
wheels are loosely mounted. The spokes of = whee! ~—s linders in 
which pistons work, the outer end of their rods being { eee oes feet 
bearing on the ground, and which, as each c yy is tt in succession 
brought to communicate by the fixed axles wi i boiler, the mg oe 
is fcreed fay aap and the engine caused to travel by means of the feet 

m the ground. 
2010. Keys ror Fixinc Rais, EF. Burstow.— Dated 22nd July, 
(Not proceeded with.) 2d 

The keys are pierced or morticed in one or more ces and pieces of 

wood are inserted with the grain at right angles to that of the key. 


2011. Horsesnors, H. H. Lake.—Dated 22nd July, 1878.—(A communica- 
tion.) 6d. 
: constructed in two parts, fitted together 


1878.— 


he a's h 
by a circular mortice a tenon. 


2012. Propuctne Desicns upon Paper, Ciotn, &c., W. B. Woodbury.— 

Sh doctan to petiages te eiltel te by first taking a sheet of 
e us ef upon e rs a 

paper coated with gelatine, the he a Dom then treated with bichro- 





mate of or yn pany sheet thus un rensered sensitive A then 
dried and exposed to t er a transparent negative or 
positive om mg eich the required design has been poe gaa in 
the The sh sheet is then pressed on to a plate of steel coated 
with nickel, cal the gelatine not acted upon hei light is removed bd 
aan Cane rg ee design in rele on te late Wh hen dry the 

a sheet a press, w 


placed id the t analy 
fates the part of the d “y ttc 


transparen’ 
Hight it it appears darker. 


20913. Kiiys ror Bursinc PortLaxp Cement, C. Amaud.—Dated 22nd 
wt 1878. 6d. 

he kin consists of a gallery fifteen ae long and three metres wide, 

bait on arches to allow stmoopheric ai to pass in on all sides, to main- 

tain a low t 'y body of the kiln and pro- 

tect the metallic parts of the day “the Treat. It contains five 

wagons, each three metres long, the tops forming the sole or bottom of 

the kiln. The wagons travel on iron rails, and are provided with refrac- 

-worked sides up to the wo beight ‘of the arch of the furnace, 80 

that flame may penetrate to the centre of — products to be burnt 

when they arrive opposite the furnaces, open-worked sides also 

oo poovent te tala iA a4 iat the walle of the 


gallery. 
2014. "Rouse Rai Enps, &c., 1NTO uae AND Benn, A. C. Pilliner, 
J.C. Hill, and W. Williams.—Dated 22nd July, 187 


in relief to nes and sender 
ed by transmitted lg Nght w by reflected 





This ay pte on coat SS No, 4986, dated 23rd December, 
1876, and consists in mounting the shear blades w separate 
intend of fixing them upon rolls, the spindles carried in their 
wn standards and a ee Sa oe eS 
= — with a w upon one 


revolve in the opposite Gtrostion te the rolls, and are con- 
oe ttly able to take the flattened rail from the side on which it is de- 
livered by the rolls. 
2015. Manuracture or one LeaTHer Botrons, &c., 7. and L. Finch. 
—Dated 22ad July, 1878. 

A ical plate ig Bxed to the underside ofthe button to strengthen the 
shank, the bow of which grey el ga Se of pi 
The tope are then stained, nch polished, or and 
any desired design or colour produced. 

2017. Locomotive ith) _ J. P. Piper.—Dated 22nd July, 1878.— 
(NX 


‘ot proceeded with. 
The tool, p bly with four legs, 
having the boundary of the base flush with the floor. 


2920. Surars, T. H. Heard. —Dated 2rd July, 1878.—(Not proceeded 
with 


hich forms the cutting edge of one of the blades is 
engl beyond the lower part of the blade, and is turned up over the 

so as to form a guide for the other blade to slide in when the two 
epost efi 





font £, 





cutting operation. 


A series lel bars are ome 1. to two continuous aa, 
— 5 ote eee horizontally by means of revolving w The refuse 
an 


thence to a sieve, ——— which the refuse a receptacle, the 
small pieces being delivered over the end Rf th the cave into another 


20923. Cuscene or Stop-rap Boxes, &c., C. 7. Hill. —Dated 23rd 
July, 1878. 

In order to prevent the covers of stop-taps or fire- hee | removed, 
the inside of the box is eee with two cochen ond me the cover 
are fitted two catches, so on turning mete in one direction 
and lock the cover to the box, whilst on 


ped pe deg Seog my Sed om 
turning them in the other direction they are withdrawn from the notches, 
thus cover to be removed. ie catches are operated by a 


key inserted through a hole in the cover. 


2024. Warcugs, 7. Mills.—Dated 23rd July, 1878. 6d. 
This relates to stop lourth or central wheel and its 
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. Deracuina Hook FOR THE PREVENTION OF OVERWINDING IN 
Mines, H. Grabowski and C. H. Blood.—Dated 23rd July, 1878.—( Not 
with.) 


.) 2d. 
chain passes through plates which are lifted up so as to support 
Ps oy from ‘which the chain is disconnected at the same time. 
2928 “Buoys, &c., A. W. Birt,—Dated 23rd July, 1878. 4d. 

A By pr ta Rac attached to it on either side pieces of cork until a 
cylinder is built upon the plank. These cylinders are connected ther 
in pairs by metal rods, and are secured around the bulwarks of a ship. 
2929. Pneumatic Domestic SigNALLInG Apparatus, J, T. Gent.—Dated 

28rd July, 1878. 

A tablet is Axed in the room or other place where the signals are to be 
given. On this tablet are et side by side a number of elastic bags 
or air vessels, from each of which passes an air pipe to or room from 
whence the signal is to be given. In front of each bag is a disc or plate 
having a lug or lugs working on a horizontal shaft in suitable brackets or 
bearings on the tablet, and in front of each disc is an indicating tablet 
fixed on » rod or lever working on another horizontal shaft in 
front of first-mentioned shaft, the indicating tablets being so vieeed that 
when pushed out of the perpendicular line they fall forward. The shaft 
carrying the discs is provided with a ye ee jointed to a vertical lever, 

at its upper end a striking p! with two pins. A toothed 

ears, Geaze with the pinion of a emall wheel, which gears with the 

nm of an escapement wheel, and the pallets of the escapement carry a 

mer which strikes against a of suitably placed bells, the action 

of the escapement being stopped by a lever on the arbor of an escapement 
wheel. 


2930. Apparatus ror Oprainine Motive Power, H. 2. Newton.—Dated 
23rd July, 1878. -(A communication.)—(Not proceeded with.) 2d. 

A heavy a, oP omer and perfectly balanced wheel is made with a 
hollow boss, ie which a number of permanent magnets are arranged 
and seenred to the fixed framing, whilst a number of armatures are 
attached to the inside of the boss and revolve in front of the magnets as 
the wheel rotates. Springs cause the contact of the armatures with the 
magnets and tappets withdraw the same as required. 

2932. Arraratus ror ExtinouisHine Fires, D. Mac I. Campbell.—Dated 
24th July, 1878.—{Not proceeded with.) 2d. 

A tank is fitted to the roof of the building and is filled with water, 
which is conducted by pipes to the different floors, where it enters shallow 
chambers formed in the ceiling of each room and perforated so as to cause 
the water to issue through a series of nipples and thus flood ‘the room in 
which it is placed. 

2037. Treatino Reruse anp Sewace Warers, J. Adamson and H. Booth. 
—Dated 24th July, 1878.—(Not proceeded with.) 2d, 

The water is run into a tank and treated with milk of lime to precipi- 
tate the soluble matter, and the mixture is then run into a filter press, 
which collects the solid portions of the refuse water, while the clear water 
runs off. 

2939. TusuLarR on HoLiow Forms or Iron anp Sreet, J. G. Willans. — 
Dated Ath July, 1878. 4d. 

The hollow of the iron or steel is filled in with a friable or an easily 
melted material, which will be elongated with the article in the rolling 
or drawing process. The friable material employed may be lime, the 
powder of coke, non-bituminous coal, or other substance which will not 
cohere strongly at a red heat. The easily melted materials may be either 
zinc or its alloys, or fusible compounds of earths and alkali such as glass. 


2041. Apparatus ror Atracuine Service Pipes To Water, Gas, or 
OTHER MAINS WHILE UNDER Pressure, R. Ravenor.—Dated 24th July, 
1878. e 

To the main is firmly connected a cramp, and to the cramp a stop valve 
and stuffing-box. To bore the main a drill is inserted in a valve, and the 
aperture is tapped with a thread to correspond with that on the end of 

service pipe. To connect the service pipe it is inserted in valves as 
the tool. The tap or valve is then opened, and the service pipe is dropped 
down and screwed into aperture bored in the main pipe. 


2043. Licutinc Apraratus ror Mines, TuNNELS, &c., W. R. Lake.—Dated 
24th July,1878.—(A communication.) 6d. 

This consists of a eee erg machine or other apparatus for 
generating a current of electricity, and in circuit therewith an electric 
light apparatus, arranged opposite the mouth of the receiving tube, pro- 
vided with a mirror for condensing the light and throwing a beam of 
light of predetermined intensity into the receiving tube, and upon a 
mirror or prism arranged in the receiving tube, and adapted to intercept 
and reflect or refract the beam of light into the other tube or tubes at any 
desired angle or angles, and mirrors or prisms for receiving the inter- 
— portions of the beam of light thrown into the receiving tube, and 

using such light into the spaces or upon the objects required to be 
illuminated. 
2044. Compinep Reapive anp Grarn-straw BinpineG Macuines, J. L. 
Hancock.—Dated 2Ath July, 1878. 5 

The straws fall against a blade fitted over an endless band and mounted 
on centres, to be turned over at intervals and release the accumulated 
straws and permit them to fall on the band, which travels at right angles 
to the line of draught. The straws are formed into tufts by a spiked 
roller, and are then secured by needles and twine, until sufficient tufts 
are bound to form a shaft, when a knot is made in the twine and the 
latter severed. The band of tufts is then released and falls down a plat- 
form on to the ground, when they can be stood upright against one 
another, so as to form a kind of open “ stook,” through which the air has 
free access for drying the straw previous to its being stacked. 


2045. Apparatus For OperaTinc Winpow Buinps, Venticators, &c., V 
Hunt.—Dated th July, 1878. 6d. 

This relates to improvements on patent No. 1198, in the year 1877, and 
consists of a bellows or bag of india-rubber placed in connection with a 
ventilator in such a manner that upon its becoming expended with air 
the ventilator will be forced open ; and, on the other d, upon the 
withdrawal of the air therefrom, the ventilator will either by its own 
weight or otherwise close. 


2046. Sewino Macuives, S. Mort and G. Browning.—Dated 24th July 
1878. 8d 


The head receives a sleeve shaft carrying the presser and feeding foot, 
and through the centre of which the needle LaF gon ; the latter being 
hollow for the passage of the thread. The needle bar is operated by a 
crank pin on the cam shaft taking into cam plate carried by a rod, con- 
nected to the needle bar by a cross-head. Fitted to the head is a sliding 
bar with pins, between which the end of a spring is made fast to the 
bracket arm that supports the head. is bar carries at the upper end a 
bracket extension surrounding the needle bar and serves to press upon 
the top end of the feed bar, and apply the pressure to the f ‘oot 
requisite for holdiug the work. The short arm of a slotted forked rock 
lever is embraced by a horizontal ring capable of sliding vertically, and 
held in the forked end of a bell-crank lever hinged to the head. A bowl 
on the ol end of this forked lever enters a cam groove in the crank 
of the needle bar, and when the smaller radius of the cam comes 
ito play the lever is rocked and the ring caused to depress the hori- 
zontal arm of the slotted lever, and thereby through its connection with 
Pye ot bar force the foot of the presser bar forward the length of a 
stitch, thus effecting the feed. The pressure is taken off the foot by 
means of a lever actuated by a cam in order to allow the foot to return 
to its starting position. 


260. pasuneke tho cenbinkes ~" i ity ere 24th “ , 1878. 6d. 
cons’ e com! of printing apparatus 

machinery such as described in patent No. 4473, dated th Novembos 
1877, so as to produce a pound hine, whereby paper fed from the 
roll at one end of the machine shall be delivered in the form of printed 
bags at the other end of the machine. 


29651. Locomotive Encines anp Permanent Way, R. &. Middleton.— 
Dated 24th July, 1878.—(Not proceeded with.) 2d. 

The engine runs on a single under rail, and is guided by one or more 
pairs of guiding wheels running on an overhead rail. e permanent 
way consists of rails supported by brackets at suitable dist: al the 

d, in such a manner as to leave the upper and under surfaces of 
he rails exposed, and to allow the uninterrupted passage of the engine. 
2952. Pantacrarus, W. F. Humphries.—Dated 24th July, 1878.—(A com- 

munication.) 6d. 

The points are made so as to be readily attached to or detached from 
the bars of the instrument. A sight is formed by making one of the 
bars pesrect above the drawing board, and fixing thereto a needle point 
suitably arranged in a vertical position, so that landscapes can be copied 
from nature on to the drawing board by the marking point, by following 
the outlines of the object with the sight, care being taken to keep the 
eye always in the same position. In order to prevent the eye point Gross 

, & stationary sight is secured to the board, above which it pio- 
jects, so that it can be secured a short distance in front of the eye of the 
operator, 

2953. Arraratus ror Couptine AND Uncourtine RaILway CARRIAGES, 
&c., J. Brown, — Dated 24th July, 1878. 6d. 

Across each end of the vehicle at its under end is mounted a hollow 
shaft, having at each extremity a suitable handle, Within the hollow 
shaft is arranged a longer shaft, able to rotate in the hollow shaft, beyond 
which the inner shaft is provided with handles. Below the coupling 
hook, part of the hollow shaft is removed to accommodate an arm project- 
ing from and actuated by the central or inner shaft. At each side of this 
Space arms are attached to the hollow shaft, which carry upon their outer 
ends a pin or axis constituting the fulcrum of a bell-crank lever, upon 
whose outer ae * carried on pivots the end or outer link of the 
So the er end of the bell-crank lever working in a slot 
formed in the outer portion of the arm projecting from the central shaft. 














‘bottom to fit the upper surface of the cask around the bung hole, into 


2054. Apraratus FoR RECEIVING THE OVERFLOW FROM FERMENTATION 
IN CasKs, &c., WV. Orchart and R. Walpole.—Dated 24th July, 1878. 4d. 
A rectan, x vessel of tin is made open at the top and curved at the 


which a short tube fixed in the bottom of the vessel fits. At the lowest 

end of the vessel a tap is , with wire gauze or other strainers for 

drawing off and straining contents of the vessel. 

2955. Sewine Macuines, W. Searle.—Dated 24th July, 1878. 6d. 

This relates to feeding devicefor machines for sewing leather and simi- 

lar work, and consists of two wheels mounted on a work-supporting arm 

on opposite sides of the path of the needle, and a by a collar 

fixed on the said arm, and which wheels are geared with pinions mounted 

on a shaft that is provided with clutch or ratchet —— whereby the 

required intermittent motion is imparted to the and wheels from 

reciprocating m: im, which has combined with it a stitch-regulating 

or adjusting screw at the front side of the machine. 

2957. Manuracrure or Waterproor Fasrics, 7. Rowley and A. C. 

Salomonson.— Dated 25t July, 1878.—(Not proceeded with.) 2d. 

One side of a fabric is coated with india-rubber or other waterproof 

cement, to which, whilst in a sticky condition, flock made from woollen 

material is applied. 

2060. Raitway Crossines anp Switcn Boxes, J. W. Hartley.—Dated 
25th July, 1878 —(Not with.) 2d, 

A projection is formed in one of the rails at a crossing, and the other 
has a corresponding recess, thus for a more rigid joint. The counter- 
weight of the lever apparatus or switch box is suspen to a lever whose 
fulcrum is placed above the main fulcrum of the switch handle in such a 
manner that when the handle is moved over so as to close the switches. 
the lever artery heer d counterweight swings over to the same side, and 
the counterweight having thus passed to one side of the main fulcrum, 
thereby holds switch up to the stock rail. 

2962. Jornine Wire, J. H. Nettlefold.— Dated 25th July, 1878. 6d. 

The end of each wire is formed into an elliptical loop of abeut four 

times the diameter of the wire, the extreme end of the ed part being 

el to the other part of the wire. The loop is bent so as to make a 
very obtuse angle with the Baap a portions of the wire. Each wire is 
passed through the | of the other, and when the wire is tightened up 
the extreme end of wire enters the wa 9 of the wire as the loops slide 
u one another, and there is thus formed a junction somewhat resem- 

a sailor's knot. 

2963. Rance Finper, G. W. Hart.—Dated 25th July, 1878.—(Not 
ceeded with.) 2d. ” sstepptiese hat 

According to this invention the distance of an object is ascertained by 
reading off upon a scale on the base of a right triangle divisions 
equivalent to the angle of two lines of sight d-noted by an index scale, 
the two sides of the triangle, i.¢., the perpendicular and the hypothenuse, 
being the two linus of sight to the object, and the length of the base vary- 
ing with the distance of the object observed, which is seen at the apex of 
the triangle, the distance thereof being measured by the width of base 
required to enable the perpendicular line of sight to meet the object on 
the oblique line. 

2964. Quick Sreep Emery WHEELS anv Latues, W. J. Tarrant.—Dated 
25th July, 1878.—(Not proceeded with.) 2d. 
consists in using a reel or pulley and friction reel with, by prefer- 
ence, three rollers fitted in such a manner that when the power is applied 
to the cord by means of the treadle, it causes rotary motion in a certain 
direction. 
2965. Vatves ror Sream Enoines, H. H. Lake.—Dated 25th July, 1878.— 
(4 communication.) 8d. 

This consists partly in employing two cut-off valves and two double- 
acting valves, also in arrang ts for regulating duration of the 
oscillating movement of the valves. It also comprises a method of 
arranging the valves by using trunnions of hardened steel, and adjustable 
bushes also made of hardened steel ; also combining the cut-off valves 
in such a manner that they are double acting, and an arrangement to pre- 
vent the steam which is not used from entering the principal valve 
chamber. 

2966. TyrocRapuic anp LirHoGRAPHIC Printinc Macutyes, A. M. Clark. 
— Dated 25th July, 1878.—(A communication.) 6d. 

This consists iu the employment in addition to the ordinary inkin, 
rollers of “ riders” mounted upon and receiving rotary motion from sai 
rollers, as well as a positive endway motion imparted by a lever arrange- 
ment provided with forks in which the rider journals are received. 


2969. Raway Jomnts, A. Barclay.—Dated 26th July, 1878.—(Not pro- 
ceeded with.) 2d. 

This consists in substituting for the fish-plates a pair of plates 
formed with deep projecting pieces on the underside. 

2970. — T. W. Rae.—Dated 26th July, 1878.—(Not proceeded 
with.) 2d. 

The shoe is constructed of two or more , the sides being hinged to 
each other or to another part or parts, and the sides are continued beyond 
the pivot or pivots in such a manner that the continuations form conve- 
nient short arms of levers of which the sides are the long arms. The 
sides are composed of metal of the ordinary shape, either furnished with 
caulks or otherwise, and carry strips of metal projecting upwards, and if 
necessary furnished with spikes. 

2072. MAcHINERY AND PROCESSES FOR COOLING AND FOR MANUFACTURING 
Ick, H. M. Barnard.—Dated 26th July, 1878.(A communication. )— 
(Complete.) 6d. 

This consists of an ice wheel having an axle hollow at both ends and 
provided at each extremity with air-tight joint couplings, whereby 
stationary pipes can be hermetically cted to the ollow 
revolving axle, so as to admit of a continuous air-tight passage from a 
stationary pipe on one side of the wheel through a portion of the said 
axle into a coil on the periphery of said wheel from suid coil to the other 
end of axle and joint coupling, into and through a stationary pipe. 
2973. Furnaces ror MeLtine Merats, &c., W. B.j Everitt.—Dated 26th 

July, 1878.—( Not proceeded with.) 2d. 

Midway between the two 1 regenerators is formed a row of 
equidistant small heating or mel hamb of a size suitable for the 
reception of the it crucible to bz used. Each chamber is provided 
with flues at o) ite sides, which connect them with the regenerator, 
and each flue is provided with a damper. 

2974. Warrrrroorine Ciora, &c., 2. V. Dickson.—Dated 26th July, 1878. 
—(Not proceeded with.) 2d. 

This consists of a special way 6f employing india-rubber, more especi- 
ally in the vulcanisation, which while rendering the produce soft and 
resisting, dries it very es and completely, which is effected by 
means of the reaction of bisulphuret of earbon and of the chloride of 
sulphur on the india-rubber. 

2976. Composition ror Coatine Saips’ Borroms, H. A. Clark.—Dated 
26th July, 1878.—( Not proceeded with.) 2d. 

This positi ists of sulphat weer sm white lead, 1 Ib.; 
green verditer, i lb.; pine varnish, 10 lb.; boiled oil, }1b.; oxide of iron, 
1lb.; blacklead, 1lb.; turpentine, } lb.; Stockholm tar, $1b.; blue verditer, 
11lb.; which are mixed and gro together and then used as paint. 
2979. AvBuminous Biscuits, J. Taylor.—Dated 26th July, 1878. 2d. 

The biscuits are composed of the liquor in which the best joints of beef 
are stewed for about seven hours, then mixed with the best wheaten 
flour, made up, and afterwards baked. 
ow APPARATUS AND GARMENTS, H. 2. Newton.—Dated 26th July, 

1878. 

The garment is made double and sewn together so as to form a number 
of divisions, into which little solid cork s together, or loose or 
mg cork, is inserted, the edges being turned down and bound with 

eather. For washing the garments the cork is readily removed, 

2988. Boor-rrexs, L. M. Carmichael.-—Dated 27th July, 1878. 6d. 

The tree is made hollow and of a flexible material, so that when empty 
it can be inserted in the boot to be stretched, and then inflated by means 
of a tube fitted with a suitable valve. 




















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICT: 


(From our own Correspondent.) 

Tue iron trade of South Staffordshire is reviving but slowly. 
The extent to which the mills and forges have been kept running 
since my last is not a conspicuous improvement upon the week ; 
nor in the raw iron department have more blast furnaces been 
relighted. Upon account of the requirements of our colonists in 
New Zealand, some new orders have been p! since my last, 
but the scarcity of money in the colony keeps the orders greatly 
within the requirements of the people. The Cape trade is a little 
better in the sheet branch, but it is less so than, before the Zulu 
war broke out, had been looked for at this season. 

Medium finished iron was to-day—Thursday—obtainable on 
Change in Birmingham somewhat more in favour of consumers, 
and common iron was pressed upon the market. There was no 
difficulty in getting singles at £7, and common bars were plentiful 
at as low as from £6 10s, to £6; marked bars remain at £7 10s., but 








age, and somewhat disappointing to those makers who usually 
look to receive a goodly list of specifications at this period of the 


year. 

Pigs of the Northampton brand were easy to buy at from 9d. to 
1s. 6d, under the paves of this time last quarter, but the stoppage 
of the rise in the Middlesbrough market occasioned caution 
amongst buyers. The = market quotation for some North- 
ampton pigs was 42s. ere was upon the whole less readiness 
to purchase then a week back, and certain firms who, encouraged 
by the Middlesbrough rise, were asking from 1s. 3d. to 2s. 6d. 
advance, talked less confidentially. There were few sorts which 
could not have been bought at the prices that regulated last 
previous transactious. All-mine hot-blast Staffordshire pigs were 
quoted at £3 5s., but might have been had at £3, at which figure 
likewise hematites were to be got. 

Belgian rolled girders continue to be offered in Birmingham at 
from £7 15s. per ton upwards, Rivet girders, and flitch plates 
from Belgium, are freely tendered, but the terms upon which 
ironwork of this class can be obtained from local works, and the 
absence of uniformity which is now and again to be noticed in 
the Belgian article, combine to favour Staffordshire makers. Only 
in rare instances can 9s. for good furnace coal be obtained. The 
men show little disposition to come to terms with the employers 
upon the question of hours. They still hold out for eight as a 
maximum day. Nevertheless the New British Iron Company 
are gradually getting more of their men back into the pits upon 
terms which are apparently less favourable for the miners than 
those which apply to the district generally. The regulation 
establishing the lower wages of 3d. per day, to which the men at 
the house coal pits on the Cannock Chase have just acceded, is in 
virtue of an arrangement come to with the employers when, a 
few months ago, a strike there against the drop terminated. 

The arbitrators under the South Staffordshire Mines Drainage 
Act have given notice of their intention to make a draught 
mines drainage award for the Tipton district. They estimate 
that a rate will be required of 3d. per ton on fire-clay and lime- 
stone, and 6d. per ton on ironstone, coal, and slack. Appeals 
against the award will be heard by the arbitrators at the end of 


this month. 

To the men e ed in the flint-glass trade in the Birmingham, 
Stourbridge, an udley districts, notice has been given of a 
reduction of 15 per cent. in wages. 

A coal and ironstone pit which has been closed for upwards of 
five years has been re-opened at Tunstall, a new shatt having 
been sunk. Another pit has been re-opened at Brownhills, near 
Burslem, after lying idle for some time. Other collieries in North 
Staffordshire have increased their get, and hopes are entertained 
se a pad revival, although the finished iron trade there continues 

ut dull. 

In my last letter I noticed that a strike had commenced at the 
Vulcan Tube Works, Westbromwich. This Messrs. Spencer and 
Co. state is incorrect, as the men who would not accept the 
reduction were paid off a week ago. The works have not been 
eregen at all in consequence of the difficulty, and all the old 
hands have asked to be taken on at the reduced prices, and, in 
one or two cases, are actually at work. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is no very material change to notice in the condition of 
the iron trade of this district since last. week, the market being 
in a somewhat unsettled state in consequence of the uncertainty 
as to the future with regard to prices, and the antagonistic atti- 
tude taken up by buyers and sellers. Although there is a 
moderate inquiry for both pig and manufactured iron, there is 
still very little real business doing, as local consumers decline to 
give the extra prices asked by north country makers, and as a 
rule they are content to cover what requirements they have at 
present by purchases from hand-to-mouth of any small cheap lots 
that turn up in the market. If anything there is not quite so 
much firmness amongst sellers of outside brands, and for-early 
delivery they are not in some cases holding out for the full 
extent of the recent advances. 

For Lancashire pig iron a slightly better inquiry is still 
reported, but the sales are for the most part confined to very 
small parcels for works in the immediate neighbourhood of 
the furnaces, where | producers have an advaniage in 
the cost of carriage, and for delivery into Manchester quota- 
tions remain at 57s. per ton for No. 3 foundry, and 56s. for 
No. 4 forge, less 24 per cent. Some of the Lincolnshire brands 
of iron are still being offered in this market at extraordinarily 
low prices, something like 5s. per ton below what Lancashire 

ers are asking, but the quoted prices for good named brands 
are about the same as I last gave, and in Derbyshire iron there is 
no material change so far as prices are concerned. For good 
brands of Middlesbrough iron, delivered equal to Manchester, 
makers are asking 44s. 4d. for No. 3 foundry, 43s. 10d. for No. 4 
foundry, and 43s. 3d. for No. 4 forge, net cash; but these are 
prices which are not being obtained in this district, consumers 
alleging that the state of trade does not warrant any advance ; 
and where business is done lower prices have to be taken, sellers 
in some cases for immediate delivery being willing to take 6d. 
per ton less than they were quoting last week. 

In the finished iron trade makers are generally steady at late 
rates, but it is noticeable that there is not yet any recovery in the 
value of manufactured iron from the very low figures ruling 
during the last month or so. Manufacturers of bars, hoops, and 
plates could no doubt secure a good many orders if they would 
contract for deliveries over the next six or eight months at the 
low prices now ruling, but as they are unable to obtain extended 
deliveries of pig iron, at any rate so far as the market at present 
is concerned, except at higher prices, and as buyers of tinished 
iron will not pay any premium for forward delivery, makers do not 
care to commit themselves to extended engagements under these 
conditions, and consequently the buying is still carried on simply 
from hand to mouth. Lancashire bars delivered into the Man 
chester district are quoted at from £5 10s. to £5 15s. per ton, 
Middlesbrough at about £5 15s., and North Staffordshire at from 
£5 15s. to £6 per ton. So far as the prices for foundry work are 
concerned it is difficult to quote any average, but contracts are 
still being taken at low figures. The Heywood Local Board, near 
Manchester, who had a small contract to give out for lined water 
pipes, ranging from 12in. to 4in. diameter, have placed the order 
with a Stourbridge firm at £4 12s. 6d. for the larger sections, and 
£4 15s. to £4 18s. 9d. for the smaller pipes. In castings for 
colliery Syren 22ft. plain iron pillars for a pit staging are being 
delivered from Chesterfield into the Manchester district at about 


£7 Sa ton. 

orge proprietors and founders in some quarters are reported 
to be rather busier, but generally they are still very slack, and 
amongst machinists and engineers trade continues in a very 
depressed condition. 

As I intimated last week, the strike of boiler makers in this 
district is practically at an end, and the society have now given 
notice to the men that they will discontinue the strike allowance. 
There seems to be some prospect that the strike in the Liverpool 
engineering trade may shortly be settled, although no definite 
“ye in this direction are yet announced. 

n the coal trade busi is g liy dull, and the tendency 
of the market is towards easier prices. Colliery proprietors, 
although they may make no alteration in their quoted rates, 
being open to concessions where buyers have good offers to make. 
There is still a moderate inquiry for the better classes of round 
coal for house fire purposes, but the common sorts for steam and 
forge purposes are very bad to sell, and burgy and slack are still 
abundant in the market, notwithstanding the lessened production 








the business doing in them at the worksis but a trifling increase upon 
that reported a week ago, the spring trade being below the aver- 


of slack, and the common sorts are being pushed at very low 
figures. The average prices at the pit mouth are about 9s. to 
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9s. 6d. for best coal, 7s. to 8s. for seconds, 5s. 6d. to 6s. for 
common, 4s. 6d. to 5s. 6d. for steam and forge coal, 3s. 9d. to 
4s. 3d. for burgy, and 2s, 6d. to 3s. 6d. per ton for slack. 

The colliery proprietors in the Oldham district have reduced 
their prices for both round coal and burgy 10d. per ton, and at 
the same time a reduction of 2d. in the shilling is being made in 
the miners’ wages. 

A quieter tone seems to characterise the hematite market of 
the w-in-Furness and West Cumberland districts this 
week, and sales have lately been very slow. Cheaper prices are 
again reported, and I am told that 52s. for No. 1 Bessemer, and 
50s. for No. 3 forge, may now be ed as something like the 
official value of pig iron. Sales, however, have been made at 
under 50s. per ton on trucks at makers’ works. A crag mee 
tendency is also noted in the iron ore trade, and in this depart- 
ment, as well as in others associated with the iron manufacture, 
there are unmistakeable’evidences of a severe depression. Very 
little business is being done with the Continent. Steel rails are 
being manufactured for Australia, New Zealand, and other 
foreign countries, but the mills are not regularly employed, the 
home orders being inconsiderable. In shipbuilding a very quiet 
state of things exists, as the work is being turned out much 
more quickly than new orders are coming in. Finished iron is 
equally depressed, and engineering, ironfounding, and _boiler- 
making works participate in the general dull trade. Sales of 
coal and coke are limited. 

The shareholders of the —— es Company 
have agreed to the expediency of winding up the concern, inas- 
much as it is ly Decloed with the Cumberland Union Bank, 
and the whole of the profit made at the works is swallowed up in 
interest. 

The new docks at Barrow are rapidly approaching completion, 
and it is anticipated they will be re Aaa opening in two or 
three months. The Cavendish dock will it is believed be opened 
simultaneously with the Ramsden dock, but the former will be 
used in the first instance as a timber float, and for this purpose 
will afford a large area. 

The West Cumberland Iron and Steel Company have lately 
been producing 145 tons of steel rails per day, and the directors 
hope, now that they have readjusted the wages of their workmen, 
to restart the mills for the rolling of steel plates which have been 
at a standstill for two or three years. > 

At many of the Cumberland collieries further reductions have 
been made in the wages of the men employed, and at several of 
the ironworks in the district a similar steps has been necessitated. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I was able last week to state that Messrs. William Jessop and 
Sons, Limited, Brightside Steel Works, would declare a dividend 
of 5 per cent., being at the same rate as that paid last year. The 
directors express the opinion that, considering “‘the continuance 
of the wien wees tant > long depression in the steel and other 
trades,” the shareholders will be generally satisfied with the 
year’s working. 

Another report of general interest is that of Charles Cammell 
and Co., Cyclops Steei and Ironworks. An interim dividend of 
£2 per share was paid in September last, and it is now proposed 
to pay a further Sividend of £2, together equal to a dividend of 
5 per cent. per annum. No material concession has yet been 
made in the excessive rates ——? the railway companies for 
the conveyance of the heavy materiais to and from the district 
to the shipping ports, although many representations have been 
made to, ey several interviews have taken place with, the 
directors and managers of the railway companies during the 
past year. The question is still under the consideration of the 
railway companies, and it is to be ho that the rates now 
charged will shortly be materially reduced, by which alone justice 
can be done to the heavy trades of Sheffield and the surrounding 
district. 


For the moment, the difficulty in the sheep-shear trade seems 
to have terminated. Messrs. Ward and Payne’s grinders have 
left their employment, their notices having expired. Their places 
will now be filled by non-union workmen, who are working under 
the direction of Mr. Linley, a practical sheep-shear grinder, who 
has entered into an agreement with the firm to find as man 
grinders as they require, at the rates and hours of working whic 
were re’ by the unionists. The men employed by other 
firms in the same branch have submitted to A —— - = 
wages, varying from 74 to 10 per cent., on the c of wor 
affected ae Soom te of machinery. . 

Troubles are anticipated in the file trade. A private meeting 
of file cutters and forgers was held on Monday, when it was 
resolved to resist to the uttermost the masters’ demand for a 
reduction. Over 2300 — were present, it being the largest 
meeting since that held prior to the memorable strike of 1866. 
The men resolved to abstain from seeking work for one month 
rather than submit to the proposed reduction. A serious piece of 
news reaches me about our file manufactures. A Sheffield-made 
file has kept its high price simply because of its superiority. I 
am told that during the last fortnight complaints have come to 
the merchants from many of the foreign dealers—particularly in 
Russia and the Continent generally—about the quality of the 
article. The specific complaint is that the files sent out are of 
Bessemer steel, the employment of which renders the production 
inferior to the foreign article. Of course this statement cannot 
apply to the houses who have a name for special excellence, and 
who adhere to one kind all the year round. The information, I 
hope, may only refer to some secondary houses. 

n the Bessemer trade, efforts are being made to bring out 
special makes of Bessemer steel for cutlery purposes. ese 
makes are now varied to any given temper. Up to this time the 
greatest obstacle in using Bessemer for cutlery purposes has been 
the variations of temper—each rod almost varying, so as to cause 
great difficulty in the hardening. This difficulty has been over- 
come by the making of specialities, which are offered for even 
less than what is charged for rail ends, £5 5s. in ingots, as against 
£9 for “cast.” Iam told that the Bessemer at £5 5s. is considered 
equal to the “‘cast” at £12. 

I see it stated that the Zulu war has checked trade with the 
Cape for the time, but on inquiry, I cannot find that this has 
been done to any extent. A brisk demand for razors has arisen 
in the States. ere is alsoa better call for steel, general cutlery, 
sheep shears, and some other goods. 

An event of the week is the death of William Broadhead, the 
notorious ex-secretary of the Sheffield saw-grinders, who was 
concerned in all kinds of trade outrages, from rattening in its 
simplest form, to downright murder. He was latterly in great 
ill-health, caused by anxiety consequent on the difficulty of earning 
a livelihood. This trade union leader, who kept gunpowder on 
his premises, to ‘‘blow up” all who transgressed his decrees, was 
at the jast so reduced that he had to eke out a living by keeping 
a greengrocer’s shop, and canvassing for an assurance society ! 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tur marked improvement in the Cleveland iron trade, to which 
I have referred for two or three weeks past, still continues. On 
Tuesday, owing to a slight drop in the Scotch market, the upward 
tendency of Cleveland prices was arrested, but business was firm 
at last week’s rates. + ar me would not sell No. 3 under 36s. per 
imperial ton net cash, and consumers were very anxious to pur- 
chase at that figure. In addition to the largely increased ship- 
ments, which have had a considerable effect in strengthening the 
market, announcements made during the week, with to 
Messrs. Bolckow, Vaughan, and Co., Limited, have tended very 





materially to foster an improvement in trade. I need not do 
more than state that I refer partly to an announcement made in 
the City article of the Times of Friday last, to the effect that 
Messrs. Bolekow, Vaughan, and Co. had discovered the long 
sought secret of the purification of Cleveland iron. That 
announcement, and the consequences involved in it, have given 
an impetus to trade which nothing else could have afforded. Fol- 
lowing as a commentary upon this, Messrs. Bolckow, Vaughan, 
and Co. have purchased eight blast furnaces adjoining their Eston 
steel works, at a cost of £225,000. 

Messrs. Connal and Co. report that their stock of Cleveland 
iron now amounts to 83,000 tons, and that they are receiving 
about 300 tons daily. They state that their Middlesbrough f.o.b. 
warrants are quoted at 36s. 6d., strong, net cash for No. 3. Ship- 
ments during the week have been <7 good, and there is every 
likelihood of stocks being considerably reduced during the cur- 
rent month. 

The manufactured iron trade does not improve, and in that fact 
those who predict that the ew improvement in the pig iron 
trade will not last take up their stronghold. It certainly is diffi- 
cult to see how the demand for pig iron is to be maintained for a 
lengthened period without a concurrent increased demand for 
manufactured iron. 

Messrs. Crossthwaite and Co., to whose foundey for light cast- 
ings made from Cleveland iron I have previously alluded, are now 
extending their works at South Stockton with a view, it is 
rumo , of a em, a manufacture entirely from Scotland. 

The position of the Durham coal trade is very unsatisfactory. 
The reductions in wages demanded by coal-owners are large, and 
the position of the coal-miner is now a most unenviable one. The 
time when colliers drank champagne and fed their dogs on mutton 
chops has gone by, and as a matter of fact they are not now sufti- 
ciently recompensed considering the dangerous nature of their 
employment. At the same time it is no doubt necessary that 

-owners should be relieved in every possible direction, as the 
long continuance of bad trade has had a marked effect upon them. 
It is probable that several collieries will shortly be laid in. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Towarps the close of the last week there was a good business 
at firmer rates in all the metal markets, but this week the tone 
has been considerably slacker. Prices have given way to the ex- 
tent of fully 6d. per ton in the warrant market, and the quota- 
tions of makers’ iron are likewise weaker. The demand for pigs 
from the Continent continues, though the exports have 
not been quite so large as they were in the preceding week. 
In the imports from Cleveland this week there is a con- 
siderable diminution. It is gratifying to notice that confidence 
appears to be reviving in the trade, and that the outside public 
are manifesting a renewed interest in it. One of our largest iron 
merchants stated at the annual meeting of the Monkland Iron 
and Coal Company, held in Glasgow on Tuesday, that he had 
done more business in the course of the past month than had 
recently been usual in the experience of his firm for three or four 
months. Since last report one furnace has been re-lit at Glen- 
garnock Ironworks, and there are now ninety in blast, as com- 
pared with eighty-seven at the same date last year. The week’s 
deliveries into Messrs. Connal and Co.’s pig iron stores have 
increased the stock by 4563 tons, and it amounts now to 226,636. 

The warrant market was strong on Friday all day. Business 
was done in the forenoon at 44s. 4d. to 443. 5d. cash, and 44s. 7d. 
to 44s. 74d. one month, whilst in the afternoon 44s. 6d. cash and 
44s. 9d. one month were paid. On Monday the market opened 
dull, and prices declined from 44s. 5d. cash and 44s. 74d. one 
month in the morning, to 44s. 2d. cash and 44s. 6d. one month in 
the afternoon. The market was flat on Tuesday, at 43s. 11:1. to 
43s. 10d. cash and 44s. 1d. to 44s. one month fixed. On Wednes- 
day the market opened firmly, and was quiet in the afternoon, 
when sales were effected at 43s. 7d. cash and 43s. 9d. one month. 


To-day (Thursday) the market was steady, business being done 
at 43s. and 43s. 7d. cash, and 43s. 7a. and 43s, . one 
month fixed. 


Makers’ iron has been rather less sought after this week, and 
the advance of 6d. per ton obtained on some of the brands last 
week has been lost. The following are the quotations:—G.m.b., 
f.o.b., at Glasgow, per a ton, No. 1, 44s.; No. 3, 42s. 6d.; 
Gartsherrie, No. 1, 49s.; No. 3, 44s. 6d.; Coltness, No. 1, 51s. 6d.; 
No. 3, 45s. 6d.; Summerlee, No. 1, 46s. 6d.; No. 3, 44s.; 
Langloan, No. 1, 50s. 6d.; No. 3, 44s. 6d.; Carnbroe, No. 1, 
45s.; No. 3, 43s.; Monkland, No. 1, 443.; No. 3, 42s. 6d.; 
Clyde, No. 1, 44s.; No. 3, 42s. 6d.; Govan, at Broomielaw, No. 
1, 44s.; No. 3, 42s. 6d.; Calder, at Port Dundas, No. 1, 48s. 6d.; 
No. 3, 44s.; Glengarnock, at Ardrossan, No. 1, 47s.; No. 3, 44s.; 
Eglinton, No. 1, 44s.; No. 3, 43s.; Dalmellington, No. 1, 44s.; 
No. 3, 43s.; Carron, at Grangemouth, No. 1, 60s.; ditto, specially 
sel; , 65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 50s.; 
No. 3, 45s. 6d. 

The exports of pig iron in the course of the past week amounted 
to 10,743 tons, as compared with 8662 in the corresponding week 
of last year. The imports at Grangemouth from Middlesbrough 
were 5080 against 5390 tons. 

The home demand for manufactured iron is moderate, but the 
orders from abroad, particularly from the colonies, are very good. 
Last week’s shipments of iron manufactures from the Glyde 
embraced £24,000 worth of machinery, of which £20,700 was 
sugar-making, and went to Honolulu, and £2574 was despatched 
to Rangoon ; £7500 castings, of which there were £5694 pipes for 
Rio de Janeiro, £1687 railway iron for Bombay ; £11,500 miscel- 
laneous iron manufactures; and sewing machines to the value of 
£3330 for France and Spain. 

On account of a return of severely cold weather, there has been 
rather more inquiry for coals for household consumption, but the 
prices continue low, and even a reduction is talked of as not 
unlikely. There has also been a somewhat better demand for 
shipping coals, but the trade in this department does not bulk su 
largely as in some recent years. Steam coals are dull at former 
rates. In the eastern mining counties the trade in its leading 
features is similar to what it isin the West. Prices have been 
reduced 6d. per ton, in anticipation of a reduction about to be 
made in the colliers’ wages. 

Several coalmasters in the Western district have intimated a 
further reduction of the miners’ wages, and in Fife and Ciack- 
mannan the colliery owners have decided to make a reduction of 
12} per cent. With reference to this latter resolution a mass 
meeting of the miners has been held at Dunfermline, presided 
over by Mr. John Burt, at which the men were addressed by Mr. 
Gillespie, secretary of the Linlithgow and Stirlingshire Miners’ 
Association, and Mr. Cook, their own secretary. The latter 
stated that since 1874 the reductions of wages enforced in Fife 
and Clackmannan amounted in all to 95 per cent. At the 
present time, he said, the miners were receiving, reckoning by 
the long ton and light weight, 4d. per cwt. If they produced 
ata cheaper rate, they wotlk be simply doing it for nothing. It 
var resolved to confer by deputation with the masters on the 
subject. 

The extension of the hours from fifty-one to fifty-four in the 
engineering trade of the Clyde is gradually becoming general, and 
no effectual opposition is expected from the men. 

The new steel corvette Carysfort, the fifth of the six being 
built for the Admiralty by Messrs. John Elder and Co., has left 
the Clyde, accompanied by H.M.S. Valorous and a navigating 
party, for Devonport. The Conquest, the sixth and last of the 
corvettes—which are built of steel, and have already been de- 
scribed in these columns—is also ready to depart. 

Messrs. Donald Currie and Co., of London, having decided to 
add two vessels to their fleet of South African traders, have 
ontracted with Messrs. John Elder and Co., and Messrs. Bar- 











clay, Curle, and Co., of Glasgow, for their construction—the one 
to be 3650 tons, and built wholly of steel, by the former firm, and 
the latter of 3700 tons, to be partly iron and partly steel, by the 
last-named firm. 








WALES AND ADJOINING COUNTIES. 
From our own . 

THE first and only ere station in the Bristol Channel was 
opened at the Mumbles Head on Saturday last. has been 
brought about by the energy of the Swansea Harbour Trustees, 
In the event of wreck, or the not very probable one of an armed 
cruiser of an enemy coming off the coast, it would be of invaluable 
service. 

The coal trade of Wales has assumed of late more encouraging 
aspects, and at Cardiff, in particular, there has been quite as 
much) as could be accomplished. The whole total from Welsh 
ports in the week ending Saturday last amounted to 130,774 tons, 
the largest quantity yet exported from Wales. It will be seen that 
Cardiff, which exported nearly 93,000 of this, is warmly competing 
for the important position of the largest coal exporting port in 
the world. Swansea was unusually active, also sending 16,000 
tons, while Newport made a great stride over previous shipments 
with its 22,000 tons, or nearly so. One fine cargo of tons 
left in an American ship and a brig bound for Hong-Kong, 
ship by Worms and Co. As might be expected there is a 
steady trade carried on now with South Africa, and the ship- 
ments average fairly 10,000 tons per week. Referring to this in 
conversation with alarge shipper last week, he rejoined that it 
was a matter of small account. The Ocean or any other leading 
colliery alone could meet all the demand for requirements 
at the Cape. Steamers are chartered easily for the coast of 
Africa, and at good prices; coasting and French rates are 
low. There is no prospect of any change in_ price, 
and requirements must increase in greater ratio than of late to 
give any likelihood of a movement in that direction. Cardiff 
shippers say that when coal is shipped in lesser quantity than 
100,000 tons per week, very few owners can boast of profit. 
The larger the output the greater chances of a small profit, but 
when the shipments fall as they have lately to 60,000 tons per 
week, the losses sustained are of a very grave nature. I have 
heard that collieries have been offered for less than half the 
quoted value in 1873. The next few weeks will be critical to 
some coalowners, as the West of England Bank are now pressing 
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for ‘‘ overdraws. 

Tin-plate has again shown one of its peculiar fluctuations, and 

ulness, with a tendency to decline in price, has beenexhibited. In 
some cases this has assumed almost the fall of 9d. a box, but the 
brand is not one of high repute, and I am glad to know that if 
inquiries are slower than expected, makers of good brands are 
firm in resisting lower figures. 

Swansea quotations are :—Charcoal, first quality, 21s. to 22s.; 
second quality, 20s. to 2ls. Coke, first quality, 17s. 6d. to 
18s. 6d.; second quality, 16s. to 17s. Quotations for tin are as 
high as £66 per ton. have not much news of interest in con- 
nection with the iron trade. Offers are open to let the Blaina 
Ironworks in piecemeal—that is, to convert parts into tin-plate, 
steel, or merchant bar works. The speculation would not be a 
bad one by any means. 

Preparations are on foot at Sirhowy and Tredegar, which s t 
an early blowing in of these furnaces. At Rhymney I find 
excellent work being done ; the new manager, Mr. David Evans, 
has well shown the wisdom of his having been selected. The 
make is about 1000 imperial tons of steel weekly, first-rate 

uality. Orders held are as good as anywhere in the present 
p pee times, and the prices equal to those obtained elsewhere 
in South Wales. note utilisation of material, economy in 
make, and saving effected which must tell favourably. Thecom- 
pany now make their own spiegel, and sell it ; formerly every 
ounce was bought. Then again in the lining of converters, &c., a 
most effectual material is found on the estate, and being ground 
into powder, and mixed with fireclay, is all that can be desired. 
I hear that the brewery in connection with the company will be 
floated as a limited liability concern, and the proc —£50,000— 
put into the steel works. 

It is stated that the Wanntroda Works near Cardiff are to be 
given up or sold. For boiler make, pit-heads, and bridge work 
the works held a good name. The total iron and steel sent from 
Wales last week was slightly under 4000 tons. One shipment of 
400 tons of rails was to New York, which has not quite aban- 
doned the use of Welsh rails. Total imports of ore from Spain, 
22,000 tons. Pitwood is so abundant as to be a ~~ 

It has been suggested that if every collier in Wales gave a 
penny each, the money would be obtained for recovering the 
bodies at Abercarne. I really think the recovery wou!d be useless 
now, and only reawaken sorrow. Time has to some extent 
deadened the suffering, and thus the other project for putting a 
monument over the pit seems much more reasonable. No further 
recoveries have been made at Dinas. 








A SPECIAL meeting of the poamom of the Derby Waterworks 
was held on Thursday, last week, to consider the bill now pend- 
ing in Parliament, for the acquirement of the waterworks by the 
corporation ; and also the Tee eee agreement between the com- 
pany and the corporation for the sale and transfer of the under- 
taking to the corporation. A resolution, approving of the sale of 
the company’s undertaking to the corporation, and authorising 
the board to take the necessary measure for carrying the agree- 
ment into execution, was q 
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BOILERS WITH FORCED CIRCULATION. 
No. I. 
Tue principle on which a boiler with forced circulation 
works is illustrated in the accompanying engraving, 
Fig. 1. A tube A passes through a furnace atasuitable 


distance above the grate. It opens at one end into a had 


vessel B known as a separator, and placed outside the 
furnace. At the other end A is in communication with 
apump D. The boiler is filled at starting to about the 
level W. The water — boils in A and steam is pro- 
duced, which accumulates in B. When the pressure is 
sufficiently high, the pump D is put in motion, and by it 
the water is regularly drawn from the bottom of B through 
C, and forced through A, a portion being evaporated on 
the way. The steam off to the engine by the pipe 
at the top of B. Boilers with forced circulation have 
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assumed a very large number of shapes; but they are, 
one and all, based on the same idea, the superior effi- 
ciency of some of them being due entirely to the methods 
adopted by their inventors in carrying the principle out 
in practice. We purpose here to explain the objects 
which the makers of such boilers should keep in view, 
and to show on what swecess seems to depend. 

It is evident that no matter what form a steam 
generator takes, there must be provided in it surface 
enough to absorb the heat from the burning fuel in the 
furnace. This heating surface should, in most cases, be 
of sufficient area to produce the required quantity of 
steam witheconomy. We do not say in all cases, because 
while it is of course generally desirable that coal should 
be used without waste, yet circumstances arise now and 
then under which economy of fuel is a very secondary 
consideration compared with the power of making large 
volumes of steam in a very short time. Examples of 
this truth are supplied by steam fire engine, and the 
machinery of torpedo boats. In all such cases, how- 
ever, care must be taken to provide surface enough to 
produce all the steam that can possibly be needed ; and 
the difference between such boilers and those more 
economical in their operation will be found to consist 
rather in the ratio which the grate area bears to the 
heating surface than in anything else. 

It is evident that a boiler such as that shown in Fig. 1 
could comply with neither condition, the dimensions of 
the furnace being out of all proportion to the heatin 
surface. Consequently, in practice the latter is augmented, 
and as a rule the augmentation has consisted in increasing 
the length of A, and causing it to traverse the furnace 
many times, For example, it may be made to take the 
form shown in Fig. 2. Here the same letters as those 
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used in Fig. 1 refer to the same parts. Fig. 2 is a plan 
of the tube A which is supposed to be laid horizontally 
above the furnace grate. e most favourable device 
with inventors has, however, been the coiling of the tube 
A into a spiral ; and spirals of various forms have been 
used. In the diagram, Fig. 3, we have shown a few of 
these. Here we have a vertical plain spiral, a horizontal 


i ViAVAV = 


r—~— 






































spiral, and a spiral of larger radius at the bottom than at 

e top. The variation in form is generally dependent 
on the construction of the furnace. For example: the 
plain vertical coil must be placed within a plain cylindri- 
cal brick chamber, while the conical coil would be put 
into a furnace tapering toward the top, where it ended in 
the chimney. Double cones have been used, as by Paul, 
n 1824, the space between the two coils meine Sed with 
burning fuel. The single conical coil was used by Elder, in 
1862. He used however a screw propeller to cause circula- 
ap ee mg of apump. The plain vertical coil wasadopted 
by Sautter in 1860, mson in 1858 patented a form of 


tube similar to Fig. 2, assuming that to be an elevation 
instead of a plan. Any one who devotes a little thought 
to the matter can devise half a dozen arrangements of 
coils which will give a large heating surface within a 
small space. It by no means follows that such coils are 
really the Pot, or even that they are suitable in any way 
to the intended purpose. If the only duty which the coil 
to perform was to contain hot water, it would matter 
very little what shape was imparted to it so long as the 
pump had speed and capacity enough to keep the water 
moving. But we have not to do with water-heating 
apparatus, but apparatus for generating steam, which is a 
very different thing. It is because this circumstance has 
been overlooked that boilers with forced circulations 
have failed to meet with that favour which the principle 
of their action really entitles them to. 

Returning to Fig. 1, let us suppose that the pipe A 
was greatly prolon and that it passed through a hot 
fire as long as itself. It is clear that the water would 
begin to boil at some point—say A, Fig. 4. The steam 
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thus produced would have no way of escape, save in the 
direction of the arrow. It would accordingly displace 
the water in some measure. As the water advanced in 
the tube, more and more of it would be evaporated, and 
at last there would only be room for the steam which, 
when the point D was reached, would displace the whole 
or greater part of the water. The more or less rapid 
destruction of the tube would ensue. If we suppose the 
tube to be disposed in the form of a vertical coil, as in 
Fig. 3, the case would be much worse. Thesteam would 
be formed in such volume in the lower part of the coil 
that the water would be blown clean out of the upper 
part. Then a fresh supply of water would be sent in by 
the circulating pump, and the operation would be 
repeated. By working the boiler with a moderate fire, 
and keeping the we going at a high speed, this 
might be avoided. The fact remains, however, that 
risk of boiling the tube dry would be incurred. 
Some inventors admit all this, and aver that the boil- 
ing dry of a stout iron pipe is a matter of no con- 
sequence. Few of our readers will be likely to 
agree with them. It is by no means necessary that 
any portion of the heating surface of a boiler working 
with forced circulation should boil dry. The way to 
a such a thing from ——— is to make up the 

eating surface with a number of short tubes, each sup- 








lied direct from the circulating pump. e diagram 
ig. 5, illustrates our meaning. a we have three tubes, 
Fic.5. 
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shown in plan, all opening into a common separator B, 
and all supplied by a common pump D. A single pipe 
suffices of course to convey the return water from B to 
the pump. It is evident that three dozen tubes or three 
hundred tubes could thus be arranged as well as three. 
It may be urged that some of the tubes will get more 
water than others, but this is easily prevented by so pro- 
portioning the area of the apertures through which the 
pump delivers that it cannot get rid of all its water with- 
out supplying all the tubes. It will, we think, be under- 
stood without further explanation that a boiler con- 
structed in this way cannot possibly boil its tubes dry, 
no matter how they are disposed in the furnace. No such 
boiler can do that so long as the steam can escape. It will 
be found, for example, that a piece of gas tubing one inch 
in diameter and six inches long if supplied with plenty of 
water at the lower end, while steam escapes at the other, 
cannot be boiled dry in the hottest fire thatcan bemade ona 
smith’s hearth. ay, more ; if instead of gas piping we 
use a pipe of common tin-plate soldered with soft solder, 
and fitted on the side of a vessel as shown in Fig. 6, it 
will be found impossible to 
melt the soft solder in a for, FIG.6 
fire so long as the upright 
vessel is kept full of water, 
the steam produced escaping 
freely along the inclined — 
surface of the cone A. The 
hotter the fire the shorter 
should each section of tube 
be for obvious reasons. Un- 
fortunately, there is such lack 
of experience with forced circulation boilers that it is im- 
possible as yet to say what is the greatest length of tube 
In a single section which it is safe to use. e venture 
to think, however, that no tube 2in. in diameter inside 
should be more than 12ft. long if the temperature in the 
furnace is hi 

It is a noteworthy fact that nearly all those who have 
invented fo circulation boilers have entirely over- 
looked the truths to which we have just called attention. 
They could not for a moment contemplate the use of a 
tube 300ft. or even 200ft. long without forced circulation, 
but ae | quite —— that the pump cannot accomplish 
impossibilities, and that unless the steam can get away 
readily the tubes must boil dry, pump or no pump. The 
only boiler which has ever been put to work on anything 
like a scale large enough to test it, and which is con- 
structed on the subdivided principle, is that now being 
adopted by Mr. Yarrow for torpedo boats. Fig. 7 shows 
the arrangement of the tubes with sufficient accuracy 
for our present purpose. Here B an are two 
vertical pipes of considerable diameter standing out- 
side the furnace walls. The heating surface is com- 
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to the size of the boiler, each tube being complete 
in itself, and of the form shown in Fig. 7, which is 
a plan. The circulating pay delivers into D the 
water which it draws from B, and the openings by which 
the water finds its way from 'D into the tubes, ‘whole are 
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disposed vertically one over the other in layers, are so 
proportioned to the capacity of the pump, that the latter, 
when working at its normal speed, cannot get rid of all 
the water which it will throw without sending some 
through each tube. There can be no doubt but that in 
adopting this system of construction Mr. Yarrow has 
acted wisely. It remains to be seen what proportions he 
must adopt to get satisfactory results, 

_ We have now, we trust, placed our readers in a posi- 
tion to understand not only what a boiler with forced 
circulation is, but also the principle which should guide 
the engineer who sets about devising such generators for 
any _— purpose. Something remains to be said 
on the subject which we must reserve for another article. 








SMITH’S PATENT STOCKLESS ANCHOR. 

Turis anchor has lately attracted considerable attention 
amongst shipowners and others, owing to its —_ adoption 
by the leading shipping companies throughout the kingdom, 
as also the Dutch, American, Russian, Argentine, and other 
Governments. Smith’s anchor is of a peculiar shape, differing 
entirely from the ordinary type as it possesses no stock, is 
self-canting, and has always both flukes in the ground, no 
matter how it falls. The advantages claimed for Smith’s 
anchor over those hitherto in use may be briefly stated as 





follows :—The stock being dispensed with, Smith’s anchor can 
therefore be carried 20 percent. lighter than others, according to 
Board of Trade and Lloyd’s rules. The anchor cannot foul 
the cable, as nothing projects above ground when the anchor is 
holding. Many vessels are using these anchors; amongst those 
lately launched, we may mention the steel sailing ship Bay of 
Cadiz, the steamers Adela, Ada, Anglian, Azalea, Avon, 
Columba (steel), Cedar, Caroline, Constantine, Cuidad de 
Cadiz, Condor, Devon, Dunmore, Deva, Dotterel, H.M.S. 
Garnet, &. The agents are Messrs. Gilbert Bogle and Co., 
Glasgow. 








THE RARER METALS AT TH PARIS 
EXHIBITION. 


aes a —— the oo —- 
geologist, has supplied to the Engineering a ining Jow a 
Very interesting paper on the rarer metals at the Paris Exhibi- 
tion. It contains a good deal of information not generally avail- 
able, and we therefore reproduce it for the benefit of our readers. 

Platinum and its Associate —To_most observers who 

ass the magnificent exhibit of Messrs. Johnson, Mathey and 
Company, of Hatton-garden, London, the show of huge plati- 
num ingots and vessels, and of the rare m: and their products, 
associated with platinum, offers probably few attractions. But 
this exhibit is, nevertheless, one of the most noteworthy features 
of the Exposition, and, to those at all familiar with the subject, 
is most suggestive of the great p: which has in compara- 
tively recent times been made in a branch of industry which is 
the Joundation or corner-stone of many important chemical 
manufactures, and of much that is most valuable in physical and 
chemical research. We have not unfrequently to remark that 
there is one, and only one, substance in nature which subserves a 
special end in science or art, and for which there is no os 
substitute or proper equivalent. Thus, mercury alone of all 
things is fitted” for the construction of the barometer and the 
thermometer, and for many other uses in physical research is 
simply indispensable. Gold alone seems the one metal adapted 
by all its remarkable properties for coinage and ornament. n, 
including steel, subserves the wants of man in untold uses for 
which there is absolutely no substitute. And the same remark 
holds good for platinum, upon which the chemist depends in 
almost every chemical analysis, and without which the manu- 
facturing chemist would be unable to conduct those great opera- 
tions in the production of cheap and pure sulphuric acid, on the 
success of which hang moe varied industries, the mere 
enumeration of which would fill a column. 

New Alloy of Platin-Iridium for the Metric Uniis.—More 
recently platinum has assumed a new importance as alloyed with 
its rare associate metal beeen for the production of the standard 
metre with which the In onal Committee on the metre is 





prised of from ten to twenty sets of tubes, according 


now occupied. This alloy, of ten per cent. of iridium and ninety of : 
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platinum, is the production of Messrs. Johnson, Mathey and Co., 
and is believed to offer advantages which no metal hitherto em- 
~ for the standard measures possesses. inum is a me 
ound in the gold washings wherever alluvial gold is found, but 
usually in very small quantity. In the Russian mines of the Ural 
and in Siberia, it is found, however, in considerable abundance ; 
occasionally in nuggets of 20 Ib. weight, or even more, but 
usually only in graina and flattened es, associated with gold 
and with certain other rare metals, familiarly known as the 
platinum-metals, with which the platinum is also frequently 
alloyed. ese metals are chiefly iridium, osmium, rhodium, 
ruthenium, and palladium. The native alloy of iridium and 
osmium is familiarly in use for pointing gold pens, for which its 
remarkable hardness and unchangeable nature particularly 
adapt it. Fine specimens of this tridosmine are found in the 
gold washings of Northern California and Oregon, associated 
with platinum, but the quantity is not very considerable. It is 
with delight that the chemist sees in the exhibit of Messrs. 
Johnson, Mathey, and Co. large masses of these rare metals in a 
state of great purity, obtained by them in the preparation of 
chemically pure platinum from its crude state. For example, 
there is a cubical block of pure ruthenium, weighing two kilos. 
(about 4} Ib.), the product of the treatment of about ten millions 
ef dollars’ value of platinum, and itself valved at 40,000f. ; 
a like mass of pure iridium, fused by the oxy-hydrogen blow- 
pipe; and the same quantity each of rhodium (fused ingot), 
osmium, and palladium (forged ingot). 

Palladium.—But more extraordinary for quantity is the mass 
of pure palladium, weighing 65} kilos., and valued at 260,000f. 
This mass is composed of a great number of smaller masses, 
each representing a separate melt, and simply agglutinated into 
a hugh composite ingot, to obtain which about 125,000,000f. 
worth of native gold and platinum were worked over. No such 
mass of this curious and rare metal was ever seen before. The 
very remarkable relation of palladium to hydrogen may be known 
to many of your readers—a property first observed by the late 
Dr. Graham, of London, the distinguished chemist and Master 
of the Mint, who first described what he called the occlusion of 
hydrogen in the pores of the most solid fused and coined 
palladium—a property in virtue of which palladium can imbibe, 
so to speak, more than a thousand times its own volume 
of hydrogen gas and hold it with great permanence 
at ordinary temperatures. This is not a fact of merely 
curious scientific interest; nor is it peculiar exclusively 
to palladium ; for Dr. Graham found that some meteoric irons, 
especially that of Lenarto, which he specially studied, held also 
many occluded volumes of hydrogen gas which had accompanied 
the meteor from the regions of space. Considering the enormous 
condensation of hydrogen occluded in palladium, Dr. Graham 
was led to the not improbable suggestion that this element, which 
others before him had suggested might be a metal in vapour, 
must exist in palladium as an alloy, and he was thus led to 

ropose for the metal the name hydrogenium. This class of facts 
a quite recently received great expansion by the researches of 
Wright, of Yale, who has followed the subject into the 
domain of astronomy and drawn important inferences respecting 
the tails of comets and nebule as connected with the occlusion 
not only of hydrogen, but other gases in meteoric stones and 
irons. This curious subject, so full of scientific interest and 
fertile of speculation, has a magnificent illustration in the present 
exhibit of Messrs. Johnson, Mathey, and Co., who show a disc 
of palladium within which 1000 volumes ef hydrogen gas are 
condensed by occlusion—a volume of gas which would be repre- 
sented by a column of 2000 millimetres in height and 100 milli- 
metres in diameter. The original palladium disc had exactly 
100 millimetres diameter and a thickness of precisely 2 milli- 
metres. It was, before imbibing the enormous volume of 
hyd m which it now holds, perfectly flat, and it was gauged 
by a ring within which it exactly fell. Now this disc is a concave 
mirror, the new form being occasioned wholly by the molecular 
displacement due to the hydrogen it ‘has absorbed ; it no longer 
enters its gauge ring, for its 100 millimetres diameter are now 
enlarged to 102°5 millimetres, and its original weight of 187:3775 
grams is now i to 188°2882 grams This remarkable 
absorption of hydrogen has no visible effect upon the lustre, 
colour, or tenacity of the palladium alloy of hydrogen, if indeed 
it be an alloy. e hydrogen absorbed by palladium enters this 
metal when it is made part of the circuit of a voltaic ry, the 
gas usually evolved at the positive pole being then taken into the 
substance of the solid metal. Palladium has about the same 
value as gold—a little more—and is as yet too rare a metal to 
play any very important part in the arts. Nor has it the beauty 
of gold, although it has certain physical and chemical properties 
which give it a scientific value. 

New Forms of Platinum Boilers and Apparatus.—But it will be 
asked what of platinum and its uses, of which we spoke at the 
opening of this letter? I reply that the value of platinum has 
been long recognised for the manufacture of boilers or stills, in 
which to concentrate commercial sulphuric acid after that power- 
ful agent has attained a degree of concentraticn in the leaden 
chambers which requires the use of some containing vessel in 
which to complete the work—a substance upon which no chemical 
action was ible. The choice lay between glass and platinum. 
Glass may be and is used ; but its use is attended with ve at 
risk to the lives of the workmen; and even if the loss of life | by 
the breaking of the glass boilers is avoided, this frequent accident 
is always attended with very great annoyance and risk, and a 
serious loss. Formerly boilers or stills of platinum of large 
size were used, costing from 15,000 dols. to 30,000 dols. each, more 
frequently about 20,000 dols. But this very considerable amount 
of capital | locked up in these costly vessels—of which several were 
required in each large acid works—was in the old manner of con- 
struction attended with a comparatively limited production of 
acid. Now, by a very simple modification in the form and mode 
of using the platinum boilers, their cost is greatly reduced, and 
the daily sak Be of concentrated acid at the same time very much 
increased. The new boilers, first introduced by Messrs. John- 
son, Mathey and Co., are rectangular in shape, with corrugated 
bottoms, which offer extended surface, with additional strength 
and evaporating power; so that the economy of the new form of 
boiler is shown to be about 50 per cent. each, in the first weight 
of platinum, and in the consumption of fuel, with an important 
saving in the cost of attendance and labour, the latter being 
declared by an elaborate report from one of the most extensive of 
the continental works not less than 70 per cent. over the old 
system. . Not to dwell on particulars which are merely 
technical, it remaims to say that the former method of fashion- 
ing vhese large boilers, and the tubular siphons and con- 
densers of. platinum connected with them, was supposed to 
require the use of gold to solder the joints. By the new 
system of manufacture, first introduced by Messrs. John- 
son, Mathey, and Co., autogenous soldering of all the joints is 
accomplished by the oxy-hydrogen blow-pipe, and this work is 
done so neatly and completely that the eye detects no trace of the 
iines of union. Long before the fusion of this very infusible 
metal on a large scale was attem in Europe, Dr. » 0 
Philadelphia, had ded, as early as 1840, in melting several 
pounds of platinum by his oxy-hydrogen blow-pipe—Hare’s own 
invention—and the method in which he accomplished this diffi- 
cult work was substantially the same which is in use to-day in 





stances, Metallic and non-Metallic, previously deemed infusi- 
ble.” One may see to-day in the Exposition of Paris the 
crucible now used for the fusion of platinum on a large scale 
= series of five or six | jets of Hare’s compound blow-pipe. 
The special apparatus exhibited is a block of chalk, of the Paris 
basin, about a yard long by a foot broad, and divided horizontally 
into two equal halves. In the upper half are the jets placed 

uidistant along the length of the ingot mold, each provided 
with its pair of gum-elastic gas tubes and stop-cocks. The ingot 
mould proper is fashioned out of the lower half of the block, and 
its cavity is capable of holding an ingot of 250 kilos.—quarter of 
a ton—of molten platinum !—a quantity which Messrs. Johnson, 
Mathey, and Co. are pre to increase considerably if the 
requirements of the International Commission on the Metre 
shall demand it. I could not but think, as I examined this 
apparatus, with what delight Dr. Hare would have con- 
templated the result of his invention, at which he laboured so 
early and so well; and I am happy to have this opportunity 
of reminding your readers that we may justly claim for the 
United States a large share of the merit of these very 
remarkable results. Fora very long course of years the only 
method known for working platinum was by that first proposed 
by Dr. Woolaston, of England, the treatment of its sponge by 
the mechanical processes of swedging and forging with heat, and 
thus producing an imperfect welding into a mass which was 
never quite homogeneous, nor could it be of an at magni- 
tude. Never, until Hare fused many pounds of platinum into 
perfect fluidity was this metal seen in a state of om a9 
uniformity of texture. Now, thanks to the efforts of Prof. H. 
Sainte-Claire Deville and of Mesars, Johnson, Mathey and Co., 
Hare’s methods have been improved so that we can produce 
perfectly homogeneous masses of platinum of any desired magni- 
tude ; and the consequences are important, not only for com- 
merce and the arts, but science profits by it for the purpose of 
producing the new standards of metric unity. The pile of 

autiful, lustrous bricks—big as common _house-bricks—of 
ptiow, fused by the oxy-hydrogen blow-pipe, as seen in 
Messrs. Johnson, Mathey and Co.’s exhibit, is a sight to enliven 
the eyes of those who remember when the fusion of a globule 
of this metal as large as a pea was considered a splendid 
class-room experiment! The new alloy of 10 per cent. 
iridium and 90 per cent. platinum, which has been adopted 
by the International Commission, has a density of 21°52, 
and combines with desirable hardness a remarkable uniformity of 
texture and strength. It is exhibited by Messrs. Johnson, 
Mathey, and Co. in various forms; ¢.g., the new standard meter 
of a cross section somewhat resembling the letter H or more like 
four capital V’s placed point to point with a space between them 
—a form calculated to afford combined strength and lightness. 
These rules are now produced from the fused ingots by rolling and 
planing on a planing machine—a method which secures a uni- 
formity of texture and molecular arrangement not before possible; 
a guarantee that time will work no changes in the units thus 
fashioned ; a circumstance which, as is well known, destroyed the 
value of the old platinum units formed by the imperfect methods 
before in use. The standard thermometric meter is also made 
hollow and square, and for the geodesic rule is made 4 metres long. 
Tubes of iridio-platinum are also exhibited, calculated by the 
designs of H. Sainte-Claire Deville and Mascart, to determine 
the permanency of the physical properties of the new rules 
and the coefficients of dilation of the alloy and of mer- 
cury. I saw these tubes and the new rules in the process of 
testing by the most rigid and exhaustive method in Deville’s 
laboratory at the Ecole Normale in Paris. The results of these 
trials are not yet ready for publication, nor has any notice 
of the new methods of observation as yet been published. 
But the commission is making thorough work, and its approach- 
ing session in September will bring together in Paris all the 
members, of whom our own worthy representative is Mr. Hilgard, 
of the Coast Survey, already present in Paris and in communi- 
cation with his colleagues. From what has been said, it will be 
seen that platinum occupies no mean or subordinate place in 
respect to scientific and practical interest. Many other very 
interesting products of the platinum industry are seen in the case 
of Messrs. Johnson, :Mathey and Co., such as a complete set of 
standard weights of the new iridium alloy, from 1 kilog. to 
1 milligram; also a fine tube of platinum only 0°05 mm. 
diameter and 500 mm. long. Many curious and interesting 
pieces of platinum apparatus, for chemical and assaying use, are 
also shown ; square and round serpentines, in platinum of curious 
and most difficult workmanship; and the new apparatus by 
Deville and Debray, for the manufacture, on a large scale, of 
pure oxygen, by decomposing sulphuric acid in contact 
with an yates surface of platinum heated to red- 
ness. The value of the metals and products exhibited 
in this case is said to be not under £100,000. Of the rare and 
curious chemical products—the very poisonous osmic acid, 
in beautiful, very innocent-looking, colourless, needle-like 
crystals, securely caged in a large tube of glass ; the lovely, many- 
coloured platino-cyanide of magnesium, most beautiful of 
metallic salts; the sodio-chloride of rhodium, and the vanadate 
of ammonium, which may now be had by the ton, though latel 
so rare that few chemists have seen it, parent of the only pure b 
dye—we cannot take space to speak. But it would be an 
unpardonable omission, in speaking of platinum and _ its 
industry, if we failed to say that there are several other exhi- 
bitors in this line—all, I believe, in the French section; no 
others were noted. Of these, one firm, at least, has a wide repute 
of long standing—Messrs. Desmontis, Quennessen, and Lebrun, 
56, Rue Montmartre, Paris—who exhibit several large stills for 
a acid soldered with gold in the old fashion—two round 
and two oblong and one upright still. They also show two 
magnificent lumps of the native ore of platinum, from Siberia, 
finer than anything seen this year from Russia, in the 
Russian section, but not better than the Muscovite showed 
us in Philadelphia. Messrs. Godart and Coulinaw also shows 
a most attractive assortment of small chemical apparatus 
in platinum, at very moderate prices, to the joy of many chemists. 
H. Chapins, 36, Rue Greneta, Paris, exhibits the patent acid 
pans of platinum, on the system of Faure and Kessler, said to be 
capable of concentrating 3500 kilos. of acid each in twenty-four 
hours. It is curious to observe that the French makers, despite 
Deville’s experiments, and the eminent success of their English 
competitors, still adhere to the old methods of gold soldering of 
latinum, and of fashioning vessels from platinum which has not 
Been fused—a kind of conservatism little to their commercial 
advantage. Itis hardly needful to add that the United States 
makes no show whatever of platinum—our chief maker, Mr. 
Bishop, having nothing in Paris, while the gold pen makers alone 
show anything of the soe ep metals, and these quite inciden- 
tally, in the nibs of iridosmine which point their pens. 

ew Alloy for Subsidiary Coins, Aluminium-Nickel.— Messrs. 

Johnson, Mathey and Co. exhibit a goodly show of brilliant 
white coins—tokens—of an alloy of aluminium, 98 per cent. 
and nickel 2 per cent. This allow is offered as a substitute 
for the cepper-nickel coins now in use. In colour it is 
almost as white as silver, for which it might easily be 
mistaken except for its extraordinary lightness. Its weight 
—only 2°75 density—would at once prevent its being mis- 
taken for silver or any other metal. The head of the Queen on 





London and Paris. In fact, Hare’s old assistant, Mr. Bishop, | one side, with the legend, ‘‘ Victoria—Queen,” shows how well it 
now of West Chester in Pennsylvania, still practices unc ed | is adapted to receive a sharp impression. It would be impossible 
the art of fusing platinum for the manufacture of ch 1 | to 


vesse precisely as he learned to do it over ey | years ago in 
his old master’s laboratory in the University at Pennsylvania. 
In fact, the gas jet employed now in Paris for this purpose is in 
principle the same which essor Silliman described in a paper 
communicated by him to the “Transactions” of the American 
Philosophical Society of Philadelphia, —_ in this century, 
entitled, “On the Fusion of Platinum and many other Su 





terfeit this coin without the use of aluminium, which is a 
metal sufficiently scarce and difficult to obtain to discourage 
frauds of this kind, while it is yet sufficiently abundant to meet 
the requirements of coinage. It does not tarnish by handling or 
exposure to the gases which blacken silver and bronze, nor has it 
any disagreeable odour. It is as hard as silver, but not so hard 
as German silver—our ‘‘ nickels ”—which is an advantage in the 
ease and beauty of coinage. Whether it will meet all the require- 
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ments of subsidiary coinage, only a practical test in actual use 
can determine, but its uty and lightness commend it to 
a trial. The inconvenience of mistaking it for silver in 
the night would be avoided by its extreme lightness, which 
is about one-fourth that of any existing coin of like size, 
and it may easily be made to meet the decimal divi. 
sions of the metric units of weight and measure. ‘The show 
of aluminium in ingots in the French and English depart- 
ments was remarkable, but no information was offered as to the 
rice at which this metal was sold. e know, however, that 
rom the nature of the case it can never be a very cheap metal, 
since it is obtained only by the use of sodium, nearly 2 lb. of 
which are required in the production of 1 Ib. of aluminium, 
But, on the other hand, its low density—about the same as 
marble—makes it economical, since a large coin of this new alloy 
weighs much less than any other coin now in use, ‘This leads us 
to say a word about nickel, which just now has come to the front 
in an unexpected manner. 

Nickel. This metal, which, until quite recently, has been so 
rare and its metallurgy so difficult that it has borne a very high 
but variable price, is now found in such abundance in the French 
penal colony of New Caledonia that the price has undergone a 
remarkable and probably permanent reduction. The daler of 
this metal and its ores in the Exposition at Paris this year is one 
of the most remarkable of any of the metals, and the stimulus 
which has given to nickel this present prominence is the compara- 
tively recent discovery of extensive deposits of an ore of this 
pot | just mentioned in New Caledonia, which, if it is not 
absolutely a new species in the mineralogical sense, is yet new in 
its metallurgical relations. Hitherto, the only ores of nickel 
known to the metallurgist have n those associated with 
sulphur or arsenic, or both, and the metal has been found also in 
company often with lead, bismuth, copper, iron, and cobalt, 
offering a very troublesome and expensive problem for its purifi- 
cation. In the United States, the only mine of nickel of an 
commercial importance is the well-known Gap Mine, in Penney! 
vania, owned and worked exclusively by Mr. Joseph Wharton, 
of bes whose name is known the world over for his 
success in this branch of industry, and who has hitherto enjoyed 
the “ protection” of an exclusive duty. It is to the credit of 
this enterprising and very successful metallurgist that in the 
present Exhibition at Paris he has led the world in showing the 
only specimen of forged nickel which is to be seen in the exten- 
sive exhibits now on view there; and we violate no confidence in 
mentioning this circumstance, which, it is understood, secures to 
Mr. Wharton the gold medal in this line of industry. The ore 
from which Mr. Wharton has obtained his metal is chiefly what 
the mineralogists know as nickeliferous pyrrhotine—a white 
sulphide of iron, with not over 3 per cent of nickel. But the 
new ore of Caledonia is a hydrous silicate of nickel and magnesia, 
found in serpentine rocks. ‘The ore when pure is of a beautiful 
apple or pea green colour, resembling the lighter shades of the 
copper ore known as malachite. It is completely free of all 
traces of sulphur and arsenic, and, if cobalt is found with it, the 
amount of this latter metal is extremely small. Over 20,000 
tons of this ore, it is said, have been shipped from New Caledonia 
to France and England, and of an average value, it is said, of 
nearly 10 per cent. of nickel. The ores of nickel heretofore 
worked have not yielded an average of over 3 per cent. of this 
metal, and to extract this comparatively small quantity has been 
many times more costly than is the reduction of so simple a 
compound as the New Caledonia ore, in which the very 
troublesome elements of sulphur, arsenic, cobalt, iron, and 
copper are absent, not to name lead, bismuth, and antimony, 
which are found in the German nickel ores. We are not sur- 
prised, therefore, that the price of nickel of 88 per cent. to 
99 per cent. purity has fallen very greatly in the market, so that 
at present 3s, or 4s. sterling is named in place of the old price of 
12s, to 16s, or over, which it held for a long time. The present 
may be an abnormally low price, owing to the commercial 
disaster attending an extravagant and unwise overstocking of the 
markets of Europe with New Caledonian ores, and it is not believed 
that it will long remain at so depressed a figure. But we cannot 
fail to remember the effect of the discovery of the tin ores of 
Australia, which have, as it seems, permanently reduced the 
price of that important metal to considerably less than one-half 
its former long-established value, ani have shut up many of the 
old mines. Considering the very valuable properties of nickel, 
and the wide range of uses to which it is now applied in the arts, 
the world at large will not t that the new sources of this 
metal seem to promise a supply which will permanently reduce 
its price, and must proportionately extend its use. But we are 
by no means sure, as yet, that the Caledonian deposits are as 
permanent as the hopeful owners have represented. The 
mineral variously called Garnerite and Naumeite—respec- 
tively from the geologist Garnier, and the chief city 
of New Caledonia, Naumea—is not, properly speaking, a 
mineral species, but is simply a magnesian silicate, with variable 
proportions of nickel oxide, which gives its colour to the serpen- 
tine. In Lancaster County, Pa., a somewhat similar association 
of nickel is found in serpentine and the chrome iron of that 
region ; and the chrome ore of the Bare Hills, of Maryland, also 
carries always a small proportion of nickel. This is also true of 
the chrome ores of New Caledonia. But nothing heretofore dis- 
covered is comparable to the richness and beauty of the Cale- 
donian nickel ores. The most conspicuous show of these is seen 
in two obelisks in the main gallery of the French department, 
shown by the Christofle Company, of Paris, supporting on their 
emerald green foundations a profuse display of metallic nickel in 
grains, and uged about them all manner of cast, ht, and 
rolled nickel, and of its alloys in various forms ; while behind the 
glass of the case are seen ornaments of lovely pure green mineral, 
wrought into various attractive forms. In an obscure corner of 
the open grounds near the Porte Tourville in the colonial annexe 
may seen a large quantity of the Caledonian ores in huge 
blocks many hun pounds in weight, less beautiful to the eye 
of the average observer than the mosaic obelisks of the 
Christofle es = 4 but more interesting to the geologist and 
metallurgist. Much the same things were shown in Philadelphia 
among the South Australian exhibits, but attracted little atten- 
tion. There are at least half a dozen other exhibits of nickel and 
its alloys, chiefly from the ores of New Caledonia, to be seen 
among the French metallurgical exhibits, and one from England, 
that of Wiggin, a well-known Manchester manufacturer—in 
addition to which we should remember the very creditable 
exhibit of Mr. n in the United States section, already 
alluded to. But we have not space to do justice to these exhibits, 
and probably enough has already been said on this subject to 
meet the wants of the general reader. I will only add that the 
recent discoveries of new sources of supply for nickel have quite 
removed all cause for anxiety as to adequacy of the mines to 
meet the demands of the world should this metal come into 
more general use for subsidiary coinage, to which its pro- 
perties in many respects particularly adapt it. Platinum, 
which the Russians at one time coin in considerable 
pany has been withdrawn, as of too uncertain value. 

t is a curious fact, worthy to be mentioned in this con- 
nection, that a large number of spurious doubloons were uttered 
by one of the Peninsular Governments during the late civil wars, 
the nucleus of which was a disc, or blank, of — which 
was encl between faces of gold, the blow of the coining-press 
concealing the fraud, while the weight of these spurious pieces 
was identical with the genuine coin, the value, however, of the 
platinum being about one-third that of the gold coin it repre- 
sented. These platinum blanks had been prepared by the 
Russian Government for their use in the su coinage of 
that metal. This curious case of ade coinage, which, in 
the event of a successful issue of the war, was to be withdrawn, 
is not commonly known, but is vouched for to me by a high 
authority. 
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RAILWAY MATTERS. 


London and North-Western Railway Company’s new line, 
a Bettws-y-Coed and Festiniog will probably be opened 
for passenger tra’ fic in July. 

THe valuable and beautiful Bohemian estate at Ybirow, 
belonging to Dr. Strousberg, the celebrated contractor and pro- 
moter of railways both in Germany and Russia, was sold by 
auction last month, under an order of the court at Prague, to 
Prince Colloredo-Mannsfeld for about £335,000. 

Tue Secretary of State has sanctioned the revised estimate, 
amounting to 60,00,000 rs., for the Tirhoot State Railway. The 
excess over the last sanctioned estimate, 56,21,400 rs., is partly 
owing to the resolution to construct, in connection with the rail- 
way, a tramway seven miles in length. 

M. A. Duponcuet, chief engineer of the Government com- 
mittee of Ponts et Chaussées, is in favour of constructing a rail- 
way to connect the two Franco-African colonies, Algeria and 
Senegal. ‘The whole of the plans are discussed and arranged in 
a book on ‘‘ Le Chemin de Fer trans-Saharien, Jonction Coloniale 
entre Algérie et le Soudan,” and would start from Algiers. <A line 
of 550 leagues would be necessary, but M. Duponchel urges the 
importance of the colonisation of Soudan by France. 

Tue use ot iron for the construction of railway wagons is 
now attracting much attention in America. Some grain wagons 
were built as an experiment a few years ago, and have been 
since running continually with satisfactory results on the Lake- 
shore and Michigan Southern Railway. ‘The wagons of iron are 
considerably lighter than most of those of wood, and the propor- 
tion of d weight to carrying weight is as 1 to 2°5, while that 

roportion in wood wagons of the Pennsylvania Railway is 1 to 

‘36. If this proportion could be maintained in stock of all kinds 
the advantage in favour of iron would be very great. 

Maysor-GeENERAL HvtcuHinson, who has recently visited several 
towns in France and Germany, has given the Committee of the 
House of Lords the result of his observation on the use of steam 
power and compressed air on tramways on the Continent. He 
found that horses were frightened in many cases, and as a general 
rule the tramroad was in a bad state of repair. The authorities, 
however, in the different towns seemed to be in favour of them. 
He found in two towns that the police objected to them on the 
ground that the speed with which they were driven interfered 
with the public locomotion. 

Tue “ Battle of the Gauges” did not afford sufficient infor- 
mation to American railway promoters, so that within the past three 
or four years battles have been waged on the question, and fought 
hard in r districts. Narrow gauge lines were built, and the 
Rail Gazette says :—‘‘ Narrow gauge roads are — old 
enough to fail now, and for some months past they have been 
doing their full share of the default, foreclosure-suit, and receiver 
business. A road that does not earn enough to keep it going, or 
has to steal its traffic from older lines where there is barely busi- 
ness for one, is bound to get into trouble, whatever its gauge may 
be. And courts and creditors have no more mercy on 3ft. than 
on 6ft. or any other number.” 

A LARGE proportion of all the street tramway companies seem 
unable to maintain their permanent way. Mr. Downs, the 
borough engineer for Hull, having called attention to the defec- 
tive condition of the tramways in the borough, and to the in- 
efficient mode of executing repairs, which caused such frequent 
interference with their streets, it has been resolved that the 


Tramways Company should have their attention called to the | th 


desirability of executing their repairs in a more permanent manner 
so as to avoid disturbing roads so frequently, and that the com- 
vany be requested to remedy the defects caused < tram-rails not 
being bedded on a sufficiently firm foundation, whereby the rails 
gave way on traffic passing over them, and openings were formed 
which allowed the water to penetrate beneath the rails, to the 
detriment of the road. hus, the miserable character of the 
permanent way generally employed is productive of the same 
nuisance everywhere. 

On the St. Gothard Railway, in addition to the great tunnel, 
thirteen miles long, there are twelve other tunnels, the shortest 
of which—Waren-—is 1106 yards long, while the longest—the 
Olberg—reaches 2027 yards, The total length of these twelve 
tunnels is very nearly ten miles—15,578 metres. Then there are 
five tunnels between 220 and 550, and twenty-five between 110 
and 220 yards, making in all fifty-two subsidiary tunnels, of an 

gate length of sixteen miles. Between Immensee and 
oschenen there will be thirty-three tunnels ; between Airolo and 
Giubiasco, seventeen. The highest part of the line above sea 
level is the big tunnel, 3307ft.; the lowest a point between 
Cadenazzo and Magadino, 675ft. The line will be carried over 
sixty-four bridges and viaducts, the longest of which, that of 
Cadenazzo in Tessin, will consist of five arches, each having a s 
of 55 yards. The total length of the Gothard line will be 151 he, 
17 per cent. being tunnels, and 1 per cent. bridges and viaducts. 

Tue Statesman says:—It is stated that an attempt is to be 
made by the Public Works Department to arrange for the better 
working of the State Railways under the Government of India. 
To effect this, “‘ meetings of the principal officers of every State 
railway are to held once a week. In these meetings all 
questions submitted to the manager will be di » general 
business trans sanctions and orders registe 
important orders and all general business will be reserved for the 
occasion, and no circulars are to be issued, except after considera- 
tion at such a meeting. Special meetings will be held in May 
and November, to discuss half-yearly establishment and working 
sanctions. The details of the reform, for such it is, have been care- 
fully elaborated. The manager will actas chairman, officers wishing 
to bring any matter before the meeting will give notice of the 
intention, and a list of agenda will be always circulated at least 
one day beforehand.” If the new arrangement prove productive 
of the reforms which are expected of it, the ras ~y will | be due, it 
is said, to Sir Andrew Clarke. 

Mr. Lavinecton E. Fiercuer’s report to the Manchester 
Steam Users’ Association, dealing with explosions during October 
and November last, contains an account of the lursting of a 
locomotive boiler from internal ving :—The explosion occurred 
on 19th October, on a branch line of railway used for mineral 
traffic. The boiler, which formed a part of a six-wheeled goods 
locomotive engine, was 16ft. 10in. from the front of the fire-box 
to the back tube plate, while the barrel, 13ft. long, 3ft. lin. 


indiameter, made of y;in. plates, branded ‘‘ T.K. Crown Best | Th 


Best,” consisted of four belts of plating, each belt being in two 
lengths circumferentially. Thus each belt had two longitudinal 
seams placed at the top and bottom of the first and third belts 
reckoning from the fire-box, and at the sides in the second and 
fourth belts. The barrel was single rivetted throughout, and 
was equipped with two ordinary lever safety valves loaded with 
spring balances, fitted with ferules to prevent the pressure being 
increased to more than 100 lb. on the square inch. The boiler 
gave way in the barrel, the primary rent occurring at the edge of 
the overlap of the longitudinal seam of rivets at the bottom of 
the third belt of plating from the fire-box, the rent, after runnin 

across the entire width of the plate, assuming a circumferenti 

direction, eventually dividing the boiler into five f ents. The 
edge of the bs at the primary rent was wasted by corrosion, 
the result of internal ving, the plates being reduced thereby 


from 7,in. to in. ith a diameter, however, of 3ft. lin., 
the shell might — expected to burst at a pressure of 100 lb. 
with plates vin. thick. But the fact of a groove having arisen 


showed that there was an indirect strain at that part, and that 

the plate was distressed. This distress would be increased as the 

grooving rendered one piete thinner than the other, so that there 

seems no reason to doubt that the cause of the explosion was the 

pres em of the plate by an internal groove at the bottom of 
e 





NOTES AND MEMORANDA. 


SoLuBLE (weg is used for varnishing ornamental articles, and is 
pn useful as a means of attaching different kinds of bronze 
powders, 


NICKEL sommete needles are now being tried in several vessels. 
Mr. Joseph Wharton having sent out four on Russian cruisers, 
and another ona French vessel. 

A SHEATHING for steam pipes has been made by glueing a 
number of laths to cloth or canvas and driving into the wood 
strips a number of round-headed nails as distance pieces by which 
the wood is kept off the pipe when the cloth carrying it is wrapped 
— it. An air space is thus secured and the covering is port- 
able. 

THE Maryland Academy of Sci has received a large block 
of very pure rock salt from the island of Petit Anse. ‘The island 
comprises a tract of 2000 acres, near the Gulf of Mexico, rising 
out of a salt marsh to a height of 170ft. The quantity of under- 
lying salt is estimated by guess as at least 15,000,000 tons. The 
salt is shown to be 98°66 per cent. of purity. 

Aw engineer of Cologne, M. Miiller, has produced what may 
be looked upon as a compound steam turbine. He places a 
number of turbine wheels in a casing common to all, the wheels 
being connected to the same shaft. ‘The steam enters the smallest 
turbine and escapes through the largest wheel. It is difficult to 
believe that any such arrangement can be economical with steam, 
though a slight advantage may be gained with water. 

In making delicate measurements of contacts, M. C. M. 
Goulier states that if the eye is so placed as to see the ivory point 
of a Fortin barometer in the same direction as the image of the 
cap which the mercury reflects, while the rest of the surface 
reflects the sky, the naked eye can readily distinguish the slightest 
indentation of the point into the mercury. By experiments with 
a vertical micrometric vice, he found that he could estimate the 
contacts within less than 4, of a millimetre—*00013in. 

In making excavations for a new system of sewerage, Signor 
E. Bignami Sormani has found well-preserved remains of two 
Milanese ancient aqueducts, which were evidently used for con- 
veying fresh water, probably for the supply of fountains and 
jo om domestic uses in early palaces or villas. The pipes are of 
terra-cotta, and Sormani is inclined to refer them toa time of the 
Roman Empire, the form, mode of construction, and general details 
being indicative, says the J! Politecnico, of a great antiquity. 

Accorpin¢ to published statistics for 1877, the total quantity 
of steel manufactured by the open-hearth process was, during 
that year, 275,000 tons. The same statistics show that the pro- 
duction of Bessemer steel was in that year 1,873,678 tons, viz., 
in England, 750,000 tons; in the United States, 525,996 tons ; 
in Belgium, 71,758 tons; in Germany, 242,261 tons; in France, 
261,874 tons ; and in Sweden, 21,789 tons. This quantity taken 
at an ave price of £11 per ton would represent a value of over 
twenty millions sterling. 

Near the foot of Beaver Lake explorers recently discovered a 
mountain of obsidian or volcanic glass. This mountain of glass 
rises in basalt-like columns, and in huge masses several hundred 
feet high, from a hissing hot spring forming the margin of the 
lake, thus forming a barrier where it was very desirable that a 
wagon road should be, as the glass barricade sloped for some 300ft. 
high at an angle of 45 deg. to the lake, and its glistening surface 
was therefore impassable, there being neither Indian nor game 
track over it. ‘lo make the road, huge fires were made again 
e glass thoroughly to heat and expand it, and then by dashing 
cold water from the lake against the heated glass suddenly cool 
the latter, causing large fragments to break from the mass. The 
eastern side of the Grand Canon of the Gibbon River for about two 
miles in length, consists of vertical pillars several hundred 
feet high, of glistening black, yellow, mottled, and banded 
obsidian or volcanic glass. ‘This obsidian has been and is still 
used by the Indians for making arrow heads and other weapons 
and tools, and the mountain has formed a vast quarry for ing 
such instruments or weapons of a quality unequalled elsewhere. 


Messrs. Marrretn, of Marseilles, have produced a variety 
of useful ornamental alloys, among which may be mentioned the 
alloy used in imitation of silver, which consists of iron, 65 parts ; 
nickel, 23 parts; tungsten, 4 parts; aluminum, 5 parts ; and 
copper, 5 parts. The iron and tungsten are melted together and 
then granulated, as in the case of the previous alloy, except that 
in this instance the water into which the mixture is run contains 
one kilogramme of slaked lime and one of carbonate of A seapoes per 
cubic metre. The nickel, copper, and aluminum are melted 
together and granulated by run into water containing the 
same proportions of lime and potash. Care is taken during the 
melting to cover the metals contained in the two crucibles with a 
flux composed of 1 part of boric acid to 1 part of nitrate of potash 
or nitre. In the crucible containing the aluminum and copper a 
lump of sodium is placed of about 2 grammes in weight when 
treating 5 kilog. of the three metals—nickel, copper, and 
alumi together, to prevent oxidation of the aluminum, and 
charcoal is also added to prevent oxidation of the copper. Before 
granulating the metal in each crucible, it is well stirred with a 
fire-clay stirrer. ‘The granulated metals are dried, then melted 
together in the same crucible in the proportions above indicated, 
and well stirred, after which the alloy is run into a. The 
alloy thus obtained, to which the name of “‘sideraphthite,” or 
unchangeab‘e iron, is given, presents the same white appearance 
as platinum or silver, and is not more expensive than German 
silver. It is said to be capable of resisting the action of 
sulphuretted hydrogen, vegetable acids, is but slightly attacked 
by mineral ‘acide, and is perfectly ductile and malleable. 

Ar the last meeting of the Chemical Society a paper was read 
“On the By mg: of Water by certain Metalloids,” by C. 
F. Cross and A. Higgin. The statements of chemists with 
respect to the action of sulphur on water are conflicting. 
Mulder affirms that the vapour of water reacts on sulphur at a 
high temperature to form pentathionic acid. Myers asserts that 
hydrogen sulphide and bisulphuric acid are formed ; Girard also 
found that hydrogen sulphide was evolved by boiling sulphur with 
water. Gelis ascribes this evolution to impurities in the sulphur. 
The authors therefore aes the reaction of sulphur with 
water. Water containing “‘ flowers of sulphur” in suspension 
was boiled, and the vapour conducted into lead acetate ; the latter 
was continuously decomposed with the formation of sulphide. 
The quantity formed under various conditions was estimated. 
e reaction which occurs is probably 2H: + 8: = 2H2S + 
S O2; if air be present sulphuric acid is also formed. Some ex- 
periments were also made with sealed tubes. ‘The authors con- 
clude that sulphur decomposes water, uniting both with its oxygen 
an n, the decomposition being independent of ge eric 
oxygen. The authors repeated their experiments with sulphur 
purified by treatment with potassium permanganate, and find 
that the reactions above described remain unaltered. Selenium 
and tellurium have an appreciable action on water at 160 deg. 
Amorphous phosphorus does not decompose water at 100 deg. ; 
at 160 deg. a small quantity went into solution, When lead 
acetate solution was substituted for water, metallic lead phos- 
phate and phosphide were formed. With copper sulphate 
metallic copper was deposited with phosphide and sulphide, 
phosphoric and sulphuric acids being also formed. Cupric 
chloride at 160 deg. is first reduced to cuprous chloride, and 
finally converted into a phosphide. Vitreous phosphorus does 
not decompose boiling water except in the presence of oxygen, it 
reduces metallic (lead acetate) solutions even when oxygen is 
excluded. Bromine and iodine when heated with excess of water 
dissolve in small quantity as alkaline bromides, b: &c. If 
bromine be treated with lead acetate, lead bromide and dioxide 
are formed. Mr. Warrington remarked that Italian chemists had 
observed that was formed by the action of calcium 
carbonate on ur in the presence of moisture, 











MISCELLANEA, - 

WE regret to learn that Mr. R. G, Hatfield, whose work on 
“Transverse Strains” we noticed a short time since, died in 
January last. 

WE have received a copy of a new catalogue, published by 
Messrs. A. H. Bateman and Co., of East Greenwich, whic’ 
shows the many applications for emery grinding wheels, and the 
different forms of machines designed for their employment. 

THE sufferers by the accident to Widcombe Bridge at Bath, 
many of whom reside in Dorset, have been awarded £4000, free 
of legal costs. ‘Che claims were submitted to Mr. Nicholetts, 
the costs of whose arbitration, as also the legal expenses of 
claimants, have been paid by the proprietors of the bridge. 

THE readiness with which the pulsomoter can be set to work 
and employed whenever steam can be led to it, is daily causing 
extension in its application. Those interested, may now see it 
at work at Messrs. Drummond’s new bank, building at -Charing- 
cross, and the Builder of last week gave a pictorical view of it as 
there employed. 

Tue Bill of the Manchester Corporation, seeking powers to 
take the waters of the Thirlmere Lake for the supply of that city, 
has a oe by the Select Committee of the House of Com- 
mons. opposition has been practically withdrawn, and the 
preamble having been declared = the clauses were declared 
proved on Tuesday, and the Bill ordered to be reported. 

Tue first premium of £150, offered by the Stoke-on-Trent 
council for the best scheme of dealing with the town sewage, has 
been awarded to Major-General H. Y. D. Scott, C.B., “ERS. 
and Mr. Gilbert ve; and the second award of £100 to 
Messrs. Bailey Denton, Son, and North, of London. The scheme 
adopted comprises irrigation, downward filtration and subsidence, 
and chemical treatment. 

Tue Eastern Telegraph Company have concluded their arrange- 
ments for laying a new submarine cable to the Cape, and 
the ships carrying the cables will depart immediately. The 
first ship will sail right away to Natal, and will commence 
to lay the cable tow Mozambique. The other ships will join 
her, and, taking their several sections of cable, will make a com- 
plete cable to Aden, where it will join the Eastern Tel ph 
system, which communicates directly with India, China, 

ustralia, &c. The cable will be worked under the general 
administration of the Eastern Telegraph Company. 

Art the meeting of the Metropolitan Board of Works, on 
Friday last, a report was presented from the Works Committee 
stating that it was not advisable to proceed with the bill for the 
erection of the Tower Bridge. It was, in discussion, said that 
the abandonment was proposed with a view to relieve the rate- 
payers, but Mr. Richardson supported an amendment in favour 
of proceeding with the bill, and said that if the bridge were paid 
for out of the rates the increase would not exceed one-third of a 
penny in the pound spread over a period of fifty years. This 
amendment was carried by a majority of nineteen to fourteen. 

THE Select Committee of the House of Commons appointed to 
inquire into the subject of the lighting of towns by means of 
electricity, and to which the Liverpool Lighting Bill was referred, 
has determined to go into the general question, settle the princi- 
ple, and then leave the thirty-four private bills which ask for 
powers to light by electricity to be dealt with by the regular 
committees of the House of Commons. The inquiry will eom- 
mence on the 31st inst. As the evidence will be toute, and the 
committee will probably report late in the session, it is expected 
= powers will be granted this session for lighting by elec- 
tricity. 

On the 30th October last, three men were fatally scalded at a 
workhouse at Macclesfield in consequence of the pom Pon discharge 
of steam from a low water safety valve, which was not fitted 
with a waste pipe for carrying off the steam to the outside of the 
building but blew directly into the boiler room. This valve, 
which was patented, was of the ‘‘ double beat” type, the object 
of this construction being to give a freer discharge of steam and 
at the same time to require less weighting. The valve appears 
to have risen very suddenly and to have emitted so violent a rush 
of steam that some coping stones at the front of the boiler setting 
were blown off, and the door of the boiler room shut, thus im- 
prisoning three men who were in the room at the time. 

Tue works for the erection of the or Exhibition are to be 
carried on by night by means of the electric light. On the 22nd 
of February, a Supply Bill was introduced, including £50,000 for 
the Exhibition, which was said, on the authority of the colonial 
architect, to be sufficient to defray the cost of the structure. The 
building will contain 340,000 square feet of space, or rather more 
than one-third that of the Crystal Palace in Hyde Park in 1851, 
and 90,000 more feet than the proposed Melbourne Exhibition 
building of 1880. It is to be cruciform, the nave extending to a 
length of 800ft. and the transept 500. There is to be a dome at 
the intersection of the nave and transe and a tower at each of 
the four extremities. It will be built principally of iron and 
glass, with some timber and brickwork in the basement. 

Ia Gironde reports that Messrs. Newton Brothers, of Hull, 
have removed, by means of their torpedoes, the sunken wreck of 
the steamer Louisiane, which since December, 1875, has inter- 
fered with the navigation of the river Gironde. The French 
Government decided last January to apportion 80,000f. for the 
speedy removal of the wreck, and ultimately entered into an 
engagement with the English firm above mentioned, who 
despatched from Hull to Bordeaux their salvage sloop Rising 
Sun, with a crew of divers and torpedo fixers, her cargo, consist- 
ing of charged torpedoes, being admitted into France free of 
duty. On the 17th inst. a large party witnessed several explo- 
sions, which were conducted under the superintendence of Mr. 
G. B. Newton. The effects of 65 lb. torpedo were very remark- 
able. ‘The Louisiane appeared to be forced out of the water and 
shattered in all directions. 


Tue entrance basin of the new Ramsden dock at Barrow was 
formally opened on Monday by the steamer Ariadne, trading 
between Barrow and Glasgow, and owned by Messrs. Jas. Little 
and Co. This basin is 95 acres in extent, has an entrance at the 
gates of 100ft., and a mean depth of 30ft. The opening of this 
basin is the first step towards the opening of the magnificent 
system of docks now in course of construction at Barrow. It is 
anticipated the Ramsden and Cavendish Docks will be opened in 
two or three months. These docks are approached from the basin 
by means of a lock 600ft. in length, and, when completed, will 
embrace an area of about 300 acres. It is proposed that the new 
basin shall be the dock at which the cattle ships of Mr. Porter’s 
American line shall discharge their cargo, the work of erecting 
cattle sheds and slaughterhouses on a site adjoining the basin 
being about to be proceeded with forthwith. 

Tue Asbestos Manufacture Company, of Glasgow, are pro- 
ducing a large number of forms of manufactured asbestos, pes | 
which may be mentioned the various kinds of engine and glan 
packing now much in favour, and asbestos mill-board jointing 
material. A very useful application of asbestos is also that for 
covering steam pipes, steam boilers, &c. It is applied like ordi- 
nary cement or plaster, and is easily manipulated, With ordinary 
coverings it is not only necessary to apply a coating of from lin. 
to 3in. thick, but generally, owing to their friable nature, canvas, 
wire netting, or other material is requisitely added to keep the 
inner material in close union with the hot surface; and in cases 
where vibration is experien this precaution is not always 


attended with success, but where asbestos covering is applied a 
single covering lin. thick is amply sufficient, as its adhesive pro- 

rties render the assistance of other matters superfluous. 8 
| the company also make asbestos papers, which may be 
printed with any patterns, and the various useful employments 
of which will suggest themselves to every one. 
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REPEATING RIFLES FOR THE FRENCH NAVY. 





SCALE © 


TuE Government were recently asked in the House of Com- 
mons if it was intended to arm any portion of our troops with 
repeating rifles, It was replied that the subject was under 
consideration, As little is known concerning this class of 
weapon, we have thought it advisable to supply our readers 
with some information on the subject. 

The decision to introduce repeating or magazine rifles into 
the small arm equipment for French vessels of war has 
attracted considerable attention in America, where, we learn 
from the U.S. Army and Navy Journal, the same subject is 
under serious consideration, A translation of a paper in 
Extraits du Memorial de ( Artillerie de la Marine xxxii. has 
been published in that journal. It appears that the sub- 
ject has long been talked about in France. At length the 
advantages of magazine arms for naval service theoretical 
being established, experiments took place at Cherbourg, lead- 
ing to the final decision in their favour. To in with the 
general question, Riiston’s observation is qu , that savin 
of time is of paramount importance—that, ‘‘In fact, an id 
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arm with a reagan | horizontal trajectory and with no devia- 


tion, but which could fire but one shot every fifteen minutes, 
would not hold its own against bows or slings.” This is 
almost too elementary to be useful. Much more to the point, 
however, is the plea of the Prussian principle of furnishing 
men with the means of great rapidity of fire—because at 
supreme moments it may be almost invaluable—and trusting 
to discipline and education to prevent ammunition being 
wasted. Prussia certainly reaped the advantage of her 
rapidity of fire in the Austrian war, and of steadiness attained 
by long usage to the system in the Franco-German war. This 
of course refers to breech-loading arms, but the principle 
involved in the general question of repeating rifles is the 
same. General Todleben speaks as to the advantage of breech 
loaders, and it will ap also of repeating rifles. He 
-— in January, 1878, ina letter to General Brialmont :— 
“The attacks of the 30th July and llth August—against 
Plevna—were victoriously re by the enemy, and cost 
us 30,000 men. The fire of the infantry caused a perfect hail 





of bullets over a distance of more than 2 kilometres. The 
most heroic endeavours of our troops were without effect, an 1 
divisions of over 10,000 men were reduced to an effective 
strength of between 4000 and 5000. This was owing to the fact 
that the Turks did not even attempt to sight, buthidden behind 
the trenches, loaded and fired as Ag as they could. Each 
Turk carried 100 cartridges, and had a box containing 500 
placed near him. A few expert marksmen were employed to 

ick off the officers. The fire of the Turkish infantry pro- 
Seed the effect of a revolving machine projecting masses of 
lead to a great distance.” None can wonder at the French 
authorities laying stress on this example, it being probably the 
most decisive result that has been produced by the mere 
action of men firing away as rapidly as possible. We learn 
not from General Todleben, but from another source, that on 
this occasion, that is, on July 30th at Plevna, the Turkish 
soldiers covered in the trenches and behind earth works 
decimated the Russian columns which continued to advance 
heroically to a distance of 100 metres from the trenches. 
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‘* At this moment each Turkish soldier took a seven-shooter 
Winchester, which was placed near at hand, having been 
taken from the cavalry when it was disbanded. The Russian 
cojumns after terrible losses had to give up the attack.” 
nstances may be cited from the American war when 
repeaters and revolvers uced great effects, but the Plevna 
example is the most striki We there have breech-loadi 
fire of a very rapid kind superseded at the most criti 
moment by yet more rapid fire of the repeating rifle, with the 
most telling effect. Moreover, it may be seen the conditions 
under which the fire was employed were in some respects 
similar to those of naval warfare. That is to say, it was the 
defence of men standing on their own ground who were not 
limited to the supply of ammunition which they might carry, 
but who had abundant resources within their reach. This 
would, of course, be the case on board ship. This brings us 
to the general questions of the advantages and objections 
urged with reference to repeating arms. Perhaps it may be 
well to notice, first, that a repeating rifle means simply a rifle 
that can be fired a certain number of times without reloading. 
It may take the form of a revolver—or arm with revolvin; 
chambers, each of which is fired in succession—but the usu: 
description is a rifle with a long hollow place termed a magazine, 
to contain cartridges, either in the butt or tixed along the stock 
beneath the barrel of the arm. These cartridges are brought 
in succession close to the chamber of the barrel, generally by 
means of a spiral spring which feeds them on as fast as they 
are removed. After firing each round the soldier, by means 
of a lever handle, extracts and thrusts out the case of the 
fired cartridge, carrying the leading one of the magazine into 
its place—a very much quicker operation than'loading, because 
no fingering is necessary, but only the working of a lever 
already in or close to the grasp of the hand. Several of these 
arms attracted attention in England, especially the Henry 
repeater, which fired about fourteen rounds, and might have 
been modified so as to fire about twenty without loading. The 
objections to such arms were chiefly as follows :—They were 
complicated, and so liable to derangement ; a long spiral spring 
is itself not vi reliable. They either fired very small 
bullets or would me very unwieldy and heavy to carry, 
besides the balance being likely to be bad. In short, the 
advantage of the occasi use of the magazine did not seem 
to compensate for any real sacrifice of the powers of the arm 
used by infantry in the ordinary way. The objection has 
been raised that men might fire all their, ammunition away 
foolishly, but this has really no weight, for as it is ible 
that a man with a breech-loader should fire 100 rounds away 
in ten minutes, the slightly more rapid expenditure of ten or 
twenty rounds of them is of no moment whatever. Other 
objections of the same class have been made, such as that a 
man would lose confidence after firing his magazine, at having 
to fall back to the ordinary loading round by round, an objec- 
tion which at all events admits that the magazine gives in- 
creased confidence until it is discharged. Looking at these 
objections, it may be seen that they scarcely refer to the con- 
ditions of naval warfare. To a rifleman in the field, simplicity, 
non-liability to injury from rust or rough usage, weight in the 
hand rather than the power, good balance, and power and 
accuracy of long ranges are very important. On board ship, 
however, the range is likely to be short, the arms need not 
knocked about, and the supply of ammunition may be practi- 
cally unlimited, while the man need not carry either arm or 
ammunition. It does appear undoubtedly, then, that the 
introduction of repeating rifles is a most reasonable step. 

The question then naturally arose, how comes it that 
nations generally have been so slow to adopt repeating arms? 
This question the French meet by askinganother. How came 
it that only the Prussians adopted a breech-loader for twenty 
years after its powers had been made the subject of experi- 
ment? The answer which we suppose is considered to meet 
both cases is that, until some war brings out practically the 
actual value of an invention, it may fail to be appreciated. 
To this we think may be added the facts abuve enumerated, 
which make the question an open one for land forces, and this 
is the question which chiefly comes before committees who 
mainly consist of officers of the army. The application 
of arms to the naval armaments may be assumed to be a 
modification of the same question, without sufficient attention 
being given to the exact variation in condition to bring out 
the fact that an arm which may not be inadmissible on land, 
may have full play to its powers without objection or 
hindrance on board ship. ke appears, however, that in 
Switzerland the adoption of repeaters is contemplated asa 
probable and desirable step in official circles, while in 
America and Turkey they have produced notable results in 
actual war, even with certain land operations. To return 
then to the naval question, it may be admitted that 
no doubt the landing of men from vessels is a common con- 
tingency. Still, it is not likely to entail operations of a very 
lengthened character, so that in all probability it might be 
better to consider the men as close to their stores and supplies, 
or else to have a sufficient supply of arms similar to those 
employed by the infantry for the special purpose of supplying 
men when they may have to march far up the country in 
association with land torces. 

So far we have spoken of repeating arms in the most general 
way, and so far we are in accord with the reasoning of the 
French authorities with them. We now come to particulars. 
We first assume them to be capable of loading and firing 
singly, as well as having the power to fall back on the 

ine when required. The question of a consuming as 
contrasted with a metal cartridge was discussed by the French, 
but scarcely deserves notice, consuming cartridges having been 
so completely superseded by those of metal. 

‘The question of the size of cartridge, connecting itself as it 
does with the power of stowing away more rounds, on the one 
hand, but with decreased range on the other, was considered, 
and the conclusion arrived at that the limit of effective fire 
following the adoption of a very light cartridge was too large 
a price to pay for a few additional rounds in the magazine. 
Revolving chambers had been condemned on account of the 
extra weight entailed. The ground then was so far cleared 
that the French authorities considered it well to undertake a 
careful trial of repeating arms with a view to adoption should one 
be found which, while serviceable in other respects, fulfilled 
the following conditions, which were put forth in March, 
1877 :—(1) ‘To fire the regulation metallic cartridge of the 
army. (2) To have the same trajectory and the same accuracy 
as therifle model 1874. (3) So constructed as to be used asanordi- 
nary single shot arm, or, in other words, to admit of passing 
quickly and simply from ry shot loading and firing to 
repeating and vice vers. (4) To be strong, not pe aarp, | too 
tender care, not to be exposed, from a breaking down of the 
repeating mechanism, to unserviceableness as a single shooter, 
to be dismounted, cleaned, and remounted without diffi- 


culty. 
On March 28th, 1877, the minister approved of this pro. 





gramme, and on September 14th he sent orders to Cherbour, 

to experiment with three types of repeaters, with detailec 

instructions as to the trials. These three arms were :—(1) 
The Hotchkiss ; (2) the Kropatschek ; (3) the Krag. To these 
three the board confined themselves. They appear to have 
been tempted by the ‘‘ very seducing” promises of Sandborg’s 
and Greene’s systems of attachment of independent magazines 
which might be hooked on to the breech of the piece and used 
or dismissed at will. They considered, however, that any 
projecting piece was bad for sailors who have to ascend rigging, 
and so dismissed these arms. We confess to a certain amount 
of interest in the offenders thus summarily disposed of, 
because if a really efticient magazine could be attached at will 
to a breech-loader, it a rs to us as if most of the objections 
against repeaters analy wager The magazine, with its extra 
weight and complication, could be dispensed with or employed 
according to the nature of services required. Moreover, it 
oo as if magazines of large size might be attached and 
the repeating action much further extended. If the principle 
was, as we learn, not entirely devcloped, we admit that the 
French committee may have tom right, their work being pro- 
bably confined to what was directly before them ; but we think 
that Sandborg, Greene, or some inventor running on theirlines, 
ought to have a good future in prospect. ‘The Hotchkiss, 
Kropatschek, and Krag repeaters were tried in the following 
ways :—(1) Accuracy at various ranges ; but the shooting was 
not very good, the ground was exposed, and the men not 
such good shots as those employed in army experi- 
ments. Moreover, the rifles were very badly sighted. 
The matter which here surprises us is that the 
arms were not fired in a rest for accuracy, though we 
admit for the trial of the repeating and breech-loading action 
marksmen may have probably been necessary. The trial for 
accuracy, however, was wholly unimportant, as hardly con- 
nected with the repeating principle until the stage under trial 
involves the balance of the arm in the hand, as for example, 
when the magazine is being emptied. (2) Quickness of single 
shot firing a useful effects. By the term ‘‘ quickness ” was 
meant the number of cartridges that 100 men could fire 
in a minute, and by ‘‘useful effect” the number of bullets 
that 100 men can put in one minute into a designated target. 
‘*Theoretical ar cra ” is that obtained by men taking 
cartridges from a table, and ‘‘ practical quickness,” that 
from a cartridge-box in marching order. The repeating rifles, 
both with full and empty magazines, held their own in a 
single shot fire against the 1874 pattern. (3) Influence of the 
extra weight of the charges in the —- when full or the 
manipulation of single shot firing. This was proved to be 
quite inconsiderable. (4) The time necessary to charge the 
magazine. (5) Comparative quickness and useful effects 
obtained in single shot firing and repeating fire. (6) The 
number of shots fired by a battalion in single shot fire and 
from the magazine in the time necessary to discharge the 
latter. 

The result of these trials showed that the magazine of the 
Hotchkiss was most quickly charged. The Hotchkiss also 
fires most rapidly; both in repeating and single shot fire the 
Kropatschek was not far behind it. The Krag does not scem 
to have been well understood and manipulated by the men. 
The following table shows the power as to rapidity :— 











Average time 
necessary to 





No. of shots fired by a battalion 








empty | of 1000 men during this time. 
magazine. | 
Arm. Seconds. | P.M Repeating fire. 
Hotchkiss .. .. .. 14°35 3011 6000 
Kropatschchk .. .. 20°84 | 4090 7000 
Do., modified .. .. 16°84 3590 7 
ee ane. 3.°71 6194 9000 





It may be seen from the table above, as was also brought 
out by further experiments with men and skirmishing, that 
nearly double the number of rounds can be delivered from 

ine arms than from ordinary breech-loaders firing only 
during the time necessary to discharge the magazine, if 
the firing was allowed to continue long enough to discharge 
the largest of the magazines. The Kropatschek—modified— 
with eight cartridges in its magazine beat the Hotchkiss 
which had only six, while the Krag with nine cartridges was 
best of all. The time 'y to discharge this latter arm’s 
magazine of nine rounds was 24°85 seconds, in which time the 
Kropatschek had on an average fired 8°9 cartridges per arm, 
and the Hotchkiss 7°9 starting with the magazine closed : 
with the magazine open 25 seconds were occupied, in which 
time the Krag fired 9, the Kropatschek 9°3 and the Hotchkiss 
8°25 rounds on an average. Single shot fire proved better 
than recharging the magazine and repeating continually. The 
minimum times taken to fire off the magazines, at the 
conclusion of the experiments, when the men were 
expert, was as follows :—Hotchkiss—6 rounds—in 10 seconds ; 
Kropatschek, modified—8 rounds—in 14 seconds; Krag—9 
rounds—in 17 seconds; giving an average time per round of 
1°66, 1°75, and 1°88 seconds respectively. 

Finally, it was concluded that the Hotchkiss rifle is the 
easiest and quickest in charging the magazines; then the 
Kropatschek ; and last, the Krag. As to rapidity of fire, the 
Hotchkiss and Kropatschek are about equal. Large 
magazines have a great advantage; the magazine once 
empty, it is best not to attempt to refill it till leisure gives the 





| opportunity. 


in the engraving on the preceding page are shown the Hotch- 
kiss and Kro ne Soohnn Fig. 1 shows the general view of the 
Hotchkiss, Fig. 2 the same at full cock, with one rouad A in 
the chamber of the barrel, while another B is shown in the 
magazine in the butt ready to follow. Fig. 3 shows improved 
pattern Hotchkiss arm ; Fig. 4, Kropatschek arm, general 
view ; Fig. 5, the same with breech open, showing a round A 
lifted by the hopper, and presented towards the chamber of 
the barrel; Fig. 6, the same with breech closed, and one 
round A in chamber of barrel, another B in hopper, and a 
org % one Cin rear end of magazine in stock ready to fol- 
ow 
(To be continued.) 








Mr. Episoy’s INVENTIONS.—Just before going to press we 
received the following Atlantic cable message from Mr. Edison, 
at Menlo Park. Further reference to it will be made in our 
next :—‘* See my anne Patent [of] July [last], figure twenty- 
eight anticipating Hughes’ Induction Balance published [in] 
Engineering. [The] American patent [is] fuller ; has identical[ly 
the same] devices as Hughes’.” The words in brackets we have 
supplied, in order to wae telegram clear. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible ‘ the opinions of our 
correspondents, 





THE AMPLIFICATION OF TELEPHONIC VIBRATIONS, 

Sir,—In the course of an experimental investigation of the 
peculiar principles upon which the action of the articulating 
telephone plate depends, and particularly in the direction of a 
ation! determination of the question, whether it were possible, 

y augmenting the vibratory movements of the plate, to increase 
the usefulness of the telephone by so increasing the intensity of 
the sounds, many remarkable phenomena disclosed themselves, 
Assuming that the experiments of the physicists, who have 
taken part in the controversy relating to the molecular or merely 
mechanical movements in the plate, are sufficiently well known 
to render unnecessary a recapitulation of the facts here, I pro- 
ceed to lay before you particulars of a method by which the 
question may be intelligibly set at rest ; the answer indicating 

e fact that the vibrations, when the telephone delivers at its 
best, are not merely molecular, but infinitely minute reproduc- 
tions of the gross movements easily rendered visible in the send- 
ing telephone. ‘lhe apparatus employed in the initiatory experi- 
ment were—a bell telephone, a sensitive tasimeter as devised by 
Mr. Edison, a Thomson mirror galvanometer, and one cell of 
the Daniell type of battery. 

An inflexible connection was established between the centre of 
the telephone plate and the button of the tasimeter. Connection 
with the voltaic cell was made to the galvanometer through the 
tasimeter. The indicator of the galvanometer was caused by the 
insertion of a suitable resistance in the circuit to indicate 45 deg., 
so that either an increase or decrease of the current might 
denoted by its movement either way. It was found that upon 
pressing or otherwise moving the plate of the distant tele- 
phone, the light spot indicated an increase or a decrease in the 
current, the spot of light being deflected furthest from the 
fiducial mark when the maximum possible movement of the dis- 
tant diaphragm was imparted to it; but, as will be readily under- 
stood, the abnormal condition was momentary, and only existed 
while the distant telephone plate was in motion. 

It was impossible, owing to the extreme shortness of the 
currents given rise to by the distant telephone, to cause the 
indicating light spot to vibrate in response to the rapid varia 
tions in current strength caused by articulate speech delivered 
at the distant telephone, but the needle was sufficiently sensi- 
tive to denote that pressure and relapse were both in action upon 
the tasimeter button. A conclusion fully justified by a further 
experiment, in which a long organ pipe was employed to vibrate 
the distant telephone plate, when the oscillatory movements 
were sufficiently slow to be almost faithfully responded to by 
the galvanometer indicator. 

By the physicist it may be deemed a deeply interesting fact 
that, despite these conclusions, and in apparent defiance of esta- 
blished laws, articulate sounds may be from the end of a 
telephone magnet alone, without any assistance from a plate. 
Allowing this fact, which has been Bomns for some months, to 
stand, an attempt to unravel the web of mystery surrounding it 
has only served to complicate the facts attendant thereon. ‘Thus 
I took a horseshoe magnet, having upon each pole a coil of 
wire, placed this in a telephonic circuit, and in accordance with 
the fact above noted, could hear the sounds somewhat distinctly. 
Upon covering this magnet with the glass receiver of an air 
pump, and bringing the pole’s ring near to the glass, but not 
touching it, the sounds were again heard. ‘There may be nothing 
curious in this, but upen exhausting the receiver of air, the 
vacuum being fairly complete, no diminution of sound was noted, 
which would almost appear to indicate that acoustical laws have 
very little bearing upon this peculiar result. 

Being satisfied with the results of the first experiment it was 
repeated under different conditions by inserting in the telephone 
circuit also a voltaic cell, and transmitting articulate speech from 
the distant end by one of the simple forms of microphone now 
in use. In this case, although the rate of the pulsations in cir- 
cuit must necessarily have nm the same, the result upon the 
galvanometer was*more apparent, pointing out, apparently incon- 
testably, that with a microphone transmitter and a constant cur- 
rent, the amplitude of the movements, and by inference the loud- 
ness of the sounds, is increased in the receiving telephone. These 
experiments were not so delicate to handle as may be supposed. 

My tm aim, however, was to endeavour to increase 
the amplitude of the receiving plate’s motions mechanically by 
means of simple leverage, and it was while experimenting with 
this end in view that phenomena, apparently hitherto unknown, 
exhibited themselves, A thin brass plate was mounted in the 
same manner as the common telephone diaphragm. Its diameter 
was three inches, To its centre was attached a fully stretched 
fine silk thread, which was in turn made fast to the extremity of 
a pivotted arm, having a length of three inches. A Bell telephone 
was mounted upon the same base-board quite rigidly, and from 
the centre of its diaphragm a silk thread was made fast to the 
gator arm one inch from its axis. The object was, as will 

readily understood, to amplify the movements of the receiving 
apparatus very greatly by interposing the lever arm, and attach- 
ol the two plates to it at widely different distances from its 
fulcrum or axis, so that were it possible to give to the receiving 
— plate a vibratory motion of 0°3 millimetre, the arm 
would so amplify this as to cause the final plate attached to its 
extreme end to oscillate about 1‘ millimetre. The brass or final 
plate was much thinner than the plate of the telephone itself. 
An attempt was made to communicate articulate speech from a 
distance to this a poner by means of a Bell telephone. The 
sounds were greatly amplified, as they were audible as far as half 
a metre from the plate, and easily understood six inches away, 
but as the results were less encouraging than was expected, and 
the voice transformed into an unnatural bass, a trial was made, 
as in the first experiments, with a microphone sender and a 
Daniell cell in circuit. The result of this was very curious; 
— was audible as before and at a ater distance, and a 
chip of silvered glass fastened to the final plate served to denote 
by a spot of reflected light the very considerable vibratory move- 
ments of this diaphragm. The voice was a double one, seeming 
to be a combination of the first receiving plate’s voice and that 
of the final plate. Discord was the result, which was so un- 
natural in tone that the author can only liken it to the perfectly 
pp pan articulation by the voice of a man and that of a 
child of some given sentence. 

There is little doubt that the usual sounds from the Bell tele- 
phone found their way along the silk threads to combine with the 
vibrations of the final plate itself. It occurred to me that 
there might be a possibility of obtaining such relative sizes and 
thicknesses between the two plates as to make one articulate or 
sound an octave below the other. With great difficulty a pair of 
nae was fixed which, in the — of the sounds and modu- 
ations of singing, only gave this result, it having been found a 
task of manifold difficulties to so regulate the sizes for articulate 
speech itself. The effect is very beautiful, and without doubt 
ver: pane The volume of sound is great, almost as great as, 
and infinitely more pleasing than, that afforded by the phono- 

aph, the scratching noise given by the phonograph point render- 
ing the sounds very harshly when compared with the. smooth 
modulations of this arrangement. 

From this fundamental idea, which I have no hesitation in 
claiming to be the result of my researches only, has been deve- 
loped a system of rere ity Be naan based upon the 
oan of perfect synchronism ween the plates employed. 

am fully aware of the tendency to regard the synchro- 
nous movement of the — as a condition =a almost 
impossible so great a deviation in pitch as that given; the expla- 
nation, however, must be sought not from established laws, but 
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from the purely mechanical conditions of the sounding and con- 
necting arrangement. ‘To in the construction of 
this curious apparatus, which may be termed a telephonic 
amplifier, it is necessary to observe the threads employed to 
connect the two plates to the aE oe are fully stretched, 
that there is no oscillatory motion of the arm except about its 
axis, and that the final plate is somewhat thinner and larger than 
the receiving plate. 

An ordinary upright microphone was mounted upon the final 
plate; this was employed as a relay in another circuit, the 
changes of current strength copending “Oe its movements being 
made use of in a Bell telephone. Although the articulation was 
magnified in volume, it was exceedingly harsh and eeable, 
but songs were well received in this second circuit, and delivered 
loudly enough to be heard distinctly at a distance of ten metres, 
Beats from a clock were also received, and were so magnified that 
she did not at all resemble the original except in their synchronal 
occurrence. These experiments would appear to indicate that 
the possibility of magnifying sounds by the release of fresh and 
greater strengths of current is ically unlimited. 

Since the above was written further experiment has disclosed 
the fact that in the air pump experiment upon the receiving 


average of 210 deg. Fah., thus proving the efficiency of the 
heating surfaces. There was a slight in Fig. 5 of the 
illustration given with the paper, the arrows showing the direc- 
tion of the exhaust steam through my heater being turned the 
wrong way. JAMES ATKINSON. 
74, Springdale-road, Stoke Newington, 
London, N., March 18th. 





RAPID HANDLING OF HEAVY GUNS. 


Sirn,—The recent discussions in the House of Commons in 
reference to the Army and Navy Estimates, the questions of breech- 
loaders, the explosion on board of H.M.S. Thunderer, the present 
amount of work to be done by a small number of British forces, 
and the important part that the naval forces must take in future 
warfare, and, lastly, the attention drawn to the large Italian guns 
and their proposed methods of working them at sea, as described 
in your paper of February 28th, evidently suggest that some more 
simple method of handling heavy o ce is really urgently 
necessary to facilitate the rapid loading and prompt action in 
training and aa heavy ordnance in less space, in order to 
introduce larger and — guns into the naval service, and also 





magnet, air between the magnet and receiver was rendered un- 
necessary by the conduction of the sounds through the metallic 
and wood supports of the apparatus, and it is curious that this 
particular receiver of sounds acts better — the ear by conduc- 
tion through material than through air itself. 

March 19th, . W. Urnquuaart, B. Se., C.E. 





FEED WATER HEATERS, 

Sir,—Will you allow me to by to the letter in your issue 
of the 14th inst? I have to than Mr. Barton for his flattering 
remarks, and am sorry that we are not entirely in accord in our 
opinions ; as I believe there are very few instances in which even 
smal] amountsof grease can be admitted into boilers without serious 
risk of injury. would like to place the following before your 
readers, and give names and places to identify them, as no one’s 
interests are prejudiced by so doing :—The Brighton Aquarium 
started with two new excellent one-flued boilers ; in a few months 
both furnaces were distorted, one of them being about fin. out of 
form, caused by a very small amount of grease which found its 
way into the boilers through the drain taps of the Pg me of the 
engine being connected so as to discharge into the feed tank; 
these were diverted, and the furnace, when I saw it some years 
after, had not gone any worse. In January, 1877, Messrs. ‘Thos. 
Brankstone and Co., tobacco manufacturers, Carter-lane, E.C., 
put in a new boiler, and shortly afterwards a feed-water heater 
which allowed the steam and water to mix; in three months this 
boiler had to be stopped three times for extensive re on one 
occasion renewing the plates over the fire ; also d same 
three months another boiler, which had previously worked satis- 
factorily for seven years, had to have the seams over the fire once 
chipped and caulked and once re-rivetted. This heater was then 
removed, and one of mine substituted, with the result that neither 
boiler has ever leaked since. The water used is New River water. 
Placing the suction pipe so as always to draw from below the sur- 
face in open contact heaters does not make any improvement, as 
the grease, unless very excessive, is intimately mixed up with the 
water and does not float on the surface. I quite agree with Mr. 
Barton’s remark, that under proper arrangements pumps will work 
boiling water; but we have to deal with pumps as they are—that 
is, usually attached to quick speeded modern engines, or donkey 
pumps, and often with small heavy valves; frequently also they 

ave to lift the water as well as force it. 

Mr. Moffat suggests a public trial of heaters, and I should only 
be too glad if one could be arranged, as, notwithstanding his 
assertion that his would ss to be second to none, I would like 
to put in my claim to undoubted superiority. There is one point 
on which he can definitely settle the relative merits of our heaters 
if he chooses, that is the amount of back-pressure. I have 
attached a water gauge to one of my heaters in the following 
manner :—A short piece of jin. pipe is screwed into the inlet 
nozzle, and a similar piece into the outlet nozzle in such a manner 
that the rush of the exhaust steam past their mouths is exactly 
the same in both instances; these are attached by elastic tubing 
to an inverted glass syphon, which thus shows the exact difference 
in pressure between the inlet and outlet side of the heater; in 
this case it is under jin. of water, or 02 1b. persquare inch. The 
engine attached to this heater has a cylinder 12in. diameter, 
2ft. stroke, cuts off at two-thirds, makes sixty revolutions per 
minute, and will just do its work with 45 1b. boiler 5 The 


exhaust pipe is 3in. diameter, and the heater is also a 3in. one to | other 


suit. After allowing for wire-drawing and condensation in the 
cylinder, the calculated speed of the exhaust steam through the 
pipe and heater is 8000ft. per minute, an unusually high speed, 
and selected for that reason. Mr. Moffat could attach a similar 
gauge to one of his heaters for a few shillings, and let your 
readers know the result, with full particulars, as above. I shall 
be happy to arrange for any one interested in this subject to see 
this gauge. In cleaning out his heaters it is necessary to break a 
large joint, the connection with the exhaust pipe, and, I presume, 
a new set of india-rubber washers; whilst [have simply to remove 
a manhole and small hand-hole covers, through which the whole 
can be thoroughly cleaned, if necessary, without stopping the 
engine. 

In reply to Messrs. Millar and Durie, I have indicated engines 
showing upwards of 3 lb. back , chiefly caused by heaters, 
but do not feel myself justified in mentioning pai instances, 
It would be much better if they would also publish the results 
of a similar test, and let us have facts to deal with. With respect 
to their quotation from Mr. Clark’s valuable’ work, they will 
find that in those experiments with the coils, the steam was 
admitted freely into the coil, just as into my heating tubes, and 
not rushing through, as they would lead us toinfer. Also, in 
those experiments, the highest result of all was attained by a 
so-called plate surface—No. 2; see Page 462—being a jacket 
boiling pan, which condensed 313 1b, e coils come next in 
efficiency, and the horizontal flat surface last. I think anyone 
reading carefully through the t of these experiments will 
conclude that the amount of efficiency ie determined by the 
rapidity of the circulation of the water being heated. In the 
boiling pan it is quickest, rising up at the sides and descendin 
in the centre; the coils must be land up from the bottom, and 
thus allow the water to rise up through them ; but the horiz :ntal 
surface forming the bottom of the tray containing the water is 
worst off in this respect, as there could be no definite course for 
the ascending and descending currents. Your correspondents 
quote M. Peclet—misprinted in their letter Pictet—so far as suits 
their purpose, with reference to the transmission of heat through 
brass and iron tubes ; but why should they ony his statement 
that brass isonly slightly superior to iron when the surfaces become 
dull. Mr. James R. Napier found a difference of about a twentieth 
or a thirtieth in favour of copper; and Rankine wee] oo 260— 
‘*Theexternal thermal resistance of the metal plates of boiler flues 
and tubes, and other apparatus used for heating and cooling fluids, is 
so much greater than the internal thermal resistance that the 
latter is inappreciable in comparison, and, consequently, the 
nature and thickness of these plates has no appreciable effect on 
the rate of conduction through them.” I su ply my heaters 
either with brass or iron tubes as may be desired, but recommend 
iron for the following reasons :—With iron tubes there is no fear 
of injurious galvanic action ; the rate of transmission of heat is 
within 3 to 5 per cent. as rapid as brass; I can afford to put ina 
very large amount of surface, which ensures the highest possible 
results; and with most kinds of water the surface of iron tubes is 
much smoother than that of brass tubes after one or two years’ 
work—consequently, the scale does not adhere so firmly to them. 
A large number of these heaters have now been at work for some 
time, and in every instance, where proportioned to the work they 
have to do, are supplying the boilers with a constant feed of an 





te the advantage of one uniform united service pattern for 
the guns, carriages, and slides, and also one Ps drill for the Royal 
Navy and Royal Artillery. A new method is now under con- 
sideration by which heavy ordnance can be balanced on two 
moving central pivots, that move along two straight lines across 
the diameters of a curve, instead of round the long circuit of the cir- 
cumference, the guns thus turning in their own length with less 
friction, and moving rapidly for an all-round barbette fire, with- 
out any changing of pivots, from one side of the ship’s deck to the 
other, round the bows and sterns, and also providing for the rapid 
equipment of merchant vessels as armed auxiliary cruisers, b 
laying down straight-lined racers as cross beams and fore and alt 
oe with wooden doubling, to strengthen the decks to carry 

eavy ordnance, without injuring cr wounding the v. for 
ports, the guns firing over all—round the poops, top-gallant, fore- 
castles, and over the rail and fore and aft from the broadside—a 
point blank aim. 


3, Prior’s-terrace, Tynemouth. GerorGE Fawcus. 





AMERICAN FOUNDRY PRACTICE. 

Srr,—I saw an article in your paper of Dec. 27th commenting 
on the competition of Americans in that line of small i 
which are sold by retail ironmongers. The article proceeds to 

int out in detail why the American article is preferred to the 

inglish one. But I will only touch on what seems to me to be 
the most serious difficulty with the English makers, namely, how 
do Americans make such fine small castings so cheaply ? 
have had practical experience in the method followed by moulders 
on both sides of the Atlantic, and I think by contrasting these 
styles the explanation will be found. In England and Scotland 
the practice in general is to place a lot of patterns on the 
turnover board separately, and the moulder has to draw each 
pattern by itself and cut a gate to each mould. I forgot to 
mention he has to shake each pattern by itself before he draws it, 
whereas the American way is to fasten a number of patterns on 
a gate made of steel, or iron, or brass, having a knob in the 
centre, on which he puts the gate pin, and with which he shakes 
all the patterns at once before he lifts off the top part, by means 
of a of iron with a hollow at the bottom of it, and another 
with a ring on its end, which he puts on the first bar and shakes 
it as he wishes, striking with the inside of the ring. Then he 
lifts off the top part and draws all the patterns at once. All the 
patterns being balanced from the knob, he can draw the 
whole of them quicker than he could draw one singly, 
for it is more difficult as a — thing to shake one 
small pattern than it is a number fastened together. Beside 
it practically does away with damping the parting round the 
edge of the pattern before shook, during which water is very 
apt to be left on the surface of the pattern, which has to be 
rubbed off before it can be used again, In reference to the 
way they are rammed up, and what they are rammed up in, I would 
say that they are rammed up in whatiscalled a snap flask, which 
opens at one corner on hinges at the opposite one. The sand is 
rammed up in this with two rammers, one in each hand. Of 
course I am supposing you understand these moulds are made on 
a bench. The rammers are about lft. long, with a recess in the 
middle - the hand. Rena oat bein, poe peneys Bw 
paratively speaking, they oO ; one bei 
cer being aed a eter, -_ vt. a ae >» 
i a pin, running to a med point. ter the 
mould is the thumb-screw, which binds the halves of the 
snap together at the corner that opens, is loosened, and it is taken 
away from the sand that was inside, the sand mould being on a 
board, it is carried away and put on the floor. The best kind of 
benches are placed across the sand heap. Inthe centre, where the 
mould is rammed up, it is full of slits to let the loose sand which 
was used in the m to fall through into the heap out of the 
way. It has boxes and shelves for the various articles used. The 
mould which was put down on the floor or ought to be, perfectly 
level on the top, because a weight has to a on it to keep it 
r when the metal is poured in. sup it is a novel 
idea to old country ironf 3 to pour without being 
bound on the outside by a flask; but such is the universal practice 
for castings of the kind in question. It will be patent to any one 
who knows anything about the subject how much quicker a small 
mould can be rammed up. _ I think the poopoetas of advantage 
decreases in moulds over 1ft. square; but they continue to have 
an advan —— they become too heavy to handle. I should 
have said the drawing a number of patterns as one had _— 
deal to do with the perfect shape of the aon The mould is 
much more likely to be injured in drawin e single pattern. 
‘The smoothness and cleanness of the face of the American castings 
caused by using fine sand, and by putting them into what is 
called a tumbling mill. This isa box hung on twoswivels, like an 
old-fashioned lottery-box, in which —. are rome: with half- 
burnt charcoal and broken slag, or anything of the same nature, 
You must have enough vacant space to allow this material to rub 
on the casting han the box revolves. This manner of treatment 
not only rubs the sand off, but it polishes them quite bright, so 
that it is not n to dip them in any thick mixture, as a 
coating of varnish is all that is necessary. Castings of a certain 
shape require to be packed very carefully in the tumbling mill, 
as they are liable to be broken, or the corners may be ground off 
them. Indeed, anything that has an extremely fine ~— is not 
put in the mill, but put ina bath of acids, which takes the sand 
off, but does not polish their surface. I should have said, when 
ing of the moulding bench, that it is movable, so that when 
eat is used that is below it, it can be moved back till all the 
sand is used. —— this method of moulding is the general on 
there are various other ways; but they are generally for speci: 
shapes, and the fitting up of the patterns is more expensive. 
Some are fitted on to a steel plate ; sometimes all on one side, and 
sometimes ly on one side and partly on the other. There are 
machines for pressing the sand, instead of ramming it by means 
of a lever, and also an ent for drawing the patterns down 
through an iron plate ; but that particular process is well known 
in England. I intend merely to mention those methods to give 
an idea of how various the ways of ironfounders are here in 
making such anges f trifling saad I believe that what is 
known in England and Scotland by trade as London sand is 
good enough to make the general castings 
sand is not a reason why they do not produce as fine castings as 
their rivals, but that all the reasons are to be found in the different 
details I have fied. The other reasons which your correspon- 
dent named as hindering their sale are patent to every one. I was 
to’ an ironmonger here who sells both Enylish and 








American goods, and he said the same thing about the unhandi- 
ness of the English makers’ make-up. I suspect it is the desperate 


in, and that the|¢ 


struggle they are making with their antiquated method of mould- 
to make some show of competition. This hinders them from 
going to the expense of making paper boxes for their goods, and 
other improvements in them. W.C. 
Hamilton, Vanada, February 16th. 





THE NEW PATENT BILL. 


Sir,—I see in your last that the Glasgow inventors have raised 
their voices against the clauses in the bill relating to the forfeit 
of the nt in three years if not brought into public use. A 
i asa shirt stud or a ladies’ dress-holder, can be 
completed in a few hours, but to take a larger affair in hand, 
that is important both to man and the country at large, takes 
months and years. Ihave myself been engaged for seven years 
in trying to invent a perfect combustion in furnaces by practice. 
After the first three years I took out the patent, thinking that I 
had it completed ; the next time I went to practice with it I 
found it was not yet completed ; as practice makes perfect, the 
further you go the more competent you get. After paying away 
my cash and meeting with disappointment I felt myself placed 
just where I started with the invention. Then, not liking the 
dishonour of giving it up, I started again to complete it. It has 
taken me four years to get it into perfect working order, but I 
am now ready to bring out. Now, Sir, if I was liable to lose 
it by the Act I should feel it to be most cruel on the of the 
framers of the above, not only for myself, but for workers 
that are trying o accomplish that which is good. 
, S.E. 


Nunhe W. Josxmw. 





THE ELECTRIC LIGHT. 


Sir,—In your issue of the 7tb inst. I notice an article on the 
cost of the electric light as applied “‘ in a large engineering works 
in the North.” I shall be much obliged by your allowing me to 
e some remarks thereon. First, as re the power required 
to drive the Gramme machines. Your article states that a two- 
= steam engine, 54in. by 10in., mean pressure at least 
lb., revolutions 200, was provided to drive them, but the 
power was found to be insufficient. At a dye works in Lancashire 
one 6000-candle Gramme machine—I presume similar to those 
mentioned in the article, and even by the same maker— is driven by 
a single-cylinder steam engine, particulars of which are as 
follows Dees ter of cylinder, 5in.; stroke, 10in.; revolutions 
pee minute, 140; cut-off, half stroke. Asthe steam comes from a 
iler carrying 60 lb. pressure through some 30ft. or 40ft. of _ 
iping, the cut-off as above, the mean pressure will be less 
Sot. Thus the mean pressure is less, the number of revolutions 
per minute 60 less, the diameter of cylinder }in. less, and the 
engine is only single, and yet it has driven the Gramme machine 
ily for about twelve months past. 
Your article also states that “‘from the experience acquired it 
is concluded that it requires at least 1-horse power for every 
000-candle power.” The following table of results obtained by 
> Gramme machine of the size in question is the best answer to 


At a trial by Messrs. Douglas and Tyndall of the various types 
of dynamo-electric machines at the South Foreland Lighthouse 
some time ago, the Gramme machines tested were of an obsolete 
and inferior type. The following table is published by the Comte 
du Moncel, the well-known French electrician, showing the 
actual efficiency of the standard Gramme machine as now made : 
—Dimensions, length, lft. llin.; breadth, 1ft. 3in.; height, 
lft. 8in.; weight, 3 cwt. 1 qr. 22 lb.; horse-power absorbed, 2°5 ; 
revolutions per minute, 850 ; light produced in standard candles, 
condensed beam, 6400; diffused beam, 4000; light produced per 
Hea ool in standard candles, condensed beam, $560; diffused 
beam, k 

This result is more than 300 candles per horse-power in advance 
of any of the machines tested at the South Foreland Lighthouse, 
it is thus one-seventh the weight, takes less than half the 
power to drive it, and according to present prices costs less 
than the obsolete type which was then peor fh The present 
Gramme machine is the 1877 pattern, the one tested at the South 
Foreland was the 1873 pattern. As regards the consumption 
of gas, I venture the opinion that gas burners in an engineering 
shop burn, as a rule, 5ft. or 6ft. an hour. 

In the workshops of Messrs. Sautter, Lemonnier and Co., of 
Paris, the diffusion of three electric lights—similar to those spoken 
of in the article—in a large shop in two bays, with a gallery 30ft. 
wide between them, area about 1600 square yards, is such, that 
the turners, &c., under the gallery—although they cannot see the 
lights, and consequently have no direct rays—see to do their 
work as well, and sometimes better, than in the daylight. 

A foot-note to your article, stating that when the Gramme 
machine was put on, the revolutions of the engine fell fourteen, 
merely shows the extraordinary inefficiency of the governor, if it 
had one. J imagine few engineers would think much of such a 
governor, if, when an extra 2 or 3-horse power is thrown on the 
engine, the revolutions fell fourteen. 

‘he present price of the 6000 candle Gramme machine is £75, 
M. RapciirFe WARD. 
41 and 42, Parliament-street, Westminster, March 20th. 





THE DE BAY SCREW PROPELLER. 


Sir,—To test ok gorge J efficiency of this screw with any 
other it is essential that the pitch, diameter, surface area of 
blades, number of blades, diameter of boss, and the revolutions 
should be equal. A somewhat reasonable comparison might be 
made with small models if perfect similarity of proportions and 
conditions in each case be constant. Equal spur gear on the end 
of each screw’s shaft with a third wheel driving them ; thus both 
propellers would be set on equal terms as to revolutions; these 
wheels might be driven by a handle on the driving wheel. The 
propellers should be close to the bottom of a tank filled 
wi ae a and fed by a a keep up the supply. Each 
screw should discharge through a pipe equal to its diameter into 
a receiver, so that the amount diseharged could be measured, 
these pipes extending to the forward side of the propeller’s boss. 
By euploying machinery as explained any loss due to friction 
would not be incurred,.to which one or other propeller might other- 
wise besubjected. The screws, if driven, say, for a suitable period of 
time at from fifty to a hundred revolutions per minute, advancing 
by tens, a reasonable ratio of the propelling og each 
screw might be measured. i ANDREW YOUNG. 
Hull, March 26th. 








Kixe’s Coutece Encrngerrtnc Socrery.—On Friday, 21st 
March, at an ordinary meeting of the above —— , &. 
Midgley Taylor read a paper on the ‘‘ Water Supply o London.” 
The writer divided his subject into three distinct — In the 
first he dealt with wee generally, stating the | means of 
procuring a source 0 supply. and what localities were most 
fitting for the particular kinds of supplies; also mentioning 
what was the best water to be chosen with regard to hardness, 
&c. In the second part he gave the history of the London 
system from its earliest date, when the only supply was delivered 
by a water-wheel at London Bridge, me to the present time, when 

ndon was supplied with splendid wholesome water by its eight 
companies. In the third part he exemplified the supp “ty par- 
ticularising one of the companies, viz., the Lambeti ater 
ompany, of which he gave minute details in all its stages. 
Finally, he dealt with the fallacious current ideas as to the im- 
purity of the London water, saying that it must of necessity be 
pure, as the Royal Commission twelve years ago reported the 
water of London perfectly wholesome then, and that the quality 
has greatly improved since that time. 








* [This is not a misprint for linseed oi].—Ep, E. 
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N AGENTS FOR THE SALE OF THE 
FOREIG TNGINEEE. 


I8S.—Madame Borveau, Rue de la Banque. 
PAE LIN. —ASwER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. Twietmever, Bookseller. 
NEW YORK.—Tae Wimmer and Rooers News Company, 
81 Beekman-street. 





TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
“afore correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 

‘must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
“containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 

proof of good faith, No notice whatever will be taken of 








1000.—As a civil engineer of eminence inrailway engineering matters, Mr. G. 
L. M. is the greater authority. : | 
R. V. Y. C.— You have — comply with our rules. We are dealing 

ith the subject. See 19. 
a... N roms H a 's ConpEnseR.—Letters await the manu- 





m 





” facturers of this in our office. 

uP Bee phn on “* Rope Driving Gear” in Tue ENGINEER, vol. zliii., 
p. 443, 20th June, 1877. See also pp. 186 and 296, vol. xliv. 

Sream.—The loss should not exceed 2 or 3 per cent. if the non-conducting 
composition is good. See Box ‘‘ On Heat" for further information. 

A. B. —The valves of the true Corliss engine are circular on the working 
faces, but Corliss gear has been applied to puppet or double-beat valves. 

 W.—"* The founders’ Manual,” by Walter Graham, published by 
Virtue and Son, London, will give you all the information you — 

W. B.—Tere is no paper devoted to the business you mention. Book- 
seller may answer your purpose, and the Bazaar, Exchange, and Mart 
may possibly be of some service. : 

_ J. J. —He would not succeed in evading the law by the plan you suggest. 
The patented article might be jitted and used in foreign ports and waters in 
the absence of foreign patents applicable thereto, and on the high seas, but 
any uae within home ports or waters would be an infringement of the 
putentec's rights. - ; : 

8. K. B.—The cause of the booming noise produced by some fans is not very 
easy to explain, In certain cases it is apparently due to want of accurate 
balance in the fan, and in others to the way in which the fan case is fixed. 
Asa rule, however, noise can be almost entirely pre by tapering the 
blades off towards the tips. We much fear that your present fan can never 
be made to run noiselessly. You can try tapering the blades towards the 
pont. You may also try varying the dimensions of the inlet area by 
sliding shutters, 





PEAT MACHINERY. 

(To the Bditor of The Bngineer.) 

Sir,—Can any of your readers give me the names of firms who make 
the above a ww of manufacture? T. 8. 8. 
Newton Abbott, 24th. 
HEATING APPARATUS. 

(To the Editor of The Engineer.) 

Sir,—Can any of — readers give me information as to Mitchell's 


system of heating churches, or any other which dispenses with smoky 
stoves and hot water pipes? 
March 24th. 





Non-Smoxkgr. 





ANNEALING CASTINGS. 
(To the Bditor of The Engineer.) 


Sirn,—Will any of your correspondents kindly o! me with a simple 
d 











an process of annealing very light castings, which, although made 
from soft iron, are chilled by A mpness or air in the mould? I 
do not mean the of ann or cast iron. 
Halstead, M d. IRONFOUNDER, 
PLUMBAGO FACING. 
(To the Editor of The Engineer. 
Sm,—In ly to “Loam,” he must treat i for blacking 
purposes p! ly the same as he would ordinary c’ blacking. Its 
1} for tings is doubtedly due to its carbon having dis- 
tinctive qualities not found in the artificial uct. I have used the 
jumbago fi iderable time plied to our foundry by the Patent 





lor a P 
Crucible Company, Battersea, which I believe to be East 


umbago 
dian. J. Daina. 


In 
Hoxton, March 25th. 
[We are asked to refer “‘ Loam” to Tue Enotneer for the 27th December, 
1878, page xvii.—Ep, E.] 





REPLIES. 
Replies have been sent to Maxx (Allen's Pressure Gauge 
Mou ps, to H. (Prior's Piston 4 4 "), toX. Y. Z. (“* Wood 
Replies await J. W. (‘‘ Iron Pit Head Gear”). 


"), to CARBON 
Ferules ”) 





SUBSCRIPTIONS. 

Tar Enoineer can be had, by order, from any newsagent in town or 
at the various railway stations ; or it can, i 
from the office, on the following terms id in advance) :— 

Hal/- 'y (including double number)... 
Yearly (including two double numbers). . 

If credit oceur, an extra of two shillings and sixpence per annum will 
be made. Tuk ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tux Enainger Volume, price 2s. 6d. each. 

The following Volumes of Tue Enoingeer can be had, price 18s. each »— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tot ENGINEER cun be made up, comprising 46 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the fi rates. Subscribers pa: the 
Sollowing rates will receive Tux EnGIngER weekly and post-free, Sub- 


aa by Post-ofice order must be accompanied by letter of advice 
pod. Publisher. Thick Peper Copies may be had, if preferred at increased 
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ADVERTISEMENTS. 
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The charge for Advertisements of four lines and under is three shillings 

s odd lines are 
. When an adver- 
inch. All 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o’cLock on Taurspay EVENING IN EACH WEEK. 

“4” Letters relating to A i 

are to be addressed to the Publisher, Mr. Riche; all 


to bc addressed to the Bditor of Tue ENciuee 168, Strand. 





MEETINGS NEXT WEEE. 


Tae InstrruTion oF Crvit Enoingers.—Tuesday, April Ist, at 8 p.m.: 
Discussion on ‘‘ The Electric Light for Lighthouses.” — ” 

Cuemicat Sociery.—Thursday, April 8rd, at 8 p.m.: “ On T and 
Terpinol,” by Dr. Tilden. ‘On the Transformation of Aurin into 
Lm py. th ny ” by Messrs. R. 8. Dale and C. Schorlemmer. 
“Ona Ni from South Am " H. Wood. ‘On 
the Solution of 


by Mr. A. H. . 
uminium Hydrate by Ammonia and a Physical Isome- 
ride of Alumina,” by Mr, G. C, F. Cross. 


. | unwie 
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THE ELECTRIC LIGHT FOR LIGHTHOUSES, 
THE interesting and valuable paper communicated to 


the last meeting of the Institution of Civil Engineers by | S 


Mr. Doaiuen suites to the Corporation of the Trinity 
House, “On the Electric Light applied to Lighthouse Illu- 
mination,” contained some statistics that cannot but prove 
useful in the a state of electric lighting in general. 
The practical efficiency of the electric light has within 
the past few months been the subject of so much 
theorising that it may surprise some of our readers to be 
informed on the authority of Mr. Douglass, that the 
Elder Brethren of the Trinity House have successfully 
employed this means of illumination at one or more of 
their lighthouses ever since 1862, and have at the present 
time five electric stations under their jurisdiction. For 
many years previous to the date named, indeed, experi- 
ments had been conducted with the view of testing the 
adaptability of the electric light for coast beacons. At 
length Faraday, who was scientific adviser to the Trinity 
House, was able to report to the Elder Brethren of that 


ancient body that Professor He by his magneto 
system, had “ practically established the fitness and 
sufficiency of the light for lighthouse Pp mi eee 
light produced,” he added, “is powerful beyond any 


other that I have yet seen so applied, and its principle 
may be accumulated to any degree. I ity in 
the lantern is great, iis management easy, and its care 
there may be confided to attentive keepers of the ordi- 
nary degree of intellect and knowledge.” It was—Mr. 
Douglass reminded his hearers—on the discovery of 
Faraday himself, more than forty years ago, “that a 
magnet could produce a current of electricity in a coil of 
wire which approached or receded from either of its 
poles,” that all the machines constructed for the produc- 
tion of an electric light were based. And we can under- 
stand the enthusiastic delight of the great chemist, who 
was distinguished not less as a humanitarian than as a 
philosopher, when at last was demonstrated the prac- 
ticability of his discovery for subserving the noble and 
beneficent pu of protecting the lives of those who 
“ go down to the sea in ships.” 
ost persons have seen the light of a lighthouse at 
some time or other, but it is astonishing how little the 
neral public know of the ordinary systems of lighthouse 
Sicmination. Nor are engineersin general well acquainted 
with this special branch of their profession. The follow- 
ing particulars, therefore, as an introduction to our more 
immediate task of noticing Mr. Douglass’s paper, may 
not be without interest to some of our readers. The two 
systems in common use are the catoptric or reflecting, 
and the dioptric or refracting system, the former being 
worked by nd burners, averaging, for 360 deg., from 
twenty-four to twenty-seven in number, and shown in 
the foci of silvered parabolic reflectors ; and the latter 
by a single lamp, having from one to six concentric pes | 
in the focus of a series of glass lenses construc 
on the principle of Augustin Fresnel, by which lenses the 
rays of the flame are cast in intense beams across the sea. 
The dioptric light, which, from its superior optical power 
arid accuracy, 1s Sas y= superseding the a ap is of 


various orders, own by a numerical distinction, 
the most efficient specimens possessing the quality of 
intensifying the issuing from their lamps more than 


200 times. Formerly, dioptric apparatus for this country 
were always obeained” from Parisian manufacturers ; but 


for many years past, they have been solely supplied for | dis 


English ageery A from the glass. works of Messrs. 
Chance, Bros. and Co., of Birmingham, the only makers 
in the British Islands. The highest scientific skill is 
demanded for this special branch of manufacture. It 
has, indeed, been well said that a dioptric apparatus for 


Puc | a fixed light of the first order, with its central belt of 


refractors forming a hollow cylinder 6ft. in diameter and 
30in. high, its six triangular rings of glass dina 
cylindrical form below, and its crown of thirteen rings of 
alist above, forming by their union a hollow cage of 
polished glass 10ft. high and 6ft. in diameter,—‘is a 
work of art than which there is none more beautiful or 
creditable to the boldness, ardour, intelligence, and zeal 
of the artist.” We find, from Messrs. Chance’s printed 
tariff, that the maximum optical range of a first order 
dioptric light, in a mean state of the atmosphere, averages 
from twenty-five to thirty-five nautical miles, and its cost 
from £1700 to £2700. ‘ 

But to return to Mr. Douglass’s paper. From this 
document it appears that there are four illuminating 
agents at present employed in the lighthouses of this 
country, viz., colza oil, mineral oil, * ine and electri- 
city. 1839—Mr. Douglass stated—Mr. Goldsworthy 
poigg Bude light was vr oge 2 tried at Orford 
Low Lighthouse ; and in 1862 the Drummond lime- 
ight at South Foreland lighthouse ; but the great cost 
of the former, and the inability of the latter “to radiate 
freely in all directions,” seems to have prevented their 
adoption by the Trinity House. Of the four illuminating 


agents at —— in use, the cheapest for a maximum 
in | intensity of light averaging 722-candles—the full power 
of the Trinity House six-wick burner—is mineral oil ; 


the cost of a shore station illuminated by which is, for 
annual maintenance and interest on first cost, about £693, 
and per candle or unit of light produced at the focus of 
the optical apparatus ‘093 pence. 

For an intensity exceeding this, and not exceeding 
about 5000 candles, which Mr. Douglass considers the 
probable limit of coal-gas, the latter, burned on the system 
of Mr, J. R. Wigham, of Dublin, appears to possessa slight 
superiority in point of economy over either oil or elec- 
tricity, though Mr. Douglass described the gas flame as 

lay for focussing. Its cost as applied to the Hais- 
borough lighthouses, on the coast of Norfolk, Leva! per 
station about £932 per annum, and per unit of light 





‘043 pence. Where, however, an intensity exceeding 
5000 candles is required, electricity is the cheapest of the 
four illuminating agents, and decreases in cost per unit 
in the ratio of its augmented power, no further addition 
to the working staff, and but little extra expenditure for 
buildings and plant, being necessary for an intensity of 
about 40,000 candles. The actual cost of the electric light, 
as recently applied to the Lizard lighthouses on the 
iemens-dynamo principle, appears to be per station 
about £1523 per annum, and per unit of light ‘019 pence. 
In reference to the important subject of the trustworthi- 
nessof theelectriclight, and itsimmunity or otherwise from 
accidental extinctions, it is satisfactory to learn on official 
authority, that, although for some time after the first 
establishment of Holmes’s system at Dungeness, the 
light, from various causes, frequently went out, yet, for 
many years past, electricity has vied successfully with oil 
and gas as a perfectly trustworthy lighthouse illuminator. 
Tn illustration of this the Souter Point Lighthouse, on 
the coast of Durham, was mentioned. This station was 
lighted on Holmes’s magneto system in January, 1871, 
and has since exhibited its light nightly from sunset to 
sunrise during a total net period of over 36,000 hours 
with but two accidental extinctions of the lamp, and 
those of only a few minutes’ duration. With respect to 
the power of the electric light to penetrate fog, Mr. 
Douglass stated, as the result of experiments instituted 
first under Faraday’s supervision, and since under that 
of other competent authorities, that, in cases where the 
atmosphere is “so impaired for the transmission of light 
that the oil luminary, at its maximum intensity of 
722 candles, would be fairly visible at the fog-signal 
range of two miles ; the electric luminary, at its double 
t maximum intensity of 16,500 candles, would be 
fairly visible at about four miles ; farther, that on more 
frequent occasions when the oil luminary would be fairly 
visible at about eight and a-half miles, the electric 
luminary, at the above intensity, would be visible at the 
full coast-light geographical range of seventeen miles.” 
The past penetrative power of electricity over oil 
under the circumstances named is certainly small in pro- 
portion to the respective intensities of the two lumi- 
naries; but it orm, quite sufficient to represent, 
in many cases, the difference between the shipwreck an 
the safety of the mariner. Many important improve- 
ments have been effected under the auspices of the 
Corporation of Trinity House, in their system of electric 
lighting since the Dungeness electric light was first shown. 
The power of that light, compared with the intensity 
now available at the Corporation’s electric stations, was 
stated by Mr. Douglass to be as 100 to 1306; its cost per 
unit as 100 to 11°4; and the intensity of light produced 
per pound of coke consumed as 91 to 182. The remark- 
abie development indicated by the preceding figures— 
not on theory, but on several years’ practical ex- 
rience—in reference to the electric light applied to 
ighthouse illumination, cannot but be looked upon as a 
happy omen for the future of electric lighting in general. 


STEAM ON COMMON ROADS. 

Ir was not until after the Highways Bill had passed 
the third reading, that the clause relating to the pilot 
man ahead of road locomotives wa: inserted in the 
second part which. . the working of locomotives 
on common roads. By the bill, as it passed the third 
reading in the House of Commons, the demand for this 
pilot was discontinued, and the red flag which he was 


requi by the Acts of 1861 and 1865, to carry, was 
admit to do more harm than good, for the clause 
relating to it in those Acts was repealed. One of the 


chief objections to the demand for a pilot man, at a given 
tance ahead of the engine, is that that distance ceases 
to be observed immediately the scm begins to perform 
his chief duty, leading timid horses past the engine. 
Either in the House of Lords or in committee it was, 
however, apparently thought that though the pilot could 
not be ubiquitous with the regulation distance of sixty 
yards ahead of the engine, he might possibly be so if 
only 60ft. were required. distance of twenty yards 
is, therefore, required by the Highways Act, 1878. This 
requirement, it need hardly be said, has already given 
considerable trouble, and litigation has in several cases 
followed. One case in point is well worthy the attention 
of those interested in the use of road locomo- 
tives. <A traction engine owner was recently convicted 
by the justices at Kesteven, in Lincolnshire; of what 
they deemed an offence against the Locomotives Acts and 
the Highways Act of 1878. Against the justices’ decision 
the owner appealed. It will be remembered that by the 
Acts of 1861 and 1865 it is provided that at least three 
men be employed to work one road locomotive 
travelling on the highway, and by the Highways Amend- 
ment Act of 1878 it is required that one of these men, 
while the locomotive is in motion, shall precede the loco- 
motive by at least twenty yards on foot, and shall, when- 
ever necessary, assist horses and carriages drawn by 
horses, passing the engine. In the present case it was 
roved that the appellant was driving an engine on the 
igh road with the assistance of another man, and in 
front, within the prescribed distance, was a third man on 
foot, but leading a pony and cart. Upon the cart was a 
red and white handkerchief, attached to a pole to serve 
as a flag, and thus greater precautions were taken than 
were required by law. It was shown that the man in 
front was the signalman, and as explanation of the pony 
and cart it was stated that the engine had to be fetched 
from some distance, and that the men had ridden in the 
cart for that purpose. The magistrates decided that this 
explanation was no answer to what they held to be an 
infringement of the Act. In their a, @ person 
en, in attending to a horse and cart could not pos- 
sibly comply with the Act, since he could not render 
assistance which might be called for, without himself 
committing a breach of another Act by leavin 
his horse on the highway unattended and beyon 
his control. They were of opinion, therefore, that 
it could not be said that three persons were employed to 
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driveorconductthe engine, while one of them was engaged 
in leading a horse and cart, and they convicted and fined 
the appellant, as the driver, and, apparently, the owner of 
the locomotive. Against this decision the owner appealed. 
Mr. Graham argued the case for the appellant, and Lord 
Justice Bramwell, in summing up, said the conviction 
could not be sustained. The man in charge of the horse 
and cart was on foot, and, so far, the Act was clearly 
complied with ; but it was said that being in charge of a 
horse he could not render assistance under the Act with- 
out himself doing what was unlawful. In his judgment 
this consequence did not necessarily follow, as the horse 
might be tied up or given in charge of one of the men 
on the locomotive if occasion required. Many things 
might be done to show that the horse would not 
necessarily be unattended if the person in charge had to 
leave it to give assistance. The conviction, therefore, 
was . eee a decision to which Mr. Justice Lopes 
agreed. 

It would have been thought that long ere this the pre- 
judiced opposition of country magistrates to the use of 
steam on common roads would have ‘materially abated, 
and at least it would be expected that they would 
in such a matter be very careful in arriving at a 
decision. The English farmer of the present day has 
quite enough to contend with, without being troubled by 
vexatious and meddlesome interference in the matter of 
the working of one of his best servants. The road loco- 
motive cheapens the farmer’s work, and unless he can 
employ it without needless restriction rents will have to 
fall even more rapidly than they have lately. In the 
Highways Bill the clause appealed to in this case 
required that the third man should accompany the 
engine on foot, and if this had been allowed to stand 
he would have had much more freedom of action, and 
in this particular case would have been able to have 
placed his horse in the charge of one of the men on the 
engine immediately. The use of the handkerchief as a 
flag seems to have been the result of ignorance of the fact 
that no flag is now required. 

There are few other than the Kesteven magistrates 
who will not be pleased with the decision of Lord Jus- 
tice Bramwell. A magistrate of Dorsetshire has, how- 
ever, hastened to write to the 7'imes to place himself in 
the same category as those of Kesteven, and to complain 
of the decision. His letter gives a sample of the reasons 
for which he and his class would like to puta stop to 
“puffing steam engines,” in order that rustic equanimity 
may not be disturbed. Yet he is one of the very class that 
should know best that these engines are daily more essen- 
tial to the farmer’s success. We give a portion of his 
letter, and it may be remarked that his strongest 
objections are equally applicable to a “puffing steam 
engine” ona railway, and that the others refer to a con- 
dition of things which will have to be removed. He 
says: “With our narrow and tortuous lanes, when 
driving, our only safety is to keep a sharp look-out at 
each corner for the signalman, whom, now he is no 
longer bound to carry a red flag or badge of any kind, 
we have difficulty enough as it is in distinguishing ; but 
if this man is allowed to drive or lead a horse and cart 
himself, how in the world is one to guess, when driving 
or riding, that a puffing steam engine is just round the 
corner? Again, constantly I have to call in the aid of 
the signalman to lead my horses by the traction engine ; 
how can he do this if he has his own horse to look after ! 
If the above judgment (referring to Lord Justice Bram- 
well’s decision) is to become law, the risk will be so 
great that people of all classes will have to give up 
driving altogether.” These objections might be categori- 
cally answered thus, premising that road locomotives are 
now absolutely essential: (1) Narrow and tortuous 
lanes must be widened and improved, for they mostly 
occur where land is cheap. (2) Who that drives expects 
to go safely without keeping a sharp look-out at corners? 
(3) If a “ puffing steam engine is just round the corner” 
there will be no necessity for any one to “guess” about 
it if he can either see or hear, and if he cannot do both 
he should not ride or drive. (4) Horses accustomed 
to work near or in company with traction engines 
soon become indifferent to their noise or appear- 
ance, and inasmuch as a traction engine is stopped 
when horses have to be led by, the attendant, if 
he happened to have a pony to lead, would not 
fear to leave it, and if he did he could always cause 
his pony to be tied to the back of the engine, while 
he walked on in front. (5) Possibly some classes will 
have to give up riding and driving, but the class which 
is unable to discern the inevitable in this matter is 
growing very small, and whether it had to give up riding 
and driving or not, would probably be a matter of exceed- 
ingly small importance compared with the value to the 
nation of traction engines. 

There are plenty of country roads to which consider- 
able stretches of railway run parallel or nearly so, or 
over or under which trains frequently pass, yet the rail- 
way companies do not provide men to help magistrates’ 
horses past these places, or to tell them whine a “ puffing 
steam engine” is coming. The horses and carriages, 
however, get past. 


THE EDISON ELECTRIC LIGHT. 


WE have no longer reason to doubt that the Edison 
electric light is a failure. Months have elapsed since the 
firstannouncements concerning it made in this country and 
the United States, played havoc with the shares of the gas 
companies. The telephone, the microphone, and the 
phonograph proved that there were some things in the 
philosophy of the electrical world that had not been 
dreamed of ; and when the American press asserted, in no 
small voice, that the electric light had at last been 
invented, and shown to a favoured few at Menlo Park, 
even trained electricians doubted, and suspended their 
verdict. By degrees, however, it came to be known that 
Mr, Edison's new lamp was constructed on an old and 
well-tried system which had always failed ; and it followed 
that he had made no new discovery in electrical science, 





The moment this was fully understood electricians spoke 
out freely, and stated that the hopes which the sanguine 
inventor had formed would not be realised, and that it 
was impossible to light a great city from one or two 
centres of power. Yet they were disposed to admit, 
knowing as they did the consummate ingenuity of. the 
man, that he might have produced a very good lamp, 
giving its light by virtue of the incandescence of a strip 
of platinum or iridium foil. But even this, it seems, he 
has not done. The making of such a lamp would leave 
the world as far almost as ever from being exclusively 
lighted by electricity. Its invention alone would be 
a thing immeasurably smaller than the great work Mr. 
Edison professed to have accomplished. But months, as 
we have said, have elapsed, and no public demonstration 
of the new system has taken place either at Menlo Park 
or anywhere else ; and a communication from New York, 
published in the 7'imes of Saturday, the 22nd, states 
that “It is now known that Mr. Edison has failed in his 
experiment. The most that he has ever yet accomplished 
has been to maintain 400 coiled iron wires in a state of 
artial incandescence with a 16-horse power steam engine.” 
n our impression for February 14th we illustrated and 
described the Edison lamp, and we explained at the 
time that although a pretty device, and possibly competent 
to give good results in skilled hands, it required extremely 
delicate adjustment, and was unlikely to prove of any 
value as a domestic light for that reason. It appears 
that even this qualified approval was more than the lamp 
deserved. In other words, according to the 7'imes corre- 
spondent, whose words we have already quoted, “ In 
practice the Edison regulator has failed to perform the 
service required of it. When the current becomes strong 
the platinum burner melts in the twinkling of an eye, 
and the mischief is done before the regulator can act. 
The inventor believed that he could overcome this diffi- 
culty, but he has not succeeded. His lamps have con- 
tinually melted, and he has been unable to keep them 
from doing so, and the result is that there is great dis- 
couragement at Menlo Park.” Things are not rendered 
more cheerful by the circumstance that out of sixteen 
mee for patents made by Mr. Edison, no fewer 
than fourteen have been refused on the ground of want of 
novelty. 

It is easy to see that the obstacles which stand in the 
way of producing a g and permanent lamp on the 
Edison system are of a kind not easily removed. It will 
be remembered that the principle on which the safety 
action of the lamp is based, is that when the luminous 
wire or foil is heated too much, it expands and suffers 
contact to be made, by which the current is shunted out 
of the foil fora moment. It then cools down, contracts, 
breaks contact, and again becomes luminous. Now the 
length of the “ wick,” as we may call it for simplicity, in 
the Edison lamp does not exceed a couple of inches. 
The coefficient of expansion of platinum, or of alloys of 
platinum and iridium, is very small. Thus a bar of 
platinum 100ft. long would expand but ‘00204in. when 
raised in temperature 1 deg. Fah. It so happens 
that unless the wick is heated to very nearly the melting 
point, it Some out but little light compared to the power 
expended in producing it. The actual fusing point of 
= has never been determined with any accuracy, 

ut there is reason to believe that it is somewhere at or 
about 3200 deg. Fah.—possibly a little less. If, then, it 
must be heated to 2700 deg. to become truly incandescent, 
it seems that Mr. Edison has a range of only about 500 deg. 
Fah., within which the temperature of his wicks may vary. 
But an increase in temperature of 500 deg. would augment 
the length of a bar 100ft. long only by “00204 x 500= 1°02in. 
A similar exaltation of temperature in a rod 3in. long 
would increase its length by, in round numbers, the <4; 
rt of aninch. The levers used by Mr. Edison in his 
amps would only augment the fractional movement 
about fourfold, and the play of the contact piece is but 
siz of an inch. The intrusion of an atom of dust 
would suffice to shunt the current. The least want of 
adjustment in the touching screws, the slightest yielding 
in any part of the apparatus, the very expansion of the 
lamp itself as it became heated, may suffice to draw the 
contact screws so far apart that no dilation which could 
possibly take place in the platinum before it fused would 
suffice to bring them together. If, on the other hand, 
the contact screws were originally too close to each other 
then the moment the platinum became white, or even red 
hot, its expansion would let the screws together, and the 
current would be shunted. It follows, therefore, that the 


lamp needs skilful adjustment, not once for all, but almost |. 


continuously. It cannot be trusted to work for a minute at 
a time by itself. In the lamp which enjoys most favour 
with Mr. Edison, it is true that the expansion bar is not 
of platinum but of some other metal, placed within the 
platinum coil, and deriving its heat from it. But this 
makes very little difference. The portion of the bar 
most directly exposed to the radiant heat from the 
coil is hardly more than one inch long, and the higher 
coefficient of expansion of, let us suppose, a copper wire, 
would hardly compensate for the disadvantage at which 
it is placed, as well from its position as from its small 
length. 

We shall not go so far as to assert that it is impossible 
to make an incandescent lamp which will adjust itself 
automatically ; but we do assert that Mr. Edison has not 
yet discovered the principle on which the adjustment is 
to be made. There can be no doubt but that the light 

iven out by the Edison, or, indeed, by any incandescent 
amp, is extremely beautiful ; and if only the means can 
be devised of preventing the destruction of the wick by 
the current, then might it be worth while to use electricity 
for lighting, even though it should cost much more than 
ps Sawyer seems to be nearer to success than Edison 

as ever been. An illustration of the Sawyer lamp will 
be found in our impression for January 3rd. He uses, 
it will be remembered, a minute stick of carbon enclosed 
in a glass tube, charged with nitrogen. Hitherto, how- 
ever, great difficulties have been encountered at every 
turn, The heat of the carbon cracks the glass, admits 








the air, and the carbon disappears in a few minutes, 
Even when this objection has been got over, Mr. Sawyer 
cannot be said to be quite successful. He has as yet 
been quite unable to get rid of the oxyger occluded in 
the carbon, and the carbon wastes slowly. If it were 
possible to replace a carbon every week or two this objec- 
tion might not be fatal; but bearing in mind that the 
glass tube has to be carefully exhausted and then charged 
with pure nitrogen, it will seen that the lamp 
becomes rather an expensive philosophical instrument, 
and it is essential that it noni yanale in working order 
for a few months at least. Whether Mr. Sawyer will or 
will not succeed we shall not pretend to say, but up to 
the present he has of the two been more successful than 
Edison. 

It will be remembered that in criticising the first 
announcement of Edison’s invention we suggested that 
it was not impossible that he used induction coils, and 
got his lights with these coils, deriving the original ex- 
citing cduse from a main wire or cable. It seems that, 
although we knew nothing of the fact at the time, a Mr. 
Fuller has been working in this direction in the United 
States for some years, and that he had almost perfected 
his arrangements when, like poor Starr, he died from the 
effects of overwork. It is said that he had produced a 
a and trustworthy incandescent lamp before his death. 

‘his we do not believe. A company was formed not 
long since to work his patents, and it has, we under- 
stand, been fairly successful in lighting large factories, 
but not with incandescent lamps. Nor will it attempt 
at present to bring out the lamp said to be perfect, which, 
seeing the demand that exists for such a lamp, is an evi- 
dence of very unusual caution on the part of Americans. 

PRET EE S. 





RAILWAY COMPANIES AS MANUFACTURERS. 

Tue decision of the Court of Appeal this week in the 
matter of the information laid against the Great Eastern 
Railway Company at the relation of the Locomotive Manu- 
facturers’ Association, and the Railway Carriage and Waggon 
Builders’ Association, is of considerable importance, It will 
be within the recollection of our readers that in the latter 

rt of 1875 an information was laid against the London and 

‘orth-Western Company by the same association, with the 
view to restrain that company from manufacturing rolling 
stock for sale and hire to other lines, and that upon that 
occasion the relators were successful. The present informa- 
tion was laid against the Great Eastern Railway Company, 
to restrain it from letting rolling stock for hire to the Tilbu 
and Southend Company, and from manufacturing rolling stoc 
beyond the requirements of the company itself. The Master 
of the Rolls granted an injunction. The matter then came 
before the Courtof Appeal. Judgment was reserved, and on 
Tuesday was attest. The opinion of the majority of 
the Court was that the working arrangement between the Great 
Eastern Company and the Tilbury Company was beneficial 
and within the powers of the defendant company, and that 
being so, there was nothing improper in oanpying rolling 
stock for use on that particular section. The Lord Justice 
Baggallay differed from this view. He was of opinion that 
the Great Eastern Company was not authorised by its con- 
stitution to enter into the arrangement or to do the acts com- 
plained of. In the end, therefore, the appeal was allowed, 
and the injunction dissolved. So far this decisionis distins 
guishable from the former. There the offending company wa- 
disposing of rolling stock to strangers ; here the company was 
manufacturing rolling stock for use by itself on a line without 
its system, but of whieh it had control. There is, however, 
an important statement of principle in this case, which does 
affect all similar cases. The opinion of the Court, as it appears 
from the judgment of the Lord Justice James—the judgment 
of the majority—was that matters such as these were not pro- 
perly the subject of information. The Attorney-General only 
prosecuted when there was a public injury, which in any view 
the Court held was not present in this case. The persons 
injured, upposition traders, were a section only of the _ 
and they should have pursued anotherremedy. The Lord Justice 
Baggallay differed here also, for he considered the public as a 
whele was interested in seeing that specially constituted cor- 
norations did not exceed their powers. As matters stand, there- 
aie, a railway company cannot lawfully manufacture rolling 
stock for sale or hire to other companies, but they may manufac- 
ture for use on lines with the owners of which they have 
working arrangements ; and finally manufacturers aggrieved 
must seek relief by action, or some other mode t 
putting the Attorney-General in movement. The view of the 
majority of the Court as to the eer pver of corporations 
such as railway companies, is expressed in very wide terms, 
and it is not to be expected that the matter will be allowed 
to rest until the opinion of the House of Lords has been 
taken. 


FRANCE AND THE ENGLISH STEEL AND IRON MANU- 
FACTURES. 

Mr. Freperick Britrarn, whose services to commerce 
have been repeatedly acknowledged in these and other 
columns, communicates to the steel and iron trade a piece 
of pleasing intelligence. A copy of the French Journal 
Officiel of March 15th has been sent to him. It contains 
the report of a discussion before the French Senate respecting 
the recent augmentation of duties upon British produce, con- 
sequent upon the expiration of the Austro-French Treaty 
of Commerce. The result of the discussion, so far as it will 
affect steel and iron manufactures, is as follows :—It was 
decided by 239 votes to 1 ‘‘ That the customs tariff of duties 
upon articles enumerated in the schedule annexed shall be re- 
established as far as those countries are concerned which are 
united to France by conventional tariffs, so long as these con- 
ventional tariffs remain in force.” The schedule contains 
steel of all kinds, wire, tools, saws, files, springs, household 
articles, &c. &e. Article 3 provides ‘‘That the Minister of 
Finance is authorised to repay importers of the articles men- 
tioned the difference between the duties existing before and 
after January Ist, 1879, provided that proof be given that such 
goods were ordered before January Ist, 1879.” The effect 
of this almost unanimous decision will be that the old duties 
will be reimposed, and that those merchants who have paid 
the increased duties upon articles entered before January 
Ist, 1879, may have the difference refunded by proving that 
to be the case to the Minister of Finance. 








Ir has been decided to hold the annual meeting of the Iron 
and Steel Institute this year in London on the 7th, 8th, and 9th 
of May. 
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LITERATURE. 


Annual Report of the Secretary of the Navy on the Operations 
of the Department for the year 1877, with accompanying 
Papers. Washington : Government Printing Office. 

Wautst a large portion of this interesting and able 

report, published somewhat late even for a Government 

paper, mainly addresses itself to the statesman and 
responsible politician, a good deal may be gathered from 
it here and there both suggestive and important to the 
naval constructor, the marine engineer, the naval artil- 
lerist, and, indeed, to all concerned in maritime contrivance 
and construction, whether in our national dockyards or 
in those of private firms. The report commences witha 

eneral survey or statement of the existing force of the 

Tnited States Navy, personal and material, which, 

besides such portion as occupies the home stations of 

the United States, is divided into six naval squadrons 
occupying stations in the various seas and oceans of our 
globe, and selected primarily with a view to the pro- 
tection and assistance of American commerce. After an 
encouraging survey of the constantly advancing condition 
and prosperity of the United States, based mainly on the 
sure foundation of its widespread agriculture and the 
immensity of the constantly increasing surplus which 
that yields to commerce, and noticing, in the direction of 
manufactures, with a not unnatural though perhaps 
somewhat overstated exultation, such facts as that 

American iron has of late years been actually shipped to 

England, and that whilst English coal-pits are continually 

getting deeper, and the produce of our coal-fields 

dearer and harder to be got at, whilst those of 
the United States are limitless and as yet almost 
untouched, and the position of the coal beds such 
that the cost of working will not be increased either 
with increased depth or the necessity of freeing the seams 
from water by pumping, the report goes on with freedom 
and candour to admit and describe with some detail the 
circumstances which within a few years have transferred 
her share of the marine carrying trade to the ships of 
other countries, mainly of our own, and almost bereft the 

United States altogether of a mercantile marine. The 

report proceeds to point out that, whilst in its existing 

condition the American Navy may probably during the 

continuance of peace with all the world, be sufficient as a 

maritime police for the (ape gee of its commerce, it 

would be utterly incapable of fulfilling those functions 
were America involved ina foreign wur. It then shows 
that the steadfast policy not to meddle with affairs out- 
side its own continent, and the peculiarities of position of 
that continent standing midway, with an ocean on either 
side separating it from Europe and from Asia, render 
the chances of collision with any foreign Power impro- 
bable, though there is still sufficient probability of com- 
plications upon its own continent with Mexico, Central 
America, and Brazil, to render it expedient that the 
efficiency of the United States Navy should be in- 
creased. After reviewing briefly the views and pro- 
gress since the invention of the ironclad of the chief 
naval Powers of Europe, it goes on to say that the direc- 
tion in which the efforts of the Naval Department in the 
United States, limited as these necessarily will be by 
the funds which Congress can be induced to vote, 
should not be expended in imitating the costly building 
of huge ironclads, the warlike value of which it 
depreciates, but in devising and constructing a class 
of swift and powerfully armed ships; or, in the 
words of the report :—‘ Whenever the condition of 
the Treasury will justify appropriations for the pur- 
pose, it is supposed that, instead of the large and expen- 
sive ships which the European Powers are now building, 
our necessities may be, in a great measure if not entirely, 
met by well-constructed vessels, well-designed and swift 
marine rams, and improved torpedo boats, endowed with 
such qualities and built in such numbers, at compara- 
tively small cost, as our existing necessities may demand. 
Experiments in these are suggesting their great value as 
the means of aggressive warfare, and there is fair promise 
that they will, in the course of time, supersede the ex- 
pensive naval architecture which so enormously swells 
the cost of some of the largest ships. Heavy armour- 
plated, gun-bearing vessels, are not capable of sea 
service. They are suited for but little else than harbour 
defence, and may be likened to movable fortifications.” 

These sound su ions, which have been anticipated 

and often urged in our own columns, are, though as_yet 

but little noticed, slowly making their way in the minds 
of British naval architects ; and even Mr. Reed, who in 

ast years has been the ret apostle of floating iron 
eviathans, Popoffkas, and Peters the Great, is probably 
secretly undergoing a transformation. 

A naval academy has long existed in the United States, 
for the training of officers in all that relates to nautical 
astronomy, navigation, steam propulsion, and naval 
gunnery. It is proposed in the report (p. 18) to establish 
and connect with this a course of education for the instruc- 
tion of naval architects, in which all that relates to form, 
buoyancy, stability, and all that makes these applicable 
in ships, together with the practical or mechanical methods 
of putting together the materials employed in their 
construction, shall be taught theoretically in the first 
instance to promising Geteah selected from the Naval 
Academy, and to these same young men afterwards, prac- 
tically, in one or other of the Navy-yards, under the 
tutelage of experienced shipbuilders. There can be no 
question as to the vast national importance of such an 
institution. Had any such existed in England at the 
time when our own navy passed the first stages of its 
transition from construction in wood to that in iron, 
millions would have been saved that have been expended 
in the successive plunges of our haphazard constructional 
experiments since the time that the Warrior was first 
floated ; and all the experience of our old naval architects 
was shelved to make way for one daring and untested 
innovation. 

The report then takes a general survey of the nine 


by a chapter on “ Torpedo Warfare,” well deserving 
of attention. Its more salient conclusions are that as 
applied to defence, whether of ships or littoral stations, 
and conjointly with the giving notice of the sepeeeeh 
of an enemy by means of electrical light signals, ona 
to be efficient even in fogs, the torpedo system is tolerably 
advanced towards perfection; but that as applied to 
offence or attack much remains to be ascertained, and 
that no one of the five inventions or methods which are 
referred to can as yet be considered reliable. On the 
whole, it is added—* The whole subject is yet in such an 
inchoate state that extensive experiments will be neces- 
sary to determine the best methods, and familiarise 
officers and men with their use. These experiments are 
remy serge inexpensive, and since it is only by prac- 
tice that skill and confidence in the use of the powerful 
explosives can be obtained, I recommend the appropria- 
tions asked for the Bureau having charge of this impor- 
tant and interesting subject.” We fear that our own 
torpedo practice, notwithstanding our boasted possession 
of the Whitehead torpedo, and the triumphant pans 
with respect to it, which from time to time have appeared 
in the daily papers, is not more advanced than that of 
our American neighbours, who, we should not forget, 
were in the persons of Fulton and Bushnell, the 
originators of these formidable methods of naval war- 
fare, which may perhaps, to some more thoughtful and 
speculative min p Pi unpleasant misgivings as to 

eir hereafter endangering our naval supremacy. Much 
information, interesting to all, and suggestive in many 
respects to our own executive, and to those members of 
the House of Commons who are something more than 
mere voting machines going into a particular lobby at 
command of a “whipper-in,” are to be found in this 
volume. We would, moreover, direct our readers’ 
special attention to the Reports on the Ordnance 

epartment of the Navy as to what has been done, and 
is doing, in the conversion of “ Columbiads,” Parrott, 
and other smooth bores into rifled cannon by the 
introduction of an internal tube or lining of wrought 
iron or steel, after the manner of what has been called 
the Palliser system in this country; to the measures 
taken for obtaining a supply of rifled naval cannon, and 
to the descriptions given and illustrated of the improved 
system of mounting in course of experiment, and known 
as the Lowell cannon. Our astronomical and mathe- 
matical readers will find a good deal of interest in the 
Reports from the Hydrographer’s Office, and those 
respecting the Naval Observatory at Washington. It 
has been proposed to abandon this observatory and 
remove the instruments, many of which are of great 
power and accuracy, to a new station and new buildings, 
and to form there a National Astronomical and Meteoro- 
logical Observatory under one director, very much after 
the model of our own Greenwich Observatory. After 
some discussion, however, the proposal has been decided 
against on grounds which are given in this Report. 
Much else is to be found in its pages worthy of attention 
which space obliges us to pass without notice. 
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MILL ENGINES IN BELGIUM. 


WIrHIN the last few years remarkable progress has been 
made on the Continent in the construction and adoption of 
very powerful mill or factory engines, and we have thought 
that some information concerning these engines may not be 
without interest for our readers. We are indebted to M. C. 
Nolet, of Ghent, for the drawings which we publish, while 
most of our data have been compiled by M. M. H. de Wilde, 
an engineer of Ghent, which already has gone far to take the 
lead in the use of large mill engines. 

It appears that nearly all the mechanical engineers in 
Ghent have adopted, in some form or another, the Corliss 
system, Which has been well defined by M. de Wilde ‘‘ As 
consisting of an assemblage of parts, acting as one upon the 
cylinder valves under the impulse of an excentric or a cam, 
while the governor of the engine at the desired moment 
causes the separation of the assemblage into two distinct 
portions, of which one continues to obey the action of the 
excentric or the cam, while the other, which is in immediate 
contact with the valves, escapes from its influence and closes 
the steam port.” In Belgium, the principal types of this 
class of engine are made by M. P. Vanden Kerchove, who 
adheres closely to the original Corliss type. The Société 
Anonyme, ‘‘La Flandre,” manufacturing Spencer and Inglis’s 
engines; M. M. Carels Fréres make engines on the Sulzer 
system, while engines of the Bede and Farcot type are manu- 
factured by the Société du Phoenix. Last, but not least, 
comes M. Nolet, who manufactures engines of a class devised 
by himself, and one of which we illustrate. M. Gilain, of 
Tirlemont, has erected at the works of M. C. de Hemptinne, 
in Ghent, two engines on his system, one of horse 
power and the other of 250-horse power. Of the details of this 
system we are unable to sa: snrything: save that it is a modifi- 
cation of that of Corliss. e most so Regn horizontal engine 
that has yet been putup is a single-cylinder engine of 1500-horse 





Navy-yards of the United States, which is followed 


in diameter, the stroke of the piston being 6ft. lin. nearly. The 
power is taken off by nine belts carried on fly-wheels 26ft. 3in- 
in diameter, making forty revolutions per minute. The piston 
rod is of Bessemer steel, 9°45in. in diameter. The valve gear 
is identical with that which we illustrate at page 222. 

The Corliss system has also been applied to beam engines on 
a very large . For example, the Flax Spinning Company, 
‘* La Lys,” at Ghent, has not long since put up two engines of 
this kind, indicating collectively 2000-horse power. 

M. Nolet’s work may be taken as supplying most favourable 

examples of the advanced practice of Belgian engineers. 
That of other makers we have very fully illustrated during the 
p of the Paris Exhibition, and consequently we shall 
confine our attention now exclusively to the Nolet engine. 
We have said enough to show that spinning — on a 
very great scale are carried on in and around Ghent, and that 
a special class of engineers has arisen to supply the requisite 
engines and machinery, all of which would at one time have 
been procured perforce in England, seemg that mechanism of 
the requisite magnitude and excellence could not have been 
purchased elsewhere. 
The objects which M. Nolet has kept in view have been to 
make as simple and as strong an engine as possible, to reduce 
the waste of steam caused by clearance in ports or passages, 
and to otherwise economise fuel as much as might be. The 
design of his engines shows that he has devoted much thought 
to this subject. We illustrate to a large scale his valve gear, 
because it appears to us to be one of the best and simplest 
a gears yet designed, and a very short description will, we 
believe, suffice to render its action easily understood. 

The general arrangement of M. Nolet’s engine is shown on 
page 226. In certain cases, however, the air-pump is vertical, 
placed beneath the level of the floor, and driven by a bell- 
crank lever, and a small connecting rod worked off the main 
crank pin. The shape of the framing of the engine will be 
familiar to most of our readers, and requires no comment on 
its advantages. 

The valve gear we illustrate by Figs. 1, 2, and 3 is that 
of an engine with a cylinder 32in. in diameter. There are 
separate exhaust and admission valves at each end of the 
cylinder. The valve boxes are placed in communication by 
the pipe W*, to which the steam pipe is jointed. The 
exhaust valve consists of a gridiron plate, sliding on the 
upper surface of a plate secured, as shown, to the cylinder. 
valve is driven by a rod passing through two vertical 
slots . two blocks projecting downwards through the seat, 
in a way best seen, perhaps, in the plan of this valve, Fig. 2. 
The whole of the valve gear is actuated by lay shafts driven 
by two equal bevel wheels from the crank shaft. ‘This shaft 
drives a second short shaft C. On the first shaft are keyed 
two cams, one of which O* is shown. This cam revolves 
within a ring on the top of a lever turning on the pin O**. To 
this lever is pivotted the rod L. The action of this piece of 
mechanism is so clear, that no further description is necessary. 
The exhaust steam passes off to a feed heater in the engine 
bed and thence to the condenser. 

One of the steam valves is shown at S'". It is a double-beat 
valve of large diameter and small lift. On the secondary 
lay shaft before mentioned are keyed two cams, one for each 
steam valve; one of these is shown at C'. On it rests the 
shoe D. This shoe carries a rod, which passes up through 
the tube H, which rod moves up and down in paibghte guides. 
On the tube is fixed the arm H', which is secured to the valve 
spindle. So long as the tube H and the rod D are united 
together, so long will the valve derive its motion from the 
cam C'. To effect this union the detent V is employed. The 
end of this detent is drawn into a notch excavated in the side 
of H by acoiled spring, which works within a kind of stirrup, 
the foot-pieee of which rests on the head of V. The lever 
moves bodily up and down with H in a way easily under- 
stood. It is obvious that if the long end of the lever were forced 
down, the short end would pull the detent out of the notch in 
H; but K will be forced down if, while its fulcrum is rising 
with H, something comes in contact with it. This something 
is the touching piece—or ‘‘taquette,” to use the expressive 
French name—i' on the end of an arm, which is actuated 
directly by the governor by means of the levers M and 
O''', According to the position assumed by this arm, so 
will the cut-off take place later or earlier. 

The action of the gear is as follows:—The detent V, Fig. 3, 

being lodged in the notch, as the cam rotates it will lift D, and 
with it H and K, until K comes against T; then, as H con- 
tinues to rise, V is withdrawn from the rod, and the valve 
drops, and steam is cut off. The shock is taken up the air 
dash pot d; the second dash — steadies the goveruor. The 
mode of setting out the valve gear for any given cut-off 
will be readily understood. At the moment contact is 
made between T and K the valve will not close, because 
a little delay must take place while V is being pulled out 
of the notch. Therefore, for a cut-off at one-fifth, the con- 
tact being T and K must occur a little too soon. Bearing this 
in mind it is very easy to draw the curves marked with frac- 
tions one-fortieth, four-tenths, &c. &c., and thus to proportion 
the governor gear. 
__ The upper end of the lever Kis shaped as shown, inorder that 
if a belt broke or other accident occurred which set the engine 
racing, on the governor flying open, T would at once force down 
K, and so totally cut-off all steam from the cylinder. On the 
other hand, if the governor gear failed, then would T fall down 
till it caught the raised end of K, and would in the same way 
me § down, and prevent the admission of steam to the 
cylinder, 

Before concluding we may state that M. Nolet uses sliding 
valves for the exhaust because he finds that they will not 
score, but he finds that valves admitting high-pressure steam 
will score, and therefore he uses double-beat valves instead, 
which remain tight for two years and often much more, and 
— can be made tight at any time in a couple of hours by 

nding. 

It is not to be disputed that M. Nolet has been extremely 
successful in his practice. We have already illustrated in 
our impression for March, 1873, the arrangement he has 
adop for small engines—that is to say, up to 150-horse 
power indicated—and since that period he has certainly not 
gone back in workmanship or his odie. 

_ Not the least ari feature about the modern prac- 
tice in spinning mills in Belgium is the preference given to 
transmission by belts ins of cogged wheels. As example, 
we may cite an engine of 150-horse power, erected in 1868 by 
M. Nolet for M. Vercruyssen, which gives off all its power 
eye asingle belt. At the spinning mills of MM. Smet 
et d’ is, in Ghent, a force of 500-horse power is given off 


through three belts running on three pulley fly-wheels, while 
the great 1500-horse power engine which we have before 
noticed at the spinning mills of M. J. de Hemptinne has no’ 
fewer than nine pulley fly-wheels, each 26ft. 3in. in diameter, 





wer, constructed by M. Nolet for the spinning mills of M 
Sales de Hemptinne. The cylinder of this engine is 53:lin, 


which transmit the power directly to the spinning rooms. 
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SZEGEDIN—MAP OF THE INUNDATED DISTRICT. 
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THE map above shows the inundated district around 
Szegedin, with the various embankments proposed or con- 
structed, and the course of the Maros, which, flowing into the 
Theiss, does much to back up its waters. Szegedin is situated 
not far to the south of a line dividing Hungary into two equal 
portions, north and south, and nearly on a line dividing it 


SCALE 7’== 1600 reeT 


about 100,000 acres, of which at least three-fifths are sub- 
merged. The loss of the crops within the inundated district 


| 18 set down at ten millions of florins—£1,000,000—and of 


taxes in connection with the same at a million of florins— 


| £100,000. The lowest estimate of the mischief done to the 
| town itself sets it down at fives millions of florins, or half-a- 


into two equal portions east and west. A large tract of | million sterling. 


country round it is very fiat. The town lies several feet 
below the ordinary level of the river, and has always been 
dependent on embankments surrounding it for safety. The 
Theiss is a very important stream; it rises in the C: thian 
Mountains, which, on the north, divide Hungary rte 

and after pursuing a tortuous course, some 600 miles long, 
falls into the Danube, at Schlankament, about seventy 
miles to the south of Szegedin. The Theiss falls rapidly 
from its source to the town of Zolnock, some th 
miles to the north of Szegedin—our readers will remember 
that a Hungarian locomotive exhibited at Paris was called 
the Zolnock. Between these two towns the Theiss is 
joined by five tributaries, namely, the White, the Black, 
and the Swift Koris rivers—which all rise in the high lands 
of Siebenburgen—and the rivers Zagyoa and Berettyo. 
Zolnock downwards the fall in the bed of the river is ex- 
tremely slight, and a glance at our map will show what an 
unfortunate position Szegedin occupies. The Theiss has had 
to deal with all the water resulting from the melting of the 
snow in the Carpathians, and on the highlands of Sieben- 
burgen. The river rose 28ft. 4in. above its normal level. 
The ——— the general arrangement of the embank- 
ment. t marked 1 and 2 hasa length of 6880 yards. 
The length of the Baktoi and Macskasi dam was 13,320 yards, 
that of the embankment G HK was 19,512; that of Sévényhazi 
5430 yards ; that of Janos 4400 yards. From this it will be 
seen that the labour of keeping all these embankments in 
repair against the flood was enormous. That portion of the 
map shaded with a dark tint shows the area flooded in the 
last great inundation of 1830, while the lighter tint shows 
the additional area now covered. 

The town was protected also by the Alfold and Fiume and 
the Austrian States Railways, the first marked A and the 
second The embankment gave way at E on the 5th 
of March. On the night between the 12th and 13th inst., a 
heavy gale sprang up from the north, forcing the water 
down before it, and causing waves which gradually washed 
away the embankments, in spite of tremendous exertions 
made to prevent them. A breach occurred on the 12th about 
midnight at F in the Alfold Railway embankment, and the 
town was at once overwhelmed. 

In order to allow the water to escape freely, a breach was 


previously purposely made at E, which, however, did not | 


greatly relieve the pressure, which finally caused the destruc- 
tion of the embankment and that of the town of Szegedin. 

Most of the houses being built of unburnt bricks, or, in 
other words, sun-dried clay, soon gave way, and out of a total 
of 9700 houses, only about 261 are now standing. 

Szegedin is an historical town. It was a strong and flourish- 
ing place at the time of King Matthias Corvinus at the end of 
the fourteenth century. It would be interesting to know 
what the level of the Theiss was at that time. So far as can 
be ascertained there is reason to believe that it was much 
lower than it is now, as the river has undoubtedly been filling up 
its bed for very many years. It is estimated that the amount 
of land under water in the immediate neighbourhood of the city 
is about 800,000 Hungarian acres, or nearly 960 English square 
miles, The chief proprietor is Prince Pallavicini, who owns 
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AN ELECTRIC LAMP FOR SURGICAL AND 
DENTAL OPERATIONS AND EXAMINATIONS. 


alicia, | A LECTURE on this application of electricity was given on the 
it | 13th inst. 


by Mr. Balmanno Squire, M.B., at the United Service 
Institution, in which he described and exhibited a portable elec- 
tric lamp devised by him for the use of surgeons and dentists. 
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The lamp as shown above consists of a spherical case of metal, 
4in. in diameter, furnished with openings to admit a current of 
air, and fitted on opposite sides with a short and a lon 
Age or 

t, whilst 


tube. 
escent 


The former tube contains a lens or plate of op 
e latter 


glass for the purpose of moderating the lig 




















holds a cylinder to which is attached a Jablochkoff candle, which 
may moved backwards and forwards within the tube 

means of arack and pinion. The position of the light within 
the metal case may be observed through a plate of dark blue 
glass inserted in one side of the casing. ition to the hand 
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=| production of the light might be readily provid 





lamp or lantern, the lecturer exhibited another, shown in our 
second engraving, capable of being readily fixed and adjusted. 
The lecturer stated that the lamp would burn uninterruptedly 
for at least one hour and a-half, and that at the expiration 
of that period a fresh candle could be inserted within a couple 
of minutes. He then described at some length the difficulties 
experienced by surgeons, dentists, and more especially by 
aurists and laryngotomists, owing to the want of a light of sufh- 
cient intensity and whiteness, capable of being directed in any 
required direction. The appearance of the larynx and of the 
tympanum is very different when these . Y¥ are examined by 
yellow—gas—light and by daylight, and this difference leads to 
an uncertainty of diagnosis which would be removed if the pure 
white light produced by electricity were substituted for that of 
gas. A one-light machine, together with a suitable gas engine, 
would cost about £100, and many surgeons and dentists in good 
practice might afford this sum in view of the great en yw to 

obtained by the use of the electric light. Several photo- 
graphers in Regent-street employ the electriclight. In hospitals, 
the question of expense would be of small moment as compared 
with the importance of the applications in question. A travel- 
ling apparatus for the production of the light to allow ot opera- 
tions being performed at the houses of patients, would seem to 
be practicable. On board our ironclads, the appliances for the 
where they do 
not already exist. 

The use of the lamp, in conjunction with reflectors, a laryn; 
scopic mirror, tongue depressor, &c., for the illumination of the 
uvula and upper portions of the trachea was well illustrated by 
the lecturer. 








An Exrraorprnary Borer Expiosion.—At the Coltness 
Ironworks, near Edinburgh, six boilers out of a range of ten 
recently exploded simultaneously. The circumstances are now 
being carefully investigated. 

SoutH Kxnsineton MuseumM.—Visitors during the week ending 
March 22nd, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 =. Museum, 11,489; mercantile marine, building 
materials, an other collections, 2072. On n , Thurs- 
day, and Friday, admission 6d., from 10a.m. to 5 2 useum, 
1782; mercantile marine, building materials, an other collec- 
tions, 58. Total, 15,401. Average of corresponding week in 
former years, 14,410. Total from the opening of the Museum, 
17,903,859. 


Tue Institution or Crvi, Encinerrs. — We are asked to 
state that the Council have arranged a second series of supple- 
mental meetings for the reading and discussion of papers by 
students, to e place on the following Friday evenings, at 
seven o’clock :—March 28th, ‘‘ An Account of some of the Kast 
London Waterworks Company’s Extensions,” by G. L. Parrot 
Stud. Inst. C.E.; Mr. Rawlinson, C.B., member of Council, wil 

reside. April 4th, “The Tidal Wave in the River Humber,” 

y A. C. Hurtzig, Stud. Inst. C.E.; Mr. Abernethy, vice-presi- 
a preside. April 18th, ‘‘ The Construction of Locomo- 
tive Boilers,” by R. H. Read, Stud. Inst. C.E.; Mr. Berkley, 
member of Council, will preside. April 25th, ‘‘‘I'he Comparative 
Merits of the Different Systems of Permanent Way,” by Rich 
M. Parkinson, Stud. Inst. C.E.; Mr. Brunlees, vice-president, 
will preside. "May 2nd, “ Gas Purification,” by T. N. Kirkham, 
jun., Stud. Inst. C.E.; on this evening, Mr. Pole, member of 


Council, will preside. The students have been urged to pre 
themselves for the discussions by consulting the ‘‘ Papers,” which 
are now open for i tion at the Institution; and they have 





been informed that a Miller coange pl not exceeding £40 in 
value, and tenable for three years, will awarded for the best 
paper of the session, if of sufficient importance; also that 
= poy communications which + f be deemed worthy of record 
will be —_— in the ‘‘ Minutes of Proceedings” of the Institu- 
tion. The meetings will be continued provided other original 
papers of adequate merit are received, 


— 
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HYDRAULIC 


COAL SHIPPING HOIST. 


MR. GRAHAM SMITH, C.E., WESTMINSTER-CHAMBERS, ENGINEER, 



































a 2 































































"| {1 mit 
‘i | yN ali 
z ' fy* : ‘ 
ji! | IIs | Hi : 
/ | l a troy Syke oF \ | 
VAN ae Pe : 
/ ‘ ' “ “ide Zz, : 
| i ce ‘“ at SZ 4 it | 
4 Pei ' 
tt: lb Zo7 ‘canl\') | 
| No <a | 
’ win s H ‘ 
i oi ! 
oP LL 5 Sob | , | i | 
" a 
: if | 
| I 
a] 
i | 
S: ' 
i at | 
i 
v ' 
é | 
-_ ! 
== ricl. 3 
= | 
= 2 te 
= ‘< 
== » a ‘ 
2 
s SS 
See 


A coat hoist divested of its minor appurtenances is simply 
a platform which is lifted vertically by an hydraulic ram or 
rams. More or less complicated applications of this simple 
arrangement constitute the various coal hoists as at present 
constructed. As a rule, these are incapable of disc arging 
an ordinary coal train as it arrives on the quay. ese 
usually consist of wagons of every class, some tipping one end, 
some the other, some being side-tipping, and some bein; 
hopper wagons, and, in fact, every gk “ams of wagon whic 
the ingenuity of railway officials and colliery or can 
suggest. Under present circumstances, these must be arran, 
in lots, one lot being as with a hoist, another by a 
crane, and another by hand, all of which arrangements involve 
labour, supervision, andacomplicated system of rails and sidings 
on the quays. The hoist which we illustrate has been designed 
by Mr. Graham Smith, of 6, Westminster-chambers, 8. W., 
to overcome the objections to other hoists, and this it promises 
to do very fully. It is capable of discharging without inter- 
mission or interruption an ordinary coal train as it arrives on 
the quay ; and to effect this — no previous arrangement 
of the wagons. The general features of the apparatus are 
shown by Fi 1, 2, and 3. The platform A is free 
to move vertically in the main ——_ or guides B, and 
its gravity is counterbalanced by the weights J. It 
carries on its uppermost surface a turntable E, and attached 
ad its — afer two ancy i on st the = to 

emplo: or ho wagons, the latter for end tipping. 
The Eaatahie fi sp ar standards or brackets fa 
which the slings I are hung. These ape the framework 
immediately under the wagon, and so little power is required 
in tipping, The slings I are hung on two centres, for the 
obvious reason of steadying the truck whilst in an inclined 
position, and for the purpose of dispensing with the lockin 
arrangements of a more or less complicated nature, whic 
would be n to steady the wagon were one centre 
alone employed. The precise means of applying the power 
for elevating the hoist, working the turntable, and tippin; 
the wagon do not form part of the patent, being w 











known and daily employed for analogous purposes, For 
instance, the lifting aa effected ty aioe ating ram as 
shown by Fig. 1, or by two or more direct-acting rams, or 
otherwise by short stroke rams geared in any suitable ratio. 
The tipping and — may performed by the same 
engine or ram, or se te hes or rams, as may 
deemed advisable. Seas teas pollienions it will be seen 
that the apparatus will discharge any description of wagon, 
either hopper or end tipping, and it is of no consequence 
at which end the wagon tips, or in what position it is run 
on to the table. It occupies only the quay space in 
which it stands, and requires but a man, a horse, and a boy to 
work it. As far as we can see the turntable and arrange- 
ment of shoots constitute the principal members of the design. 
These are by no means unimportant features, and the su 
porting of the shoot H on an universal axis is a move in the 
right direction, as it may be adjusted to the hold of the a 
instead of as at present the position of the ship being ad- 
justed to the shoot. Our only cause for surprise is that so 
simple an expedient should not have before been resorted to, 
as the ordinary shoot not being free to move laterally is very 
frequently damaged by the surging or movement of the ship 
into which the coal is Selene discharged. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Ar the meeting on the 25th of March, Mr. Bateman, presiden 


in the chair, the paper read was ‘‘ On the Electric t Appli 
to Lighthouse Illumination,” by Mr. J. N. Douglass, M. Inst. C.E. 


The author showed the progress of lighthouse luminaries from 
wood and coal fires to the introduction of tallow candles, fatty 
oils, mineral oils, coal gas, and ne ang i In 1839 experiments 
were made by Faraday, for the Trinity House, at the Orford Low 
Lighthouse, with the Bude light, and, in 1862, at the South Fore- 
land with the Drummond or limelight ; but the results were not 
so satisfactory as to lead to their adoption. In 1857 experiments 
were tried at Blackwall with the electric light, produced by the 
first magneto-electric machine vf Holmes; and on the 8th of 


ber, 1858, the electric light, obtained by Holmes’ second 





machine and a “ oat a was shown on the sea for the 
first time from the South liodient igh Lighthouse. 

On the Ist of February, 1862, the Trinity House exhibited the 
electric light permanently at Lighthouse, by Holmes’ 
magn c machines and lamps. The works for the pro- 
duction of the light were described, and the first cost and main- 
tenance given. The intensity of the electric 1 was about 
124 times that of the oil 1 . The cost 


per unit of light 

hour was 0°1165d. for the oil, and 0°1294d. for the electric Tight. 

Frequently falling off of the latter light occurred, and the oil 
light had occasionally to be substituted. Shortly af 

the French lighthouse authorities established the electric 

ht at Cape Héve, with the magneto-electric machines 

In 1867, Holmes further 

Two these machines 


of the Alliance Company of Paris. 
improved his machine and lamp. 
and lamps were exhibited by the Trinity House at the 
Paris Exhibition of 1867, with a dioptric a of the third 
rig The — Petia ne was ted by electricity 
in January, . The light was adapted to a dioptric apparatus 
of the third order. A lower light from the same eenkoney as the 
upper one was adopted here for the first time. The optical 
eee for both sy was designed by Mr. James T. Chance, 
.A., Assoc. Inst. C.E. A “Holmes” fog trumpet apparatus 
was also worked from the same engines as the electric light 
—- The total cost of the works was £18,000. The cost 
of the electric luminary per candle per hour was 0°056d., being 
rather less than half of the cost per unit at Dungeness. The 
maximum mye of the beam from this aj was about 
700,000 candles. The Trinity House next lished the electric 
light at the South Foreland High and Low Lighth 
January, 1872. The apparatus for the production of the t 
consi of two steam engines of 20 effective horse-power, 
four Holmes’ improved magneto-electric machines and aed 

and two dioptric apparatuses of the third order for fix 

white light. The cost of the additional works for these 
lights was £14,800. The intensity of the full power beam 
from the Hi Lighthouse was about twenty times that 
of the old first order dioptric oil light. The ive cost per 
unit of light was as 100 oil to 30°6 electric. In 1873, the Trinity 
House adopted, for the Lizard Lighthouses, Siemens’ dynamo- 
electric e and p, and a siren fog signal. were 
driven by three of Brown’s caloric engines, each of 10 effective 
horse-power. The cost of the additional works for these lights 
was £14,936, and the annual maintenance, including interest on 
first cost, amounted to £2365 6s. 4d. against £1016 7s. 11d. for the 
oil lights. The intensity of the full power beam of each light was 
about 330,000 candles, being about 2114 times the intensity of the 
oil light. The relative cost per unit of light was 100 oil to 14°04 
electric. The successive improvements in the electric machines, 
and in the means of driving them, had reduced the cost of the 
electric light at the Lizard to one-ninth of that at Dungeness, and 
the quantity of light produced at the Lizard per pound of coke 
consumed was in 20 times. The continued growth sea- 
ward of the shingle point at Dungeness led to the removal, in 
1876, of the original electric light apparatus, and substitu- 
in of a low flashing oil light and siren fog signal for both light- 

ouses. 

The author furnished information received from M. Allard, 
Director-General of the French Lighthouses, relative to the 
electric lighthouses at Cape La Héve and Cape Grisnez, where 
Alliance magneto-electric machines and Serrin lamps had been 
adopted. It was intended to exhibit the electric light in the 

resent year in ae on the Isle of Planier, opposite 

illes, and it been decided to substitute the electric 
light for the oil light in the Palmyre Lighthouse at the mouth of 
the Gironde. Some information was given relative to the 
electric lighthouses at Odessa and at Port Said, these making ten 
in which the electric light had already been established. 

The comparative cost and efficiency were shown of lighthouse 
yer ages ots ea ng nts at i ne viz., 
te) gas, and e city. on am’s system, 
was applied to the Howth Bailey 1» Meta Dublin Bay, by 
the Commissioners of Irish Lights, in J une, 1865, and it had since 
been extended to seven lighthouses on the coast of Ireland. In 
1872 the Trinity House adopted it at the Haisborough High 
Lighthouse. The additional cost of the works necessary for the 
introduction of gas at this station was £1996, and the annual 
maintenance of the gas establishment, including interest on first 
cost, &c., amounted to £832 4s, 3d. is light had a mean inten- 
sity of 1173 candles, and a maximum intensity for thick weather 
of about 2923 candles. In 1877 the necessary additions were made 
for lighting the Low Lighthouse—distant 766 yards—by from 
the same works, at a cost of £1296. The system of Mr. Wigham 
had been further developed by introducing the flames of =, 
png and four large burners over each other in the axis o 
the dioptric apparatus. In January of last year the Commis- 
sioners of Irish Lights adopted one of the latter lights in a new 
lighthouse at Galley Head, near Kinsale. maximum inten- 
sity of the four burners combined for thick weather was about 
5012 candles. The author next gave statements, showing 
the comparative focussing compactness of the lighthouse 
luminaries which had been referred to for utilising in optical 
ap oe viz., the lights produced by oil, coal gas, electricity. 
The focussing superiority of the electric luminary, compared with 
the best of these, was as 616 to 1. Statements were given of the 
comparative average cost and annual maintenance of a single 
ighthouse—shore station—in this country, with colza oil, mineral 
oil, coal gas, and electrici’ an Oe Renieigageny eee 
and without a first-class 20-horse power siren fog signal. For a 
maximum degree of light — to the single or combined 
intensity of the luminaries of the Li the cost of the more 
perfect electric cage f 8 ax unit of light provided was about 
+4 and 48 respectively of that of coal gas, and about 23 and & 


be | respectively of that of mineral oil, at their maximum intensities. 


With higher intensities of the electric luminary the cost per unit 
would be more in its favour, no further addition to the ral na 
staff being necessary. 

From experiments by Faraday for the Trinity House, in 1836, 
relative to the penetrative power of lights through such obstruc- 
tions as fog, mist, &c., and the more recent experiments by 
the French Lighthouse Authorities and by the Trinity House, 
with oil and electric lights, it might be assumed that, with the 
atmosphere so impaired for the transmission of light, that the oil 
luminary at its maximum intensity would be fairly visible at the 
fog signal range of two miles, the electric luminary at its 
double Lizard intensity of 16,500 candles, would be visible at 
about four miles. Further, that on more frequent occasions, 
when the oil pe | would be visible at about 84 miles, 
= electric light would be visible at the full range of seventeen 

es. 








THE InstrTuTION oy MEcHANICAL Encingers.—Our Glasgow 
correspondent states that es are already bei 
made for the meeting of the Institution of Mechani 
Engineers, which takes place in that city in the first week of 
August. 

LiverPoot Enaingrertne Socrery.—On Wednesday evening 
the 26th inst., this society held its usual fortni = | meeting at 
the Royal Institution, Colquitt-street, Mr. M. EK. Yea 
M.A., president in the chair. Mr. F. B. Salmon read a paper on 
“‘The Siemens Regenerative Gas Furnace.” He gave a de- 
—— of the gas a apparatus and process, and 
explained the heating furnace with its arrangement of regenera- 
tive chambers and valves, showing the mode of lighting and 
working. The author did not recommend the adoption of the 
system where only one heating furnace was required, . and 
— not where intermittent or partial working was 

e rule. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 
*,* It has come to our notice that some applicants to the Patent- 

Sales Department, for Patent Specifications, have caused 








much unnecessary trouble and both to th ives and to 
the Patent-ofice ofcials by giving the numberof the page of THR 


ENGINEER at which the Specification wane is referred to, 
tnstead of giving the Bed ogy oct number of the Specification. The 
mistake has been made by looking at THe ENGINEER Index and 
giving the numbers there pant which only refer to pages, in place 
of turning to those pages and finding the numbers of the Speciji- 


Grants and Dates of Provisional Protection for Six Months. 


41. Parxtinc of Parer Bas, L. Simon, Nottingham.—A communication 
from H. Holscher, se Germany.—8rd January, 1879. 

624. Borroms for Beps, = King, Liverpool.—A communication from 
Cc. D. Flynt, Brooklyn, ts 

25-7: Srey W. Cc. Joyee, Ruthin, Denbigh,'North Wales.—17th February, 


640. Beartyo Bars of Grates, C. Hill, East India-road, London. 

641. Lamp Suapes, J. Jeffs, Islington, London. 

~*~. Brusues, &c., G. Ashworth, R. Ashworth, and E, Ashworth, Man- 
ester. 

ne Spat ateatane, &c., Macutxes, J. F. Wiles, Finch-lane, Cornhill, 
ndon. 

646. HorsesHoss, J. B. Howell, Sheffield. 

= «age the Presence of Fire-pamp, F. H. W. Higgins, Cornhill, 
mndon 

650. Suips’ Sieepinc Bertus, W. R. Lake, Southampton-buildings, 

a —A communication from D. Huston, Boston, Massachusetts, 





652. eden Enorve Te_eoraruic Apparatus, J. Shaw, Low Walker-on- 


654. STREET Gututres, J. Hall, Leeds. 

656. Horsesuves, J. Moseley, Pont -—18th February, 1879. 

658. Boiinc Mick, H. Simon, St. Peter’s-square Manchester.—A com- 
munication from C. Bertling, Berlin. 

660. Brercies, W. Prestwich, Oldham. 

662. Puuters, G. W. von Nawrocki, — Berlin. 

A. Grunau, ii 

664. — for Horses, &c., E. 

Southwark. 


—A commu- 
Wylam, , eanray Tooley-street, 


666. Capsuces, C. Cheswright, Parkhurst-road, London. 

668. Lamps, &c., E. A. Rippingille, bP eel London. 

670. PILe-pRIVING Macaines, F. F. ay, Seem y.—-A 
communication from J. Czepull ‘and rs g ta burg, Ger- 


many. 
672. Botrrnc Meat and Four, E. P. Alexander, Southampton-build- 
ings, London.—A communication from A. Millot, Zurich, Switzer- 


674. PorTaste Hypraviic Cranes, C. R. Parkes, East Ferry-road Engi- 
Works, Millwall 

76. JACQUARD eng | A. M. Clark, Chancery-lane, London.—A 

communication from E. Vincenzi and Company, Paris.—19th February, 


1879. 

678. Towra Surrs, &c., F. W. Scott, Knutsford Vale Works, Longsight, 
near Manchester. 

680. nM ae Piates, 8. Shaw, T. Shaw, and L. Smethurst, Brookroyd Mills, 


682. Hansom Cans, J. — ay Euston-read, London. 
a 3 mpedieebe Licat by Evecrricity, M. A. Wier, Shepherd's Bush, 
ndon. 

686. Buck.es, &c., J. Rylands, Thelwall. 

688. PorTABLE Came Kerr ies, W. gi ag Dublin. 

690. Baskets, R. Leigh and J. Leigh, Bolto: 

692. Recutatixe the Surriy of ae . a jun., and J. 
Heys, King’s Nexten, and J. gton and C. . Mountain, Bir- 


ng! 

693. OrpNance, C. W. Siemens, Queen Anne’s-gate, Westminster.—20th 
February, 1879. 

696. Propuctne Desicns upon Meta Pxates, J. A. Desmurs, Southamp- 
ton-buildings, London. 

— pentastes, &c., of Cnemicat Compounns, H. J. Smith, Glasgow, 


708 “Wisitena for Heatinc Purposes, J. Templeman, Glasgow, ¥.B. 
702. Taps, &c., J. Dawborn, High , ndon. 
Fenchurch-street, 


704. Caucrxinc MaTeRIALs, &c., J. Atkinson, 
London. 
706. BREECH-LOADING Smari-arms, J. V. Needham and G. Hinton, Bir- 


mingham. 
708. DESILVERISING AURIFEROUs Leap, A. V. Newton, anor -lane, 
London.—A communication from A. M. y Garcia, Aguilas, 8 


710. — &c., Water from Vessets, J. Puller, North Finchley, 
712. = i Nostyc Motion for Muses, T. Greenwood and G. Pick- 


714. Sprincs for Ventcies, W. K. Hydes, Southampton-buildings, Lon- 
don.—2ist February, 1879. 

716. CrrcvLar Macutyes, W. Brookes, Loughboroug’ 

718. Compouxns Contarxryo CoLtopios, W F. Jack, Drank: -lane, London, 

720. Marre, 


and F. Greening, Sou’ 
&c., Gram, G. W. von Nawrocki, 
Berlin. —A communication from Cc. ee - Alten’ tenburg, ——— 
722. ee of Brewers’ Yeast, C. Graham, University ty College, 


724. Fuso, &c., Giass Botries, W. Bull, Lancaster-place, Strand, 


726. Supem, &c., W. R. Lake, ea woll Viene” London.—A com- 
munication from W. Conraetz and A. Wolff, Vienna. 
728. Soap, J. Scharr, Bradford. 
730. Fotpisc Paper, T. G. Dawson and J. Dawson, Otley. 
732. Fisu-sorxst for Raitway &c., Raiis, A. V. Dockery, Leeds.—-22nd 
February, 1879. 
736. Drittise and Ro«eisc, A. Harvey, jun., and C. R, Harvey, 





733. CHEMICALLY Preparep Parer, &c., W. R. Lake, Southampton- 
a , London.—A communication from J. Torrey, New York, 


740. Evecrric Lamps, F. Mori, C. E. Hallewell, W. Milner, and W. 
Griffin, Leeds. 

742. OnNamMENTING CApPsULEs, C. es phe ee London. 

744. Letrer BaLances, W. Hiscock Soho, Lon: 

746. Vatves, &c., G. ion, K war. 

748. PRopucinc CoLOURED Pictores, W. L. W Chandos-cham’ 
Adel; London.—A communication from J. y+ bm my Roémisch 
Posel Sornewitz, near Heissen, and G. Stade, Dresden, Saxony.—24th 
February, 1879. 

750. Gas Motor Enctnes, H. Simon, St. Peter’s-square, Manchester.—A 
communication from A. Todt, Frankfort-on-the- -Oder, Germany. 

752. Merauuic Pires, 8. Fox, 

754. Forcixc Suors, W. Shanks, Johnstone, N ‘.B. 








760. Looms, G. Keighley, Burnley. 
762. Tunastixc Macuines, 8. Pitt, Sutton.—A communication from H. 
Wragg, Victoria. 
764. CONNECTING Drawrxo ROLLERS, | E. P. Al der, South t 
buildings, London.—. from Constant, Peugeot, and 


Company, Paris. 
768. Sprvsrno, J. Mlingworth and J. Helliwell, Shipley. 
i679 MINERS’ SaFery Lamps, A. Howat, Maneiester. —25th February, 
772. - ean So Carrripce Suot Revotvers, W. P. Thompson, High 
~~ born, London.—A communication from W. C. Dodge, Washington, 


774. Tuvergs, R. * Newlove and G. Marshall, Nottingham. 

776. Cigarettes, R. Gottheil, Leipzigerstrasse, Berlin.—A communica- 
tion from H. Gerike, Berlin, 

778. Cooitne Liquips, < C. Mewburn, Fleet-street, London.—A commu- 
nication from the Société Petit Frdres, Paris. 

780. Treapies for Bscycies, F. W. Jones, Exeter. 

ag Sawine Woop, J. Smith, 

$4. Turasuine, &c., Graix, H. Brinsmead, Ipswich. 

iss. PRINTING Roers, R. Lanham, Fleet-street, London. 

790. Borrte-wasHiInc Macutye, W. Laing, Monkwearmouth.—26th Feb- 
ruary, 1879. 

792. ELecrric TeLecrapus, C. T. Bright, Delahay-street, Westminster. 

794. Moutpinec Boxes, J. Mosedale, Glossop. 

796. Stortsc Motive rower, E. H. Leveaux, Hampton Wick. 

798. Curtine Merat, J. Horsfall, Manchester. 

800. SCREENING APPARATUS, J. T. Parlour, South t 


os oe” 


bnild?: 





London. 
o02. Looms for Weavixe, J. Hollingworth, Dobcross.—27th February, 


806. TeLErHoNEs, J. Imray, Southampton-buildings, London.—A com- 
munication from C. Ader, Paris. 

808. Drvixe Hops, &., A. J. Reynolds, Southampton-buildings, London. 

$10. WHEELSs and Ax. Axes, J. k-street, London. — 

Smith, 


812. Upricuts of lnon Hurpies, &e. Brierley-hill. 
814. Propuction of PrecipiTaTeD a, L W. Beck, Antwerp, 








816. Tuse Wrencues, J. Wills, Sheffield. 

818, PerMaNent Way of Raltways, c, Wood, Middlesbrough. 

820. Grinpixc the Carvs of Carpinc ENGINes, A. M, Clark, Chancery- 
lane, London.—A communication from B. 8. Roy, Worcester, U.S.— 
28th February, 1879 

822. Houpine Turan, &c., J. Currie, Glasgow. 

824. Propucine eam J. E. Bennett, Sheffield, and A. Lumsden, New- 
castle-upon- 

ELECTRIC ‘tall G. G. André, poring. 

832, Warer-ciosets, 8. Alley, @ 

834. Prorunsion of Boats, W. R. roomed Southampton-buildings, London. 
—A communication from A. Garies, Pola, Austria. 

836. Fastenrnes for GLoves, &c., F. R. Baker, Birmingham. 

838. Detivery of Heatep Water, &c., 8S. Mart, Three Crowns-square, 
Borough, and C. W. Bradley, York-street, London-road, London.—lat 

1879. 

$42. Sprexine Frames, T. Coltman, Leicester. 

844. Morrve-power Enornes, H. Davey, Clarendon-road, Leeds. 

846. Comptne Woot, &c., I. — Bradford. 

848. ExranDINe Horses’ H . R sake, South ampton-buildings, 
London.—A communication from 6 . H. She 1.8. 

850. Screw Proreciers, J. Skinner, South Shields.—3rd March, 1879. 

851. Warer-cLosets, H. Owen, South Kensington, London. 

853. Rouiwe Paper, J. H. R. Dinsmore, Liverpool. 

854. Convertine Etecrric Force into Motive-power, H. Port, Birming- 
ham, and T. Varley, Walthamstow. 

856. Lusricartors, F. Wirth, Frankfort-on-the-Maine, ‘Saal —A coni- 
munication from J. Patrick, Frankfort-on-the- Maine. 

857. FEED APPARATUS for STEAM Bouers, A. Thomson, Sot t 


—= 
4604. ArntiriciaAL Furr, F. H. F. Engel, Hamburgh.—A communication 
from O. Hassel. 
4695. Ciayinc Harp Svuaar, F. Wirth, mpabtert an -the-Maine, Germany 
—A communication from W. R. Elme 
4697. Cuarrs and Fisu-pLares for weeps &c., 3. E. Howell, Shef. 
1 


field. 

4698. Eves of Pick-axes, &c., W. Edwards, Wolverhampton.—19th Novem. 
ber, 1878. 

4710. 0 Lants0 Raitway Carniaces, G. Brockelbank, Thornsett-road, 
Anerle 





4712. A New Cannon Base, F. Deisenhammer and T. Brezina, Vienna, 
Austria 

4716. Reverstece Rats, T. Floyd, Westminster ~- chambers, West- 
minster, 


4717. Batt Castors, H. B. Harding, Caledonian-road, London. 

4718. Sprixo Motors, G.;W. von Nawrocki, Leipzigerstrasse, Berlin,— 
communication from R. Tillmanns. 

4720. Steam Tramcars, H. Hughes, Leicester. 

4722. Perricoat Pires, R. J. Ellis, Liverpool.—A communication from 
A. Davis. 

4723. Surrine Crxpers, J. 1. Taylor, Manchester, 

4724, CALCULATING MACHINES, F. Wirth, Frankfort-on-the-Maine, Ger- 








many. —A ication from K. Konigsberger.—20th November, 1878. 
4732. CLeantna Lanp, J. B. Higgs, Coven. 
487. Sauts of Sopa, A Cahen, Paris.—A communication from Le Comte 


. de Montblanc and L. Gaulard.—21s¢ November, 1878. 
4788. THRASHING Macuines, T. Nalder and W. Nalder, Challow. 
4744. Rartway Coup.inos, J. C. Mewburn, Fileet-street, London.—A com- 
ication from L. Verlinde. 





858. Device for Foitpine Lace, &c., J. C. Mewburn, —leermery ‘London. 
A communication from Alamagny and Oriol, Paris. 
ee of Guns, W. Palliser, Earl's-court-square, Kensington, 


862. Fire-pLaces of Furnaces, H. E. ound Chancery-lane, London.— 
A communication from A A. Desgouttes, 

863. ELecrric Lamps, C » South , London.—A 
communication from J.C. Jamin, Paris. 

- TUBULAR VaLVE Cock, A. N. Guillot, Marseilles, France. 

Hoxpine the Covers on Metat Cans, J. V. Halford, Upper St. 
 liartine lane, London. 

868. PNEUMATIC-PRESSURE HYDBOCARBON-OJL BURNING APPARATUS, J. 
8. Hull, Baltimore, U.8. 

869. Bicycies, &c., J. Harrington and H. Brent, Ryde. 

870. SpINNrNo MACHINERY, A. M. Clark, Chancery-lane, London.—A com- 
munication from J. J. Bourcart, Paris.—4th March, 1879. 

872. Fire Avar™ TELEGRAPHS, R. ’s. Symington, Glasgow. 

873. Stanps or Brackets, B. Brown, Bury. 

874. Frames for Umpretias, J. Somerset and J. Walker, Manchester. 

875. Speep Governors, W. H. Builey, Salford, and A. T. Allcock, 
Newark. 

$76. Propuctne Licut by Execrriciry, J. B. Spence, Lombard-street, 

mdon. 

877. Ratmtway Venicces, R. F. Fairlie, Victoria-street, Westminster. 

878. ScarFr Rises, F. A. Walton, Birminghz 

879. Lapres’ Dress-HoLpers, F. A. Walton and T. Shaw, Birmingham. 

880. UmBRELLAs and Parasots, A. F. Boham, Birming! ham. 

881. Serrine Magurnery in Motion, A. Godfrey, Chenearp-inne, London. 

882. Looms for Weavrina, J. Tinker and A. Preston, Holmfirth. 

883. Suarr Hanorrs, E. T. Hughes, any -lane, London.—A commu- 
nication from H. D. Cone, Stockbridge, U 

884. Sewinc Macutnes, W. R. Lake, Southampton-buildings, London.— 
aan communication from J. 0” Neil, New York. 

. Cop Tuses and Ho.pers, B. J. B. Mills, Southampton-buildings, 
‘iethen oo communication from G. W. Dyer, Washington, U.S. —5th 
March, 1879. 

887. ILLUMINATING Compou wp, A. Norris, Finsbury Park, London. 

889. BenzaLpenyp, F. H. Jenssen, Hamburg 

891. MrnrraRy and other Hors, A. B. Daninghin, St. James’s-square, 
London. 

893. Storrertne of Borr.es, E. Breffit, London. 

895. Repucinc Eartuy SULPHATES to their ELements, H. E. Newton, 
Chancery-lane, London.—A communication from E. A. G. Bong, Paris. 

897. Preumatic Tuses, A. M. Clark, Chancery-lane, London.—A commu- 
nication from L. A. Herrmann, Paris.—6th March, 1879. 

899. TreatinGc Lron Ore, T. E. Jones, Lightburne Park. 

907. BREECH-LOADING SMALL-aRMs, W. Anson and J. Deeley, Birming- 


hnilai 





m. 

911. Srencn Traps, A. Wood, Menstone, near Leeds. 

913. Preventinc STeaMinG of Giass, C. Kirby, Camberwell, London.—7th 
March, 1879. 

919. ANuypDRoUs SuLPHURic AciD, C. 8. Gorman, poten, N.B, 

921. Dress-HOLpERs, J. G. Rollason, Birmingham 

923. Borusc in Rock, &c., T. B. Docwra, Ball's Pend-road, 
London. 

925. Evecrric Lamps, K. W. Hedges, Queen Anne’s-gate, Westminster. 

927. Propucine the Erecrric Licut, R. C. Thompson, Herne-hill. 

929. Steam Enornes, D. Joy, Barrow-in-Furness.—8th March, 1879. 

931. Osprarntnc INcREasSED ILLUMINATING PoweR in BURNING Gas, J. 

Yoodward, Manchester. 

933, IyvisrpLe CLock-wixpinc MecuantsM, E. M. L. Maxant, Paris. 

935. Gatvanic Batrerres, L. A. Brasseur and O. A. E. Dejaer, Brussels. 

943, Encinz Governors, R. Schmitz-Werotte, Finborough-road, London. 
—1l0th March, 1879. 


Islington, 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
996. Foc Sicnat Compass, W. Hughes, San Francisco. —li 3th March, 1879. 
1019. Gas Cuecks, W. Murgan-Brown, South London. 
—A communication from B. B. Hotchkiss, New York.—l4th March, 
1879. 





Patents on which the Stamp Duty of £50 has been Paid. 
—=* Maxine Cray Pire Roxts, J. Liston, jun., Glasgow.—l7th March, 


1170. LockixG Nots on Screw Botts, E. Corbett and E. Corbett, jun., 
Manchester.—18th March, 1876. 

1335. Borriinc Beer, &c., A. W. Gillman and 8. Spencer, St. George’s- 
road, Southwark, London.—29th March, 1876. 

1183. Drvixo SEWAGE Deposit, &c., R. Milburn, Hatcham, London, and 


m, .-—20th March, 1876. 

1188. Sevr-reeper, J. Runnett and W. W. Finch, Stalybridge.—-20th 
March, 1876. 

1191. Tins, J. J. Lundy, Leadenhall-street, London.—20th March, 1876. 

1192. Steam Borers, C. N. May, Devizes.—2vth Morch, 1876. 

rem B. Barker, New Wortley, near Leeds.—25th March, 

0. 

1398. Lixinc Pupp rye and other Furnaces, A. M. Clark, Chancery-lane, 
London.—3lst March, 1876. 

1903. Snip and other Compasses, W. Clark, Chancery-lane, London.—ith 


‘ay, 1876. 

1215. WasHno of Ciornes, &c., 8. Wekey, Montague-street, London.-- 
22nd March, 1876. 

1226. Sewrnc Macutnes, W. R. Lake, Southampton-buildings, London.- 
22nd March, 1876. 

1233. Layryc the Fisres of Yarns, T. Unsworth, Manchester.—23rd 
March, 1876. 

1272. Fastentnes for Soriraines, &c., H. Walker, Birmingham.—24th 


March, 1876. 
bi ™ amacaemmsad Nats, H. J. Haddan, Strand, London.—7th April, 
1311. Brewrxc, W. Garton, Southampton.—27th March, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 
81l. Dry Ciosets, H. Phillips, Heavitree, Exeter.—18th March, 1872. 
887. Recenerative Hor Bast Stoves, E. A. Cowper, Westminster,—23rd 
March, 1872. 

1100. CRANK Suarts, E. Clarke, Lincoln.—13th April, 1872. 
899. Brewine, W. Garton, Sou Southampton. —25th March, 1872. 
933. Workinc Brakes, G. W jun., 

don.— 28th March, 1872. 


} 





ildings, 


Se J 


Notices of Intention to Proceed with Patents. 
4358. Bevts for Bicycies, J. Harrison, Summer-lane, Birmingham.— 29th 


Oc! 
4532. PoratTo Serrixe Macutye, C. Meinecke and A. Reissler, Zerbst, 
Germany. —S8th November, 1878. 
4647. BREECH-LOADING Snap Guns, W. Rogers, Prince’s-road, Kennington- 
cross, —15th November, 1878. 
4060. 8 STEERING VessELs, J. W. Watson, Jarrow.—l6th November, 1878. 
4670. CenTriruGaL Pumps, J. Gwynne, Hammersmith. 
4671. Propuction, &&., of Execrric, &c., Licut, W. L. Scott, Wolver- 


4673. a all Macuryes, H. J. Haddan, Strand, London.—A communi- 
cation from H. Ruhemann, H. Jacoby, and G. Bello, 

4677. Governinc Steam Enoines, W. Dawes, Leeds. 

a oa for Doors, W. J. Hinde, Euston- road, London.—18th Novem- 

4096.’ Trawsu irminc Evecrriciry, E. U. Parod, Boulevart St. Martin, 


4688. MeasuREMEnT of Anoies, E. Hancock, Cardiff. 





4750. Locks, G. W. von Nawrocki, Leipzigerstrasse, Berlin.—A commu- 
nication from E. Juhl, 

4755. TREatMENT of Copper Ores, T. H. 
Dunstable. 

ae. Foraine, &., Metars, G. R. Postlethwaite, Aston, near Birming- 
nam, 

4764, ATTACHING NON-METALLIC HanpDLEs to TaBLe Kyrves, W. H. Stokes, 


Cobley, Kingsbury House, 


Birmingham. 

4766. Fasrexino for Braces, H. Halladay, Birmingham.—22nd November, 
1878. 

4779. Rarrways and Tramways, T. Turner, Belfast, Ireland.—23rd 
November, 1878. 


4789. ELastic Rowsiys fur Sprinos, F. Forder, Wolverhampton.—25th 
November, 1878. 

4806. Disrrimutinc WATER on Roaps, J. Gledhill, New Kent-road.— 
November, 1878. 

4819. Fottower of Mortice Locks, J. Woodward, North-street, Wolver- 
hampton. 

4836. PorTaRLe Raitways, A. Greig, Leeds.—27th November, 1878. 

4852. Propucine Luminous Errecrs, 4 N. Aronson, ford-row, London. 

4859. Locks for Trav ELLINO Baos, W. R. Lake, South 
London.—A tion from Messi Huppe and eae. —25th 
November, 1878. 

4862. Sorrentne Water, A. Ashby, Grantham. 

4864. Sappie Bar, J. A. Barnsby, Walsall. 

4873. Ececrric TeLteorarny, Sir C. T. Bright, Delahay-street, London.— 
29th November, 1878. 

4884. Poraro Harvesters, C. Kesseler, Mohrenstrasse, Berlin.—A com- 
munication from W. Helm. 

4896. SeraratinG Merauuic Ores, J. G. Wilson, Quality-court, London.— 
A communication from V. Neukirch. 

4898. Pipes, &c., W. R. Lake, Southampton-buildings, London.—A com- 
munication from G. Matheson. 

4899. Joints for Pires, W. R. Lake, Southampton-buildings, London.— 
A communication from G. Matheson.—30th November, 1878. 

4913. WaTercosets, 8. 8. Hellyer, Newcastle-street, Strand, London. 

4017. Kwapsacks, C. Kesseler, berlin.—A communication from 8. Hirsch. 
—2nd December, 1878. 

4928. Mariners’ Compasses, H. R. Ainsley and A, Grant, Cardiff. 

4932. ARTIFICIAL AspHattom, W. B, Beauchamp, Frome. 

4942. Reeps for Musica, Lxstruments, H. Smith, Brixton. 

4944. Vutcanite, W. L. Wise, Chandos-chambers, Adelphi, London.—A 


26th 








communication from the Harburger Gummi-Kamm Company.—3rd 
December, 1873. 

4991, Biscurts, R. R. Stephen, Glasgow. — 6th re 1878. 
5028. ALLoys of Copprr, C. D. Abel, South London.— 





A comununication from P. Dronier. 

5043. ExpLosive Compounpns, &c., B. J. B. Mills, South t 
London.—A communication from J. H. McLean and M. “Coloney. 

5044. Ecectric Lames, J. H. Johnson, Lincoln’'s-inn-fields, London.—A 
communication from F. E. de Mersanne and E. Bertin.—9th December, 
1878. 

5053. LiguTine by Exvecrricity, J. H. Johnson, Lincoln’s-inn-fields, 
mdon.—A communication from F. E. de Mersanne and E. Bertin. 
5060. Evecrric Licut Recutators, A. V. Newton, Chancery-lane, Lon- 

don.—A communication from F. E. De Mersanne. 

5062. BREECH-LOADING Fire-arMs, B. J. B. Mills, Southampton-buildings, 
London.—A communication from M. Coloney. 

5063. Macuine Guys, B. J. B. Mills, Southampton-buildings, London.— 
A communication from M. Coloney.—10th December, 1878. 

5076. MaGNeTo-ELectRic Macuiyes, J. H. Johnson, Lincoln’s-inn-iields, 
London.— A communication from E. Bertin and F, E. de Mersanne.— 
--11th December, 1878. 

5110. Recutators for Exvecrric Licut, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from F. E. de Mersanne and E. 


Bertin.—13th December, 1878. 

5235. Unvoapinc Hoosneaps, &c., J. Craig, Greenock.—2lst December, 
1878. 

50. Comprnep Route, Pex, &c., J, W. Spear, South-place, Finsbury, Lon- 
dun.—4th January, 1879. 

133. BREECH-LOADING Firne-arMs, J. Lang, Cockspur-street, London.—1l1th 
January, 1879. 

G. A. Buchholz, Chancery-lane, London.— 


250. Factitious MILLSTONEs, 
303. Fastentnos for Meerinc Rats of Sasues, B, J, B. Mills, Southamp- 


huildi 








2ist January, 1879. 


ton buildings, London.—A communication from J. B. Mo rris.— iit 
January, 1s79. 
330. Ficrerue Liquips, E. Perrett, Victoria-chambers, Westminster, Lon- 





don.—27th January, 1879 

608. Rar_way and other WHEELS, : D. Owen and JR. Dyson, a. 

623. Orance and ScarLet Dyes, th Feb- 
ruary, 1879. 

657. Evectxica, Apparatus, W. J. H. Ryder, mienenmnedotiinn and 
W. H. Elliott, Thurles, Ireland. —18th February, 1879. 

666. CapsuLes for Bortes, &c., C. Cheswright, Parkhurst-road, London. 

667. Paper, J. Lowe and E. Tay lor, Bury —19th ae 1879. 

678. Tow1xe Suips, &&., F, W. Scott, L ig -— 20th 
February, 1879. 

714. Bearinos and Sprixos for Ventcres, W. K. Hydes, Southampton- 
buildings, London.—2lst February, 1879. 

716. CircuLaR Macaines and Rorary Frames, W. Brookes, Lough- 








724. FILLING and Cuostnc Giass and other Borrties, W. Bull, Lancaster- 
place, Strand, London.--22nd February, 1879. 

742. ORNAMENTING CaPsuLes, C. Cheswright, Parkhurst-road, London. 

746. Vatves, &., G. Kingdon, Kingswar, near Dartmouth.—24th Feb- 
ruary, 1879. 

752. Meratiic Pires, 8. Fox, Leeds.—25th February, 1879. 

788. Printinc Rouvers, R. Lanham, Fleet-street, London. —26th February, 
1879. 

792. Evectric TeLecrapus, Sir C. T. rg, Delahay-street, London. 

799. Twistinc Rove Stranps, W. Pollard, Burnley.— 27th February 1879. 

840. Preventine Waste of Water, 8 . Joh and W. EF 0G 
green, London.—3rd March, BETS. |) 


AS peo an interest in o in opposing one as such applications 
should leave bowen ba in writing o’ Ptheir jects such 


= the office of the Commissioners of Patents within soennane days after 
e. 











List of Specifications pubtienes during the week ending 
March 22nd, 1879. 

2403, 4d.; 2635, 2d.; 2708, 6d.; 2773, 2d.; 2810, 6d.; 2868, 2d.; 2889, 2d.; 
2903, 6d.; 2916, 6d.; 2922, 8d.; 2035, 6d.; 2938, 6d.;' 2961, 4d.; 2978, 2d.; 
2998, Gd.; 2999, 8d.; 3004, 6d.: 3014, Gd.; 3016, éd.; 8024, 6d.; 3027, 6d.; 
3053, 6d.; 3056, 6d.; 3059, 6d.; 3061, 6d.; 3065, 1s, 2d.; 8066, Eps 6d.; 


3077, 6d.; 3082. 6d.; 3083, 6d.; 3086, 6d.; 3091, 6d.; 9004, 

3104, 6d.; 3115, 6d.; $118, 6d.; 3131, 6d.; 3135, 6d.; $136, 6d.; $137, 6d.; 
8144, 2d.; 8149, 6d.; 3150, 6d.; 2153, 6d,; 3154, 6d.; 3159, 2d.; 3163, 2d.; 
3265, 6d.; 3167, 6d.; 9109, 4d.: 3175, 6d.; 3181, 6d.; 3185, 8d.; 3186, 6d.; 
3190, 8d.; 3192, 6d.; 3192, 6d.; 3194, 6d.; 3197, 4d.; 3209, 6d.; 8210, 6d.; 
$214, Gd.; 3233, Gd.; 3239, Od.; 3245, 4d.; 8248, 2d.; 3251, 2d. 8252, 6d.; 
3253, 6d.; 3259, 2d.; 8256, 6d.; 3258, Gd.; 3260, 2d.; 3263, 6d.; 8265, 2d.; 
8266, 2d.: 8269, 2d.: 3270, 2d.: 8273, 2d.; 3278, 2d; 3279, 2d.; 3280, 2d; 
$182, 4d., 3292, 2d.; 3296, 4d.; 3298, 2d. 3305 8306, 2d.; 3807, 2d.3 
3310, 2d.; 3314, 2d.; 3316, 2d 3 8317, 2d.; 8318, 4d; 320, 2d.; 8821, 2d.; 
3326, 2d ; $328, 2d.; 3331, 2d.; 3332, 4d.; 3333, 2d.; 3722, 6d.; 3982, 6d.; 


3983, 6d.; 4351, 6d.; "4783, "104. 4850, 44.; ” 5167, 6d.; 5175, 10d. 


*,* Specifications will be forwarded by ee pare the hes gene tg on 


recei ty ead ae 

remit by Post-office er, ‘ble at at the Post-office, 5 High 
Holborn, to Mr. H. Reader Lack her “Majesty's Patent-office, Sou 
ampton-buildings, Chancery-lane 
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ABSTRACTS OF SPEOIFIOATIONS. 
CER the 
Prepared by —. a te J for Tue —— at the office of 





sycLes, &c., W. Hillmann,—Dated 5th June, 1878. 6d. 

ante trot fet is made up of four’small tubes, two on either sido of the 
wheel, and the lower ends secured in iron lugs to which the bearings of 
the wheel are attached. ‘The axle has a groove turned in it, and a bearing 
box made up of two annular parts are fi , 60 a8 to leave aa 
annular space, in which a series of anti-friction balls are placed, The 
steering apparatus consists of a handle sup, by brackets attached 
to the frame, and which allow the handle to turn freely but prevent its 
moving endwise. A screw rod passes through the handle, which is 
formed with a thread to receive it. By turning the handle an endwise 
motion is imparted to the sevew rod, which is connected by another rod 
to a lever fixed on the vertical fork of the driving wheel, which is thus 
turned in the required direction. 

2645. Cesrairucal Dryiva Macurnes, J. Stevenson.—Dated 2nd July, 

The eins consists of a main shaft, to which is keyed a circular 
late carrying a cast iron ring by means of distance pins, leaving a space 
hetween the cheek and the ring, to allow the dried substance to pass 
between them. To the ring is secured the frustrum of a cone of per- 
forated iron, at such an angle that the material introduced into it whilst 
in motion is forced towards the base of the cone by the action of the 
centrifugal force against the inner surface of the cone. The cone is kept 
closed by a circular plate fitting within it and sliding upon the shaft, 
revolving at the same time. 

2751. Bicycie SappLE:, J. A. Lamplugh and G. PF, Brown.—Dated 9th July, 
8. Gd. 

a... saddle is rivetted to the edges of a concave plate secured to the 
hackbone of the bicycle, thus giving a certain elasticity to the saddle. 
2778. Anmour Piatine, M. Underwood.—Dated 1th July, 1878.—( Not 

proceeded with.) 4d. 

Each plate is made with dovetailed recesses on one side and projections 
on the other, so as to do away with the use of bolts when building up 
armour plating of any desired thickness, by superposing a number of 
plates. 

2'790. TaiLons’ Measurine Toots, J. Williamson. —Dated 12th July, 1878. 
{A gonuntesiian >Los proceeded with.) 4d. 

The instrument. consists of a rigid bar carrying a fixed arm at right 
angles to it at one end, and having also a second arm sliding thereon. 
The bar and the twe arms all bear measures, and spirit levels enable the 
instrument to be set perfectly horizontally. 

2841. Macuixes ror Spinninc anp Dousiine Corton, &c., J. M. Hether- 
ington and 8. Thornton.— Dated 16th July, 1878. 6d. 

In order to connect fresh ends to the bobbins after doffing, the bobbins 
are provided with a clip, into which the yarn passes when the bobbin is 
adapted to the spindle, and is held while the breakage for removing a 
filled bobbin is iene, but leaviny the end attached to the fresh bobbin. 
A biade or fork carried by the ring rail, when the bobbin has to be doffed, 
is protruded beneath the bobbin, and being then lifted by the raising of 
the rail, the bobbin is eased from the spindle. 

2859. Apparatus To Facititate THe Brspine or Suzaves orn Buypies 
oF Coun, &c., W. P. Savage.—Dated ith July, 1878. ° 

A length of wire with a loop at cach end is used, one es | being smaller 
than the other. To the smallerone is fastened a cross-head, s enough 
to pass through the larger loop, and so link the two ends together round 
the sheaf. When the corn at the time of cutting is dry enough to bind a 
side frame is attached to the reaping machine, and is supported on wheels 
and carries a travelling surface, which receives the cut crop and conveys 
it backwards to a man, who binds them with the bands described. 
2877. Secr-actino Apparatus For Removinc AIR OR GASES FROM 

Water Pires, &., B. de Pass.—Dated 18th July, 1878.—(A communica- 


tion,)— (Wat proceated with.) 2d. 
A vertical cast iron cylinder is fitted with a cover at one end and a 
flange at the othor to secure it to the water or other pipe. An aperture 


i 

lined with a metal socket is contrived in the cover to allow the air which 
enters the cylinder to eacape. Inside the cylinder is a second cylinder of 
tin open at its lower end, and rests in its lowest position on a convex 
plate fitted in the lower end of the outer casing. The inner cylinder is 
closed at the upper end and has an india-rubber washer to close the aper- 
ture in the outer cylinder, when the inner one, owing to the pressure of 
air, is forced to rise and come against it, and at the same time prevent 
the escape of the water in the outer cylinder. 

2884. Fivrer Presses, J. Bowing.—Dated 19th July, 1878. 4d. 

An improved filteriag chamber is formed by eraploying rings of fibrous 
or yielding material, such us cotton, wool, flax, india-rubber, leather, or 
the like. The rings are fixed on diaphragms or plates, with the edge of 
which they coincide, forming a thickened rim thereof. 

2900. Manuracrure or Bours avp Suoes, C. H, and A, Keats.—Dated 
20th July, 1878. bd. 

The insole is stamped out the same size and form as the outersole, and 
on the flesh side of the leather a groove is cut to receive the stitches to 
unite the insole with the nae. Un the opposite side of the leather, and 
following jin. within the lines of the insole, a piece of leather, trian- 
gular in cross section, is cut out forming a channel, for the entrance of a 
cutting edge to split the insole for Jin. inwards; a space is thus formed to 
receive the edges of the upper, and the two parts are then secured together 
by sewing in what is known as the horn machine. 

2933. Apraratus ror Scorino at Bivuiarps, &c., W. P. J. Pittar and C. 
A, Terrey.— Dated Ath July, 1878. . 

As many air chambers as desired are fixed to the 
table, and worked by preeuns from studs or knobs. F 
bers pipes are carried to a scoring or registerin 
follows ;—The air compressed in the chambers rai 
the scoring apparatus, in which the tep of the working cylinder is con- 
nected to a lever, to the centre of which a pair of pallets working into 
an escape wheel is attached. This wheel is fixed on the arbor to which 
the scoring pointers are fixed, so that each motion of the working cylinder 
acts on the escape wheel and moves the pointers one d , at the same 
time sounding a bell. On this arbor an arm projects, and when it 
a certain point depresses a loose foot connected to a aye working into 
an escape, and having on its pinion an index pointer to register the num- 
ber of games played. 

2934. Conpensers ror Ostarntnc Fresh WATER FROM SALT Water, F. 
Hocking.— Dated 24th July, 1878. 6d. 

A series of annular cylinders are placed concentrically one within the 
other, so as to leave a space between each two. cy are contained in a 
concentric casing provided with top and bottom plates, the top one form- 
ing a chamber for the condensing or circulating water outlet, and the 
bottom one as a chamber for the densing or circulating water 

water recciver, which is 


of the billiard 
m these cham- 
apparatus, acting as 

the air chamber of 





ted a a 


inlet. The hey’ is = a C 
conn e casing and condenser pro by pipes, which pass 
through the inlet chamber, and by means of Those pipes the condensed 
water is led from the condenser tothejreceiver. The annular cylinders and 
the casing are by preference made of copper, and their exposed surfaces 
are thoroughly tinned. 

2940. Horsesnors, J. Anderson.—Dated 24th July, 1878. 6d. 

This consists in forming or rivetting a false calk or calk holder on the 
under surface of the shoe at the toe, or point, and heels, to make these 
parts deep enough for receiving the securing stems of the actual portable 
or removable toe or heel bearing pieces or calks. 


2975. Apparatus ror Treatina Esrarto, A, Masson.—Dated 26th July, 
1878. 6d. 





An endless apron carried upon a series of rollers is arranged 
versely at the outlet end of the ‘‘ willow.” The apron is led for a 
distance past the willow, so as to allow of the esparto being delivered 
upon it,and the apron is thence carried upwards upon rollers in an inclined 

vosition for a suitable distance and returns round a roller slightly over- 
feng 


trans- 
short 


‘ing the ends of a series of rocking boards or shakers. ese rock- 

or shakers are centred underneath, near their middles upon 

rocking bars, and motion is communicated to them by connecting rods 
worked by excentrics or cranks from any prime mover, 


weet: MANUFACTURE oF YARNS, J. Clapham.—Dated 26th July, 1878. 


A thread that has been previously spun is conducted between pressi 
and delivery rollers nearest the spindles, the spun thread being supplied 
from a “copping” or other source, and is twisted together with the 
drawn and wnspun condenser thread or “ sliver.” 

2084. Trreres, D. G. Hoey.—Dated 27th July, 1878. _ 6d. 

The coil pipe instead of being completely embedded in the covering is 
only covered on the outside, leaving the interior open to inspection by 
means of a space all round, which ; — to the interior of the tu 
nose of t 


length. Throug! 

the blast to the interior of the furnace is passed, but the 
space between the outer covering and inner tube is left open at the 
back or outer end. the top of the inner tube a small beg fio pe or 

is led in the of the nose of the tuyere, to keep it and the 

junction of the outer covering and inner tube always cool. 
2085. Apputances ror ATTACHING ANTIMACASSARS TO FURNITURE, 7. 
Laycock.— Dated 27th July, 1878. 6d. 

on the back of the chair, for instance, are a number of bear- 
so as to follow the curve 





piece of chain or cord from one knob to the other, and of suffi- 
cient le: to allow it to over the bearings, on which it may be 
tightened by turning one of the knobs. 


2986. Exurpitina THE OvTLINEs oF NATURAL OR OTHER OBJeEcTS, J. 
Blakey.—Dated 27th July, 1878. 2d. 

The shape or figure of the object to be exhibited is stamped out in 
per or cardboard, and such shape illuminated or not, so that attention 
Pi ealled to such object at the first glance, 

2987. Cuirs vor Saearinc Horses, Doos, &c., F. A. Casile and L. 
Boutet.—Dated 27th July, 1878. 6d. 

This consists of a fixed comb which is held to the comb carrier by 
screws, the comb carrier being made with a projecting piece or joggle at 
each end for limiting the stroke of the movable comb without the use of 
any other kind of stop. 
ake M. J. Cooke.—Dated 2%th July, 1878.—(Not proceeded 

with.) 2d. 

The bottom of the cesspool slopes towards a grid through which the 
effluent water escapes toa drain. Above the grid is a bed of fil 
materials, and above the latter an inner and outer receptacle are 
so as to leave a space between thetwo. The soil pipe discharges into the 
inner, and the house drain into the outer, receptacle. A sifter is fitted 
tu the upper end of the outer receptacle, through which the ashes may 
be sifted and conducted by a shoot to the inner receptacle. 


2989. Compound ror Preservine AND Curtna Foon, S. Fulda.—Dated 
27th July, 1878.—( Not proceeded with.) 2d. 

The article of food is coated with a positi isting of } Ib. 
alum, } Ib. be ree silicate of potash, } Ib. borax, } Ib. cream of tartar, 
6 oz. gauss gall, 2 lb. caustic lime, and 1 lb. sulphate of soda, the whole 
being dissolved with 8 lb. of cold water. For sausages 4 oz. of the liquid 
is added to } cwt. of meat during the chopping 5 


process. 
20990. Fixine Encaustic Tives, &c., W. Goodwin.—Dated 27th July, 1878. 
bd. 





The tiles, &c., are made with grooves or slots, which are dovetail or 
wedge shape in section on their backs, edges, or ends, Into these grooves 
or slots the cement enters, and when set retains a firm hold on each tile 
or other article. 


2991. Looms, W. Ashburn. — Dated 27th July, 1878.—( Not proceeded with.) 


2d. 
For beating-up or pushing the weft forward a series of thin discs are 
arranged on a cross shaft, and so spaced as to admit the passage between 
them of the warp ads and for tormation of the shed. ‘The discs have 
each a slot for the passage of the shuttle, and are so formed as on the 
rotation of their shaft to beat up the weft. 
2002. Apparatus ror CLEANING Corrox Seep, M. A. Wier.—Dated 27th 
July, 1878.—( Not proceeded with.) 2d. 
This consists of a cylinder which may be of woven wire or ‘perforated 
on 











3011. Ruzoruorrs, Commutators, AND GaLvanic Batrenies, J. and J. 
aay re J. and J. H, Sandy.—Dated 29th July, 1878.—(Not proceeded 
ua, 

The commutating rheophore is a pole changer and a rheophore com- 
bined. A cable pry Bm a rtd ag ttached to each rhecph 


























p one 

wire with the tive and the other with the negative pole, so that they 

can be chai at will. The force of the currents can be increased or 

— ished cting the instrument to varying numbers of battery 

cells, 

3012. Rocx Dritis, P. Jensen.—Dated 29th July, 1878.—(A communica- 
tion.) 6d. 


+) 
A crank handle spindle carries a tooth wheel gearing with a pinion, on 
the spindle of which is a cam acting against a roller fitted in the end of a 
forked or double bracket fastened by a nut to a spindle, which can turn 
independently thereof, and is fitted with an outer flat helical spring and 
runs in bearings. The spring serves to bring the spindle against the 
rock, and the cam pulls it back. The spindle is provided with a socket 
for holding a drill or chisel for working against the mineral surface ; it 
has also a pawl wheel gearing with a pawl at each side, actuated by lever 
gear from the crank handle spindle. 
83013. Buoyant ApPLIANCEs AND ARTICLES, J. Macintosh.—Dated 20th 
July, 1878. 4d. 
The collar consists of an endless tube, which, before it is inflated, is 
easily passed round the neck and prevents its removal before the air is 
discharged. 


8015. Drivine Betts, E. Schmidt.—Dated 30th July, 1878. 2d. 
Driving belts are made of cotton fibre, by employing for the 

either twisted, braided, or plaited threads of yarns, which are woven into 

a twill fabric of the width of the required belt. 

8017. Revotvixe Caxyons, W’. Morgan-Brown.—Dated 30th July, 1878.— 

(A communication.)—(Complete.) 8d. : 

This relates to improvements on the Hotchkiss revolving cannon, and 

consists, First, in the parts so that the separate barrels d 

the act of being fired rest exuctly in the middle vertical plane of the 

piece, and in the lowest position. Secondly, it occurs sometimes that the 


operator, in opening the door which closes the rear of the » loses his 
hold thereof, causing the cover to turn down as far as the hinge allows, 
th duci iderable strain. To avoid this a brake is applied to 





us P ga ppli 

this part. Thirdly, the parts can be separated without the aid of an 

instrument. Fourthly, in the extractor, the groove in which the pin of 

the crank engages is so curved as to cause a longer period of rest than 

usual in the motion of the extractor at each end of its course. The 

gun is mounted on a universal pivot to enable it to be constantly directed 

on a moving object. é 

3019. Fouprse Boats, J. W. D. McDonald.—Dated 30th July, 3878. 6d. 
The vessels are posed of longitudinal secti tape or gradually 

narrowed towards each end) of stiff, bendable, elastic material, connected 








sheet metal, or otherwise adapted with a number of ribs or proj 

its inner curved surface, and with open’ or perforations through it 
between the ribs or projections. In this cylinder a shaft revolves, carry- 
ing upon it flaps or blades. 

29938. D1ats anv Scates or Watcues, Ciocks, &c., A. M. Clark.—Dated 
27th July, 1578.—(A communication.) P led with.) 2d. 

The dial is coated with a phosphorescent sult, so as to render the figures 
thereon easily nisable in the dark by the salt giving out the light it 
has stored up during a previous exposure to light. 

2004. Sawine Macuines, 4, Kaor.—Dated 27th July, 1878. 8d. 

This consists in coupling the horizontal transverse reciprocating saw 
by its two ends direct, by buckles or other suitable couplings, to two 
broad thin blades of steel or other equivalent elastic or flexible bands, so 
mounted on as to reciprocate over the upper periphery of two large, 
strong, but <9 oscillating pulleys, or duplex segmental ys oscil- 
lating vertically on studs projecting from the face of two slides mounted 
and worked simultaneously by screw spindles on strong vertical planed 
guide frames, with long bracketted sole behind on each side of the ordi- 
nary longitudinal carriage carrying the wood to be cut, and traversed on 
the main stationary bed frame which may restin front on the deep 
traverse frame secured to the foundation below, and ca or branched 
up so as to be secured to the vertical slide guides or standards on each 
side to stay or make the whole steady. 


2095. Tackixa Apparatus ror Lastinc Boots AND SHOES AND FOR 
Upno.stery, &c., W. RK. Lake.—Dated 27th July, 1878.—(A communica- 
tion.) 6d. 

A self-teeding tack-driving machine is combined with a pair of pincers, 
arranged so that the whole can be held and operated by one d to 
grasp and draw to a required position a piece of leather or cloth, and 
then drive a tack through the same in the position to which it has been 
drawn without loosing the grasp The self-feeding tack-driving mechanism 
is operated by pulling a trigger to insert and drive a tack in a required 
position. 

2906. PortaBLe Forces, 7. MeLean.—Dated 29th July, 1878.—(4 commu- 

nication.) 6d. 

The forge is constructed with a hollow or cup-shaped hearth supported 

on a tubular stem, through which an ‘air blast from a fan is supplied to 

the hearth. A valve or dvor is provided near the bottom of the tubular 
stem, through which any cinders and ashes which enter the stem are 
removed. 

2907. Tramways, J. Thomson.—Dated 20th July, 1878.—{Not proceeded 

with.) 2d. 

A dovetailed groove is formed in the upper part of continuous cast iron 
sleeper chairs, and in such groove are placed compound rails of rolled iron 
or steel shaped to fit the sides of the groove, and are fixed by pairs of 
dovetailed wedge-shaped keys introduced at intervals between the two 
bars composing each rail or tram. 

83000. Prixrinc Presses on Macuines, 7. Dupvy.—Dated 29th July, 

1878. 8d. 

This relates to perfecting printing machines in which there are two 
cylinders mounted side by side, Working alternately, the one descending 
and rotating to make an impression whilst the other ascends and_rests. 
The axes of the cylinders are mounted in bea: fitted in vertical guides 
and | ded from opposite arms of a T-shaped lever, the verti: arm 
of which is caused to reciprceate by the action of an excentric worked 
from the same as that which gives motion to the cylinders. The 
excentric is caused at each alternation to make half a revolution and then 
rest, so raising one of the cylinders and depressing tho other. 


3001. Lirnocrapnic Presses, 7. Dupuy.—Dated 29th July, 1878. 6d. 

The mechanism uces the following succession of operations. First, 
the scraper passes along the forme, pressed down on the 
is a flexible sheet of leather, lied by the tt of the scraper as 
it advances, so that it has no movement relatively to the forme. Secondly, 
the scraper makes its back stroke in an elevated position, so that it 
exerts no re on the furme. Thirdly, the forme passes under the 
moistening and then under the inking rollers. During the second and 
third operations the sheet is removed from the forme, being gradually 
raised therefrom by the attendant as the scraper retires. Fourthly, the 
forme moves back to the ition for impression, the moistening rollers 
being raised i. te during this movement, so as not to moisten the 
forme after it been inked. 

3006. SpinpLes or Spinntnc Macuryes, J. C. Stanley.—Dated 29th July, 
1878. 6d. 

The spindle is supported in a bolster or casing, which is non-rotary, 
and which rests upon the spindle rail through or inte which it passes. 
The bolster also forms the upper bearing for the spindle, and has a 

w forms or carries the step bearing for the lower end of 
the spindle. Such spindle and its casing stand or rest within a cham 
formed in the rail, which chamber is also an oil chamber, from which the 
oil passes into the interior of the spindle bolster, and to the spindle 
through ducts or openings. 

3007. Sprxninc Macutnes, J. C. Stanley.—Dated 26th July, 1878. 6d. 

This consists of a solid spindle rail containing within itself a series of 
chambers, which receive the spindles and their casings, and which also 
serve as oil chambers, and having a continuous oil duct comm: 
with all the chambers placed either at the top or bottom of the rail. 


3008. Purirication or ComMMERCIAL CHLORIDE AND SULPHATE OF ZINC, 
F. M. Lyte.—Dated 29th July, 1878.—( Not proceeded with.) 

Both chlicride and sulphate of zin uced by various processes, 
often contain foreign metals, which may be removed therefrom by addi- 
tion to the solution of the same an alkaline or earthy hypochlorite, such 
as h orite of soda or bleaching powder, or a solution of hypochlorite 
of zinc may be employed. 

3009. Macutnery ror Pickiinc anp WasHine MetaL Puates, J. P. 
Jenkins.—Dated 29th July, 1878.—{ Not eas with.) 2d. 

A frame of gun-metal is formed with pockets to receive 
the metal plates, and is suspended to the gib of « hydraulic crane, by 
which the plates are lowered into a tank con the necessary quan- 
tity of acid. Vertical motion is im to the frame by cams placed 
beneath, so as to remove any excess of acid that might remain on the 














3010. Apparatus ror Copyinc aNp ENLarcine Desiens, J. H. Johnson. 
—Dated 29th July, 1878.—(A communication.) 6d. 

A camera whereby an image of any opaque fabric or pattern 
that is to be reproduced upon un engraved roller that is to be used in a 
ing ¢ is thrown directly upon the metallic plate that is to be 
used in pres wep ig rn engraving machine ; being in form 
and colour exact reproduction of the original and of aoa seusiend aan, 
the adjustments for st 





See te ene mae 
juired ion between original an’ coloured 
any propo! the tal pattern . 


ther by continuous longitudinal waterproof hinges or joints. 

3020. Prerarixe Evastic Corp and Braip ror THE Marker, L. Turner. 
—Dated 30th July, 1878.—(Not proceeded with.) 2d. 

This consists in cutting up the cords and braids into lengths of from 

one ‘ two yards, which are wound into short hanks upon a suitable 

winder. 

3023. Apparatus ror INCREASING THE DravcuT IN Cumeeys, F. M. 

Robertson and J. Joyce.— Dated 30th July, 1878. 6d. 

The cowl is of a cylindrical form, and is so ited on the chi y 
head as to admit of its being caused to rotate by the action of the wind. 
Around the vertical portion of the cowl is formed a circular chamber, 
which is closed at its upper and lower ends, and is provided with an uvpen- 
ing or aperture at one side thereof. 
3025. Macnixes on ImpLEMENTs FoR PLantine Poratosrs, L. A. Aspinall. 
—Dated 30th July, 1878, 6d. 
This relates to improvements on patent No. 3703, dated 27th October, 
1874. The hopper is fastened at the back to carry the potatoes, and is 
provided with two small openings at the bottom, so as to feed the potatoes 
gradually in a small quantity to the m ism for singling them from 
the mass. The axle of the machine is provided with a disc w es 
a series of spears or points to perform this operation ; they are made 
with an offset alternately in opposite directions, so that they form a 
double row, each working through a slotted concave for | shear a the 
potatoes on the points. The spears are set nearly to, but slightly irom, 
the radius of the arms which carry them, and are provided with a hinged 
piece fastened to the arm at or near the end thereof, so as to protect the 
— and facilitate the passage of the potato up the concave and on the 
poin’ 
3026. Ramways, S. For.—Dated 30th July, 1878. 6d. 

This relates to the construction of combined sleepers and chairs, which 
are made of suitable metal plates by forming at intervals holes through 
the plates, and corrugating such plates in such mamner as to form ridges 
where the holes occur. 

3028. Compounp For Finuinc Decayep Teetu, &c., 7. Fletcher.—Dated 
30th July, 1878. 2d. 
msists in the use of phosphate or pyrophesphate of alumina, or 
gnesia, or pyrophosphate of lime, separately or together ma pound 
3029. Parer Bac ror Drvacists’ Powpers, &c., 4. M. Clark.—Dated 
Slst July, 1s78.—(4 communication.) 6d. 

The bag is formed from an oblong rectangular blank. A crosswise slit 
is cut in each side of the blank at a distance of about one-third the width 
of the blank. The end of the blank which is farthest from the slits is 
then notched at each side, thus leaving a narrow central projecting end 
piece, which serves as a flap to close the lower end of the = The side 
portions, included between the slits and notched ends, are pasted, folded 
inward, lapped, and pres: together. The end projection is next folded 
and pasted down on the lower end of the tube thus formed. 

3030. DistitinG, C. Macpherson.—Dated 31st July, 1878. 6d. 

In a this invention to the Coffey apparatus, the top of the 
analysing column of that apparatus having connected to it the usual 
pipe or pipes for leading the low wines’ vapour to the bottom of the recti- 
fying column, there are in addition fitted to the top of the analysing 
columns one or more conical outlets or heads, which at their small upper 
ends communicate with pipes leading over and down toa part of the 
rectifying column immediate between the ordinary low wines’ inlet and 
the spirit pipe. These additional pipes communicate with the rect 
column by preference by two or more branch pipes fitted with regulating 
cocks and entering at different levels ; and the conical outlets at the top 
of the analysing column are surrounded by a casing or casings to contain 
water, which is maintained at such a temperature as is in practice 
te to suitably regulate the vapour passing through the outlets and 
pipes. 

3032. Warp Lace Macutyes, H. Hill.- Dated 31st July, 1878. 6d. 

There are two end standards and one or more intermediate standards 
connected by a ton tie bar and two or more bearing rails. 
and intermediate standards carry or form bearings for a main driving 
shaft and three rocking shafts below a needle bar, and two rocking shafts 
above the needle bar ; the upper and lower shafts of the three first named 











carry arms, the outer or front ends of which are jointed to an axle bar 
po gre the needle bar, which rises and falls vertically. The middle 
shaft carries arms, the front ends of which form bearings for a shaft 
provided with arms secured to a bar to which leads are fastened, which 
carry pickers or sinkers, which, with their bar, have rising and falling, 
and also to and fro movements communicated to them. 


3034. Fasrentnes ror THE Doors or Raibway Carriaces, A. Aston.— 
Dated 31st July, 1878.—(Not proceeded with.) 2d. 

This consists in connection with the fastening of the door, of a catch 
controlled by electricity, which prevents the bolt from being drawn back 
to set free the door until an electric contact has been made or broken by 
the guard or other person in charge. 


—. Fitters, F. Wirth.—Dated 31st July, 1878.(A communication. 


The apparatus consists chiefly of a series of frames, each divided by a 
sheet of paper and placed in work. The liquid is forced up from 
below through channels formed by the filter frames to collecting chamber, 
also formed by the filter frames. 

3037. APPARATUS FoR THAWING SNow oN Roaps anp Srreers, H. R. B. 
Windels.—Dated 31st July, 1878.—( Not proceeded with.) 

A high-pressure gas reservuir is enclosed in a wooden case provided with 

a lid ; trom each side of the reservoir is led a pipe fitted with a tap to and 
wh the centre of a hollow iron roller, which is pierced by a few holes 

at end for air admission ; the gas pipe entering the roller ends fitti 

quite loosely therein is inside the roller fitted with jets or burners, whi 


when supplied with and lit, serve to heat the roller, which can turn 
ne on the central gas pipe; the roller has also a few holes in the 
‘erence, 


3038. Drivine Betts or Banps, MW. Gandy.—Dated 31st July, 1878. 4d. 
The belts are mace of a combination of manilla fibre and cotton fibre, 
or rhea fibre and cotton fibre, or coir, or cocoa-nut fibre and cotton fibre, 
These fibres are either woven ther to form a belt, or woven into 
separate cloths, and then put together by folding and sewing. 
3039. Eca Borers, F. Wirth.—Dated 31st July, 1878.—(A communica- 
tion.)—(Not proceeded with.) 2d. 

A column of water poe a float, which as the water flows into the 
boiling vessel, falls until it rests on one end of a lever carrying a basket 
containing the egg at the other end. The weight of the float causes the 
lever to revolve and remove the eggs from the boiling water. 

3040, AcaRM AppaRatvus FoR Doors, Winpows, &c., H. E. N. Mason 
Price.— Dated 31st July, 1878. 8d. 
eight 





and J. 
Over the door frame is a w sli eae Be 
door when shut, The weight is to one arm of a bell-crank, the 
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other arm of which is in connection with a bell or other alarm. Should 
the door be opened the weight will fall and cause the alarm to be sounded. 
3041. Pastry Baxine beam, R. H. R. Clark. —Dated 31st July, 1878. 
—{Not proceeded with.) 2d. 
This consists of a metal box, inside of which is a clockwork movement, 
which moves the top slowly round. The pastry is placed on the top. 
208. PAPER-MAKING Macutnes, G. Holloway.—Dated 1st August, 1878. 


This consists in mene ry | from under the lower of the 
rollers the trough used to collect the water and watery icles ex- 
pressed from the paper through the felt on such roller, and employing a 
plate acting as a doctor to bear with one of its edges against the surface 
of such roller, whilst it is otherwise connected to a th, by which the 
water and wa’ watery particles from the surface of such roller may be con- 
ducted away as 


3043. Treatment or Sucar, J. Duncan and J. A. R. and B. BE. R. New- 


lands.—Dated Ist August, 1878. 4d. 
Raw or low-class sugar, ore or less glucose, is aeinind in 


containing m 
a close vessel with a quantity of hot alcohol for a pay time. 








The 
alcoholic solution is then by ltrati and 
allowed to cool, — the glucose and other matters are e doponited. The 

is then d from the deposit and again used. 
3044. Sxurttes, J. and D. ‘Clayton. —Dated 1st _ 1878. 6d. 
One, two, or more small pieces of boxwood, together the 
length of the intended shuttle, are faced and wey — er, and when 
set the noses are fixed in and the shuttle then turned, sha and cut 


out in the usual way; by this means strong, cheap, and good shuttles 

are produced out of waste boxwood. 

ogee. Gas ae, D. rae nd lst Fo — I 

power is de in one sing! cylind com!) 

with it a second ~~ er used as a com! pump, the two Paved 

being connected - vols to cranks on a first-motion shaft, which also 
ior working the valves. The air and gas are admitted 

to the pump bya valve, formed by a plate sliding between a port face 

and a cover, the en’ by a port formed through the cover and 

ee en eee whilst the gas finds its way 

ne ee eee low cavity on the inner face 


ech ny ae my a into the pump. The air and gas 
into the pump when the m moves outwards, and on the return 
stroke the mixture a lift valve into an intermediate 


chamber forming . = back e k end ot . both cylinders. The mixture is 
then admitted to th der by a valve in the form of a plate 
sliding between a ae a cover, the mixture passing first 

a port in the port through one port in the valve into a passage in the 
cover, and thence =e second port in the valve into the passage leading 
into the a. tween the cylinder passage and the cover passage 
is a bundle of um heated sufficiently to face suid the utixture. The 
plathoam ts bested by a cavity in the a mixed air 
and gas from the reservoir, which — * and is 
ignited, its flame playing on the platinum, which e ‘ined’ ith asbestos. 
When the p is not in ition to te the charge the valve com- 
municates, on the inner side, with ae in the port face, communi- 
cating with the exhaust pipe. 


3047. Pianororte Actions, H. W. Hemsworth.—Dated 1st August, 1878. 


—(A communication.) 6d. 
A suitable spring roi is arranged so us to work freely in the stum: 
the hammer butt, the upper part whereof is prolonged so as to = 
far as the little check. Such rod is actuated by a small spiral spring 
ened een the end and a suitable block fitted to the stump of _ 
er butt ; and the same has a head with which the hopper comes in 
contact after escaj from the notch in the hammer butt. By this 
means the lhees is kept in juxtaposition with the string as ~ 
the key is manipulated, and a greatly improved repetion is obtained. 
3049. Trearment oF SaccHarine Supstances orn CoMmPoun UxDe, J. 
easy and J. A. R. and B. B. R. Newlands.—Dated 1st August, 1878. 


mis consists in the Fem. se from the aqueous solutions and sub- 
sequent purification of saccharates, sucrates, or melassates of lime by 
means of alcohol. 
3050. STEERING ARRANGEMENTS oF VessELs, J. Donaldson.—Dated lst 
August, 1878. 1s. 
One or more dig age is so as to be capable of being 1aised 
or lowered, in order when in its raised position not to impede the 
of the vessel, and when lowered the propeller will protrude into 
e water, and acting(when driven) with its axis “4 about right angles 
to the longitudinal centre line of the vessel, will alter its course to one 
- or the other, ding as the propeller is rotated one way or the 








‘3051. Fursaces oR Heatinc Apparatus oF ReTorts AND STiLts, J. 
Calderwood and W. McCutchon.—Dated 2nd August, 1878.—(Not pro- 
ceeded with.) 2d. 


The ucts of combustion, after ~ yy on the retorts, are led 
thro flues and utilised to heat fresh coal in retorts or ovens. The 
heat thus applied to the fresh coal causes the evolutions of hydrocarbons, 


which are led into the furnace, whilst the residuary coal is transferred 


the retorts or kilns. 

3052. Bataxce MECHANISM FoR MAINTAINING Res DURING THE 
ROLLING AND PrTcHine or a VESSEL at Sea, C. Busbridge.—Dated 2nd 
August, 1878. 4d. 

The article to be maintained in equilibrium is supported on a ball-and- 
socket joint, and has a heavy weight ded from it so as to hold it in 
balance. The supporting structure follows the motion e vessel, 
moving about the joint whilst the heavy weight maintains its v 
direction and the equilibrium of the article to which it is attached. 
3055. Appiiayce ror SusPenpinc Trousers, Curtains, &., J. Shepley. 

—Dated 2nd August, 1878. 4d. 

A clip hook with a fixed jaw anda hinged jaw, both ae kg ag teeth, is em- 
ployed. The movable jaw a hook arranged so that it can be turned 
on a pin, so as to either allow the jaw to open, argued Ganiend before 
the hook has been turned to the proper position. 

3057. Hats, B. P. Alexander. aa 2nd August, 1878.—(4 communica- 
tion.}—( Not proceeded with.) 

This consists essentially i~ +. the bodies and brims of hats of 
what is known as lish sheet rubber name le Anglaise), which 
and brims are made out of one single piece of English sheet rubber 
without seams or junction edges by moulding the same in metal moulds, 
or the hat body is‘first moulded and then formed, the brim being applied 
thereto in the usual manner. 


3060. Fy Sranps, W. Day.—Dated 2nd August, 1878.—(Not proceeded 


The reels are mounted on spindles carried by a centre portion, which 
can be made so as to | any reel to the place required. Over the 
spindle are projections, which, in combination with a locking arrange- 
ment, secure the reels in position. 

3062. Frame, Stanp, on Case ror Exursrrtmnc Picrures, A. Foreste.— 
Dated 2nd August, 1878.—{ Not proceeded with.) 2d. 

This consists of a frame, stand, or case with a fixed or hinged flap or 
lid provided with a convex mirror for enlarging objects reflected therein. 
3067. Fasrentnc ror Lockets, WaTcHEs, oo, &c., M. Tuteur.—Dated 

2nd August, 1£78.—{ Not proceeded with. 

The ama consists of two >} ade on the inner faces of the 
two h yin of a“‘ bow.” The through apertures in the 
two side walis of a square-shaped pro: ion an Ga teines ene and meet 
at about midway in a central opening in one face of the projection, the 
said opening being formed for the reception of a catch plate on the other 
part or frame of the locket as to be enclosed therein 
3068. Se.r-recuLatixnc Gas Burners, C. Bentler —Dated 3rd August, 

1878.—{A communication.) 6d. 

The pressure of the gas acts on a disc to which a tube is attached pro- 
jecting into the burner tube, and which is raised so as to cover toa 
smaller or greater extent the passages in the burner tube, through which 
the gas passes to the burner. 

3069. Transmittinc Motive] Powmr, &c., BE. P. a on 8rd 
August, 1878.—{A communication.) Not proceeded wit 

A cam groove is formed round the periphery of a de I eo various 

es to the axis thereof, and has has engaged therein one.end of a slide 
ed between fixed guides, so as to work parallel to the axis of the 

cylinder, when a continuous circular motion or reci: circular 

motion is imparted to the actuating groove. 

3071. Apparatus ror Curtinc Watcu, CLOCK, AND OTHER — am, 
T. P. Hewitt.—Dated 3rd y tos ge 1878. —(Not proceeded with. 

The driving shaft is placed so that it can actuate mapeaer {ard the 
spring catch, the mandril of the driving plate, and the cutting slide, the 
driving shaft being driven by steam or other motive power. 

3072. Construction or RECEPTACLES FOR THE CARRIAGE OF OIL, &c., 
W. Taylor. —Dated 8rd August, 1878.—(A communication.) 

yo drum is of the form of a truncated cone, so that when empty they 
can be packed one inside the other, and afterwards utilised as buck 
by passing a wrought iron handle (sent out separately with the drums) 
}- Amer ears rivetted to the sides of the drum. 

3073. Dyemc anp Printine Anttine Brack, 7. Holliday,—Dated 3rd 
August, 1878.—(A communication.) 4d. 

This relates to the development of aniline black in dyeing or ting 
textile fabrics by the action of chromic acid on a mixture of of 
potash or other chlorates and a salt of aniline. 

3074 Manorsctune or Murrs, Ty Oe &c., M. Joseph.—Dated 3rd 
2d. 


August, 1878.—( Not proceeded with. 
Short ostrich f feather oo pane toon Po) and then split and sewn on 





to chamois leather, thus producing a material from which muffs, &c., may 

be manufactured. 

ad er hy ~“¥ Mirxine Anmats, 7. Bowick.—Dated 3rd August, 
1 

A vat provided with suction pump is connected with flexible tubes 
fixed to one of a series of cross armed semi-flexible tube arrangements, 
in communication with a a holders fitted with springs for gripping 
the teats and exgluding the 
3078. HypravLic Eeoowes, ‘R. Simon.—Dated 8rd August, 1878. —{A 

communication.) - (Not' proceeded with.) 

The valve for ting the admission and escape of the water to and 
from the cylinder = rontaed with gear to cause the valve to cut off the 
supply at any desired point of the stroke, and at each end of the cylinder 
is an air vessel, which at the commencement of the stroke contains air 
at the same | espera as that of the water column working the engine ; 
thus, when the water —m su es is cut off at any _ of the stroke, 
the air in the air v ep nian der, causing the 
piston to complete its stro a with a graduall pressure, and 
consequently without shock. 

3079. Manuracture oF Sopa anp Potasn, J. Mactear.—Dated 8rd 
August, 1878. 4d. 

This to ‘improvements on patent No. 3242, dated 22nd September, 
1874, in which a small quantity of caustic lime is added to the mixture 
of sulphate, coal and carbonate of lime at or near the end of the re-action. 
In this invention a small quantity ~* some substance that will yield 
oxygen when mixed with the charge is added with the caustic lime, 
causing thereby the removal of the cyanogen compounds ordinarily pre- 
sent in black ash. Any of the following substances can be e ee for 
this purpose—sulphate of lime, sulphate of baryta, sulphate of strontia, 
of and oxides of iron or magnesia. 

3080. ELECTRIC Same, J. W. Brown.—Dated 3rd August, 1878.— 
Not 


In order to record the motions of an armature s' ded between the 
poles of a et, when such motions are caused by currents sing 
through a cable or difficult circuit, the armature is provided with a con- 
tact maker and breaker, which acts against a freely suspended or mov: 
contact receiver in such a manner that little or no resistance is op 
to the motions of the armature or coil. In order to render audible the 
variations in the currents itted through a cable or difficult circuit 
to a freely suspended armature or coil, the latter is provided with an arm 
resting against and in contact with a spring, and such arm and spring 
are connected with a local battery and circuit in which there is a tele- 
phone or like instrument. 

3084. Preparation or CoLourine Matter, H. A. Whitake:.—Dated Srd 
August, a roceeded with.) 2d. 
goods to be d 


ec are washed in colourin 
logwood, fustic, or other dye woods, and combin 


hydrates of A copper, or 1 The 





liquid obtained from 
= | with any one of the 
Y process of 





es 





3085. Apparatus ror RecuLaTine om | Tawrenatone or FERMENTING 
AND OTHER Liquips, J. Harding.— Srd August, 1878. 6d. 

The walls of a combined fermenting vat and attemperator are lined 
with hollow tiles of glass, porcelain, or clay, through which either hot or 
cold water is caused to flow as required. 

3087. Covrtinc Rotter on OrneR Suarts, 7. B. Smith.—Dated 3rd 
August, 1878. 4d. 

At one end of each section a hole is bored longitudinally in the centre 
for a certain distance, and then continued in the same direction but of a 
smaller diameter and of a square or angular section. The other end of 
each roller is reduced to fit the hole bored, thus keeping the section true 
and coupling the same. 


3088. Apparatus For SUPPORTING AND PROPELLING THE HumaN Bopy 
= J. N. Rowe.—Dated 3rd August, 1878.—(Not proceeded with.) 


Twin pontoons made in water-tight compartments are held apart by 
stays, and between them is a board to receive the chest of the bather or 
occupant. A shaft formed with cranks carries the propeller, and the 
rudder is operated by a foot-rest. 

3090. Sewrxc Macurnes, M. H. Pearson.—Dated 8rd August, 1878. 6d. 

The object is to retain the relative tion of the thread carrier 
or whirl to the needle without to the ition which the horn is 
made to assume, and also its rotation round needle in the exercise of 
its functions. The hern is of ordin: construction, and in order to give 
the required circular motion round the needle to the looper, motion is 
transmitted thereto from an excentric, through a curved or elbow piece, 
to which the looper is attached, and in order to steady and perfect the 
—" motion a supporting arm is provided for the curved or elbow 

jece. 

3002. Furnace Grates AND APPARATUS FOR LOOSENING CLINKER 
THEREON, C. 0. Russell.—Dated 3rd August, 1378.—(Not proceeded with.) 


2d. 

Arock shaft passes transversely across the ash- “pit jn just beneath the fire- 
bars, and is journo’ in brackets at either en Upon the shaft are a 
series of upwardly curved arms which are disposed directly beneath the 
oo between the fire-bars, so that when the shaft is rocked the 

arms pass up and along between the bars and so loosen the clinkers, 
enabling them to be readily removed. The rock shaft is worked by a 
hand lever at one side. 
3003. Hats, Hetmers, &c., 4. P. Townend.—Dated 5th August, 1878.— 
(A ay wen ) 4d. 

The hat is formed double with a space between for air, both 
oq fo pene gia as to cause a ready circulation within, and so eep 

e head cool. 


3095. AprakaTus FOR THE MANUFACTURE or Buttons, F. Wirth.—Dated 
5th August, 1878.—(A communication.)—{ Not 2d. 

The blanks of bone, vegetable ivory, and similar substances are cut 
into two parts in place of turning them down as hitherto , thus 
effecting a saving of material and time. 

3097. Serrixa Brack Diamonps, &c., H. Conradi.—Dated 6th August, 
1878.—{A communication.) 4d. 

This consists, First, in the setting of diamonds, set in ly after 
having been jack etted, covered, or enveloped by means of melting, the 
jacket or cover being composed ei of one or sev pieces ee 
toge' a solid metullic core provided with , allowing it 
to be fixed directly in a socket. Secondly, in the setting of dust by 
means of direct soldering or brazing, effected by laminating ting or by 
sure at a high temperature. Thirdly, in the setting of diamonds of any 
~ ps by cove og beg foreh = 7 rt. en oy of — size and 
te form, by means o' vano- tic or of amalgamation 
caer pee in the use of metallic salts, agglomerating the dust of the black 
diamond to the effect of forming of avery sharp eutting, by 
means of agglomeration and incorporation with any convenient substance. 
3098. Raisinc Sunken Vessets, §. Garau.—Dated 6th August, 1878.— 

(Not proceeded with.) 2d. 

The deck is closed by boards or tarpauline, and the water exhausted 
from the interior of the vessel by pumps, and then filled with air, which 
will impel the vessel to rise to the surface of the water. 

3099. Bo.ts a aaa C. Gautier.—Dated 6th August, 1878.—{ Not 





proceeded 
The bolt has one or more grooves formed longitudinally on it, and the 
washer which is placed under the nut has a hole, the form of which 
corresponds to the cross section of the bolt, so that when the nut is 
screwed up, the edge of the washer can be bent up against the flat side 
thereof, and thus prevent the nut unscrewing. 

3100. Burrons, A. BE. Roulin.—Dated 6th August, 1878. 6d. 

The head contains a spiral spring, the other end of which has a hook 
hooking on to an internal projection on the rim of the head, while the 
other end forms a catch or bolt to take intoa groove in the "end of the 
a. At some distance from the outer end a stud projects from the 

ng through a hole in the rim of a head, so that by pressing the stud 

" ‘as or bolt is forced out of the groove in the shank, allowing the 
latter to be withdrawn. 

3101. Lusricatine Loom Spinpizs, J. 8. Smith and J. 8. Sutcliffe.—Dased 
Gth August, 1878.—(Not proceeded with.) 2d. 

In place of the box ends at each end of the “sley” of the 
loom, box ends containing a small cistern are em og eae Oil is supplied 
to the cistern by hand and a wick conveys it to the loom spindle. 


— Foop, C. Kesseler.—Dated 6th August, 1878.—{A communication.) 


Siete and, paleo one tratin’ $e entetn pregetions with salt, soda, and 
Pe lhosphoric lime, or their chemical equivalents, the mixture being formed 
ito a paste, and then baked and ground. 


510s. 4 P. A. Baron.—Dated 6th August, 1878.—(Not proceeded 


The bracelet is composed of metallic links fitting into each other, and 
united by a central rod or core of pliable metal. It may be rolled up in 
several spirals, thus forming a bracelet, may take the form of a circular 
band for use as a necklet, or it ~ serve as an ornament for the head by 

interlacing or entwining ‘it in th 
3106. PLartine 7 Bz. Minas dene 6th August, 1878.—(A com- 

anurans tae f the fram shaft carrying the 
o e runs a the crim: 
the front end of Saath rests on an inclined plate, on which eae ast 
formed. This plate has a movement in addition to the backward and 
forward movement, which is given by a small excentric on the main 
shaft.causing the crimping end of in oe as each plait is made, 
so that on its back movement it is above the material, and is 
thus prevented from dragging its weight upon it. A central guide is 





Se 

ttached by an adjusting screw to one end of the frame of the crim: 
t' which an excentric wane 

: ae ~~ —>s drives the crim; 

te, and the e, by position w is placed, causes 
Lowey to crimp, =: spaces between the crimps as may be vewenea” 
3107. Vurecemnes, , , L. W. Boynton.—Dated 6th August, 1878,—(Not 


with, f 
A number of wheels, each capable of receiving a rider, are connected 
together, so as to receive a number of riders on the same machine. 
$110. Purrixe into Motion Smacy Enoives, SUBMARINE VessELs, anp 
Torpepogs, By Means or Liquip none ere Acip, C. Kesseler,. 
Dated 7th August, 1878.—(4 communication.) 4d. 
Fe pen ng with a NF mare 








The liquid sul, apoes oes is placed in a bo 

from which aoe b ve out, and is half- = & con 

solution of an etching Mikal The acid exercises a lower pressure, but 

wonton t ea great to pu t the vessel in motion at first. After 
the machine in sootion’ the | flows into the 

jacket where it becomes absorbed by the alkali 

eat, thus relieving the piston at Tie back, and velo 

transmitted to the boiler containing the acid, to which it gives a steady 

increasing tension. 

$111. Stoppers ror Borr.es, @. Belleini.—Dated 7th eave 1878. 4d. 

This consists of a hollow conical or bell- shaped provided with a 
ring of india-rubber or other suitable yielding parte i which fits into a 
recess on the exterior of the stopper. 
$112. Grass Borres, S. Canning.—Dated Tth A t, 1878. 6d. 

This consists in making bottles with a “ ome or hollow bottom by 
first blowing the glass into a re 80 (orm as to give the bottom of 
the bottle the configuration of an inve: ” and then ea tecting 
the bottle to the action of one or more other ‘mould, a the “ 
is turned inw: » and e to assume its required 


$117. Liresoats, W. Flux.—Dated 7th August, 1878. 7“ proceeded with.) 


2d. 

The boat is formed with two deep keels of the whole Beg ong of the 

vessel, and made in water-tight compartments. These keels are united 

by a bridge, the under side of which has a segmental shape to allow of the 

a between the keels of sized waves without touching the 
ttom. 


$119. Exp.iosive Compounns, B. Cotte.—Dated 7th August, 1878.—(A com- 
munication. ) 

This consists in manufacturing nitro-cellulose by means of straws, dis- 
integrated, triturated, washed, treated with acid, and then washed and 
disacidulated. 
$120. Reyxperino Fat, F. Jourdes.—Dated 7th August, 1878.—(Not pro- 

creded with. 

In order te Chtaias an increased yield of purified fat, and to lessen the 
losses resulting from putrefaction and other changes, borax is used in the 
treatment of the raw material, and in the process of reydering. 

3121. Macuinery ror Peeine anp DecorticaTING VEGETABLES, FRuits, 
&e., H. J. Haddan.—Dated 7th August, 1878.—(A communication.)—(Not 
proceeded with.) 2d. 

This ¢ consists of a tank of water having within a shaft ca an inner 
and an outer cylinder of reticulated or perforated metal or other material 
with the inner sides rasped. 
$122. Impcement vor Skrwuminc or Cuuttivatine Lanp, T. ey and 

J. W. Glover.— Dated 7th August, peo roceeded with.) 2d. 

The depth at which the shares cut a. ae by a roller, which runs 
in advance of the shares, and is mounted in the frame which carries the 
shares. In rear of the shares is fitted a harrow. 

3123. Breecu-Loapine Fire-aRMs Ny ane, L. Gye.—Dated 7th 
with. 


August, 1878. Pap ae P 
This consists chamber at the breech end of the 


iS en of corresponding form, so that a larger 
y- 


barrel, to a a cartri 

charge of powder can be used than ord: 

3124. Corsets or > re W. R. Lake.—Dated 7th August, 1878.—(A com- 
a) SS 

This consists providing either or both sides of a corset with a series 

of steel "OO or stays, which are alternately covered or with 

zinc and platinum, copper, or other metals, electro- tive and electro- 

negative to each other, and connected by’ wires, , or other good 

conductor, thereby imparting to the corset a volta-galvanic element. 

$3125. Arrarnatus ror THe CoNcENTRATION oF SULPHURIC AciD, &., 
W. R. Lake.—Dated 7th August, 1878.—(A communication.)—(Not pro- 


ceeded with.) 2d. 
a o us comprises a series of vessels made of glass or porcelain 
and w’ 


fit one in the other, and are placed in an inclined plane an 
either with as many sand baths as there are or with a 
single sand bath for all the vessels. They may be simply exposed to the 
naked fire. 
3127. Steam Generators, W. B. and A. H. Death.—Dated 7th August, 
1878. 4d. 
This consists in disposing or arranging any convenient mumber of 
cruciform water tubes transversely across the flue, such tubes being 
rivetted or otherwise secured by flanges to the sides of the flue. 


3130. Trearmest or Paper aNnD > Panes, N. J. Heckmann.— Dated 


8th A ame ape Not 
oe 7 placing fn th the a ae ‘cone in the finishing of 


This consis process 
paper Santen) onwel of prussiate of potash and sulphuret of am- 
monia in the Prop ion of six — of each to every gallon of size. 
The paper or hment is ee San gh this solution and finished as 
in making eouinary paper 
a -* Warcues, F. > i wd.—Dated 8th A t, 1878. 4h 

his relates, First, to the employment of bronze or other 
oultabhe metal, which does not soften or anneal from the effect of heat, 
for the pivot holes and other wearing parts of watches. Secondly, to the 
construction of a cap for lever frame conte Bang such cap to be 
between the case and the movements of the watch ; this cap only one 
hole (for the insertion of the key for winding up the wai the bolt 
being so arranged as to be outside the cap. 


S108, Laame, B. de Meuter.—Dated 8th August, 1878.—(Not proceeded 
with. . 
reservoir is constructed with a circular chamber ruaning 


vertically through the centre thereof. = wick holder is formed of two 
cylindrical tubes of different diameters, the smaller concen- 
trically within the larger. The wick pot ad he dender 


chamber of the reservoir. 
3138. Wasninc Macuinss, J. Lancaster.—Dated 8th August, 1878.—(Not 
proceeded with.) 2d. 
This consists of a barrel or tub, within which is arranged a partition 
formed of staves, bars, or laths lengthwise of the barrel or tub. 


3140. Heameticatty CLosina mame, Borries, Tis, &c., T. G. F. Dolby. 
—Dated 8th August, 1878. 


This consists in inte: _ suitable pitinn packing between the 
lids and the mouths of placing them in a chamber 
with their lids and packing in our thats ott mou the lids not being 


in any way fixed, and exhaus the air from the chamber and from the 
receptacles without heating the same, the lids freely rising to allow the 
air to escape, then admitting air freely tu the chamber, whereby the lids 
are held rmly in place, and a hermetic closing is produced bv atmo- 
spheric pressure. 

3141. DirrerentiaL Pouieys anp Putiey Biocks, G. Tangye.— Dated 8th 


nn, 1878. 
come ¥": - toor comin ions “y- differential pabeve 4 
ks pwede path mye dhe 2 a « pea Pp o! 
the pulley books of the said guide tubes en carried by and swivelling on 
Geo Suber Goto of tatiel cues or pines wivelling on opposite ends of the 
axis of the differential pulley. 


s168. Guarps ror Carvine Forks, R. B. Plum.—Dated 8th August, 1878. 


This consists in using a guard fixed on pivots in cee teeipore the 
usual ition for this guard is to lie flat. When the carver wishes 
pro con ene Se eae eee er on an enlarged disc of 
which elevates the protector, and so and #0 fong an the fork is in use the carver, 
by retaining his ye protects d from any accident caused by 
the slipping of the k: 

3145. Treatino sang Sracas, J. W. Tasker.—Dated 8th August, 1878.— 
(A communication.) 2d. 

The stalks are boiled in water with soap and soda about three-quarters 
of an hour; — are then washed in clean water, the fibres taken off and 
boiled about the same time, wine vinegar o1: acetic acid 
——_ with the water ; finally the fibres are washed in clean water an 

ied. 


* 4 ates 





3146. Apparatus ror RecisTERING PAYMENTS AND ey A. Steer and 
J. Hands.—Dated 9th August, 1878. fn gi ny with . 

A spindle is supported in , and on the spindle is wound astrip 
of paper having representations of a ‘certain number of a or — 


In front of ene roll of tickets are two rollers for gri ope 
erence of each roller being equal to 7~ oo kX, of ticket. 
Three drums with rie on their outghe of indica’ 


the number of tickets issued are on a spin 
A or bell is also attached, which is ded at each 

plvas rollers. 

3148. Manuracture or com comm, &c., J. V. Hope.—Dated 9th August, 


1878.—{Not 
This endions as withthe of the iron transverse ; 
these tubes are of about the diameter of to be made. Theee 


tubes are cut into lengths, each being sufficient to make one ring. 












» long consideration, the author is inclin 
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lengths are placed under a press with a pointed or rounded mandril, which 

presses them out to the exact annular form and also tightly compresses 

them betweeu dies which mould them into the exact shape required. 

9151. Treatment or Date Fruit anv Szeps, 7. F. Henley.—Dated 9th 
August, 1878. 4d. 

The dates are dried in a kiln or vessel; they are then placed in a pan 
having an intermittent movement, and in which they are acted upon by 
a mallet to separate the flesh from the seeds. The bottom of the pan is 
perforated and the particles of flesh pass through the meshes. The fruit 
thus separated can be subjected to fermentation and be used in brewing 
and like operations. The seeds are placed in a vessel where they are 
heated till they become black ; when cold er are ground, aad powder 
can be employed alone or in combination with some of the fruit with 
water to se ne a beverage. 

3156. Sprinos ror Bicycies, &c., A. J. Worrall.—Dated 9th August, 
1878.—( Not proceeded with.) 2d. 

The spring is constructed of a section see from the shape of the 
letter U, to that of a complete circle, such shape oe the use of a 
much lighter material while retaining the same strength of spring. 
3157. Appliance ror Corns, &c., M. Wilson.—Dated 9th August, 1578. 

6d. 

This consists of an elastic band or bandage, on the top of which is a 


hole or cavity, and over this cavity is placed a cap, thus forming a 
receptacle. 











Tue AmericAN Parent Bitt.—A bill, introducing many 
changes in American patent law, has been for some time before 
the United States islature. Little has been heard concerning 
it in this country, and the most important innovation, as far as 
Englishmen are concerned, was a clause prohibiting the granting 
of patents for any invention which had been used or published in 
another country. Under the existing law an English or French 
inventor and patentee can obtain a patent in America, provided 
the thing patented has not been publicly used for more than two 
years in the United States. The new law would have stopped 
all grants of patents under these conditions. The bill was brought 
before the House on March Ist, and was thrown out by a con- 
siderable majority. The Scientific American, commenticg on the 
circumstance, says :—‘‘ The industrial interests of the count: 
have happily escaped an imminent peril; for a measure whic 
involved so serious an invasion of the rights of a valuable species 
of property, to the discouragement of the class of men upon 
whose efforts our varied industries are chiefly founded, must have 
reacted disastrously upon the prosperity of all classes. Accord- 
ingly the thanks, not only of inventors and manufacturers, but 
of the entire community, are due to the members of Congress 
who voted against the obnoxious measure, and still more to the 
thoughtful citizens throughout the land, whose multitudinous pro- 
tests against the passage of the bill convinced Congress that the 
people wera emphatically opposed to the threatened invasion of 
the rights of inventors.” 

SraNLeY’s Fiurm ProressronaL CoLtours.—We have received 
from Mr. Stanley, of Great Turnstile, a box of these fluid colours, 
and have tried them in colouring mechanical and architectural 
engineering drawings. These colours are designed to secure 
uniformity in the colouring of drawings and diagrams, and to 
save the time occupied in mixing ordinary colours for professional 
pu s. ‘They are the result of a good deal of experiment, and, 
as oe as we have tried them, are very cg ag ‘They are 
perfectly free from any greasiness, and follow the brush easily, 
and for washes are particularly free and uniform in working. 
The advantage attending their use in respect of the absence of 
any necessary preparation is very great, and after experience 
with them a draughtsman will feel it as inconvenient to mix 
colours for mechanical or architectural work as to prepare ink 
for writing a letter. It is not pretended that the colours are 
suitable for artistic purposes, and, indeed, the difficulty of re- 
moving them would sometimes be an objection if they were 
otherwise suited. ‘The colours are permanent, as far as we have 
been able to ascertain, and about a year’s employment of them by 
Mr. J. P. Maginnis, at the Institution of Mechanical Engineers, 
in the preparation of large, highly-coloured diagrams, has resulted 
in a very ‘avourable opinion of their value. The box we have 
received contains twelve colours, and a cake of good Indian ink 
placed in a suitable metallic holder. No palette is necessary, as 
the colour may be taken directly from the bottle with the brush, 
drawing it over the throat of the bottle to remove the surplus. 
We consider these colours offer advantages which will secure their 
use in every drawing office. 

THE METEOROLOGICAL Socrety.—The usual monthly meeting 
of this society was held on Wednesday, the 19th instant, at the 
Institution of Civil Engineers, Mr. C. Greaves, F.G.S., presi- 
dent, in thechair. The following were ballotted for and duly elected 
Fellows of the Society:—R. Burniston, W. H. Crawford, J 
Davies, the Earl of Derby, H. Downs, 8S. Egar, J.S. Hodgson, 
8. Hollins, T. M. Hopkins, H. Horncastle, C. W. Johnson, E. 
M. Nelson, and F. Wilkin. Thirteen candidates for admission 
into the society were proposed. The papers read were: “ Dew, 
Mist, and Fog,” by George Dines, F.M.S. The author has 
during the last two ay me made a number of experiments to deter- 
mine the amount of dew that is deposited on the surface of the 
earth. The plan adopted was as follows: Glasses similar to 
ordinary watch glasses were procured, the surface area, and the 
weight of each was ascertained. These glasses were exposed to 
the open air in the evening, being placed on different substances, 
viz., on grass, on slate, and on a deal board, the two latter being 
raised a few inches above the grass. A minimum thermometer 
was generally placed by the side of each glass. It is only on 
rare occasions that an amount of dew exceeding the 0°010in. in 
depth has been deposited _ the measuring glasses, and out of 
198 observations, in only three has that amount been exceeded. 
Fifty-eight observations give the amount from 0°010in. to 0°005in.; 
107 from 0°005in. to 0°00lin.; 22 less than 0°00lin., and 8 observa- 
tions no dew at all. The author thinks it may be fairly assumed 
that the average annual deposit of dew upon the surface of the 
earth falls short of 1‘5in. There are two kinds of mist, the 
morning and evening; the morning mist is caused by the evapora- 
tion from the water and the moist ground taking place faster 
than the vapour is taken away, the air becomes saturated ; but 
this does not stop the evaporation, the vapour continues to 
rise into the air, is there condensed and forms mist, which 

ually spreads over a wider surface. ‘The evening mist is pro- 
uced as follows:—The cold on the grass caused 3. radiation 
lowers the temperature of the air above it. The invisible vapour 
of water previously existing in the air is in excess of that which 
the air can retain when the temperature is lowered. ‘The 
surplus is condensed, becomes a mist-cloud, and floats in the air 
just above the surface of the grass. Taken either separately or 
combined, the mists ry ey to the author totally and altogether 
inadequate to account for those dense fogs which at times over- 
—s large tracts of country. Dense fogs near the earth are 
often accompanied by a clear sky above, when the sun may be seen 
reflected from the gilded vanes of our — buildings. After 
to attribute these fogs 

to some cause at present unknown to us, by which the whole 
body of the air, to some distance above the. surface of the earth, 
is cooled down, and as a consequence, part of the vapour in that 
air is condensed and forms what has been an ‘earth 
cloud.” ‘On the Inclination of the Axes of Cyclones,” by the 
Rev. W. Clement Ley, M.A., F.M.S. The object of this paper 
is to call attention to the evidences recently afforded by the 
results of mountain observations to the theory that ‘‘the axis of 
a cyclone inclines backwards.” The author first reviews the 
state of the question up to the present time, and details his own 
investigations, chiefly founded upon the movement of cirrus 
clouds ; he then refers to Prof. Loomis’ recent contributions to 
meteorology, in which is discussed the observations at the 
summits and bases of several high mountains, the results of 
which fully confirm the theory, that the axis of a cyclone 
inclines backwards. ‘‘Contributions to the meteorology of the 
Pacific, No. III., Samoan or Navigator Islands,” by Robert H. 


Dvstis Port anp Harsour Works.—In the course of the 
evidence recently given in support of the bill of the Board for 
further powers, Mr. Bindon B. Stoney gave some interesting 
statistical information. During the past twenty years, Mr. 
Stoney said, the tonnage of the port had much more than doubled. 
In 1858 it was 946,189 tons. Last year it amounted to 2,226,185 
tons; and as eae shipping tonnage, the port of Dublin was 
now the fifth largest in the United Kingdom. The coasting 
trade had incr from 826,103 to 1,680,061 tons, and the over- 
sea trade from 120,086 to 344,124 tons. Previous to 1865, the 
fore-shore of the river used to strip a long way in front of the 
uay walls, and timber jetties had to be used. For some years 
that expedient answe for smaller vessels, while the larger 
vessels discharged their cargoes either in Kingstown or at 
Halpin’s Pool at the end of the North Wall. ‘The first attempt 
at providing deep water quays was commenced in 1864 by 
rebuilding nearly 700ft. of the east end of the North Wall Quay, 
by which vessels drawing 17ft. of water were enabled to float at 
low water. The most important improvements were not com- 
menced until 1870. Since then 6500ft. of quays had been 
either rebuilt or constructed where there were no quays 
before, giving depths of from 15ft. to 24ft. at low water and 
enabling cross Channel steamers to sail independently of the 
tides, and the large class of sea-going vessels now frequenting the 
rt to be always afloat. In consequence of extending commerce 
it was deemed necessary to provide additional deep water 
accommodation by extending the North Wall and constructing 
a basin in which the largest vessels could float at all states of the 
tide. The masonry work of the extension was commenced in 
1871, and up to the present 2500 lineal feet of the wall had been 
built according to novel principles of construction by which a 
saving of £16,000 per annum had been effected. Sixty years ago 
there were only 6ft. of water on Dublin bar at low water. Now 
there were 16ft. there at low water, and 28ft. at the high water 
of spring tides. The river channel had been correspondingly 
deepened. The average tonnage dredged during the ten years 
——s 1860 did not exceed 150,000. It was now about 
,000 tons per annum. ‘The greater portion of the material 
lifted by dredging was carried out two miles beyond the Bailey 
Lighthouse in large hopper barges, carrying from 850 to 1000 tons, 
and deposited in deep water. In all this a saving of over 
£30,000 a year had been effected in the working expenses, yet 
Dublin had, relatively, the smallest income of any port in the 
United Kingdom. It had no dues on goods save some small ones 
on timber, bricks, and marble, the total of which never reached 
£2000 a year. The port of Liverpool had £377,612 yearly in 
tonnage dues, and £599,024 a year in rates on goods, making a 
total of £976,636 per annum. In Dublin the tonnage rates were 
£58,451 a year, and the rates on goods the miserable sum of 
£1799 per annum. Belfast had £41,275 a year torinage rates. and 
£37,630 ®% year rates on goods. Cork had only £13,432 a year 
tonnage rates, and £18,306 annual rates on goods. The annual 
registered tonnage of Cork was 740,201. What were the debts 
owed by these towns for the improvement of their ports? Liver- 
1 owed £15,249,290; Glasgow, £3,211,383 ; Dublin, £330,734 ; 
lfast, £716,708 ; Cork, £103,885. There was not now sufficient 
accommodation in the port of Dublin for the vessels using it ; 
and there were strong grounds for believing that if the accommo- 
dation were increased, a very great increase would take place in 
the trade of the port. 


THe Mancuester STEAM Users’ Assocration.—The annual 
meeting of the Manchester Steam Users’ Association was held 
on Tuesday last at its offices, 9, Mount-street, Albert-square, 
Manchester; the president, Hugh Mason, Esq., in the chair. Mr. 
Robert Tonge, the secretary, read the annual report, in which the 
committee of management congratulated the subscribers upon the 
satisfactory progress made by the association during the past year, 
since, eabadipicndin the depression in trade, 175 firms, repre- 
senting 227 works and 326 boilers, had been added to the member- 
ship, and the constituency of the association was larger, both as 
regards the number of members and number of boilers, than at 
any previous period. Onthe 31st December, 1878, the number of 
boilers under inspection was 3363; number of works, 1539; 
members, 1231; revenue of the association, £7233. No boiler 
enrolled with the association had burst during the year, 
but thirty-eight explosions had come to the knowledge of 
the committee as having occurred outside its ranks resulting in 
the death of forty-five persons and injury to seventy-two others. 
The chairman, in moving the adoption of the report, said that 
in the midst of the great commercial gloom by which they were 
surrounded on every hand it was very gratifying indeed to the 
committee to have to present a report and a balance-sheet of a 
character so highly favourable. uring the last fourteen years 
the association had issued upwards of 30,000 boiler guarantees, 
and not a single person had been either killed or injured by any 
‘‘euaranteed” boiler. The association had for a number of 
years advocated that the Legislature should render the adoption 
of independent and periodical inspection of steam boilers com- 
pulsory, and it also urged that whenever an explosion occurred, 
even though no one were killed, there should be an investigation 
of the circumstances and cause of the explosion by competent 
engineers, as was at present the case when explosions occurred 
on board passenger steamships. The members of the committee 
of management were all steam users, and had no desire to harass 
steam users generally, but they feared some law might be passed 
under the influence of a panic which would harass them, and 
when once a law was passed they all knew how almost abso- 
lutely impossible it was to get it repealed. They were 
anxious to manage this matter themselves, and they thought 
that an independent association like theirs, carrying out 
efficient inspections, was the association which should put 
into operation and control any law which might be made with 
re to the management or inspection of steam boilers. On 
the motion of Mr. Thos. Schofield, Manchester, seconded by Mr. 
Chas. Heaton, Bolton, it was resolved :—‘‘ While this meeting 
rejoices in the continued immunity from steam boiler explosions 
enjoyed by the members of this association, whose boilers are 

laced under careful periodical inspection, it regrets to learn that 
| aoa the ranks of the association as many as forty-five persons 
were killed and seventy-two others injured by steam boiler explo- 
sions during the year 1878, seven of those killed being women 
and three being children, while fifteen were outside the works at 
which the explosions occurred. This meeting considers that the 
experience of the past year confirms the conclusions the associa- 
tion has arrived at in previous years—viz., that the greater 
number of steam boiler explosions with their attendant loss of 
life could be, and ought to be prevented ; and therefore that it is the 
duty of the Government to interfere on the behalf cf the public 
safety. Under these circumstances, this meeting trusts that the 

ledge given in the House of Commons on the 25th of July, 1878, 
. the President of the Board of Trade, in reply to Sir Thomas 
Bazley, to the effect that the Government would give the question 
of legislation for the prevention of steam boiler explosion its very 
best attention and bring it before the House early this session, 
will be redeemed, and that some judicious measure will be 
promptly introduced for promoting the general adoption of inde- 
pendent periodical inspection; and that the result will be to 
crown the association’s labours with success, and fulfil its long 
cherished hope that the use of steam may be enjoyed without 
being accompanied by the lamentable sacrifice of human life with 
which it has hitherto been attended.” Mr. Charles Walker, Bury 
moved a resolution thanking the president, vice-presidents, and 
committee for their t services, and appointing those officers 
for the ensuing year, Mr. Hugh Mason being nominated as pre- 
sident, and Sir Joseph Whitworth, Bart., and Sir Thomas 
Bazley, Bart., M.P., vice-presidents. Mr. E. Winser, Man- 
chester, seconded the motion, which was agreed to; and on the 
motion of Mr. Jas. Petrie, Rochdale, seconded by Mr. Adam 
Dugdale, Blackburn, a vote of thanks was passed to the chair- 





Scott, F.R.S. 


man, and the proceedings terminated. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, , AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE business done in Birmingham to day—Thursday—-whether 
in raw or rolled iron was very limited. In the latter department 
a few tons of sheets were disposed of, and tin-plates were still in 
demand ; but raw iron was depreciated as to all but high-class 
all-mine iron, which, demanded by the best sheet makers, was 
firm at £3 5s. per imperial ton. 
The market was depressed by the news of the threatened stop- 
ing of the pumping engines of the South Staffordshire Mines’ 

inage Commissioners. If the engines should cease to pump 
it was declared that nothing could Fag nose the flooding of mines 
of an immense aggregate value. The ironmasters believed that 
they should be able to get coal at a low figure from areas beyond 
the influence of the fiood, but not, it was feared, at the fi at 
— with the prevailing local competition, it can now be pur- 
chased, 
Very earnest hopes were expressed that capitalists in the area 
threatened may yet come forward with a loan to the commis- 
sioners to enable them to keep the engines going. The commis- 
sioners, though they are without enough funds upon their mines’ 
drainage account; yet have a balance on their surface drainage 
account, on behalf of which they have borrowed over £117,000 
from the Public Works Loan Commissioners. A loan of £10,000 
from the Bank of England was obtained on preliminary expenses 
account, and bonds have been given to miscellaneous lenders for 
£7770, for which the security is now very doubtful, for it was the 
rates of the Tipton district. 
To-day tin-plates were still in request, and makers reported 
themselves full of work at an average advance upon the late 
minimum of 2s. all round. ‘The mills were never doing more, and 
the exports were never greater. 
Prices are unsettled, though official quotations show no great 
change. Marked bars are still quoted £7 10s, Unmarked bars 
have been soldas high as £6 103., and as low as £5 17s. 6d. Com- 
mon sheets are priced at £7 5s., doubles being 30s. more, and 
lattens 60s. more, but such prices are seldom realisable in actual 
business. Gas strip is occasionally sold at as high as £6 5s. 

The next quarterly meeting will begin in Wolverhampton on 
Wednesday, April 9th. 

The mills and forges on the west side of Dudley have been 
kept fairly in gear, but not to anything like their full capacity. 
Unmarked bars are quoted £6 per imperial ton, but this class of 
iron is irregular in price. : 

All-mine cold blast pig iron, the produce of the same locality, 
continues to be quoted at £4 5s. per imperial ton. Cinder hot 
blast qualities are quoted at £2, but orders are booked at a little 
less money. Part-mine pigs range from £2 12s. 6d. to £2 15s, per 
imperial ton, according to make. 

The Herbert’s Park Ironworks, near. to Bilston, whose pro- 
prietors are Messrs. David Jones and Sons, have just been laid 
off, and it is not probable that they will be restarted by the same 
proprietary. 

The Cannock Chase colliery owners, according to a statement 
by the men, have agreed to submit to arbitration the question of 
the drop of 3d. per ‘‘day” or stizt, which comes into force at the 
end of this month. 

The search for coal at Spon-lane Colliery, to which the share- 
holders were looking forward with great expectation, has resulted 
in the discovery of various seams, but they are not of the extent 
and value that had been anticipated. 

The colliery enginemen about Wednesbury, believing that 
certain employers are attempting to increase the hours of labour, 
have met and determined to resist any increase in the present 
nine hours which constitute a day’s work. 

The annual meeting of the South Staffordshire Mill and Forge 
Managers’ Association was held at Wednesbury on Saturday. 
Mr. J. Rigby, manager for Mr. W. Gilpin, sen., Cannock, who 
was elected president for the ensuing year, in his inaugural 
address suggested that, with a view to economy, the waste cokes 
or cinders trom the puddling furnace might be used in the blast 
furnace for melting purposes. A great quantity of this material 
was at the present time thrown away as refuse at works in South 
Staffordshire, which, if rightly utilised, would be sufficient to cal- 
cine all the iron ore in the district. He saw no reason why much 
saving should not by the method which he suggested be effected in 
the manufacture of pig iron. 

The operatives in the chandelier and gasfitting trades have 
agreed to allow the notice of the employers for the withdrawal of 
the 15 per cent. bonus to go to arbitration, and Mr. George Dixon 
has consented to sit in Birmingham early in April to hear both 
sides and decide. 

The North Staffordshire iron and coal trade keeps dull. 
The owners of the Ciough Hall Ironworks, Kidsgrove, have given 
their men notice for the termination of all contracts at the end of 
this week. The operatives are expecting a reduction in wages. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


A verY dull tone still prevails throughout the iron trade of 
this district, and, although in some brands a moderate amount 
of business is reported to have been done, the inquiries from 
consumers generally continue extremely small, and they do not 
seem disposed to buy beyond their hand-to-mouth requirements 
until they have orders in hand or there is a reliable prospect of 
securing them. In some cases I hear that founders are rather 
busier, but forge proprietors are still very short of orders, and, 
with the exception of one or two engineering firms who have 
secured tolerably good lines on foreign accounts, this branch of 
trade continues exceedingly quiet; and for home requirements 
there is really little or no demand. 

Amongst Lancashire makers of pig iron the complaint is still 
that they are doing very little business, and the orders coming to 
hand are not nearly sufficient to take away even the present 
exceedingly limited output, less than one-third of the local pre- 
mises being just now in blast, and at some of the works very heavy 
stocks are held. The quoted prices for delivery into Manchester 
remain at 47s. per ton tor No. 3 foundry, and 46s. for No. 4 forge 
less 24 per cent., but if business could be secured at some slight 
concession upon these figures there is little doubt makers would 
be disposed to give. Any business offering in the market is, 
however, so-keenly competed for by the holders of outside brands, 
particularly some of the Lincolnshire and Derbyshire brands, that 
neither local nor even north-country makers have much chance 
of securing orders in this market. Thereis, however, a somewhat 
easier tone in Middlesbrough iron, as business could not be done 
at the prices which makers have been asking of late, and mer- 
chants are disposed to sell at somewhat under the list rates, 
g-m.b.’s delivered equal to Manchester being offered at slightly 
under 43s. 6d. per ton net cash. For good ordinary brands of 
Lincolnshire iron the average quoted prices for delivery into the 
Manchester district are about 44s. 6d. per ton for No. 3 foundry, 
and 43s. 6d. for No. 4 forge, less 24 per cent., with a trifle more 
being asked for Derbyshire foundry qualities, but there are seller 
of Lincolnshire foundry iron in this market at under 43s. per 
ton less 24 per cent. 

The finished iron trade continues very quiet, and there is still 
a keen competition for any business offering in the market, orders 
being taken at extremely low prices. For delivery into the Man- 
chester district the average quoted rates remain at about £5 10s. 
to £5 15s. for Lancashire and Middlesbrough, and £5 15s. to £6 
per imperial ton for North Staffordshire bars. 

The long-continued depression in this branch of trade is neces- 





sarily beginning to make itself severely felt in the district, and as 
a consequence two important finished ironworks in the south-west 











236 


THE ENGINEER. 





Marcu 28, 1879. 








of Lancashire have just recently been brought into difficulties, 


for the present. 

Apart from a little extra demand for the better classes of round 
coal, suitable for house fire purposes, which has been temporarily 
B y the recurrence of severe weather, the coal trade of this 

istrict is generally dull, the demand for all the lower qualities of 
fuel for iron making and general manufacturing purposes being 
extremely small, and prices are weak and irregular. In the 
Manchester district it is not improbable that the reductions 
which, at the commencement of the month, were made in the 
delivered prices of house fire and engine fuel, will be followed at 
the close of the month by similar concessions on the pit and 
wharf prices, and generally throughout Lancashire there is a 
good deal of pushing for orders at very low figures in all the lower 
classes of fuel. The average quoted prices at the pit mouth are 
about as under:—Best coal, 4s. to 10s.; second qualities, 6s. 6d. 
to 7s. 6d.; common coal, 4s. 9d. to 5s. 6d.; burgy, 3s. 9d. to 4s. 6d.; 
and slack, 2s. to 3s. 6d. per imperial ton, according to quality. 

A few of the gas companies are now inquiring for contracts, 
but in most cases they are asking for long forward deliveries, 
which very few colliery proprietors would care to entertain, and 
buyers evidently expect to place their contracts at very low prices. 

The shipping trade is very quiet, and buyers are able to place 
their orders at extremely low figures. 

An effort is being made to form an alliance of trade councils, 
and with this object in view aconference is to be held in Man- 
chester on Good Friday next. By this means it is sought to 
secure for organised trade svucieties “‘a permanent centre of com- 
munication, with ready means of rendering mutual advice and 
assistance in times of difficulty and distress.” 

Iam somewhat surprised to find that notwithstanding the 
many rumours which have been freely circulated as to the dis- 
covery of the means of making pom f from Cleveland iron, and 
the probability of the steel trade of the Barrow district being 
affected thereby, that there is still such a confidence observable in 
commercial and business circles that the West Coast of Lanca- 
shire will be able to hold its own. Itis argued that the richest 
ores in the world lie here in Barrow, yielding an average per- 
centage of metal of 53, that the cost of getting the raw material 
has been so minimised, and that the expense of working has been 
brought down to such an extent, that considering no process of 
dephosphorisation is required, makers will be able at any rate to 
compete with the east coast, notwithstanding the disadvantages 
attendant on being so far away from the coalfields. As things 
are, mer iron is not much more than 10s. per ton dearer than 
Cleveland pig, and when it is considered that west coast makers 
are now selling steel at between £4 and £5 per ton, it will be 
easily perceived that if all that is claimed to be done on the east 
coast can be realised the expense of the process must be small or 
it will not have any practical result. 

The pig iron and the steel trades are very quiet, and there is 
no new feature to notice except, perhaps, that a rather larger 
tonnage is being shipped to the Continent of pig iron, and that a 
few foreign orders for steel rails have been recently placed. 

There seems no immediate probability of the iron shipbuilding 
and finished iron trades assuming a better position than that 
which they occupy at present, as very few orders are offering. 

e iron ore, , and coke trades are depressed, and only a 
limited business is doing at the low prices which have been lately 
prevalent. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


I cannot find any of our local ironmasters who are dis 
accept the invitation offered by the Government of New Zealand 
to manufacture 100,000 tons of steel rails. There is one fatal 
condition attached to that offer—that the rails shall be manufac- 
tured within the colony, from New Zealand ores. The New 
Zealand Government are good enough to agree to pay one-half of 
the cost of conveyance to the colony, by sea, of the workmen to 
be en in the manufacture. Local manufacturers regard the 
= as made in the interest of the colony alone, and are not 

i ~ ie to embark in a large undertaking of the kind, even 
although a preliminary order for 100,000 tons is guaranteed. 

The silver and plated trades are very languid. At the leading 
works in this town the men have been put on five days a-week. 
I can only hear of one house which is fully employed in 
the silver trade at present. This firm are very busy on orders 
for the Civil Service stores. ‘‘Civil Service” is becoming an 
important consideration in local contracts, for cutlery as well as 
silver plate. 

I hear some complaint of the action of the Canadian Govern- 
ment in proposing to make up the deficiencies of their revenue 
by largely increased duties. The duties the Canadian Govern- 
ment propose to levy on local manufactures are :—Pig iron, 
2 dols. per ton ; iron, slab, 124 per cent.; bars, plates, and rods, 
174 per cent.; rails, 15 per cent.; railway fish-plates, 174 per cent.; 
wire, 25 per cent.; coal, 50 cents per ton. The average percentage 
of duties un American products is less than 10 per cent., but the 
average to be imposed on English goods is 17} per cent. It is 
noted as a significant fact that the English Government have for 
the first time omitted to state, in their instructions to the new 
Governor-General, that fiscal bills of this kind must be submitted 
for her Majesty’s approval. 

I hear that the Government contract for files has this year been 
taken by several establishments who have joined for the purpose. 
For many years previously the contract has been held by Messrs. 
Charles Cammell and Co., Limited, Cyclops Works. The file 
cutlers and forgers, who have been required to concede a reduc- 
tion, have held another meeting, and resolved to raise a fund to 
make vigorous resistance. Messrs. Cammell and Co. are not 
amongst the firms who have made the demand. 

The armour-plate trade has been very quiet for a longtime. I 
am told that another order has been placed by the Government 
at Sheffield. The plate selected is the Wilson patent—which is 
on the compound principle—steel, with backing of iron. 

There is rather a better demand for rails and tires, steel in 
castings, and knives for agricultural implements, as well as in 
steel wire. For edge-tools there is a very slight call, and the 
cutlery trades, particularly the spring knife and scissor trades, 
are excessively quiet. 

One or two engineering houses report a slight improvement in 
the home trade, but as a rule there is very iittle doing. The 
colliery districts are too quiet to permit of activity in the 
engineering departments. Several firms are renewing and 
ee their plant, a class of orders which usually go to two 

ouses. 

At the annual meeting of Charles Cammell and Co., Limited, 
Cyclops Steel and Ironworks, held on Wednesday, Mr. George 
Wilson, the newly-elected chairman, said the depression of trade 
through which the great companies were passing made it a pro- 
blem not so much how to make a profit as how to avoid a loss. 
He’and his colleagues had gone on the principle of doing no 
business unless it yielded something to the good. 

Messrs. Brown, Bayley, and Dixon, Limited, and Messrs Wm. 
Jessop and Sons, Limited, have also held their meetings this 
week. The dividends of the three companies are alike—5 per 
cent. 


sed to 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE improvement which set in in the pig iron trade of the North 
of England about a monthago, and which, bringing about a transi- 
tion from despair to hope, led to somewhat extravagant expecta- 
tions, which are not being realised. The improvement, however, is 
undoubted, and although on Tuesday last the market was easier 





| and merchants’ rates 6d. per ton lower, it is scarcely possible that 
and one of these at least, I understand, will be stopped altogether | 


prices will return to the point from which they were raised when the 
improvement set in. The present state of the market is due to 
the fact that those merchants who have been adopting Bearing 
operations have regained somewhat of the courage which forsook 
them when it became apparent that prices were going to ascend. 
The chief makers, however, are | booked ahead, and conse- 
quently do not lower their quotations. Shipments both to Scot- 
land and the Continent have been exceedingly brisk during the 
week, and it will not be surprising should a rise in prices soon take 
place. The quarterly meeting of the North of England iron trade 
will be held on the 8th proximo, at Middlesbrough ; and in con- 
sequence of the more hopeful state of affairs it will, no doubt, 
prove more interesting than it was three months ago. The only 
unpleasant feature is that the manufactured iron trade does not 
exhibit any more life, and orders are no more plentiful than they 
were before the improvement in the pig iron trade was manifested. 
Should the Scotch or foreign demand for pig iron fall off, there is 
no present chance of making up for the deficiency by additional 
sales for local consumption. On Tuesday, prices were nominally 
the same as last week. Messrs. Connal and Co. report that their 
stock of Cleveland iron now amounts to 85,000 tons, and that they 
are receiving about 300 tons daily. They state that their Mid- 
dlesbrough f.o.b. warrants are quoted at 36s. net cash for No. 3. 
The wages question in the Durham coal trade is in an unsettled 
condition, and it is not improbable that it will lead to a stoppage 
of work. The employers are demanding a reduction of 15 per 
cent., and do not appear willing to accede to the request of the 
miners to submit the matter to arbitration. Should a cessation 
of work take place, and continue for a lengthened period, the 
effect upon the whole trade of the North of England will be 
most serious. At nearly all the furnaces and works in the dis- 
trict there are considerable stocks of coal and coke, but these 
will not hold out for more than a few days. A struggle between 
the colliery owners and the miners of Durham will have a most 
disastrous effect upon every branch of industry. While the 
wages of miners are exceedingly low, it cannot be disputed that 
the balance has been on the wrong side of the book with regard 
to the owners at many of the pits in the county. There are now 
not more than half as many miners employed as in the days of 
brisk trade, and these are not engaged full time. At least one- 
third of the pits are laid off, and the state of affairs is altogether 
most melancholy. It is sinzerely to be hoped that the owners 
will accede to arbitration, and thus prevent a stoppage of work. 
The iron shipbuilding trade continues brisk. Several fine 
vessels are in course of construction on the Tees, and others have 
been launched within the last day or two. On Monday last 
Messrs. M. Pearse and Co., of Stockton, launched a fine iron 
screw steamer, 243ft. 9in. long, and 32ft. broad. She is about 
1360 tons gross measurement, and estimated to carry nearly 1800 
tons dead weight cargo. Her engines were built by Messrs. Blair 
and Co., of Stockton, and are of 120-horse power nominal. She 
was christened the Zulu, and is intended for the Mediterranean 
trade. On the same day Messrs. Raylton, Dixon, and Co., of 
Middlesbrough, launched an iron screw steamer, 245ft. long, 33ft. 
beam, and 16ft. depth of hold. She will carry 1513 tons at 16ft. 
draught. Her engines are of 130-horse power. She was 
christened the Senior, and is intended for the iron ore trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

In most departments of the iron trade the experience of the 
past week has been disappointing and business is considerably 
duller and on a more limited scale than it was several weeks ago. 
But it may afford some consolation to remember that the activity 
which characterised the market in the early yart of the present 
month was in a great measure due to purely speculative causes ; 
so that the state of the market at the moment may be quite con- 
sistent with a growing improvement. The shipments continue to 
— most favourably with those of last season, there being a 
to increase to date of 22,417 tons. There is at the 
same time a considerable decrease in the imports of pig iron from 
Cleveland, and our ironmasters are making a larger sale, and 
keeping up the production even beyond the limit of last year. In 
the course of the week 3951 tons of pigs were added to the reserve 
in Messrs. Connal and Co.’s stores, which now amounts to 
230,587 tons. One furnace has been damped out at Langloan 
Ironworks, and there are 89 in all blowing, as compared with 87 
at the same date last year. 

The warrant market on the whole has been dull, and prices 
have receded. Business was done on Friday morning at from 
43s. 43d. to 43s. 54d. cash, and 43s. 6d. to 43s. 64d. one month, 
whilst in the afternoon 43s. 44d. cash, and 43s. 6d. one month were 
the quotations. On Monday the market was dull at the opening, 
with prices 3d. lower, but there was a slight recovery in the 
course of the day. Business was done in the morning at from 
43s. 2d. to 43s. 3d. cash, and 43s. 3d. to 43s. 44d. one month, the 
quotations in the afternoon being 43s. 3d. to 43s. 5d. cash, and 
43s. 6d. one month. The market was flat on Tuesday, with little 
business and prices receding. Transactions effected were at 
43s, 4d. to 43s. 1d. cash, and 43s. 14d. month fixed. The market 
was steady all day on Wednesday, and a large business done up 
to 43s. 3d. cash. To-day—Thursday—the market firm, wit 
business at 43s. 44d. one month, and 43s. 3d. and 43s. 25d. cash. 

Although the shipping returns are large purchases on foreign 
account are not expected to be made so largely in the coming 
month as they were in the first two weeks of March. It would, 
of course, be pleasant to be disappointed in this surmise, but 
present appearances are against any such result. Makers’ quota- 
tions are reduced 6d. all round, the figures being as follows:—G.m.b., 
f.o.b., at Glasgow, per imperial ton, No. 1, 43s. 6d.; No. 3, 42s.; 
Gartsherrie, No. 1, 48s. 6d.; No. 3, 44s.; Coltness, No. 1, 51s.; 
No. 3, 45s.; Summerlee, No. 1, 46s. 6d.; No. 3, 43s. 6d.; 
Langloan, No. 1, 50s.; No. 3, 44s.; Carnbroe, No. 1, 45s.; No. 3, 
43s. 6d.; Monkland, No. 1, 43s. 6d.; No. 3, 42s.; Clyde, No. 1, 
43s. 6d.; No. 3, 42s.; Govan, at Broomielaw, No. 1, 43s. 6d.; 
No. 3, 42s.: Calder, at Port Dundas, No. 1, 48s.; No. 3, 44s.; 
Glengarnock, at Ardrossan, No. 1, 46s. 6d.; No. 3, 43s. 6d.; 
Eglinton, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Dalmellington, No. 1, 
43s. 6d.; No. 3, 42s. 6d.; Carron, at Grangemouth, No. 1, 60s.; 
No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 50s.; No. 3, 45s. 6d. 

There is a fair business doing in the malleable iron trade at the 
reduced rates, and engineers and ironfounders are doing a good 
trade with India and the colonies. Last week’s shipments of 
iron manufactures from the Clyde, included £3200 worth of 
machinery, of which £2373 went to New Zealand; £10,000 
castings, of which £5436 were pipes for Rio de Janeiro, £1933 
pipes for Melbourne, and £1228 for New Zealand, and £4500 of 
miscellaneous articles for different places. 

The coal trade continues quiet in all its departments, and prices 
are very low. A slight improvement has been noticeable in the 
foreign exports of coals during the past two weeks; but on the 
year to date there is a falling off, compared with the shipments 
for the same period of 1878 of 20,000 tons. When it is recollected 
that prices are lower than they were a year ago, it will be seen 
that the coalmaster’s circumstances are far from exhibiting signs 
of improvement. He will, however, reap some little advantage 
from the reductions of wages, and of rents and carriage charges 
that have recently taken effect. 

The result of a conference between representatives of the Fife 
and Clackmannan miners and their employers, as to a reduction 
of 124 per cent. on the wages, is that the latter resolutely decline 
to make the slightest modification in the amount of the reduction. 

Since last report further progress has been made by the master 
engineers and ironworkers in extending the hours of labour. The 
employés of the Glasgow and South-Western Railway Company 
at their engine works, Kilmarnock, have had their hours extended 
from fifty-one to fifty-four, and the workmen of the Kilmarnock 





Meter Company have received notice that asimilar extension will 
be made in their case, At a general meeting a few evenings ago, 
the Greenock operative engineers resolved by a majority to Oppose 
the extension of hours, but the minority was so car that it is 
believed they will not hazard the consequences of carrying the 
resolution into effect. Notices have been posted in all the ship- 
building and engineering works at Dumbarton that the hours will 
be extended from fifty-one to fifty-four after the 4th April. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coalowners have indicated in the clearest manner that a 
reduction all round of 10 per cent. is imperative. The men 
appear tolerably well agreed that a reduction is necessary, and 
even offer 5 per cent. from house collieries, and 74 from steam 
coal; but this the masters cannot accept, especially as 10 per 
cent. has been obtained by coalowners outside the sliding scale 
arrangement. So the matter stands for the present, but a con- 
ciliatory feeling exists between masters and men, and I think 
that the prepaeed reduction will be generally carried out. The 
present character of the coal trade of South Wales is critical to 
many, and small owners are rapidly succumbing. Those who 
can weather the storm for another year will see the turn of 
things, it is confidently expected, but until then the trial must, 
of necessity, be severe. The area of steam coal, too, is expanding, 
and competition will become keener. Last year there was an 
output of over 6,000,000 tons. ‘This year, or at all events the 
period from July, 1879, to June, 1880, will witness, it is believed, 
an output of 10,000,000 tons, if no untoward strikes occur. 
Strikes have done mischief to every coal district. The Wigan 
strike lost them their French trade, which Wales now holds; 
one strike cost us the West of England trade, which Bristol and 
other parts enjoy. Several important changes may be expected 
to take place in coai traffic when Penrhiwceiber and Harris’ 
Navigation Collieries are in full work. One must materially 
affect the Rhymney Railway, as Messrs. Cory’s coal will go prin- 
cipally from the Mountain Ash Valley. 

There was a slight falling off in coal exports last week, the 
total from all parts amounting to 118,223 tons, out of which 
Cardiff sent 92,006 tons. 

The West India season is now closing, but still an average of 
6000 to 7000 tons even now form the weekly export from Cardiff 
alone. The French trade is regarded as dull. South America 
is decidedly looking up, 17,000 tons having left for that country last 
week, while the demands from the Mediterranean continue fairly 
good. Nearly 6000 tons left for South Africa last week. As a 
proof of competition for freights I note that charters have been 
accepted for Havre at as low a rate as 5s. 3d. per ton. 

Prices are anything but firm even for best coal, and though at 
existing quotations cualowners have much difficulty in avoiding 
— loss, still buyers resort to every expedient to get them 

orced down still lower. 

The Ocean Company is sending large cargoes to India from 
Newport, and the general aspect of business at that port is 
encouraging. 

Large quantities of ore and pitwood continue to arrive. I have 
heard of small quantities of Bilbao ore being sold for less than 
10s, per ton, but this is an exceptional price, 15s. being generally 
realised. 

The iron trade shows no improvement worth recording. The 
Ebbw Vale Company hold some orders of moderate character, 
and so does Rhymney, which has been making rails lately 
for Rio de Janeiro, Hummelingen, and Lisbon. The coke ovens 
have been lit at Sirhowy, and there is an expectation that the 
furnaces will soon be again at work. Probably they would have 
been ere this but for the untimely death of the manager. 

The Swansea Tramway Company is fighting out an arbitration 
case—a claim against it of £10,000. 

The tin-plate workers at Melingriffith still hold out. 

A deputation of Welsh coalowners had an interview last week 
with the directors of the Great Western Company with a view to 
the reduction of the coal rate. The coalowners had a careful 
hearing, and there is a prospect of a concession being made. 

The tin-plate trade is still hopeful, and prospects are good if 
makers remain firm and do not make excessively. uyers have 
unquestionably been pressing for lower figures, and had the new 
course been followed of keepiag the make up to full quantity, 
sales would in all probability have been effected at the lower 
rates. So far as appearances go, I think last quotations for ordi- 
nary coke will be retained in next week’s transactions, though I 
admit having seen quotations a shilling less. 

Sinking operations at the hematite works of the Dowlais Com- 
pany, near Llantrissaint, have been resumed. This company 
is also getting a first-class Welsh mine from Llwynypia. 

The patent fuel trade is showing better signs, and at Swansea 
in particular. 

An explosion occurred in one of the Dowlais coal pits on 
Sunday morning. Of repairers, who were putting the place in order 
for Monday one man was killed and seven or eight injured, 
some badly. The men are in the habit of working with naked 
lights, and the impression is that the explosion was due to an 
irruption of air bringing about an explosive condition, and not to 
an irruption of gas. The inquest has been adjourned. 
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WOOD-WORKING MACHINERY AT THE PARIS 
EXHIBITION. 


No. V. 


One of the largest exhibitors in this class of machinery 
was M. F. Arbey, of Paris, who was enabled to divide 
his stands into two parts, one of which was in Class 59 in 
the agricultural annexe, and the other in the French 
machinery hall. As it is not our intention so much to 
institute a comparison between the different manufac- 
turers in France as between the French machines and 
those of other countries, and, as M. Arbey’s exhibit com- 
prised nearly eve kind of wood-working machinery in 
use in French workshops with one or two exceptions of 
which we shall treat later, we will, for convenience sake, 
and to reduce the comparison into as compact a form as 
possible without prejudice to the claims of nny 
to which no doubt others may consider themselves entitled, 
adopt his forms and mode of application as typical of 
general French cong in this class of machinery. 

The stand in the French agricultural annexe contained 
principally machines for the heavier classes of work. The 
most powerful was a vertical timber and log frame, with 
chain feed for logs of any length, and of a diameter up 
to 28in. The stroke of the saws, of which any number 
of blades up to fifteen can be inserted, is about 30in., 
and the speed about 160 to 180 strokes per minute, with 
from 4 to 6-horse power. The connecting rods are of 
wood, and the crank and fly-wheels sunk in a shallow pit. 
The frame is of cast iron, and every part of channel iron 
section. The bearings are of steel, very light, and bolted 
on to the cheek plates. The Ye and bottom frame plates 
are steadied by iron rods. All the bearings are excessively 
light, and, although peones steadiness may be obtained 
onasolid foundatiox, there was too much vibration percep- 
tible as erected. The log is clamped at either end 
on four-wheeled trucks, by means of set screws acting on 








arrangement of chains and rollers ; the adjustment, how- 
ever, 1s very accurate. Nevertheless, as the application 
of band saws appears to be specially adap or hard 
and expensive woods, and not for soft ones, where the 
loss in the cut has no influence on the economical results, 
we believe that, whatever the original opinion may have 
been at their first introduction, experience will prove 
that the nicety of adjustment and amount of care required 
in attending them are items which will militate against 
their being able to compete, in the long run, with circular 
blades for general work. This nicety of adjustment is of 
vital importance to the accuracy of cutting fine planks 
and preventing a waste of material. The saw in question 
professes to cut 4ft. per minute, but the speed it attained 
under our observation was much less ; the work done 
was, on the whole, very clean, but there were too many 
variations in depth of cut, showing either differences in 
the set of the teeth or inequalities of speed, to impress 
us favourably with the system. 

A 47in. portable circular saw bench with rollers is, as 
the name naturally suggests, a wooden bench, with tele- 
scopic guide frames supporting rollers, which can be 
attached to a pair of wheels and moved from place to 
place in a forest. The feed is on the usual rope and 
drum system, and there is no special feature about the 
bench to call for notice. The arrangement for removal 
is pou gg and ingenious, and when ready for transport 
it can be drawn by one horse. It worked very well in 
Class 59, where a ready supply of transmitted power was 
always turned on, but as it requires a certain number of 


— | 


general to an endless band saw machine for hand- 
power, the whole of the frame and table is of timber, 
with ten tie rods. The standard for the top pulley is 
exactly the same in form as that of the log saw described, 
and is totally disconnected, excepting prong the blade 
with the lowerpulley. which runs onindependent plummer 
blocks bolted to the longitudinal stays of the bench. The 
time during which the wood-working machinery in the 
French department was in operation was generally confined 
to three or four) hours per diem with intervals of rest, 
and it was, therefore, not subjected to anything like the 
strain put on the English and American machines, which 
were hard at work from morning until night, so of course 
it is impossible to make a thorough comparison of 
their durability on equal grounds ; but there they were, 
apparently as steady as ever, and, as far as the tests they 
have withstood, if not in quite as cleanly, at any rate in 
as serviceable a condition as when they entered the 
building. 

A rule apgpeentey generally adopted by French 
manufacturers of endless band saws is that the free space 
on the table be equal to the diameter of the pulleys ; 
another, that the adoption of any particular form of 
casting be repeated throughout in all similar machines 
the dimensions varying, of course, with the size an 
capacity. For this reason, there is often a greater lack of 
symmetry than might be expected from so artistic a 
nation. For instance, in an endless band saw machine 
with canting table the bed-plate is made to suit the 
standard instead of all being cast in one symmetrical 





pulleys, belts, and some amount of driving power to 
work it, we can only suppose for due execution of the 
manufacturer's intentions that the woods and forests of 
France, either in naturd or through the obliging medium 
of their boards of commissioners, provide all these little 


accessories at a moment’s notice free of expense ; other- | 
cheaper to 


wise we are inclined to think it would 


form. The under frame is very heavy-looking, and the 
| arrangement for canting the table just about as awkward 
| as one could well conceive. Two semicircular arcs are 
| fitted below, passing through cheek pieces bolted to the 
| frame, and penne be ordinary thumbscrews. In all cases 
| the blades are protected both fore and aft, the table 
| by wooden splasher guards, the legs of the attendant 





ARBEY’S PLANING AND TRYING-UP MACHINE. 


levers with adjustable fulcra, and the front truck is | transport the logs to the saw than to reverse the 1 oul 
en 


propelled by the advancing log. 
In a single-blade vertical timber and flitch-cutting 


frame with adjustable fence, the whole of the gear is | 
ingle blade works up and | 


sunk below the floor line, the s 
down in vertical bearings bolted to a semicircular cast 
iron standard, in shape like the half of a cast iron pi 
strengthened by a tapering hollow column at the back. 
The main saw frame consists of a central wooden beam 
with top and bottom wooden crossheads, to the ends of 
one side of which the saw blade is attached, the other 
two being held in ition and tightened up by a light 
iron rod. The feed motion is rack and pinion, the whole 
of the bed plate and fence being carried along simul- 
taneously. The fence is of timber, and holds the log in 
place by means of a toothed claw and set screw at oppo- 
site ends. The feed motion is on the floor line, and 
directly under the control of the attendant. We do not 
quite see the advantage of the system, however, as not 
only must the difficulty of obtaining a steady standard 
be considerable with so much overhead gear and so small 
an areaof base, butthis mustalsobe very much increased by 
the want of stability of the surrounding peri, which are 
necessarily undermined to give space for the underground 
driving gear. Both the above saws are, however, evidently 
types much used in France, as they coincide in nearly 
pn Ee geome d detail with machines of the same class 
exhibited by the same firm in Vienna in 1873. As an 
exemplification of the use of the band saw for large 
stuff, there is a large band saw timber frame with rack 
feed. The pulleys are 4ft. diameter, and in ordinary 
tension about 8ft, apart centre to centre. The standard 
is of cast iron with double angle iron section |, and 
bolted to the bed plate which carries the feed gear. The 
saw is protected by a wooden splasher guard, and works 
in adjustable hard. wood guides above and below the 
stuff. The tension is set by a hand-wheel and spur 
attached to the vertical standard. The fence plate, which 
differs entirely from the old arrangement shown in Vienna, 
is on the side of lognearest the standard, and worked from 


the back of the bed plate, is now on the outside of the 


og, and worked by a somewhat complicated-looking | the most modest capital. The same remarks apply in | 


; 








tion. The item of driving power appears to have 
omitted in the calculations of the inventor. 
A “double connecting roll, roller feed, timber frame” to 


saw up to 20in. is rather a confusing title for a very | 


simple vertical frame saw for squared logs. It differs 
very slightly in the working of the blades from that first- 
mentioned, excepting that the standards are more splayed 
at the base and braced midways instead of at the top, 
by means of the bed plate which carries the smoo 
pressure and toothed feed rolls and gear. Any number 
of blades can be inserted, as the feed rollers are behind 
the saw, and the machine is constructed to take stuff 
18in. by 20in. The rollers are adjustable to bring the lo 
to different saws without removing the extra blades, an 
a differential speed is given to the feed rollers working in 
unison with the stroke of the saw. 

The ae of timber benches in almost all 
classes of French wood-working machinery is a feature 
not entirely to be overlooked ; timber certainly has its dis- 
advantages in its perishable nature, and its want of power 
to offer the same steadiness in the bearings as cast 
frames, but, from the class of work turned wey ob French 
manutacturers, we cannot suppose that they are so far 
behind their foreign competitors as to be ignorant of 
these points, nor sv wedded to past traditions as to be 
oblivious of surrounding improvements ; therefore, before 
condemning what appear to us as deficiencies in 
strength, we must first consider whether there be 
not some other grounds for their preference for appa- 
rently inferior tools before passing a hasty judgment on 
the construction of machines which are able to turn out 
equally Fagan work with the English and American, and 
enable the manufacturers to compete on a parallel foot- 
ing. In loo at a hand-power circular saw bench 
we could not help feeling the weight of this doubt. The 
only ea of wood are the saw blade, spindle, driving 
gear, be and tie bolts, and the two latter are of the 
very — description, yet the work turned out was 
good. wt pre is on the rise and fall system, the 


fence of w and the machine brought within reach of 


| alone being left exposed to the entanglement of a falling 
| blade. Counterweight tensions are things unknown, a 
| hand wheel and screw being the only means adopted for 
| adjustment of the blade. Wooden guides are in most 
cases fitted above and below the table, and generally one 
at the back of the blade. All pulleys are fitted with 
flanges, and, with the exception of the above-mentioned 
omission, as much attention is paid as possible to the pro- 
tection of the attendant against accident. Timber 
framing is also employed for rests for sharpening band 
saws, and some of them are very primitive and ricketty- 
looking machines. 

The display of machinery in the grand French hall was 
of a much more diversified character, and offered as great 
a dissimilarity to English and American manufactures as 
the above. In a planing and trying-up machine, of 
which we give an illustration above, the single cutter 
block is of a spiral form, as shown in enlarged detail, 
about 2ft. 6in. long, with Gin. rings, and driven 
direct from the transmission. The feed motion is 
of the usual chain type, and the whole of the 
table, which is of iron, 14ft. long and 2ft. Gin. 
wide, is moved forward with the stuff. The planks 
are fastened from behind to prevent slipping by a 
somewhat complicated arrangement of flat saw-edged 
clamps, sliding in grooves, tightened up by means of the 
screws and hand wheels a, a, with ball-and-socket bear- 
ings, to allow for different angles of declension. The 
pressure roller, with very weak bearings, is adjustable at 
either end by means of independent set screws. The 

ared wheels appear all too light for heavy work. The 
sie is strong and well proportioned, and the number 
of belts very few. As regards the spiral cutter itself, we 
could only marvel at the complexity of its arrangement 
and attachment to the frame; there are no less than 
twenty peat bolts and forty set screws. It would be 
quite impossible to sharpen the cutter by any ordinary 
sag but, as will be seen by reference to the illustra- 
tion, there is an overhead arrangement of an emery wheel 
ag pal ep 5 = and Godeau’s patent—with levers 
or lowering and lateral movement, which makes the pro- 
cess perfectly simple. 
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‘MINING AND METALLURGY AT THE PARIS 
=XHIBITION. 


No. X. 


Tue duality of administration of Austria and Hungary, 
whatever its merits may be for the ordinary purposes of 
government, had a decidedly prejudicial effect upon 
their mineral exhibition, considered as a whole. The pro- 
ducts of the two countries, which are in many respects 
similar, and the methods followed in their development 
beng subeiensely the same, form a kind of natural unit, 
which was, however, for political reasons, split into 
two parts and placed at greater distances asunder than 
those of many countries further removed from each 
other. A certain bond of union was, however, furnished 
by an imperium in imperto, the State railway company 
which contributed largely from its mines, works, and 
domains in both countries. 

The mineral wealth of these countries, although not the 
largest in Europe, is made out of the most diversified 
elements, including the ores of all the useful metals, 
although many of these are only found in small quanti- 
ties. There is also a great variety in the nature of the 
mineral deposits ; the principal silver and lead mines in 
Bohemia, those of Pribram, being in silurian slates, like 
those of the South of Spain, Mid-Wales or the Isle of 
Man ; while those of Hungary and Transylvania are 
associated with tertiary volcanic rocks, recalling the 
phenomena observed on a much larger scale in Colorado 
and Nevada, South-Eastern Spain and South America. 
As regards mineral fuel Austria and Hungary are alone 
in Europe in possessing coals of secondary and tertiary 
age comparable in quality with those of the older forma- 
tions ; and although the latter are produced in consider- 
able quantity in Bohemia and Moravia, more than half of 
the total coal produce of the empire consists of lignite, 
the quantities for 1876 being as follows:_-Coal, 5,571,325; 
lignite 7,817,521 tons; or together, 13,385,846. Rather 
more than half—57 per cent.—of the whole is raised in 
Bohewia, and only about one-tenth in Hungary. 

With the exception of the Adriatic coast lands, every 
age of the empire produces pig iron to some extent, 

ut the total is only about 400,000 tons annually, the 
largest contributors being Styria and Carinthia, furnish- 
ing together about 40 per cent. of the total. The spathic 
iron ore deposits of these countries are of a class 
unparalleled elsewhere, and are the only examples of the 
occurrence of this mineral in very large masses. Among 
the more recently developed mineral deposits are those of 
ozokerite or earth wax, a substance analogous to paraffine, 
found in large quantities in Galicia, which has come into 
use not only for the same purposes as artificial paraffines, 
but appears to be applied as a substitute for, if not in the 
adulteration of, bees wax in several countries. 

The principal contribution from the Austrian coal 
trade was the collective exhibition of the Ostrau-Karwin 
collieries, in the Moravian-Silesian coal-field. This most 
important basin produces in Austrian territory about 14 
million tons perannum from forty-three pits, varying from 
100 to 350 yards in depth. Some seventy-eight seams, of a 
total thickness of about 260ft., are known—the thickest 
is about 11ft. The coals are of good coking quality, and 
among the most fiery in the world, blowers of gas being 
given off not only in the workings, but occasionally find- 
ing their way into the cellars of the houses in the adjacent 
town of Ostrau. The largest proprietors are the Kaiser 
Ferdinand’s Nordbahn and Wittkowitz companies, the 
latter having been formed from the mines and works of 
Baron Rothschild. The samples of coal exhibited were 
most artistically displayed upon white porcelain dishes, 
a novelty that might be usefully followed in many 
museums. 

The State Railway Company works large collieries in 
the central Bohemian basin at Kladno, near Prague, 
producing about 550,000 tons annually from a single 
seam about 35ft. thick, which in many respects resembles 
the thick coal of South Staffordshire. The plant and 
machines employed at the different pits, which are 
heavily watered, were described in detail in a special cata- 
logue, illustrated by an album of drawings of the engines, 
twenty-two in number, varying from 10 to 500-horse power 
each, erected at the six pits. The greater number of 
these engines have been constructed in France at Anzin 
and Creusot. The coal is worked without filling or pack- 
ing of any kind, a lower part of 8ft. being first taken 
away by stall and pillar work, the upper part being tem- 
‘oeaig supported by timbers. In working the pillars 
10me, the timbers are withdrawn, and the higher portion 
ot the coal falls away from the roof; which is a hard 
conglomerate, and resists atmospheric alteration for a 
considerable time, forming huge caverns, in which the 
miners can work without fear of accidents. The loss of 
coal is only from 2 to 5 per cent. as a rule, and at most 
10 per cent. where the roof is of shale—figures which are 
sufficient to indicate the exceptionally favourable 
character of the seams for working. For the same 
reason the amount raised per man is very large, being 
27 cwt. in driving, and 140 ewt. in pillar working per 
shift. The average wages are, hewers, 2s. 114d.; timber 
men, 2s. 6d.; and trammers, Is. 8d. per shift.; the selling 
price of the coal is from 9s. to 17s. per ton. 

The tertiary coals of the Alpine districts were repre- 
sented by the lignite of Trifail, in Styria, which occurs 
in beds from 40ft. to 80ft. thick in a narrow and rather 
irregular basin. These are mined to the extent of about 
200,000 tons yearly, and are largely employed in forges 
and ironworks as well as for domestic purposes. It has 
been proposed to use this class of coal in blast furnaces, 
after subjecting it to a kind of rapid coking process 
whereby the more volatile constituents are driven off, 
leaving a substance resembling a dull weak anthracite. 
Specimens sotreated—abyeflammite-—were shown, but the 
rear has as yet no industrial significance. Raw lignite 

as in a few instances been used in admixture with 
eharcoal or coke in the blast furnaces of Carinthia with 
fairly satisfactory results. 

The coals of Steyerdor and Reschitza, in the Banat, 





in Hungary, are remarkable as being the best known 
carboniferous development in secondary strata ; they form 
a small basin in the lias about 5 miles long and 1} broad, 
and where best developed there arefive coal seams, varying 
from 4ft. to 10ft. in thickness, of which only two or three 
are workable as a rule. They are good gas and — 
coals, with a low proportion of ash, and are largely use 
by the Danube steamers, in gas making, and for iron 
smelting. The mines have been very fully developed 
since they passed into the hands of the State Railway 
Company, who are now sinking some twelve pits in 
various parts of the basin, the deepest to be between 400 
and 500 yards. The plant is very similar to that employed 
in the Kladno mines, and the output appears to be about 
160,000 tons annually ; a small quantity of Blackband 
ironstone is also got with the Saae Some of the prin- 
cipal galleries are lined for considerable distances with 
oval frames made of old rails, which are said to be more 
advantageous in use than timber, although costing more 
than double the price. In the main adit of the colliery 
supplying the Reschitza Ironworks locomotives are used 
to draw the coals to the surface ; one of these was in the 
Exhibition ; a description of it will be found in our issue 
of July 5th, 1878. 

The iron trade of Austria-Hungary was but  imper- 
fectly represented in the exhibition, the falling off, 
as compared with the magnificent display made 
at Vienna in 1873, being very decidedly marked. 
Here again the State Railway Company occupied 
the first place, with the products from its works at 
Reschitza, Anina, and Bogsan in the Banat. The 
first of these establishments includes three charcoal 
blast furnaces, smelting a pure magnetic ore with a slight 
addition of a manganesiferous hematite, and producing 
about 15,000 tons of Bessemer pig metal annually. The 
steel works at the same place include two 10-ton Bessemer 
converters and two Siemens-Marten furnaces, taking 8 ton 
or 9 ton charges. In the former, the blow lasts from 
thirty to thirty-five minutes, the progress of the opera- 
tion and quality of the product being controlled entirely 
by the slag test ; the changes in the colour of the slag from 
jure manganese green at the commencement, tv deep iron 
black when the carbon is eliminated, being very marked. 
The nature of these changes is well shown in a series of 
samples with the metal to which they correspond. In 
the harder numbers the slag varies from an amber-yellow 
to coffee-brown, while in the mildest qualities it is per- 
fectly black. The adjoining forges and rolling mills work 
up the steel produced—about 15,000 tons—chiefly into tires 
and rails, and about 6000 tons of high-class malieable iron 
are made from charcoal iron by puddling. At Anina 
there are two blast furnaces, smelting calcined blackband 
and some magnetic ores with charcoal alone or 
mixed with coke or even dry flaming coal for 
foundry and forge pig iron; the latter is converted 
into merchant’s iron, girders, rails, &c., in the puddling 
forge annexed. A certain amount of open fire-blooms 
drawn under the hammer into bars are also made 
under the name of Bosnian iron, for sale in Bosnia, 
Servia, and Bulgaria. The irregular breadths of these 
bars probably as an indication of their steely quality 
being specially appreciated by the native smiths in 
these countries. A Pernot furnace is also used for 
converting old rails into steel ingots. At Dognacska there 
are two small charcoal blast furnaces, making about 
4000 tons of pigs per annum. The total make of all the 
ironworks belonging to the State Railway Company in 
1876 was :—Pig iron, 31,500 tons; Bessemer ingots, 
22,000 ; open head steel, 1900 ; puddle iron, 14,385; cast- 
ings, 5229 tons. There is also a small production of 
copper and argentiferous lead at Dognacska besides 
copper works, and a shale distillery for paraffine oils 
at Oravitza, and sulphuric acid works at Moldova. 
These are the principal establishments on the enormous 
domain of this company, which cover about 500,000 acres, 
and support a population of nearly 125,000 souls, all of 
whom are governed from the head offices in Vienna, the 
local executive seat being at Oravitza. 

The Styrian ironworks were mainly represented by the 
Innerberger Haupt Gewerkschaft, of Eisenerz, the largest 
iron smelting company in the country, who own one-half 
of the great mass of spathic ore at that place. The 
samples exhibited were principally crucible tool steel, of 
very high quality, including a special so-called manganese 
steel, which is actually wolfram steel, which tempers 
exceedingly hard, and may be used in turning chilled cast 
iron. Brescian steel, in the quaint packages known all 
over Eastern Europe, wassent from Klagenfurth, and alarge 
collection of scythes from the small forges of Styria and 
Upper Austria. / 

the metal mines of Austria belonging to the State are 
under the charge of the Ministry of Agriculture, the 
more important ones being represented by plans, speci- 
mens of the ores, and produce of the smelting works. 
Prominent among these are the silver lead mines of 
Pribram, near Prague, which are in full and productive 
work at depths extending down to more than 1000 metres 
below the surface. The ore is an antimonial galena, 
exceptionally rich in silver, the produce being about 
9000 tons annually, which, when smelted, yielded, in 1877, 
about 27 tons of silver, 3460 tons of litharge, and 1300 
tons of lead, the profit on the year’s operations being 
£128,872, or nearly three times as much as in 1872. 
Owing to the great depth of the mines, the lodes being 
nearly vertical, the winding apparatus has been very 
carefully studied, and ropes of steel wire, of a spe- 
cially high tenacity, are used. These are made on 
the spot in a special ropery. The men are taken to and 
from their work by a man engine, which is of the 
lightest possible character consistent with strength, being 
made entirely of Bessemer steel rods forged in solid 
masses, with overlapping connections, in order that the 
substance may not weakened by bolt holes or other 
perforations. The deep Adalbert shaft has also been 

into the service of cosmical physical inquiry, by 
the establishment of a magnetic observatory at the 1000 
metre level, where observations of the variations of the 





earth’s magnetic force are made simultaneously with 
similar observations at the surface. 

The Joachimsthal mines in the Bohemian Erzgeberge, 
near the Saxon frontier, formerly as productive of silver 
as those of Pribram are at present, have diminished greatly 
in value, the present yield —— only a few tons of dehonen 
containing silver, nickel, cobalt, and bismuth, which are 
sold to the smelting works at Freiberg, and about 50 cwt, 
of uranium minerals. The latter are converted on the 
spot into the different uranium colours, yellow and 
orange, uranates of sodium, potassium, and ammonium, 
and uranium oxide ; a certain quantity of vanadium pro- 
ducts being also made from the various waste solutions 
obtained in pwifying the colour. The manufactory, 
which is under the direction of Von Patera, is interest- 
< being among the largest of its class in Europe. 

he mercury mines of Idria, though in a less promi- 
nent position than pag eet owing to the great discoveries 
made of late years in California, are still among the most 
important of their class in the world. The ore is con- 
tained in a very irregularly stratified series of deposits 
between carboniferous and triassic sandstones In an 
inverted yyy 5 the newer formation being apparently 
below the colder one. Although the workings have 
been carried on for nearly four centuries, the amount 
of ore discovered and in reserve is considered to be 
equal to 32,580 tons of metallic mercury. The 
quantity of ore raised annually at present is about 
30,000 tons, averaging about 1 part in 60 of mer- 
cury or a total of 500 tons. Of this about 380 tons 
is sold as metal, and the remainder converted intu 
cinnabar and vermilion, as the red sulphide is called in 
the solid and pulverised states respectively. The loss of 
mercury by volatisation in the melting processes is about 
13 per cent. 

A curious instance of the revival of mines carried on 
under great disadvantages in position, is afforded by those 
of Schneeberg, in the Tyrol, which though formerly of 
great importance for silver, lead, and copper ores, having 
in 1486 employed a thousand miners, have long been 
abandoned. In 1869 the discovery of large quantities of 
blende and the increased demand for zine ores, led to 
their being re-opened on a very large scale. The lodes 
are of great size but are most unfavourably placed for 
the removal of the produce, the workings being more than 
7000ft. above the sea level, and the ores require to be 
lifted about 1000ft. more over a mountain ridge 
before they can be placed upon the line of self-actin 
incline planes, tunnels, and cart roads connecting with 
the lower world at the railway station of Sterzing, about 
15 miles distant and about 4000ft. below the mines. A 
very large plant of dressing machinery is arranged at 
three different points on the road, and it is expected that 
the yield of ore may be brought up to 20,000 to 25,000 
tons of blende and 1200 to 1500 tons of lead ore annually 
when the whole of the machinery is in working order. 
That such large expenditure, as is implied by the state- 
ments given, should have been incurred upon the 
development of minerals which, only a few years since, 
were practically regarded as waste, speaks eloquently as 
to the rate at which the world is exhausting its t 
deposits of zinc ores. 

he mines of Hungary and Transylvania were exhaus- 
tively represented by collections of minerals and rocks 
from all the principal centres of production, with plans 
and sections of the different workings, and a few draw- 
ings and models of machinery. This was an exceedingly 
beautiful series, and formed a complete representation of 
the whole mining industry of these countries such as 
may be seen in the special museums of mining schools 
in Schemnitz and elsewhere. Its very completeness 
however, tended to defeat the object of exhibitions, as 
what is required is rather that the salient points and 
novelties should be brought before the visitor, than a 
mass of material requiring days of study before its value 
can be appreciated. Many of the minerals exhibited 
were of t beauty, but to go into them would necessi- 
tate a disquisition upon Hungarian mineralogy quite 
beyond our province. Among the most notable works 
in this series may, however, be mentioned the plans and 
sections of the deep adit at Schemnitz, which has, within 
the last few months, been successfully completed, after 
nearly a century of labour. The total length is about 
ten and a-quarter miles, and some of the ends have been 
driven from working shafts more than 600 yards deep, 
The boring and blasting have been almost entirely done 
by hand ; Sosing machines having been only used to a 
very small] extent within the last two or three years. 

The exhibition of Mahler and Eschenbacher, of Vienna, 
deserved notice for the thorough manner in which they 
have devoted themselves to the development of the 
use of dynamite, the improvement of the methods of 
boring, the ignition of charges by electricity, and the 
application of these different elements to mining, civil 
and military engineering, and even agriculture. The 
nature of these applications is set forth in a useful 
little manual, call te Sprengtechnik, now in the eighth 
edition, which is a motel of what a book of this kind 
should be. Many of the applications recorded, especially 
those of the removal of trees, and the improvement of 
agricultural land by the dispersal of rocks to a sufficient 
~ oe to allow the formation of a sufficient coating of 
soil—subsoiling by dynamite, in fact—are of great interest. 








Experiments have been made with electric light apparatus on 
board the armour-plated ship Nelson, fitting out at Chatham. 
The apparatus has been supplied and fitted on by Messrs, 
Wilde and Co., of Manchester, the inventors, The experiments 


were of a satisfactory character, 


TELEGRAPHS IN SovrH Arrica.—At the Society of Arts on 
Tuesday evening, Mr. Sivewright lectured ‘‘On the Best Means 


a Permanent Telegraph System throughout the 
Country.” Telegraphs, he said, must precede railways, for 
which the outlying districts were not ¥ py rane The nce 
embracing most distant colonies would not exceed 2400 miles, 
The cost would be about half a million, the cost of maintenance 
being far less than for a submarine cable. 
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RAILWAY MATTERS. 


Te repair and renewal of cassia and wagon stock and the 
net cost of locomotive power upon the Great Northern during the 
past eight years has varied between 10°35d. and 13°45d. per train 
mile, the cae cost per train mile being 11°34d., and the cost 
last year 10°49d. 

Tron permanent way, on the Serres and Battig system, has 
been laid down upon the Buyssinghen and Hal section of the 
Belgian State lines. The section in question has to sustain a 
good deal of traffic, and express trains from Brussels to Paris and 
Calais pass over it, 

Tue Italie of Thursday evening last stated that the Railway 
Commission of Inqui has unanimously voted a resolution 
affirming the necessity for the repurchase of the railway by the 
State. it, however, at the same time advises the Government to 
maintain the present railway management. 

Tue directors of the North-Eastern Railway Company have 
declined to grant any additional rebate of railway rates on iron 
and iron-producing materials, but they have consented to extend 
the concession of 74 per cent.—which was to expire at the end of 
the present month—to the end of the year. 

Our correspondent in South Wales says that great satisfaction 
is felt at Newport at the passing of the Monmouthshire Railway 
and Canal Company’s Bill, for closing that part of the canal 
which adjoins the Newport Dock. The result of this will be to 
afford very much better railway accommodation in the vicinity of 
the dock. 


Ir has been found easier to ship cattle from Quebec than from 
Montreal, and for this reason, the Grand Trunk Railway is 
said to be making arrangements at Point Levi for the accommo- 
dation of the export cattle trade, and that by the opening of 
navigation extensive yards and sheds will be ready for the occu- 
pation of cattle in transit, 

THE comparative economic advantages offered by iron and steel 
permanent way forms the subject of a good deal o: discussion by 
the German companies. The Bochum and Krupp works have 
made serious proposals to various administrations on the subject, 
and the John Cockerill Company offers to supply steel sleepers at 
a cheaper rate per mile than iron sleepers. 

Some of the French railway companies are enabled for various 
reasons to make railway property much more profitable than it 
is in this country. The dividend of the Paris, Lyons, and Medi- 
terranean for 1878 has been officially announ at the rate of 
11 per cent. per annum. ‘The corresponding dividend for 1877 
was at the rate of 10$ per cent. e dividend for 1878 will 
involve the distribution of £1,760,000, the capital of the company 
being about £16,000,000, 

Ovr Birmingham correspondent writes that a circular has been 
received in the Birmingham and Wolverhampton districts, from 
the six railway companies who carry goods to London, stating 
that after lst May they will discontinue the payment of dock 
dues and wharfage charges. This will make a difference of over 
1s. per ton, and will prevent delivery being quoted free on board. 
A meeting of the Wolverhampton Chamber of Commerce is to be 
called to consider the difficulty. 

Tue London, Tilbury, and Southend Railway Company will 
probably be the ultimate gainers by the decision with reference 
to their hiring locomotives from the Great Eastern Company, 
to which we referred in another column last week. The 
Tilbury Company paid the Great Eastern Company £20,513 for 
engine power supplied by them in the past year. The train 
mileage run was 398,508 miles, and it therefore cost the Tilbury 
Company 12°35d. per train mile. The average cost upon the 
Great Eastern system was during same time 9*I1d., and they may 
therefore have cleared about 3d. per train mile, equivalent to 
£4980 a-year, which the Tilbury ordinary shareholders are losing 
through not having their own engines. 

Tue Liverpool Chamber of Commerce has addressed a memorial 
to the Board of Trade praying that the bill for continuing the 
Railway Commissioners, about to be introduced by the Govern- 
ment, should contain provisions for carrying out various recom- 
mendations of the Joint Select Committee of the House of Lords 
and the House of Commons in their report on railway companies’ 
amalgamations, and the removal of the present Act, by which 
the Railway Commissioners are required to state a case for the 
opinion of a supreme court. ‘They propose also that the decisions 
of the Railway Commissioners should stand good until reversed 
by the other court ; that inland navigation and canal companies 
be converted into public trusts; that through rates should be 
made compulsory, on the application of individuals using the 
lines; that power should be given to the Railway Commissioners 
to enforce the provisions of special Acts of 1 ailway companies; to 
give a locus standi for chambers of commerce incorporated under 
the Companies Act, 1862, before the Railway Counmissioners ; to 
give more reasonable facilities for bringing complaints of contra- 
vention of the Railway and Canal Traftic Act before that tribunal. 

THE new agreement concerning the railway junctions of the 
Roumanian and Hungarian railways of Vercserova-Orsova and 
Kronstadt-Plojesti was signed on the 24th ult. The first of the 
two lines was ready last year, the Roumanian Railway Company 
having completed the line from hkrajova to the Hungarian 
frontier, while the Austrian Staatsbahn, which had obtained the 
concession for constructing the ‘'emesvar-Orsova line, which is a 
continuation of its great trunk line through Hungary, had com- 
ee the line to the Roumanian frontier. This is not the case, 

owever, as regards the Kronstadt-Plojesti line. ‘The short line, 
indeed, of about 15°8 miles, as far as Predeal, on the frontier, 
was all but complete on the Hungarian side. On the Roumanian 
side, however, the line of some sixty-two miles to the frontier had 
scarcely been begun. According to the convention just con- 
cluded, the junction at Vercserova-Orsova is to be opened imme- 
diately after the ratification of the convention. The Kronstadt- 
Plojesti line over the Carpathian Pass will be opened in December 
next. The two sections of the line on one side from Kronstadt 
by Predeal to Sinai, and on the other from Plojesti to Kampina, 
are to be — on the Ist of May next. As this convention is 
likely to passed by both Parliaments in a few days, the 
anomaly in the traffic near the Vercserova-Orsova line of pas- 
sengers and goods being conveyed by carriage alongside the rail- 
way will soon cease. 

THe constant watchfulness demanded from locomotive drivers 
is well illustrated in the following from the Pittsburgh T'elegra 
of the 4th. Jan. last :—‘‘ A narrow escape was made the other day 
by a young engineer. Ed. Maher was put with the regular 
passenger Lo: pee! to make the run from Altoona to Pitsburgh. 
At Millwood, near Derry station, there is a coal trestle and an 
iron apron hung with chains, upon which the coal is slid into 
the tender when a stop is made there. By some unexplained 
accident, this apron, which is drawn up after the coal has been 
put in the tender, slipped down, and, Degg. | out some 3tt. 
was just in position to cut the cab off the engine, sweep the 
engineer from his seat, and then, striking the solid end of the 
express car, it would be doubled up. The engineer discovered 
the iron in time to push in the throttle and jump with Ed. 
Maher in his arms to the floor in front of the fire-box. The iron 
crashed through the cab, tore it completely off the engine, the 
two engineers rising to their feet both fell over off the engine, 
which was all this time slowing up. They rolled off, and the 
train went by, stopping a few lengths ahead of them, They 
scrambled up an t a before the conductor knew 
there was anything the matter. The necessity for an engineer 
keeping a constant look out never could have been more forcibly 
illustrated than in that instance. The escape of young Maher 
and the engineer was about as close and narrow as men generally 
make. A second more and the two of them would have been 
dashed to pieces.” 


NOTES AND MEMORANDA. 


Fo.towine the example of the Magdebourg-Halberstadt Rail- 
way eg oy which has successfully employed the telephone on 
its line, the State railway authorities in Germany have invited 
their officers to make experimental trials with this instrument 
for the purpose of ascertaining how far it may be made available 
for the requirements of the service, 


On Friday, the 28th ult., between eleven o’clock and noon, no 
fewer than 215 messages, averaging thirty words each, were dis- 
posed of on a single wire—London and Birmingham—by means 
of the Quadruplex. ‘lhe number, we believe, is unprecedented 
in the history of telegraphy, and we—the Electrician—think it 
right to publish the names of the clerks whose individual skill 
must have greatly contributed to the result :—Mr. Howson sent 
fifty-four messages, Mr. Kemp sent forty-seven messages, Mr. 
Mitchell received fifty-two messages, Mr. Riley received sixty- 
two messages; total, 215. 


A sIMPLE method for producing metallic chromium has been 
described by M. Moissan before the French Academy. He 
agitates a concentrated solution of chromous chloride in water 
with sodium amalgam. Several reactions occur, and among them 
the sodium is eliminated from the amalgam, forming a chloride, 
while an amalgam of chromium is formed. ‘The amalgam 
obtained is then boiled in water for an hour or so to remove all 
the soda, and then decomposed by heating in a stream of hydro- 
gen gas, kept at 350 deg. C.—662 deg. Fah.—by which the 
mercury is volatilised, and the chromium is obtained as a black, 
slightly-coherent metallic powder. The same method will serve 
to obtain amalgams of manganese, iron, cobalt, and nickel. 


A NEW method of copying drawings, which proves to be 
extremely useful when a couple of dozen copies only are wanted, 
has been brought out in Paris. The apparatus consists of a 
shallow zinc tray, in which is contained a smooth, jelly-like, 
cream-coloured substance, resembling in some degree partially 
solidified flour paste. The drawing to be copied is made with a 
special ink. As soon as it is dry it is turned face downwards on 
the contents of the tray. The back of the drawing is then 
rubbed over with the hand. The sheet is then lifted up, leaving 
much of the ink transferred to the substance in the tray. A 
sheet of clean paper now takes the place of the drawing, and by 
rubbing it over gently with the hand, an accurate copy of the 
original is obtained. ith care, as many as 100 copies can be 
had. When all that are needed have been taken, the composi- 
tion in the tray is washed with a damp sponge, and is then 
ready for use again. The nature of the composition has not been 
made public. 


AN attempt to measure and record, with some accuracy, the 
variations of daylight throughout the day has lately been made 
by a German, Herr Kreusler, who has had made for him, by 
Liebertz, in Bonn, an apparatus with the following arrangement. 
It consists of a drum fixed with its axis in the plane of the 
meridian, and adjustable so as to be at right angles to the sun’s 
rays. This drum has its border divided into twenty-four hours, 
twelve noon and twelve midnight being in the meridian plane. A 
strip of paper, sensitised with solution of bichromate of potassium 
and having divisions which correspond to those on the drum, is 
placed round this. A second drum closely surrounds the first, 
and is turned by clockwork—from which it can be detached— 
once in twenty-four hours, in the direction of the sun’s apparent 
course. This second drum has a slit for admitting light to the 
paper ; its width is such that any point on the paper is exposed 
twenty seconds as the slit passes over. The whole apparatus is 
placed in the open air under a glass bell jar. Its arrangement 
gives little trouble; the paper strip has merely to be placed in its 
right position at night or under artificial shade—to avoid colora- 
tion—and the outer drum slid over and so attached to the rotat- 
ing axis that the ‘‘isolation slit” is opposite the hour then 
present. The slit then begins to move round the inner drum 
correspondingly to the sun’s course. ‘The impressed slip, when 
removed in the evening, may be “‘ fixed” by shortly dipping in 
water and drying between blotting paper, or it may not, being 
quickly read ; it shows a mostly continuous succession of ban 
of various shades of black or rather brown. 


Tue Belgian Academy of Sciences lately received a communi- 
cation from M. Spring descriptive of his experiments in pro- 
ducing solid bodies from their powders by the action of powerful 
pressure. The results of these experiments, though conducted on 
the small scale, are both instructive and suggestive of useful 
applications in the arts. The apparatus employed for the 
purpose was simply a solid steel prism, having a cylindricat hole 
perforated in the direction of its axis, and into which the 
pulverulent substances were placed, then compressed, and more 
packed in by means of a steel stamper, until the material was 
packed solidly to almost the level of the surface, and finally sub- 
jected to a gradually increasing pressure of about 20,000 
atmospheres by means of a screw. The substances operated upon 
were respectively saltpetre, sawdust of poplar wood, and 
dry dust of whetstone and of chalk. In the first two cases 
the resulting mass was perfectly homogeneous and translucent, 
like porcelain, much harder, more resistant of fracture, and 
transparent than part of the same substances obtained by fusion. 
In the case of the sawdust, a block was obtained harder than the 
wood which furnished it; ut its texture was not uniform. It 
exhibited great strength in the direction of the line of pressure ; 
but at right angles to the action of the pressure the block could 
easily be broken. ‘The result in this case, therefore, appeared to 
be the production of a laminated texture at right angles to the 
direction of the compressing force. The result with the whetstone 

wder was maths ni or and also with the dry chalk-dust ; 

ut, with slightly moistened chalk-powder, a mass was obtained 
so firmly compacted that it could not be detached from the 
apparatus. 


» 


A PAPER recently read before the Newcastle-upon-’ _ Chemi- 
cal Society by Mr. H. S. Pattinson “‘On a Spring Water Con- 
taining Manganese in Solution,” contains matter worthy of note. 
The water in question occurs near Riding Mill, about fifteen 
miles west of Newcastle-on-Tyne. It flows from the mouth of an 
old disused drift, made, it is supposed, for the purpose of search- 
ing for lead ore. As the water, as it issues from the drift, is very 
bright, clear, and sparkling, and perfectly free from taste, it was 
utilised some seven or eight years ago as a source of water supply 
for the residence of Mr. James Hodgson, near Riding Mill. ‘The 
overflow water from this subterranean reservoir runs down a 
channel through the wood in which the drift is situated. In the 
bed of the channel there is a large amount of black mud, which 
consists chiefly of manganese dioxide, formed from the decomposi- 
tion and oxidation of the manganous bicarbonate dissolved in the 
water on exposure to air. Bischof, in his Chemical and Physical 
Geology, mentions that the discharge channels of a water in the 
neighbourhood of Niirnberg and of a spring near the Cape of 
Good Hope contained similar deposits. Analysis of the total 
solid matter dissolved in the Riding Mill showed 0°130 to 0°144 of 
a grain of manganese per gallon in solution in the water. It was 
soon found by Mr. Hodgson—and this is important to engineers— 
that the water had a very energetic and serious action on the iron 
of the pipes through which it was conveyed to his house. The 
water, as it left the drift, contained no iron in solution, as was 
shown both by analysis and taste, but after passing poe om the 
cast iron pipe the water tasted very strongly of iron, and formed 
a deposit of yellowish red ferric hydrate mixed with black man- 

nese dioxide, not only when the water was exposed to the air 
But also in the pipes, thereby causing the water to be very 
objectionable for many household pur; ; and the pipes have 
to be cleaned out from time to time in order to get rid of this 





MISCELLANEA. 


Tue Western and Brazilian Telegraph Company announce the 
repair of their cable between Bahia and Rio de Janeiro. 

A very large jetty steamer intended to be used in carrying 
freight and passengers across Carquinez Straits is now being 
built by the Central Pacific Railway Company. The steamer 
is 425ft. in length. 

Ovr correspondent in South Wales writes that renewed atten- 
tion is being paid to the qualities of the Aberthaw ground lime, 
which is being brought out more fully before the public. This is 
the lime used by Smeaton in the construction of the Eddystone 
Lighthouse. 

THE Colombo breakwater was, at the time of the departure of 
the last mail received, making satisfactory progress. It had been 
feared that the construction of the breakwater would cause the 
inner harbour to silt up ; but recent examination has proved that, 
on the contrary, there is now a greater depth of water inside the 
breakwater than existed before the commencement of the works. 

Tue Paris Municipality have declined to purchase the Tro- 
cadéro. ‘The temptation of obtaining for 3,000,000 francs a 
building which cost 12,000,000 francs, was counterbalanced by 
the prospect of an annual charge of 500,000 francs for main- 
tenance and the difficulty of finding any use for it. The building 
will therefore remain in th> hands of the State, and may possibly 
become a museum. 


Messrs. YARROW AND Co., of Poplar, have recently contracted 
to build two steamers for the Government of the United States 
of Columbia for the conveyance of the mails up the river Mag- 
dalena, where the greatest possible speed on the lightest draught 
is required. The vessels are 130ft. in length by 28ft, beam, and 
Messrs. Yarrow and Co. have undertaken to give a speed of 
between fifteen and sixteen miles an hour with a draught of 12in, ~ 


Messrs. Le GRAND AND SurTCLIFFE are completing an artesian 
well at Messrs. Brown and Astley’s brewery, j= amg near Burn- 
ley, Lancashire. In process of the work a spring was tapped, 
at a depth of about 150ft., which rises above the surface to the 
very unusual height of 29ft. his is the first water found in the 
neighbourhood, and a scheme was in contemplation for supplying 
the town with water from a distance by means of gravitation, at 
a cost of £15,000, which will now probably be abandoned. 


At the recent meeting of the Darlington Iron Company, Mr. 
Dodds, M.P., chairman, said from whet be knew panena and 
from knowledge which had not yet gone forth to the world, he 
had not the least doubt that the problem of removing the 
sulphur and phosphorus from Cleveland iron had been satis- 
factorily solved, and that it was perfectly easy to convert Cleve- 
land pig iron into Bessemer steel. It was decided that the 
company should convert a portion of their works for steel manu- 
facture. 

Our Manchester correspondent writes :—‘‘I understand that 
amongst cotton manufacturers there is an impression that before 
long the power loom, which has now been in operation with little 
or no alteration in its principle of construction for so many years, 
will, for certain counts, have to give way to ring spinning. Of 
course the present depressed state of trade would operate very 
considerably against any large outlay just now in new machinery, 
but should such a revolution in cotton spinning be carried into 
effect, the machinists in this district who have now so little to do 
would very soon have their hands full of work.” 


Wirt# the view of showing how Bessemer steel can be adapted 
to various purposes, Messrs. Brown, Bayley, and Dixon, of the 
Sheffield Steel and Ironworks, have, says our Sheffield corre- 
spondent, by way of curiosity, turned out a number of ink- 
stands manufactured from rail ends. Each of these inkstands is 
made from a piece of the firm’s ordinary Bessemer steel rails, 
and is without any weld, the holder for the ink bottles, &c., being 
drawn out of the head, and the pen rack forged from the flange. 
The inkstands are not intended for sale, not being sufficiently 
ornamental for that purpose. 


Tue Zabiaka, the fourth and last of the Russian cruisers, built 
at Philadelphia, is reported to have averaged over 15 knots an 
hour on her trial trip. The Zabiaka is 220ft. long, has 30ft. 
beam, moulded, 17ft. Gin. depth of hold, and has a mean draught of 
11ft. 9in. She is bark rigged and carries a great deal of canvas; 
is about the same length as the Alabama, and is said to look like 
that famous privateer externally. The battery consists of six 
rifled breech-loading guns of Russian manufacture, sent from St. 
Petersburg, and made of cast steel. Four are of 4in. bore and are 
broadsides, the other two are of the 6in. bore and are pivot guns. 
All are to be mounted on the spar deck, and the pivot guns will 
train in any direction. The interior arrangements of the Zabiaka 
are—according tothe American Army and Navy Journal—models 
of fine workmanship and convenience. 


THE experimental cruise of the Royal Mail steamer Gallia, 
already celebrated on account of the part played in her con- 
struction by foreign workmen, took place on the 27th ult. Qn 
her trial she made the mile in 3 minutes and 45 seconds, equal 
to 16 knots an hour, or 18} miles. She is barque-rigged and has 
nine iron bulkheads, of which seven are watertight, and run up 
to the spar deck, forming eight watertight compartments. 
There are two dining saloons for cabin passengers, one of spacious 
size, on the spar deck. It is lighted by a handsome cupola, and 
beautifully ornamented with Japanese panelling. The coal 
bunkers are well ventilated and constructed to contain 1000 
tons of fuel, The water tanks are made of galvanised iron, 
and are capable of holding 14,000 gallons. The fresh water 
condensers are capable of providing 4000 gallons daily. Steam- 
steering gear is fitted amidships, but to meet cases of emergency 
there is also a manual steering gear with wheel-house aft. There 
are iron lighthouses, entered from the deck below, allowing 
lights to be easily accessible even in the wildest weather. Sus- 
pended from davits are ten large lifeboats, with patent lowerin 
apparatus. The Gallia is the largest and most complete of all 
the Cunard ships. She starts on her first voyage to New York 
to-morrow. 


In a recent report by Mr. Lavington E. Fletcher, description 
is given of an explosion arising from a plain cylindrical boiler 
heated by gases from blast furnaces, which occurred on the 24th 
October last. The boiler was of the plain cylindrical egg-ended 
externally-fired class, heated by the gases passing off from the 
blast furnaces, which, entering beneath the boiler at the front 
end, passed under the bottom through a direct single flue, termed 
a ‘flash flue,” to the chimney without making any return. An 
examination showed that the plates at the bottom’ of the boiler 
and at the furnace end had suffered severely from overheating. 
The plates at the bottom of the shell at the firing end and for 
ubout half the length of the boiler were bulged outwards to a 
depth varying from ,,in. to jin. bare, in circumferential corruga- 
tions. This was very possibly due in great measure to the fact 
that the feed-water was heated by direct contact with the exhaust 
steam from the engines, the cylinders of which were stated to be 
allowed a liberal amount of tallow for lubrication. The intro- 
duction of grease to boilers is by no means advisable. It was 
further stated that the water was rather muddy, and that an 
anti-incrustation composition was used. Great caution should 
be adopted in the use of anti-incrustation compositions, some of 
them being of a glutinous character, and thus tending to the 
overheating of the plates. In further illustration of the effect of 
the fire on the bottom of the boiler it may be added that the 
attendant stated that the ends curled up as much as 2in. when 
under steam, and went back again when cold. Mr. Fletcher 
attributes this explosion to the construction of the boiler, the fire 
being applied externally, and the boiler being without any longi- 
tudinal ties to prevent the ends flying asunder when fracture at 





age No doubt the iron takes the place of the manganese in 
solution, 


the ring seam of rivets occurred, 
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Ar the Bristol meeting of the Royal Agricultural Society 
Messrs. Johu Leeming and Son, of Bradford, exhibited one of 
the turning ploughs which we now illustrate. Agricultural 
engineers are well acquainted with the difficulty which has 
attended the attempts to bring out an efficient turning plough, 
and though some of these have been attended with a fair 
amount of success, we believe that the plough here illus- 
trated—the invention of Messrs. Whewell and Wood—is 

haps the most satisfactory form of turning plough yet 
rought out; in fact, it is really the first plough which accom- 
plishes all that is desired of a turning a ae In our illus- 
tration Fig. 1 is a side elevation of the implement, showing 
one side frame in position for working in the land, and the 
other suspended clear of the ground. Fig. 2isa plan view 
of the implement. The implement is composed of one main 
body- , in the shape of the letter 4, carried upon three 
wheels, marked WW and V. WW are the front steering 
wheels ; V is the hind or pivot wheel, and is 12in. in breadth, 
so as to prevent the implement sinking when on light or soft 
land. The two front wheels W and W are used for steering 
when the implement is travelling across the land from head- 
land to headland, and are also for the purpose of turning at 
the headlands. All the three wheels have regulating screws 
to set the plough to work at any depth. To the main body- 
part or carriage B with travelling wheels are attached the 





TURNING 


plough frames S and 8, which carry the bodies H H and the 
coulters. It will be seen that the frames SS are connected to 
the upper main frame B by the links F F, and that they 
balance each other by means of the balance beam K and 
its connections. The wire ropes R* and R* for drawing the 
implement are attached to each of the plough frames S and §, 
so that there is no strain on the body-part when either frame 
is at work. In Fig. 2 R'is the pulling rope, and R? the 
slack rope. The method of working the plough is as 
follows :—The ploughman sits on the seat A, and steers b 
the handle D, which controls the front wheels W and W on 
his way from one headland to another. On drawing near to the 
engine or windlass to which and by which he is being pulled, 
he steers out in the direction to which he requires fresh land. 
Having been drawn close up to the engine or windlass, the 
latter now stops, and the connection with the winding drum 
is thrown out of gear as in all steam-ploughing tackle. The 
man now grasps the lever C, and throws it forward into the 
ition E, as shown in Fig. 1 by dotted lines. This motion 
a the wheels W and W into the position shown by the 
dotted lines in Fig. 2, or to positions more nearly normal to 
those there indicated. The man now stands oun the plough 
frame, which has been out of the ground during the travel of 
the implement from headland to headland, and at the same 
time gives the signal to the engineman at the other end of the 


PLOUGH. 
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field to start. The slack rope R* now becomes the pulling 
rope, and the combined effect of this and the man’s weight 
presses or draws down the plough frame upon which the man 
stands on to the stop X, which stop has been already thrown 
out by the motion of the lever C to its position E, as shown by 
dotted lines in Fig. 1. This stop X prevents the plough frame 
from descending more than half way, and at the same time 
the opposite plough frame is brought out of the ground and 
clear of it, thus leaving the implement free to turn on the 
hind or pivot wheel V. On referring to Fig. 2, it will be seen 
from the dotted lines that the wheels W and W are now in 
the relation to the hind or pivot wheel W* that the wheels of 
a turntable are to the centre pin upon which the table turns. 
The implement is now in the act of turning, the man ce | 
his hold of the handle C, which is still in the position E, unti 

the wheel W on the same side as the plough frame which is 
about to be drawn into work drops into the last furrow made 
during the last journey from headland to headland. The 
instant this wheel drops into the furrow the man draws the 
lever C back to its original position. This, of course, at the 
same time withdraws the stop X clear of the plough frame, 





* In our illustration the dotted lines are not drawn normal to a line 
connecting their mid length and the centre of the wheel V, as they 
should be to represent the true position of the wheels when ready for 
turning. 
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which is now drawn by the action of the rope R* down to its | 


work before the implement itself can make any forward move- 
ment. The man now steers as before by the handle D, and 
on arriving at the opposite headland the same operations take 
place as above eatied. 

On first looking at this implement, there would appear to be 
very little difference between it and the ordinary balance 
plough now in use as regards the balanced frames; but on 
examining the drawings, it will be seen that the motion given 
P means of the links F F to the plough frames has the effect 
of drawing back the points of the shares from underneath the 
soil with the movement by which they are lifted. This motion 
enables the plough to enter any kind of land, and to keep in, 
for as the wire rope pulls direct from the plough frames S 8, the 
latter cannot rise out of ground except by pushing the frame 
B forward and lifting it and all it carries. Consequently, the 
weight of the plough frame out of work has no practical influ- 
ence in any way on the other in work, the balance being 
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destroyed or overcome by the pulling rope. It appears, also, 
that no pressure is required on the end of the plough frames 
to keep them in the ground, as is sometimes the case with the 
balance plough. The steadiness of the implement enables it to 


be worked at a considerably higher speed than is usual. The | 


plough has been patented in America, as well as here and on 
the Continent, and is likely to secure very wide adoption. 








REPEATING RIFLES FOR THE FRENCH NAVY 
(Concluded from page 224.) 

THE arms were next tested to see whether cartridges left 
for any length of time in the magazine while the piece was 
used for ‘‘single shot firing.” ter 150 rounds had been 
fired, the magazine rounds were discharged as rapidly as 
possible. The same trial was made with partially filled maga- 
zines. The whole of the arms stood this test completely. The 
security _of the magazines while manceuvring was next tested, 











and afterwards, while the arms were subjected to certain 
shocks. The arms were drop’ 1 metre and 14 metres on 
pavement alternately on muzzle and butt without the car- 
tridges being affected. The escape from defective cartridges 
when fired be had no effect on the rounds in the magazine. 
It was found, however, that cartridges left a long time in a 


per anya had a tendency to set up and shorten a little, the 
bullet 


points becoming flattened. The same result followed 
whether the arm was fired continually or handled in man- 
ceuvring only ; as might be expected, theeffect was very variable 
in amount in the manceuvring. The primer caps were only 
very slightly depressed, although not of the regulation 
strength. 

The Krag and Hotchkiss rifles worked well with the 
deformed cartridges, although there was a little difficulty in 
entering the cartridges now and then in the former weapon. 
In the Kiopatechek rifle frequent difficulties occurred with 
deformed bullets until a cartridge stop was supplied to it, 
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when no more difficulty was experienced. The deformed 
bullets were found to have little influence on the accuracy of 
fire up to 400 metres, which was considered the limit of 
distance to magazine or repeating fire. It was concluded from 
the above trials that cartridges in a magazine were quite safe 
under any reasonable conditions, and that the flash of a split 
cartridge or a violent fall alike failed to fire them. 

Further trials were then made with reference to the use of 
split cartridges. It was found that a case split longitudinally, 
so that the gas escaped on firing did not either injure the arms 
or manifest itself as a violent escape of gas, as shown by a 
screen fitted to receive the effects to the rear and to the sides. 
The case was split round near the rim, so that the head blew 
off a Hotchkiss extractor, and split off the front part of the 
cylinder reinforce, the pieces being blown to some distance, anda 
dangerous escape of gas taking place. The repeating 
mechanism, however, still worked ell. Another Hotchkiss 
rifle had its extractor similarly broken. The firing pin, bein 
crushed, lost its force, and the repeating mechanism wie. 
with difficulty. The Kropatschek rifles and Krag rifles 
resisted these tests well, suffered little, and appeared to 

the advantage of safety in a considerable degree. 

The effect of oxidisation was next tried. The pieces were 
left uncleaned for five days, 100 rounds being fired from each 
rifle on each of the first three days. In the interval they were 
kept in an uncovered place, and watered occasionally to simu- 
late the effect of rain. After three days the arms worked 
“hard,” but with moderate speed. For the last two days 
they were — on board ship to sea air and fogs and water 
running off hammocks, &c. Not a single piece, we need 
hardly say, was fit for immediate use. The breeches of the 
pieces on the bolt system opened with great difficulty. In 
the Krag the introduction of the cartridges was very difficult, 
the extractor being rusted into its seat. The wooden maga- 
zine pistons in the Hotchkiss and Kropatschek rifles were 
swollen, and could not be worked. The breech mechanism of 
the Krag was in good condition. The Kropatschek was most 
readily got into order. These tests were too severe, but all 
effects were remedied by a good cleaning. Each arm was 
then subjected to an artificial dusting process, but no effect 
was produced. 

It was concluded from the above that escapes of gas are 
dangerous in the Hotchkiss, have little effect in the 
Kropatschek, and none at al] in the Krag. 

The Kropatschek rifle stood the oxidising test best on the 
whole. The liability to miss fire shown by each arm was 
next considered. It was found that such miss-fires as had 
occurred were in almost all cases to be attributed to actual 
faults found to exist in the cartridges, such as absence of 
fulminate or primer. In some cases the cartridges may have 
been faulty in degree or not at all. More miss-fires occurred 
with the Krag than the others, which was attributed to the 
oblique direction in which the blow is given in that arm. 
Five cases had occurred of the cartridge case or ‘‘ shell” 
bursting. Four of these occurred in the same arm —a Hotch- 
kiss rifle—the cause remained undiscovered. The working of 
the arms was tested by firing in all 10,000 blank and 2000 ball 
from each arm, of which latter half were fired repeating and 
half on the single loading and firing system. The Krag, how- 
ever, formed an exception; only 1700 rounds ball were fired 
from one arm and 1400 from another, while on the other hand 
2500 were fired from the third Krag arm, for reasons that need 
not concern us. 

Theconelusionsarrived at by the committee were as follows : — 

The Hotchkiss rifle is ingenious and yet simple in its 
working. Its performances at single shot firing were particu- 
larly good. On the other hand, the cartridges did not pass 
well from the magazine into the chamber, coming against the 
upper part of the chamber, sometimes needing assistance from 
the hand, sometimes sticking or being thrown out. The 
magazine springs were not strongenough. Other working parts 
of the arm, including the extractor, were also too weak. On the 
whole the magazine work was faulty, and it only contained 
~ cartridges, giving with one in chamber six for rapid 

elivery. 

The modified Kropatschek—that is, the arm fitted with a 
cartridge stop—is particularly satisfactory in the working of 
its magazine, in which no inconvenience occurred. The arm 
has a supply of eight rounds for rapid delivery, namely, six in 
the magazine, one in the hopper, and one in the chamber. On 
the other hand, the hopper is itself a delicate contrivance ; the 
springs of it wear rapidly. The arm is weakened by the wood 
being cut away where the magazine is placed. The weight of 
the arm is a little excessive. 

The Krag was under rather a disadvantage, owing to a 
number of changes being necessary to adapt the arm to take 
the cartridge model, 1874, which was used in all these trials. 
The advantages were very simple breech mechanism, light 
weight, and irreproachable repeating apparatus, givinga supply 
of nine rounds for rapid delivery, thatis, eightin the magazine, 
and one in the chamber. On the other hand, the charging of 
the magazine is awkward, and the introduction of the car- 
tridge in the chamber during repeating fire requires the hand 
to be moved from the hammer each time to put in the 
cartridge. The percussion also is weak. 

To compare the three together, the Krag was rejected as 
only suited to a shorter and more sensitive cartridge, so that 
incessant difficulties had occurred. 

The Hotchkiss was considered to work very well, with the 
exception of a few faults which might probably be easily 
rectified ; but as a magazine arm it had the very serious fault 
of supplying so few cartridges—five in the magazine. 

The Kropatschek—modified pattern—holds six in magazine, 
one in hopper, and has the advantage of repeating action being 
independent of that for single shot firing. 

Finally, then, the Board considered first the question of the 
adoption of a repeating rifle of any kind for the Navy, and 
decided in the affirmative, because, besides the use in the tops 
and on the poop and topgallant forecastle, where their employ- 
ment has been long asked for, repeating arms have their place 
in all the circumstances of maritime life where a superiority of 
armament can alone compensate for a paucity of numbers, 
such as the armament of boats, scouting or covering the 
landing of a party on shore, the occupation of or leaving 
a post on shore, a prize party, and the like. The case of 
sentries posted over boats, &c., is similar. 

Next, the Krag being unsuited to the service cartridge, 
were either of the others suitable for service, and if so, which 
was recommended? The Hotchkiss was the stronger, the 
more simple, and graceful arm, but its magazine in the butt 
only held five rounds, and if anything happened to the 
repeating mechanism, the single-shot firing was liable to be 
stopped. The Kropatschek, holding more rounds, and free 
from this liability, was finally preferred. 

The authorities then decided to adopt this arm, and that 
not for any partial issue, but as the arm of the navy supplied 
in all future armaments, 





In closing this report, we would make one or two observa- 
tions as to the desirability of a similar investigation being set 
on foot in our own service. We hold that the general grounds 
on which repeating arms were adopted for the French Navy are 
quite sound. At any critical moment a magazine supply, even 
for land service, is a great advantage. The more irregular the 
service, and the more intermittent and sudden the demand for 
infantry fire, the greater the recommendation of magazine 
arms. The least favourable case would be that of a long 
day’s skirmishing, when the firing would be steady and 
fairly continuous, and when accuracy was a great matter ; 
also when the extra weight of rounds carried in the arm, 
rather than in the pouch, would be felt by the man. On 
the other hand, a case such as that of Plevna, where the 
supply was unlimited, a magazine arm close at hand as an 
extra weapon for rapid delivery of fire at close quarters, was 
a great power, even if it were not so good a shooter as 
the regular rifle. Between these two lie a variety of cases. 
Outposts might well defend themselves when suddenly 
attacked, and might appear to be numerically much stronger 
than they were, if armed with repeaters. together, we cer- 
tainly think that the time has come for the investigation of 
this question with a view to the adoption for our own service 
in a greater or less degree of a repeating rifle. 

As to naval warfare, there are circumstances not noticed by 
the French officers, in which a magazine arm would be 
specially valuable. Torpedo boats, for example, may come up 
in an unexpected quarter—a mitrailleuse may not be imme- 
diately available, but a few men with magazine arms might 
effect much. We should suggest the extension of the 
principle. 

Steel bullets, with sharp spiral points, have been found 
capable of penetrating a considerable thickness of boiler plate. 
Cartridges should be specially made up with such bullets. 
Further, magazinesmight be increased by being made specially 
large and fitted on to the rifle only for such special service. We 
need not, however, follow up such suggestions further than to 
indicate the opening for improvement that might be found, 
were the subject taken up. Fig. 7 herewith shows the im- 
proved or modified pattern of the Kropatschek with cartridge 
stop, the breech being open as in Fig. 5. Fig. 8 shows the 
same with breech closed, with a round A in the chamber, 
another B in the hopper, and others C and D in the magazine. 
Figs. 9 to 16 show various parts of the improved action, as 
designated by name. 

Figs. 17, 18, 19, and 20 show the Krag rifle in general form and 
detail. This arm differs entirely in principle from the others, 
being a breech block action in contradistinction to a ‘‘ belt” 
action; in fact, it ison the type of our own Henry-Martini, 
just as the Hotchkiss and Kropatschek resemble the needle 
or Chassepot. In England, bolt guns having been condemned 
as dangerous, the Krag would have found more favour than in 
France; and, probably, in the hands of our men it would have 
had the same relative advantage that the others had in the 
hands of the French marksmen. This arm gives a very good 
idea as to what our present service rifle might be as a repeater. 
Nevertheless, we cannot but notice that the mechanism of 
Krag is at a disadvantage compared with the Martini, 
especially in the means of opening the breech and extracting 
the fired case. It may be seen that although when the hand 
presses down the hammer piece }, there is an advantage of 
more than 2 to 1 in the length of the lever over the counter 
lever a, yet @ in its turn acts on a very short lever c, while 
any resistance offered at the breech has the whole length of 
the breech block as a counter lever. Now, it is just here 
that force is required. There does not seem to have been 
great trouble in this matter in the French trials, though the 
extraction being ‘‘ hard” is noticed as an objection ; but with 
imperfect cartridge cases and foul arms, it is liable to arise 
probably in a greater degree. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


THE regular annual meeting of the Institution of Naval 
Architects commenced yesterday in the hall of the Society 
of Arts, John-street, Adelphi. The chair was occupied by 
Lord Hampton, president. After the annual report of the 
Council had been read, the president delivered a short 
address, in which he referred to the Thunderer accident and 
the relative merits of breech and muzzle-loading ordnance. 
The reading of papers then commenced. The first of these 
was by Sir R. Spencer Robinson, K.C.B., vice-president, on 
‘*Armoured Ships of War.” This paper was followed 
by two others on ‘‘ Armour for Ships,” by N. Barnaby, C.B., 
director of naval construction; and ‘‘On Naval Guns,” by 
C. W. Merrifield, F.R.S. The readings and discussions will 
continue to-day, this evening, and to-morrow. The first 
annual dinner of the Institution took place yesterday at the 
Caledonian Hotel, Robert-street, Adelphi, and the second 
takes place to-day at 5 p.m. 








CONSTRUCTION OF APPARATUS FOR THE ANALYSIS OF Com- 
BUSTIBLE GASES.—At the meeting of the Chemical Society, on 
March 6th, a paper was read by Mr. J. W. Thomas, on “Some 
Points in the Analysis of Combustible Gases, and in the Construc- 
tion of Apparatus.” In 1874, the author noticed that when asmall 
quantity of marsh gas was mixed with about three times its 
volume of oxygen and rarefied until the pressure was 160mm. no 
explosion took place, similarly when mixed with twice its volume 
of oxygen under a pressure of 130mm. the spark did not ignite the 
mixture; it soon became evident that the cooling effect of the walls 
of the eudiometer was the chief agent in modifying the force of 
the explosion. It was also noticed that the expansion of a gas to 
twice its volume lessened the force of the explosion to a greater 
extent that the addition of an equal volume of inert gas at the 
initial pressure. The author accordingly made estimations with 
marsh gas and hydrogen, using nearly the theoretical quantity of 
oxygen and a pressure of 160 to170mm., and found that per- 
fectly accurate results were obtained, whilst the safety of the 
eudiometer tube was not in the least endangered. The author 
then proceeds to point out the errors which creep in when the 
long—800 to 900 mm.—eudiometer tube of Frankland and Ward’s 
or McLeod's apparatus is used, and proves that the sensitiveness 
of the apparatus depends on the length of the pressure tube 
above the top of the eudiometer tube. With the old method of 
introducing a large excess of oxygen in order to moderate the 
violence of the explosion, this long eudiometer tube was neces- 
sary to contain the large quantity of gas introduced, on the other 
hand to lengthen the pressure tube would render it unwieldy 
from its great length, so that with the old method of introducin: 
a large excess of oxygen, the relative lengths of the pressure oa 
eudiometer tubes must remain unaltered; but by employing the 
“reduced tension ” method proposed by the author, and in which 
only the theoretical Cages § of oxygen required has to be intro- 
duced, the necessity for such a long eudiometer tube is obviated. 
The author therefore has shortened the eudiometer tube to about 
500 mm., retaining the original length of the pressure tube, and 
finds that the —— has gained in delicacy, and is still suffi- 
ciently large for all substances. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 





EDISON’S INDUCTION EXPERIMENTS, 

Srr,—My attention has been drawn to a telegram from Mr. 
Edison, contained in your last number, relative to my paper on 
induction, lately read ies the Society of Telegraph fe saan 
The object of that paper was, as there stated, “not to bring 
forward new instruments, but to discuss the question generally ;” 
and the results of my personal researches were there stated not 
with a view of taking out patents myself, or bringing out patents 
of others; the discussion which was invited, and which will take 
— next week, weg A sufficed for each patentee to bring forth 
ais own solution of the difficulty. Still, as far as laid in my 

»wer, I was anxious to give credit where due; thus I learned 
ust before the reading of the paper that Mr. David Brooks, of 
*hiladelphia, had already proposed the use of double-twisted 
wires, and I at once gave him credit forthe idea. I learned imme- 
diately after the lecture, that Mr. C. H. Wilson, of Chicago, had 
very beautifully resolved the difficulty as regards two wires by 
the use of coils and counter currents. This name was at once 
inserted in the printed report of the society. I learn now from 
Mr. Edison’s telegram that he also, as well as Mr. Wilson, used 
induction coils and counter currents, and that his claim would be 
found in patent No. 2909, 1877. Of this I was unaware, as it 
was not patented in England under the head of ‘* Induction,” but 
under the title of ‘‘ Telephone.” Still, if I had been aware of this 
claim in his telephone patent, I should have given him full credit 
and cited the date of his patent. If the question was simply his 
claim to his patent of 1877, I should at once freely oak very 
willingly grant it, although I might have to criticise its value, 
even for the compensation of a single line, as proposed in his 
patent. But Mr. Edison leaves it to be understood that his 
patent is exactly the same thing as an instrument I showed, 
amongst many others, and that this instrument proposes the 
same end by same means as his own. If Mr. Edison restricts 
his claim to the compensation of one line, then I freely accord it ; 
but if he claims to have balanced all the lines on same poles as I 
proposed to do, I must beg to differ from him, and show the 
essential difference. 

In describing this instrument in my paper, I first described the 
lines with coils at relative distances, and showed how this would 
just double the induction, and do more harm than good. Now 
this described exactly the theoretical conditions as shown in 
Edison’s patent ; but after showing what would not do, I demon- 
strated how, by fulfilling certain conditions—not one of which are 
mentioned in Edison’s patent—a perfect induction balance could 
he obtained for all lines. These conditions are too technical to 
fully describe here, but they may be summarized thus :—(1) Coils 
must be reversed at instant of putting on battery or its equiva- 
lent. (2) Coils must all have a certain definite length of wire in 
exact proportion to that of line used upon. (3) Battery power 
must also be proportionate to length, so as to have equal force on 
each line. 

There are many minor details, such as provision for extra cur- 
rents, static charge, &c. The main difference, however, between 
mine and Mr, Edison’s is, leaving aside the question of practical 
value and utility, that, as a simple laboratory experiment, Edi- 
son’s arrangement, as described in English and American patents, 
will compensate for a single line, but not for the rest of the many 
adjacent wires. Mr. Chas. H. Wilson’s very beautiful and 
superior arrangement will perfectly compensate for two lines, 
The arrangement I proposed compensates for all lines, each 
adjacent wire being all perfectly free from induction. 

London, March 31st. ), EK. Hueues. 

[For the present we refiain from offering any comment upon 
the controversy between Mr. Edison and Mr. Hughes.—Ep. E.] 











FEED-WATER HEATERS. 

Sir,—In Mr. Atkinson’s paper on this subject he made the 
statement that all tubular feed-water heaters different from his 
own caused a certain amount of back-pressure on the engine. 
We took the liberty of challenging this statement, pointing out 
that back-pressure resulted from several causes. ‘To this Mr. 
Atkinson replies in your issue of March 28th, by saying that he 
has “indicated engines showing upwards of 3 lb. back-pressure, 
chiefly caused by heaters.” We thus see upon what slender 
grounds Mr. Atkinson bases his generalisation, namely, that 
he found it in some cases, therefore it must be in all; whereas 
in our last letter we showed that it was, by the construction of 
our heaters, impossible for a greater back-pressure to be than Sin. 
of water more in one chamber than in the other. 

With regard to our quotation from Mr. Clark’s work, we 
quoted the result of the average—which is the correct way—of 
five experiments on plate surface, in which average he had the 
benefit of No. 2 experiment of 0°313 lb.; but, notwithstanding 
this high result, the average of plate surface showed a less result 
than coil surface, and, moreover, one of the experiments on coils 
was when the coil was slightly incrusted—which incrustation 
Mr. Atkinson carefully avoids referring to—or the coil surface 
would have shown a still higher result. We cannot, however, 
see how steam admitted freely into a copper-coil pipe can in any 
way compare to steam in Mr. Atkinson’s tubes, because if there 
was not a current through the tube it would be speedily full of 
water, and there must have been at least a current of water 
forcibly passed through the tube, as the steam was over 601b. per 
square inch pressure, which current of water would lick up and 
change the water adhering to the sides of the tubes; whereas 
Mr. Atkinson depends solely upon the action of gravity for 
removing the condensed water from his tubes, any current of 
steam he may have is in the wrong direction, and will tend to 
prevent the action of gravity instead of assisting it. 

We are glad to find ourselves agreeing with your correspondent 
on one point, and that is that the “efficiency is determined by 
the rapidity of the circulation of the water being heated.” So 
far we are at one, but we also maintain that the rapidity of the 
circulation should be on both sides of the metal; hence we 
designed a heater wherein provision is made for a rapid circulation 
of the steam on the steam side also, and the direction of the 
current in the same direction as the condensed water to be 
removed, and that the circulation of the water to be heated 
should bein an opposite direction. In this we are borne out by 
the experiments of Dr. Joule on the efficiency of cooling surface 
in condensing steam, when he succeeded in condensing 100 Ib. of 
steam per square foot per hour, by causing water, having an 
initial temperature of from 68 to 77 deg. to be circulated through 
tubes, to use the words of Professor Rankine—‘ Steam Engine,” 
&c., p. 509—** The greatest of those results, that recently obtained 
by Mr. Joule, was the effect of casingeach condensing tube in 
an outer tube, and driving a current of cold water through the 
annular space between the inner and outer tubes in a direction 
contrary to that of the condensing steam.” 

We quoted M. Peclet’s experiments with reference to adhering 
films of water, which Mr. Atkinson has to contend with on one 
side of his tubes, and we did not quote Mr. Napier’s because they 
were made over a gas flame, when the temperature of the flame 
was many degrees hotter than the water to be heated, and under 
very different circumstances from heating water by steam in feed- 
water heaters, where towards the top of the heater the water is 
very nearly of the same temperature as the steam; and it is this 
small difference of temperature that makes it so important to 
have a highly conducting metal. But Mr. Atkinson now admits 
that brass is a better conducting metal than iron, but we consider 
his percentage of difference too small. Your correspondent’s 
quotation from Rankine about external thermal resistance has 
also reference to cireumstances where there is a considerable 
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difference of temperature between the two sides of the plates. 
But what can we make out of a gentleman who stated in his 
paper that heating by exhaust steam is different from heating by 
any liquid or permanent gas, and now turns round upon us when 
it suits his purpose to do so, and gives us a quotation showing 
that it is the same? So much for the value of another of Mr. 
Atkinson’s generalisations, 

We suspect your correspondent of having very crude notions on 
the flow of gases, but space does not permit us going into the 
velocity of the flow of steam and how he, under the circumstances 
stated in his letter, makes the velocity of the exhaust steam 
8000ft. per minute, or 133°3ft. per second, when at the time of the 
release the velocity due to the pressure would be more than ten 
times as great, and the velocity of steam escaping into the 
atmosphere, and having a pressure of 11]b. per square inch over 
that pressure, will have a velocity of free efflux of over 400ft. per 


second, 

With reference to galvanic action in heaters with brass tubes, 
Mr. Atkinson is surely aware that the iron in the casing is a more 
oxidisable metal than brass; therefore the tubes will be preserved 
at the oy men of the iron. And our experience of iron tubes is 
different from his, as we have known iron tubes to be useless after 
a few months’ work, and had to replace them with brass. In fact, 
it is so well known amongst engineers that iron tubes are not to 
becompared with brass tubes, that we are surprised at Mr. Atkinson 
advocating iron. 

We quite agree with Mr. Atkinson about the desirability of 
keeping out any trace of grease in the feed-water, as we have 
known boilers injured by grease taken up by the feed-water from 
the hot well of condensing engines. lente and Durie. 

Exchange Buildings, Manchester, April 1st. 





CLAPPER STAY. 
Sir,—I herewith send you tracings of my clapper stay for silent 
— on bells, which can be attached or ro ta off in about 
ve seconds. It has many advantages over the old method of 
lashing the clapper with pieces of rope, which I think was used 
at St. Paul’s Cathedral the day the new bells were — 
t con- 


I hope it may find a space in your valuable paper. 
































sists of a piece of wood, Fig. 1, to which is hinged another small 
piece at A; a very simple fastening B, screwed in a slanting 
direction, keeps it closed. ‘To open it, the fastening only requires 
to be turned at right angles, when the piece C can 4 pulled open; 
it is then placed on the clapper just above the ball, then closed 
and fastened. It is shown in position at r"% 2. 

ZDWARD R, Date, 
Glanville’s Wootton, 





BOURNEMOUTH DRAINAGE—CON CRETE PIPES. 

Srr,—In the article in your issue of March 7th upon the con- 
crete pipes used at Bournemouth my statement as to the influence 
of soft water upon concrete is considered to be wanting in proof. 
May I be allowed to explain I based my opinion upon a much 
more extended series of observations than I thought desirable to 
lay before the Bournemouth Commissioners in my report to 
them? I take from Mr. Beckwith’s report on the hydraulic lime 
of Tiel, Table 5, the following analysis of English Portland 
cement :—238 parts double silicate of lime and alumina; 506 
parts simple silicate of lime, and 295 parts free lime. I wish to fix 
the attention of your readers to the free lime in the cement; but 
before doing so it may be advisable to explain how Mr. Beckwith 
arrives at this analysis of English Portland cement. For example, 
the analysis of Boulogne Portland cement is given by Delesse in 
1000 parts—lime, 651; silica, 204; alumina, 138; magnesia, 5°8; 
138 parts of alumina take up 40°24 parts of silica, the whole com- 
bining with 75 of lime, and forming 253°24 of double silicate of 
lime and alumina. There remain 136°76 of silica and 576 of lime; 
163°76 parts of silica, takes up 304 of lime, producing 467°67 of 
simple silicate of lime. Neglecting the small proportion of 
magnesia, there remains 273 of uncombined lime. In 
Table 5 the composition of Boulogne Portland cement is given at 
253 parts silicate of lime and alumina, 467 parts simple silicate of 
lime, and 273 parts free uncombined lime. 

After the Portland cement is mixed up in concrete, the free 
lime undergoes a change, depending much upon external 
influences; but chemists are not agreed as to the precise 
nature of the change which takes place. It is, however, 
certain a portion is converted into the carbonate of lime, 
and it is unnecessary in what I have to say to hamper 
my statement with the consideration of any more recon- 
dite change in this free lime. Soft water is capable of dis- 
solving one part of free lime in 700 parts of water forming lime 
water ; hard water when brought into contact with lime water 
precipitates the lime into the carbonate, and even precipitates a 
Pager of the lime in the hard water upon the principle of 

r. Clark’s process of softening water. Here at the outset is a 
marked difference in the behaviour of soft water and hard water; 
the first can take up the free lime and carry it away in solution, 
the second precipitates the free lime and changes it into a car- 
bonate, and also deposits along with this carbonate some of the 
carbonate which is contained in the hard water. I will at this 
stage give one or two practical illustrations to show the part the 
free lime plays in Partland cement. If a concrete house be 
stuccoed with Portland cement it would be riskful to cover the 
stucco with oil paint until after the lapse of about two vears 

use the walls are full of lime water, and as this water dries 
out from the surface the lime in the water would destroy any oil 
sweet placed on the surface. Take another example of a new 

‘ortland cement cistern filled with water. This cistern would 
show for several months signs of dampness on the outside faces, 
after which the dampness would cease, because the lime water in 
the concrete is carried to the external faces of the cistern. The 
water is evaporated but the lime is converted into the carbonate, 
and this process gves on until the pores in the external faces are 
completely silted up with carbonate of lime. Suppose, however, 
the cistern is sealed, and soft water is forced by means of a pump 
— the pores of the cistern, say for six months, I contend it 
would be reasonable to expect that every vestige of free lime 
would be washed out of the cistern, and that its porosity would 
thus be increased, and that it would show signs of damp on the 
outside for any length of time. If, however, hard water had 
been used the experiment could have been so managed as not to 
increase the porosity of the cistern, but rather diminish it in the 
manner before explained. 

As these concrete pipes unless there was free uncom- 





bined lime in them to be dissolved out, they could not be, so 
rapidly at least, deteriorated by the continuous flow of soft water 
through them ; but in every sample I tried I found that the con- 
crete even after soaking in soft water for a few minutes 
with lime, which I detected by the use of oxalate of ammonia. I 
also found by drying fragments of these concrete pipes in an 
oven, weighing them, soaking afterwards for two days in water, 
and then weighing in water, and afterwards in air, the 
amount of the interstitial s s in the very densent examples 
amounted to 17 per cent. ‘These concrete pipes were, therefore, 
porous pipes, barely 1fin. thick, containing sn unknown quantity 
of free lime and carbonate of lime in their composition 3 and the 
Bournemouth Commissioners had been professionally advised to 
use these pipes in a sand and gravel soil with almost a continuous 
flow of soft water through them. I contend that under such 
circumstances the porosity of the pipes would have been increased 
until every vestige of free lime and carbonate of lime had been 
washed out of them, and that such thin porous pipes laid in sand 
and gravel would form a most dangerous sewer, more especially as 
their endurance under the influence of attrition of sand and 
water was not even one-half that of good stoneware pipes. To 
illustrate how my views would have been changed had the pipes 
a through a district where the water was charged with lime, 
will only mention a few facts which have come under 
my observation. In the steps of the Parthenon at Athens 
the joints are indurated from the deposition of lime by the 
rain wash from the marble temple. In some of the Roman 
aqueducts the water-way is coated with a deposition of lime 
from the passing water. In the new Opera House, Paris, the 
vault under the stage has become water-tight from the lime in 
the land water silting up the pores on the inside faces of the 
vault walls. 

From the foregoing observations it is not to be expected one 
would condemn the use of concrete in a district containing only 
soft water. It requires a chain of adverse circumstances to pro- 
duce degradation, and steps can be taken to mitigate these 
circumstances or avoid them. In the waterworks of Bourne- 
mouth there are numerous examples of aqueducts lined with 
Portland cement stucco ; all these show signs of de; ation by 
the sand first standing up sharp from the matrix. ‘Po illustrate 
this action I took a thin slab of neat Portland cement and 
exposed it torunning soft water for a fortnight, and found the 
slab had lost 1°25 per cent. in weight. 

In conclusion I may say that until chemists give us some satis- 
factory a as to the nature of the process and chemical 
changes which take place in the hardening of concrete, opinions 
must be taken with due caution, as the full agencies at work still 
remain hidden. It is thus with much diffidence I lay my opinion 
before your readers to justify my condemnation of these concrete 
pipes which had not been silicated, and which under my tests, 
showed traces of having free lime in their composition. 

ARCHIBALD C, Ponton. 

Stretton, Parkstone, Dorset, March 31st. 





STOPPERS FOR BESSEMER LADLES. 

Srr,—Having been in most of the principal steel works in this 
country and noticed the system adopted in producing steel, an 
idea has often struck me with reference to filling of ingot moulds 
with steel from the ladle. The system practised now is this :—A 
ladle containing a charge of steel, varying from 3 tons to 5 tons 
in weight, has a wrought iron rod coated with loam passing 
through the molten metal. At the end of the rod a tire-brick 
stopper is fastened, which works into a fire-brick nozzle at the 
bottom of the ladle. When they are about to fill a mould, the rod is 
lifted by means of a lever outside the ladle, which allows the steel 
to pass through the hole of the nozzle. It often happens that 
the loam which adheres to the rod cracks, and allows the metal 
to come in contact with the rod, when it is immediately burnt 
off, and the steel becoming unmanageable runs over the moulds 
and into the pit, thereby causing a severe loss. 

Assuming the present rods to work well, it must be borne in 
mind that the expense in providing one for each charge is great. 
Loam has to be bought, and men paid to coat the rods, coal 
required to heat stoves in which they are dried, stopper and 
nozzle to prepare, &c. I enclose tracing of stopper a nozzle 
which require no rod passing through the metal, and which may 
last two or three times, therefore doing away with loam, stoves, &c., 
which means a great saving. 








AB is a reduced section of existing ladles, C the ordinary cast 
iron seating which contains nozzle D, through which stopper E 
works by means of rod F, worked by present levers outside 
ladles. It will be seen by referring to the tracing that stopper E has 
two valves—1 and 2. hen the _ valve is open the bottom 
valve is closed, and will only allow the metal to pass through the 
port-hole G. 

If any reader of your valuable paper—interested in the trade 
Ba Bow. Se it a good thing, and thinks it will pay him to adopt 
my system, I shall feel myself repaid for the little trouble I have 
taken. On the other hand, if it is considered no improvement I 
hope there will be no criticism, as I have merely tried my best to 
represent to the public an article to simplify—in a small degree— 
the working of Bessemer steel. W. S. Lance. 
Elvey-street, Manchester, March 5th, 1879. 





BESSEMER STEEL. 

Srr,—The accompanying letter was sent to the Times about a 
week ago, in connection with a controversy as to the use of steel 
for artillery then going on in the pages of that journal. As it 
has not been printed, and the points referred to are of general 
interest to many of your readers, perhaps you will be good enough 
to publish it :— Seth 

“Mr. Bessemer appears to have made a slip of the pen in his 
letter dated the 21st inst., when stating the amount of carbon in 
some of the excessively mild steel he manufactured in 1858. 
From the fraction, as printed, it would appear that the amount 
of carbon was 1'4 per cent., a temper so great that the material 
is, in fact, appr ‘aching the cast iron stage. One, therefore, 
naturally concludes that the fraction, instead of ‘014, should 
have been written ‘0014, which corresponds to ‘14 per cent., this 
being what is considered at present a ‘mild steel,’ but the idea is 
negatived by Mr. Bessemer’s further statement :—‘ We find that 
the metal of the gun made by my process has been 
decarburised to such an extent as to leave less than 14 parts of 
carbon in 10,000 parts of iron.’ i 

“This plainly shows that the carbon should have been printed 


‘014 per cent., which corresponds to the fraction °00014, i.e., to 
rather less than 14 parts carbon to 10,000 iron. I may add that 
steel tempers are usually stated as so much per cent., or, more 
strictly, at such a fraction of 1 per cent., but the absolute frac- 
tional value of the carbon is sometimes given. The varying use, 
sometimes of the one method sometimes of the other, has led, 
and still leads, at times, to a good deal of confusion. 

“The above result is sufficiently remarkable, and it certainly 
could not be frequently repeated in 1858, or, if so, one is at a loss 
to know why that was not done. Even now we cannot make 
steel by any process so mild as this, which is much below not 
only ‘the mildest steel known in commerce at the present day,’ 
but, I nag add, below the mildest wrought iron also. We find, 
in fact, that a certain amount of carbon is a safeguard against 
oxidation, and on several occasions when we have produced steel 
excessively mild, though not so mild as the sample mentioned by 
Mr. Bessemer, it has been ‘ rotten’ in consequence, and unfit for 
any —— whatever. *© A, ALEXANDER, 
‘Cyclops Steel and Ironworks, Sheffield, March 31st.” 








MANCHESTER STEAM USERS’ ASSOCIATION. 
THE president of the Manchester Steam Users’ Association has 
sent a copy of the following letter to each member of the House 
of Commons :— 
Manchester, April 2nd, 1879. 

S1r,—The continued sacrifice of human life by steam boiler 
explosions induces me once more to address you on this subject, 
and to express my deep regret that the Legislature has not as 
yet interfered in the behalf of the public safety. 

The experience of the Association, which extends over the 
last twenty-five years, shows that steam boiler explosions are 
not accidental; that they do not arise from any mysterious 
cause that has not as yet been ascertained; that they are not 
unavoidable; but that they may be prevented in the majority 
of cases, if not in all, by competent periodical inspection. 

The members of the Manchester Steam Users’ Association, 
who adopt that simple precaution, enjoy immunity from a 
sion year after year. Nota single person has ever been killed, 
nor has a single person ever been injured by any boiler guaran- 
teed by the Desttiation; while beyond its ranks, to go back no 
further than the last ten years, 619 people have been killed, 
and 1018 injured, many of whom were outside the works at 
which the explosions occurred, aud had no control whatever over 
the boilers, and no voice in their management, but were com- 

lied through no fault of their own to live near to or to pass by 
badly-constructed or old, worn-out boilers, which their owners 
had no right to use. 

The injustice of the case will be more clearly seen when it is 
stated that many of those killed outside the works were innocent 
women and children, some being struck down whilst at their own 
fireside. At Dublin, on Saturday, April 27th, 1878, a house 
adjoining the works at which an explosion occurred was brought 
down, and fourteen persons buried in the ruins and suffocated. 
At Liverpool, on Friday, March 29th, 1878, a woman walking 
along Great Homer-street was struck with a piece of steam 
pipe, shot from a boiler, and killed on the spot. At Newcastle- 
on-T'yne, on Friday, June 22nd, 1877, a child two years of age 
was struck down and killed, in the presence of its father and 
mother, by a large fragment from a boiler crashing through 
the roof; while, by the same explosion, a boy standing on a 
public quay was killed by another fragment. At Hull, on Wed- 
nesday, June 20th, 1877, a cottage was levelled to the ground, 
and a woman lying in bed was buried in the débris, and so 
seriously injured that she died immediately after she was dug out. 
Other illustrations could be given, if necessary. 

Under these circumstances, allow me to urge upon you that it 
would be for the public good for the Legislature to interfere and 
enforce the adoption of periodical inspection, and also were it to 
enact that an investigation should be made of every boiler ex- 
plosicn, whether fatal or not, by some court independent of the 
coroner’s, and more competent to deal with the scientific ques- 
tions connected with steam boiler explosions. 

Allow me to request your earnest attention to this subject. 
While legislation is delayed, lives are being lost. In the year 
1878, forty-five persons were killed and seventy-two others injured 
by steam boiler explosions ; and this notwithstanding the general 
depression of trade, which sensibly diminished the number of 
boilers in work, and no doubt diminished the number of explo- 
sions. The average of the last ten years is 62 deaths and 102 
cases of |g cmony injury per annum... [f legislation be postponed, 
and if I have to eo you again on this subject next year, 
there is no doubt I shall have to report that another fifty or sixt 
persons have been killed, and about twice that number injured, 
The lives of these people are in your hands, Legislation will 
save them ; neglect will sacrifice them, 

Below I give a copy of a resolution passed unanimously at a 
recent meeting of the general body of the members of this Asso- 
ciation, all of whom are boiler owners. 

I have, Sir, the honour to be, 
Your obedient servant, 
Hveu Mason, President. 


Copy of a resolution passed at the annual meeting of the general body of 
subscrivers to the Manchester Steam Users’ Association, held at Manchester, 
Mi. Hugh Mason in the chat, on Tuesday, March 25th, 1879 :— 

“Resolved,—While this meeting rejoices in the continued immunity 
from steam boiler explosions enjoyed by the members of this Associa- 
tion whose boilers are placed under careful periodical inspection, it 
regrets to learn that beyond the ranks of the Association as many as 
forty-five persons were killed and seventy-two others injured by steam 
boiler explosions during the year 1878, seven of those killed being 
women, and three being children, while fifteen were outside the works 
at which the explosions occurred. This meeting considers that the 
experience of the past year confirms the conclusi the A ‘iation has 
arrived at in previous years, viz., that the greater number of steam boiler 
explosions with their attendant loss of life, could be and ought to be 
greg ; and therefore that it is the duty of the Government to inter- 
ere on behalf of the public safety. Under these circumstances this 
meeting trusts that the pledge given in the House of Commons on the 
25th July, 1878, by the President of the Board of Trade, in reply to Sir 
Thomas Bazley, to the effect that the Government would give the 
question of legislation for the prevention of steam boiler explosions its 
very best attention and Lring it before the House early this session, will 
be redeemed, and that some judicious measure will be promptly intro- 
duced for promoting the general adoption of independent periodical 
inspection, and that the result will be to crown the Association’s labours 
with success and fulfil its long-cherished hope that the use of steam 
may be enjoyed without being accompanied by the lamentable sacrifice 
of human life with which it has hitherto been attended.” : 











ALLEGED Propuction or OcEAN CURRENTS BY CONTINUED 
Winps.—Professor Zippritz, of Giessen, has been studying the 
effect of wind in the production of ccean currents. One of the main 
objections urged against the theory that ocean currents are due 
to the impulse of the wind is that the winds can, it is alleged, 
produce only a surface drift, whereas many of the currents extend 
to great depths. Mr. James Croll has always maintained that 
this objection is erroneous; that if the surface of the ocean be 
impelled forward with a constant velocity by the wind or by any 
other cause whatever, the layer immediately below will be dragged - 
along with a constant velocity somewhat less. The layer under- 
neath this second layer will in turn be also dragged along with a 
velocity less than the one above it. ‘The same will take place 
in regar‘l to each successive layer, the velocity of each being some- 
what less than the one immediately above it, and greater than the 
one below it. In this manner the surface velocity may be trans- 
mitted downward to any depth. This conclusion has now_been 
demonstrated by Professor Zéppritz to be mathematically 
correct. The surface velocity is propagated downward, however, 
with extreme slowness. Thus it is found that for a mean depth of 





4000 meters it would require 100,600 years for the trade winds to 
produce the existing equatorial currents. 
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EXPLOSION ON BOARD THE THUNDERER — DIAGRAMS ILLUSTRATING CAPTAIN NOBLE’S REPORT.’ 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Grroip and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 








POBLISHER’S NOTIOE. 
*.* The Publisher begs to announce that next week THE ENGINEER 
will be published on TuHurspay instead of Goop Frinay. 
Advertisements intended for that number must be forwarded not 
later than six o’clock on Wednesday evening. 


————————————n—n—nm— ee. 
TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,.* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

F. 8. 1. (Walsall),— Your valve will blow off at about 191b. per square inch, 

H. L. Carver.—Received. Your inquiry shall have attention. 

Letrers Patent.— No; you would not infringe the British patent, but you 
must be careful to see that there is no patent for the country you name. 

T. C.—Without a more definite reference to date we could not give the number 
of the impression which contained the analysis to which you refer. “Dinas 
bricks are generally used where very high temperatures are employed. 
Chrome oxide will withstand very high temperatures, and is proposed foi 
lining furnace beds. 

T. M.—IJn the first place, cast iron columns of the section 4- are not more used 
than round hollow columns. On the contrary, the use of the first-mentioned 
column is an exception. Hodgkinson’s rule only applies to hollow columns 
with symmetrical axes. It is by no means easy to procure thein cast o 
equal thickness all round, and for this reason some architects prefer the 





section. 

H. T. (Lyons).—No special paper on hydraulic machinery in the abstract has 
appeared in our pages, but there is a large number of articles and 
engravings to be found in our volumes, treatingof hydraulic cotton presses, 
cranes, packings, water pressure engines, and so on. If you will say con- 
cerning what class of hydraulic machinery you want information, we shall 
be happy to aid you. 





PORCELAIN ROLLERS. 
(To the Editor of The Engineer.) 
Sir, Can any of your readers give me names of firms who supply the 
Porcelain shells for these rollers ? . 
Durham, April lst. 





MOULDING SAND. 
(To the Editor of The Engineer.) 
Sir, —Can any correspondent inform me where the best brassfounders’ 
moulding sand comes from, and from whom it can be obtained ? 
April Ist. Bronze. 





HOT PRESSED NAILMAKING MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,—I shall be much obliged if any of your correspondents can give 
me the name of the makers of machines for making hot pressed—chisel 
pointed—carpenters’ nails ? I 

Scotland, March 20th. 

COAL SHIPPING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—I have to thank you for your article on my improved coal hoist 
which appeared in your last issue. I will not tres: further upon your 
space than to point out that the title under which it ap is somewhat 
misleading, as it is intended to work the hoist either by steam or water 
as occasion may uire, 

6, Westminster-chambers, London, 8.W. 


REPLIES. 
Replies have been sent to IRonrounpeR (“ Annealing Castings"), to 
X. Y. Z. (** Wood Ferrules”), J. 8. 8. (‘‘ Peat Machinery ”), Non-SMoKER 
(‘“‘ Heating Apparatus”), J. W. (‘‘ Pit Head Gear”). 


SUBSCRIPTIONS. 

Tue Enareer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is regi. for transmission abroad. 

Cloth Cases for binding Tux Enainrer Volume, price 2s. 6d. each. 

The following Volumes Tue ENGINEER can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 43, 44, and 46. A 
complete set of Tuk ENGINEER cun be made up, comprising 46 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tuk Enainner weekly and post-free. Sub- 
ae a sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Peper Copies may be had, f preferred at increased 


Post-ofice Order. — Australia, Belgium, Brazil, British 
Guiana, — hwo of Good e~ Denmark, Reyet, 
Germany, tar, India, , Japan, Malta, 
Portugal eek Dalen oo ag 
C 
United Btates, West Coast of Afrloe, West Indies, China via South. 
ampton, 6 


Remittance by Bill in London.—Austria, Buenos Ayres, + France 
Singapire, Spain, Sweden, i ide, Chill, Boraso, and Jara, £2 Ss. India 
, Sweden, l oo, and Ja . In 

vid Benet. £258.00. ° ‘ : a 


ADVERTISEMENTS. 
«* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines ave 
charged one shilling. The line a seven words. Ihen an adver- 
tisement measures an inch or more the is ten shillings per inch. All 
single i from the country must be accompanied a stamps in 
practical 





C. GRAHAM SMITH. 





France (Paris only), 
ce 0 

Natal, Netherland 
New Zealand, 


Alternate advertisements will be inserted with 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition, 

AD CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o’cLock on TaurspDaY EvENING IN EACH WEEK. 
*," Letters relating to Advertisements and the Publishing Department of the 

are to be addressed to the Publisher, Mr. Leopold Riche ; 
letters to be addressed to the Editor of Tuk Enaineer, 163, Strand. 





MEETINGS NEXT WEEE. 

Tue Institution or Crvit Enoineers.—Tuesday, April 8th, at 8 p.m.: 
Discussion on the “* Electric Light for Lighthouses.” 

Socrery or Encrverrs.—Monday, April 7th, at 7.30 oe “Modern 
Machinery for Preparing Macadam,” by Mr. Charles E. Hall, the leading 
features of which paper are as follows :—Description of the various 
systems of stone-breaking machinery in use at the leading quarries and 
other works in various of the United Kingdom, including stone- 
breakers by Blake, Archer, Smith and Roberts, Ord and Maddison, 
Marsden, Madderson, Hope, and Hall. Leading features required in a 
successful cubing machine. Example of best arrang t of hinery. 
Actual cost of hand-broken stone, and approximate and actual cost of 
machine-broken stone. 

Tue Society or TELEGRAPH ENGINEERS.—Wednesday, April 9th, at 
7p.m., council meeting ; at 8 pm ordinary — meeting. Adjourned 

ion on Mr. Sive t’s paper, “South African Telegraphs.” 
Discussion on Professor Hughes’s paper, ‘‘ Experimental Researches into 
Means of Preventing Induction upon Late ires.” ‘‘ The Effects of 
Induction between Wire and Wire, with reference to the Electric Light,” 
by Mr. W. H. Preece, V.P. 
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STEEL FOR WAR PURPOSES. 

Unper this heading has been conducted an animated 
correspondence this month in the Z’imes. The subject is 
so important that we give a brief summary of the letters 
with our own judgment on the matter in its present stage. 
On March 5th Dr. Siemens read a paper at the United 
Service Institution, which was followed by a discussion 
in the course of which General Younghusband observed 
that “when the use of iron in coil was decided 


upon, mild steel was not known.” In the Zimes of 
arch 8th appeared a letter from Mr. Bessemer, in which 
he said that a 


t about 1858 the late General erg Bayne 
then superintendent of the gun factories in the Roya 
Arsenal, had for nearly two years investigated the ques- 
tion as to whether mild steel could be applied to the 
manufacture of ordnance; that General Wilmot had satis- 
fied himself that mild steel was the best material for 
ordnance, and that a tender for the supply of steel at the 
rate of £6 10s. a ton was sent in accordingly for casting 
guns in the Arsenal, when the —— equipment was 
adopted and General Wilmot superseded. Vir Bessemer 
also complained that Sir H. Lefroy had grievously erred 
in remarking upon “the enormous cost which would have 
been entailed upon the country if steel had been used in 
the place of iron in the guns.” Mr. Bessemer added that 
he now has in his possession a sinall cannon made of 
mild steel in 1858, and that previous to 1862 he had made 


‘| to order ninety-two steel guns, one of which well resisted 


tests of extraordinary severity in Belgium in 1859. 

In the Zimes of March 14th letters appeared both 
from General Younghusband and Sir H. Latta. General 
Younghusband wrote that twenty years ago great diffi- 
culty was experienced in obtaining even steel cores lar 
enough to form the inner tube of field guns, and that he 
had yet to learn that gun-makers up to the present time 
relied upon Bessemer steel for guns. Eventually, he 
thought, steel might supersede iron. Sir H. Lefroy, 
speaking of price, quoted THe ENGINEER of January 
19th, 1866, to show that at that time Mr. Bessemer 
was only hoping to produce steel at £8 _ ton, 
while in 1864 it was £15 per ton. He quoted the price 
of a Bessemer steel gun, from the American authority 
Holley, as being £60 per ton, and then referred to the 
bursting of a Krupp steel gun on board the Russian 
frigate Alexandra Newsky in July, 1867, finally observin 
that Bessemer steel was not then, if now, conside 


suitable for gun-making ; steel for that pu generally 
costing nearly £70 per ton. On March 17t oo a 
letter from Herr Krupp denying that his gun burst as 


stated by Sir H. Lefroy, and on March 10th one from Dr. 
Siemens saying that Whitworth, Krupp, and the Creusot 
and Terrenoire factories did not employ the Bessemer 
process but the Siemens-Martin process for the manufac- 
ture of ordnance. He alluded to the difficulty of elimi- 
nating phosphorus in the Bessemer process. On March 
2ist a 7'imes leader condemned wrought iron guns, term- 
ing wrought iron in coils “a weak and very uncertain 
material,” liable under a stress “very slightly in excess of 
that which they would be ordinarily called upon to bear” 
to develope fissures, and undera strain much in excess of 
the ordinary stress to fly to pieces like earthenware. The 
behaviour of the Whitworth steel gun of 35tonsat Gavreon 
May 3rd, 1876, was referred to, when a steel shell of 
1180 lb. weight became wedged in the bore when fired 
with a charge of 120 lb. of powder. The sole effect of 
the explosion of the charge thus confined was said to 
have consisted in the bore being bulged under condi- 
tions such that a portion of the copper vent bush was 
actually fused. he article further remarked that 
Artillery officers in positions of trust and responsibility, 
particularly Sir Henry Lefroy, knew little about steel, 
adding that the Bessemer process is less adapted to the 
manufacture of ordnance than the Siemens-Martin pro- 
cess, owing to the “griores of slag in Bessemer metal, 
while the Whitwort system of fluid compression was 
certain to produce homogeneous metal, and had for five 
years been used for torpedo cylinders, and that it was 
the duty of Government to learn what was effected in 
— factories, and not to leave the question in the 

ands of large committees, or exclusively to Artillery 
officers. In the Zimes of March 22nd, Mr. Bessemer 
wrote, accepting the title of “the pioneer of steel for 
structural purposes,” which, he said, Dr. Siemens had 
accorded to him, and who, he admitted, had of late years 
“ably followed in the same direction” He referred to 
the report of the visit of the members of the Iron and 
Steel Institute to the works of the Terrenoire ;Company, 
in which it was mentioned that, in the Bessemer depart- 
ment, a variety of castings for cannon, connecting rods, 
hydraulic press cylinders, &c., were mopar ty) 4 made, 
and he said much Bessemer steel was made by both 
Krupp and Whitworth. He also again referred to the 
steel gun of 1858, and to the early knowledge of Bessemer 
In the same paper was a short letter 
from Herr Krupp, saying that no steel made by the 
Bessemer process was used by him in any portion of 
his guns. On March 24th appeared another letter from 
Mr. Bessemer, denying that there was a difficulty in 
freeing his metal from slag, and complaining of the per- 
sistent concealment practised by Krupp. Another letter 
appeared from Herr Krupp, saying that he does not use 
Siemens steel for guns, but only crucible steel. 

Among so many contradictory letters and statements, 
readers who are even py clear as to the points at 
issue may become bewildered. It is well then to con- 
sider carefully at what we have arrived, and to this end 
we must keep the key to the matter in hand, which we 


submit is the following. The Bessemer process has | board 


failed to eliminate any phosphorus which may be present 
in theiron operated upon. After all the carefully con- 





ducted experiments on this point, this evil has remained 


practically untouched. Whether Mr. Thomas is goin 
to su in Cleveland where others have failed, 
remains to be proved. Hence since irons, especially 
English irons, ordinarily contain phosphorus, the ordi- 
narily low-priced Bessemer steel must do the same. 
Modifications of the process are doubtless possible, but 
this means also modification of price. For many pur- 
or the cheap steel answers well, but the question 

fore us is that of steel ordnance only. Hence 
it is not all to the purpose to show that Bessemer 
steel is largely used in such factories as the Terre- 
noire, Krupp’s, and Whitworth’s, unless it can be 
shown that it is actually used for making guns. The 
question may become obscured by some modification 
of the Bessemer process being adopted. It lies perfectly 
in Mr. Bessemer’s power to establish the point at issue if 
it admits of being established. Mr. Bessemer states that 
he offered steel for casting guns at £6 10s. a ton to the 
Arsenal, and he also states that he made ninety-two steel 
guns to order between 1858 and 1862. A casual reader 
might suppose that these guns were made of steel of 
about the price quoted to General Wilmot, but this is not 
said. Mr. Holley gives the price of a gun of Bessemer 
steel at £60 per ton. Was this ever contradicted by Mr. 
Bessemer? As the matter now stands, it is stated that 

ood guns were made, and cheap guns offered to be made. 
We need the connecting link to inform us that the 
ood guns were cheap, or the re Am good. Mr. 
tel on; can supply this. If he tells us the price at 
which the ninety-two guns were sold, especially that gun 
that stood the severe tests referred to, the question will 
be fairly met; but to tell us that he offered ¢ eap steel to 
make guns which nobody accepted proves nothing; while 
the statement of Mr. Holley, quoted by Sir H. Lefroy, as 
long as it stands uncontradicted, makes good that officer’s 
assertion that Mr. Bessemer’s steel guns would not have 
been cheap. 

It is quite possible that steel may supersede wrought 
iron, and the explosive bursting of the 38-ton Thunderer 
gun will doubtless weaken the ground on which wrought 
iron has been advocated ; and it will certainly be to the 
advantage of England if the Bessemer process can be 
worked in such a way as to get out the phosphorus. Up 
to the present time, however, the statement in the Times 
leading article cannot be supported as to the ignorance of 
artillery officers as to the price and value of steel. Our 
small field guns are already made of steel, so that the 
question narrows itself to one of heavy guns. How do 
iron and steel stand as to this?’ The principal wrought 
iron gun factories are that in the Royal Arsenal and Sir 
W. Armstrong’s at Elswick. In 1875 the former pro- 
duced their 80-ton gun. The Armstrong 100-ton gun was 
made and had proved its power against armour before 
the end of 1876, and we are now looking for heavier 
pieces still. What steel gun has yet been made to com- 
pare with either of these? We are expecting the trial 
of a heavy gun at Herr Krupp’s next June, but up to the 
present time the nations who employ wrought iron have 
much the more powerful guns in the world. This is 
hardly the time for the advocates of steel to boast. 


THE EXPLOSION ON BOARD THE THUNDERER. 


Tue Minutes of Proceedings of the Thunderer 
Committee, together with an Appendix, have just been 
published. The report of the committee was given to the 
world some weeks since ; but the present Blue Book could 
not be got ready in a few days. The volume contains no 
fewer than twenty-one large, folded, lithographed sheets 
of drawings, printed in some cases in colours ; and work of 
this kind requires a good deal of time for its proper 
execution. The illustrations so hang together and bear on 
each other that little good would be gained by re-publish- 
ing a few of them in our pages. There is, however, one 
sheet complete in itself, and this we reproduce on the 
opposite page. With these parliamentary papers 
before us we are enabled for the first time fully to esti- 
mate the value of the verdict pronounced by the com- 
mittee. We have already shown that, startling as it 
might be to read that the gun had been loaded twice over, 
yet that no moral or physical impossibility stood in the 
way to prevent such an occurrence from taking place. 
We have now the means of advancing a step further ; 
we can put ourselves to some extent in the position of 
the committee and deal with the Lynette testimony going 
to show that the gun was loaded twice over or that it 
was not. It is true that written or printed evidence 
cannot supply the same aid to a mind in search of a 
conclusion as the verbal testimony of witnesses places at 
disposal. Nothing but the presence of a witness will enable 
one to form a ly accurate estimate of the truthfulness 
and value of his evidence. But after all allowance has 
been made for this, the Minutes of Proceedings leave 
quite enough behind for consideration. Their careful 
perusal has in no way altered our conclusion that the 
verdict of the committee is right ; but while saying this 
we are bound to admit that the evidence given by the 
witnesses was so ——a on important points that 
something more was required to prove that the gun was 
loaded twice over. That something is, we think, the gun 
itself, and the more carefully the theory of double loading 
is weighed the more satisfactory does it appear, and the 
more obvious does it become that if double loading did 
not occur then the bursting of the gun was more myste- 
rious than the wildest mystery monger conceived. 

We can place the evidence of the witnesses for and 
against the double-loading theory before our readers 
within a very brief space. It will be remembered that 
on the morning of the 2nd of January the Thunderer was 
practising at a target with the two 38-ton guns in her fore 
turret, and the two 35-ton guns in her after turret. 
During practice the guns are fired sometimes by hand, at 
others they are fired, or intended to be fired, in broadsides 
by electricity. It would appear that the first operation on 
the Thunderer on the morning in question 
was an attempt to fire all four ° ae by electricity 
against a target moored 400 yards off. It was known at 





the time that only one gun went off in the after turret. 
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It was believed that both guns in the fore turret had 
been discharged. The order was then given to re-load 
the two guns in the fore turret, and the one gun in the 
after turret with full charges—85 lb. of powder—and 
empty common shell, and about four minutes after the 
electrical discharge the guns were fired one by one by 
hand. The right-hand gun in the fore turret was dis- 
charged first. The second was then fired and burst 
explosively. The evidence leaves no doubt whatever that 
the burst gun was first loaded with 110 Ib. of powder and 
a Palliser shell. It is also clear that it was loaded again 
with an 85 lb. charge and acommon shell. The question 
then, is narrowed to this—Did the gun go off when fired 
by electricity, or did it not? The evidence that it did, was 
supplied by Capt Chatfield, Sub-Lieut. Fraser, and John 
Cornish, A.B., who stated that they saw three projectiles 
strike the water when the electrical broadside was fired. As 
it was known that one gun out of four had missed fire, 
this would go to prove that the gun which burst was 
fired with the others. The men in the turret believed 
that the gun was discharged, and actually spoke to those 
in charge of the loading gear, who, asking what was 
wanted when the gun was presented at the loading port, 
were told to sponge and doad it. James Hobbs, the 
armourer, stated that he was on duty coupling up the 
electric wires, and that just after firing the electric 
broadside he asked those inside the turret whether both 
- had gone off, and was answered in the affirmative. 
t may unquestionably be taken as certain that the crew 
in the turret had no doubt whatever that the gun was 
empty when they presented it to receive its second charge. 
Indeed, W. Caswell, the only man of those in the turret 
who remains alive, was positive that the gun had gone off. 
Thos. Randall, who was aiding in working the loading gear, 
stated that when the gun was sponged smoke came from 
the muzzle, which would be tolerably conclusive evidence 
that it had been fired. So far for the testimony in favour 
of the gun being empty when presented for loading the 
aoe time. Let us see what was said on the other 
side. 
W. Trinham, signalman, J. Morgan, captain of the 
maintop, G. Snell, A.B., and Johu ‘Wills, armourer, all 
stated that when the salvo was fired they only saw two 
shots, one from each turret, which of course flatly contra- 
dicts the inference to be drawn from the testimony of 
those witnesses who said they saw three shots. As one 
party were as likely to be right as the other, and with these 
four witnesses on one side and three on the other, we 
think we may say that the balance of evidence is in 
favour of only two guns having gone off. As regards the 
statement of Randall about smoke issuing from the gun, 
that was in like manner contradicted by a stoker named 
W. Brakey, who was by at the time and saw no smoke. 
As for the voluminous testimony of those at the loading 
gear it really comes to nothing, save, that the indi- 
cator cord having been broken, they did not know 
whether the gun had or had not one charge in it when 
they sent home a second. For every word of testimony 
that was adduced in favour of the gun being empty, 
another word can be adduced showing that it was already 
loaded. We must turn from the witnesses to the gun 
itself in order to obtain any decisive answer to the 
uestion, “Why did it burst?” On the fourth day, 
aptain Noble, F.R.S., of the firm of Sir William Arm- 
strong and Co., was called and examined. He handed in 
a written report accompanied by drawings, and this 
report is so complete and so masterly, that we reproduce 
it and the drawings in other pages. It will be seen that 
Captain Noble virtually disposes of the air space theory ; 
he alluded to the cracked tube theory only to dismiss it 
as improbable, and he put forward the double-loading 
theory as one which is complete in itself, and consistent 
with the appearance of the gun. This view he accepted 
conditionally on nothing against it coming out in evi- 
dence, and, as we have tried to show, nothing did come 


out. 

It has been attempted to prove that the gun burst 
because it was of bad iron, because it was badly put 
together, or because it had been injured by previous ser- 
vice. As regards the first point, specimens of the metal 
were tested and found to be of excellent quality, and the 
welding of the coils left nothing to be desired. 4 a word, 
it was as good a gun as ever left Woolwich. As to the 
idea that the steel tube was cracked, and that the gas 
obtained access to an outer coil, and so burst the gun, we 
may point out that, in the first place, such an idea has no 
foundation other than pure surmise, while a great mass 
of evidence may be brought against it. If our readers 
will examine our drawings, they will see that the gun was 
broken short off at the end of the trunnion ring. All in 
the rear of this is quite sound. There are no fiawsin the 
steel tube ; but it is an unheard-of thing for a crack to 
begin anywhere in the tube of a gun save near the breech, 
and it is difficult, if not impossible, to understand how a 
crack could have commenced far up in the steel tube, 
where the pressure of the powder-gas is very moderate, 
while the end of the tube, where the pressure is violent, 
remained intact. If, now, we consider the way in which 
the gun burst, we shall have more reason than ever to 
reject the idea that the disaster was caused by the firing 
of a single charge of powder in the normal place. 
glance at our drawings will show that a section of the 
gun has been shattered to pieces. It is not improbable 
that the muzzle end went unbroken overboard. A por- 
tion of the gun has been literally blown to atoms ; and this 
in a way which is unparalleled in the history of the failure 
of coiled wrought iron guns. 

It will be seen that the locality of failure is precisely 
the place where the second charge would lie. Captain 
Noble shows that the gun could stand a strain of 17°4 tons 
per square inch at the point of rupture; and even if the 
steel tube were coated’ the gun would still stand a pres- 
sure of 7°8 tons on the square inch. But the maximum 
pressure that could be brought to bear there with a charge 
of 85 lb. of powder fired in the normal position, would not 
exceed 5} tons to the square inch, which would be quite 
inadequate to burst the weapon. We must perforce 





reject the hypothesis that the gun was destroyed by a 
single charge of powder, because it has no trace of fact 
to support it. fe would be not more opposed to the 
truth, so far as is known, to say that the gun was burst 
by driving home too tight a wad. Of course every one 
is at liberty to propound any theory he pleases, but those 
who, like pled have no theories, no predilections, and 
no desire but to reach the truth, can deal only with facts, 
or what must be described as facts tillthey are shown not 
to be facts. We have every reason to believe that it is a fact 
that the gun would have withstvod a pressure of 17 tons 
on theinch without bursting, at the end of the trunnion coil. 
We also believe it to be a fact that the pressure exerted 
within it at the stated distance from the breech could 
not have exceeded 5°5 tons. Now 5°5 tons on the square 
inch will not burst a tube able to stand 17 tons ; and as 
there is no shadow of evidence that the gun was not per- 
fect when the fatal round was fired, it follows that there 
must have been another charge in the gun. It may be 
said that, even admitting this, the shattered condition of 
the gun remains unexplained. We cannot answer this 
argument better than by the following extract from a 
paper read by Professor Osborne Reynolds, on the 18th 
of February, before the Literary and Philosophical 
Society of Manchester. After alluding to the shattered 
condition of the gun, which appears as though dynamite 
had been exploded just at the seat of fracture, he goes 
on, “ Now it the after cartridge were fired and the for- 
ward cartridge were not ignited by the flash, and con- 
sidering the length and fit of the shot, it could hardly 
have been so ignited, then the after shot would be driven 
forward closing on to the forward shot and compressin 
the powder between until the pressure on the forwar 
shot was at least half as great as the pressure of the gases 
behind the after shot, which would be between 10 and 
20 tons on the square inch. Thus the powder would be 
subjected to a squeeze between the two shot such as 
would result from a blow. It would be compressed to a 
fraction of its former volume. The cubes would be 
crushed into a cake and the work of compression would 
be sufficient to heat the powder far beyond its point of 
ignition. Thus the entire mass of powder would be 
simultaneously ignited in a highly compressed and heated 
state. The force of such an explosion would be prac- 
tically unlimited, and would be located at the very point 
at which the gun burst. Hence in such an action we 
have ample cause for the effect produced.” 

Sir William Palliser has given some time and attention 
to the consideration of the subject, and has written 
a letter which appeared in the 7’imes of Wednesday, in 
which he says, “ i have made some further experiments, 
and found that papier maché wedges placed between the 
conical end of the iron shot and the bore of the gun pro- 
duced nv effect, but that a similar wedge placed some 
distance up the bore burst the gun. There is now no 
doubt but that the nose of the wad which is known to 
have stuck to and come away with the hydraulic rammer 
must have pulled the heavy papier maché wad some 
distance up the bore, and that this formed the obstruc- 
tion that checked the shot and burst the gun on board 
the Thunderer.” It will be remembered that some time 
ago Sir William Palliser was equally confident that a 
ring wad placed on the nose of the projectile would have 
sufiiced to jam it and burst the gun. In this he now 
finds that he was mistaken. Without meaning the 
slightest disrespect, we may point out that before we can 
accept his conclusions as established, we must know 
something of the way in which the oupeemante were 
made, and concerning the gun with which they were 
carried out, points on which Sir Williain Palliser is 
unfortunately reticent. 

Finally, we commend to our readers’ attention Captain 
Noble’s paper. It sums up all that can be said with 
advantage concerning the cause of the accident, and it 
will, we hope, serve to dissipate the fears which are 
entertained in certain quarters, that the Woolwich sys- 
tem is not trustworthy. An unworthy effort is now being 
made to disparage that system, and to bring steel guns 
and breech-loaders forward. To the advocacy of breech- 
loaders and steel guns there can be no possible objection 
so long as it is properly conducted. We see with regret, 
however, that the accident on board the Thunderer is 
being made to do duty as a text for leading articles, 
intended to prove that Woolwich guns are radically bad. 
The Thunderer gun was in no way responsible for its 
destruction, and its failure proves nothing against the 
Woolwich gun factories. The attempt to show that it 
does, can, we are happy to think, only deceive the 
ignorant portion of the public, which has no power of 
doing harm when led astray. 





THE BAWTRY ACCIDENT. 


On the 19th of March the Great Northern train, known as 
the ‘Flying Scotchman,” met with an accident near Bawtry 
Station, which might have resulted in a serious calamity. 
The report of Colonel Yolland to the Board of Trade on this 
accident lies before us, and we have found it a very interesting 
document. The portion of the Great Northern Railway 
on which the accident happened was opened for traffic in the 
year 1849, and Bawtry Station was constructed on a short 
piece of level line about 330 yards in length, and on an easy 
curve to the right when looking towards the south, having a 
radius of 70 chains. The south end of this piece of level line 
ends nearly opposite to the 147} mile-post from London, and 
from thence southwards it falls 1 in 198 for about 453 yards ; 
this is succeeded by a piece of level line, something like 500 
yards in length, and then the falling gradient to the south of 
1 in 198 is resumed. A viaduct, 394 yards in length over 
the river Idle, which is twice crossed by it, commences about 
85 yards to the south of the end of the first falling gradient 
of 1 in 198, and this viaduct terminates, where the line is 
carried over the turnpike road from Gainsbrough to Bawtry, 
by a cast iron girder under-bridge of 30ft. span. ‘The perma- 
nent way of this portion of the line was relaid in October, 
1875, with bull-headed steel rails that weighed 81 Ib. 
per yard in lengths of 2lft.; the rails being fixed in 
cast iron chairs, each weighing 40 lb., by compressed 
oak keys, placed outside the rails, and the chairs 





fastened to transverse sleepers by two oak_ trenails 
and one iron spike to each chair; the sleepers, of Baltic red 
wood creosoted, are 9ft. long by 10in. by 5in, rectangular, 
and placed 2ft. 84in. apart from centre to centre ; the 
ballast is of cinder. When this line was first opened 
for traffic, Bawtry viaduct was constructed of wood; 
but this viaduct was renewed in brick in the year 
1859, with a coping of stone on each side, the top of which 
only stood Thin. to lin, above the level of the rails, 
The train consisted of an engine and tender, a six-wheeled 
brake van, three four-wheeled coaches, one six-wheeled coach, 
two four-wheeled coaches, and one six-wheeled brake van, anda 
portion of it left the rails and very nearly ran downthe embank- 
ment. ‘The accident was caused by the breaking of the axle of the 
leading pair of wheels under the first four-wheeled carriage in 
the train. The fracture took place close to the boss of the 
left Mansell wheel. The axle which broke was 5in. in 
diameter where the fracture took place. It was new in 1868, 
and it is marked ‘ Taylor’s best double fagotted, May, 1868, 
E.C.” When examined after the accident, it was found that 
there had originally been a small flaw near the outer surface 
of the axle. The axle had evidently been gradually break- 
ing, and the sound part of the axle was not more than 2{in. in 
diameter. After the accident the axle of another pair of wheels 
under No. 2 four-wheeled first-class carriage was also found 
broken, and this fracture was probably occasioned by getting 
off the rails after passing over the Gainsborough-road, In this 
instance also the axle had previously been partially fractured, 
leaving the central sound portion of an elliptical shape 34in. in 
diameter in one direction and 3in. in diameter in the other, and 
at right angles to it, and the amount of the sound part of the sec- 
tional area of the broken axle would be somewhere about 42 per 
cent. This wheel andaxle were made at thesame time and by the 
same makers as that which broke. Colonel Yolland says :— 
‘* This accident discloses a very serious condition of things as 
far as the safety of the public is concerned, in respect of the 
axles of wheels under carriages in passenger trains, which are 
frequently running at a rate of sixty miles an hour, as in this 
case, where the strength of the axle had been gradually 
reduced to less than one-fourth of its original strength.” 
The train was fitted throughout with the vacuum brake, and 
it is worth notice that the driver asserted that this brake 
worked very well, although all the connections were broken 
under the carriages at a very early period in the progress of 
the accident. Nevertheless, there seems to be no doubt but 
that the brake did its vay until the pipes broke, and that the 
presence of a continuous brake mainly rendered the accident 
harmless, only one passenger complaining of injury. The 
train was running at sixty miles an hour when the 
carriage No. 17 leit the rails. Colonel Yolland says :— 
‘*In this instance Smith’s vacuum brake was not fitted 
with double ejectors—one for the engine and one for the 
train—although this arrangement is stated to be generally 
adopted and approved of by the inventors, and in my opinion 
it is very fortunate that it was not so fitted, inasmuch as it is 
quite possible that the engine brake might have been put hard 
on, while the brakes on the carriages might have only been 
partially on, and in that case the results would probably have 
been disastrous, as No. 17 carriage, with a broken leading 
axle and the leading wheels running off the rails, would pro- 
bably have been forced out of the train, and over the exces- 
sively low parapet of the Bawtry Viaduct, or at the bridge 
over the Gainsborough-road, by the sudden check in the speed 
of the engine. On these grounds, however convenient it may 
be in some respects to have double ejectors for the vacuum 
brakes, 1 have no doubt that they would become an unneces- 
sary source of danger, when a carriage in the middle of a 
passenger train from any cause gets off the rails,” 


AN AMERICAN CONSUL ON THE TRADE OF ENGLAND. 
Mr. C. C. Smerarp, the United States Consui at Bradford, 
in his annual report to the American Government, states 
several reasons which present themselves to his mind as either 
the direct cause of the unfortunate condition of trade in 
England or as contributing largely towards it. The channel 
of commerce, he thinks, is changing. By reason of England’s 
intelligence and capital, and by reason of the condition of 
foreign industries, Great Britain for a long time held the 
monopoly of manufacture—‘‘So large, in fact, that she came 
to consider herself invulnerable in that direction, but in 
manufacture, as in science, the pupil not unfrequently surpasses 
his master.” Thus it is, Mr, Shepard thinks, that we now 
see America, France, and Germany emulating their instructor 
in the world’s markets. He states a number of other causes, 
chief among which were the American and Franco-German 
wars, worthless foreign bonds, the universal discrimination 
against England in the matter of tariffs, the influence of trade 
unions, which he defines as ‘‘ the worst form of protection,” 
the waste of food and fuel, adherence to cumbersome machines, 
old patterns, processes, customs, and prejudices. ‘There is 
a great deal of truth in the United States Consul’s report. 
His references to our commercial conservatism are severe, and 
thearrow is winged witha featherfrom Sheffield :—‘‘A Sheffield 
firm, it is said, received an order from America for axes as per 
sample, A pattern was given into the hands of the foreman, 
with instructions to copy it exactly; but in a short time he 
returned to inform his masters that the men refused to make 
them. ‘The pattern always made they declared was good 
enough, and as it always had answered it always would 
answer, and they would make no other. A similar answer 
was given to Captain Lepper, the superintendent of Messrs. 
Lister and Co.’s extensive mills in Bradford, when he applied 
to a Sheffield firm for exactly the same thing.” ‘‘Inexcusably 
sluggish men” he regards as the bane of English industry. 
He believes he is within bounds when he says that an American 
mason, carpenter, or plumber will do double the work per day 
that is done in England; ‘‘not that the English artisan cannot 
do as much work in the same time as any one else, but he will 
not.” All the blame, however, does not rest with the work- 
men, Our Sheffield correspondent has stated cases where, in 
the reluctance to adopt new patterns and processes, the 
employers have been as stubborn as the men. 


THE DRAINAGE OF THE STAFFORDSHIRE MINES, 

Tue South Staffordshire mines drainage scheme is in 
jeopardy. So low have the prices of coal become that the out- 
put has largely diminished in that part of the kingdom, and 
upon that which is being brought to bank the profit is so trifling 
that the income which, when they obtained their Act of Parlia- 
ment, the Commissioners anticipated, has been impossible of 
realisation. ‘The Bilston district has succumbed to the water, 
and now the Tipton district is seriously threatened. To keep 
that district going, the Commissioners are in part working at 
their own cost, and in part subsidising no fewer than eleven 
very powerful pumping engines; but the cost of doing so is 
now so far in excess of the possible rate income that at a 
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special meeting on Wednesday afternoon, in Wolverhampton, 
the Tipton committee, who have the charge of the engines, pass 
a reectation recommending that notice shall be given for stopping 
themina week from to-morrow. At 45yardsfrom the surface the 
nt-up water in the Bilston district will pass over the Brad. 
ey fault, and the mines in Wednesbury, Tipton, and much 
of West Bromwich will be greatly at the mercy of the flood. 
Such a disaster would work serious, if not irreparable, mischief 
to the localities mentioned, and we should have been surprised 
if the probability of it had not occasioned grave apprehensions 
upon Birmingham Exchange. It is upon every consideration 
to be hoped that the Commissioners at a meeting may be 
able to devise a way out of the very serious difficulties which 
now surround them. 








LITERATURE, 


Fuel: Its Combustion and Economy. By D. Kinnear Ciark, 
C.E. Crosby Lockwood and Co., London. 1879. 
Many years ago there were published in Weale’s Series 
two treatises, one by Mr. C. Wye Williams, and the other 
by Mr. Symes Prideaux. The first of these wasentitled “A 
Treatise on the Combustion of Coal and the Prevention 
of Smoke,” and the other, “The Economy of Fuel.” 
These two books Mr. Clark has re-edited, and condensed 
into the two parts [L. and II. of the volume before us. 
Part III. is a treatise by Mr. Clark himself, “ On Recent 
Practice in the Combustion and Economy of Fuel, Coal, 

Coke, Wood, Peat, Petroleum, &c.” 

To the late Mr. C. Wye Williams is no doubt due the 
credit of being the first to explain in popular and yet 
fairly accurate language the laws of the combustion of 
fuel in a steam boiler furnace. What he set forth as the 
best system had been reduced to practice in another way 
by James Watt long before. Watt, it will be remem- 
bered, directed that thin fires should be carried, and 
that the fresh coal should be charged at the front of the 
grate and pushed back from time to time. In this way 
plenty of air was admitted and smoke was  pdtgg soe In 
time, however, boilers came to be worked too hard to 
permit the Watt system of firing to be practised. This 
was especially true of the earlier steamboats, the waste 
of fuel in which was frightful. Mr. Williams stepped in 
and introduced new systems of admitting air. He 
invented the argand or perforated fire-door, and he really 
accomplished a good work. Unfortunately, however, he 
enforced his views in intemperate language. He advanced 
much that was not sound science, and, in one word, he 
rode his hobby almost to death over all who suecumbed 
to him; while now and then he charged windmills, with a 
result as satisfactory as that which befel Don Quixote. 
Mr. Clark has been careful to reproduce the best, 
and only the best of Mr. Williams’s teaching; yet 
bearing in mind that this work will, as we hope, fall into 
the hands of many students, he would have done well 
we think, to have introduced a little judicious criticism 
if only in the shape of foot-notes, and so warned his 
readers that Mr. Williams's views must be taken with 
certain necessary qualifications. It is not our purpose 
now to find fault with what Mr. Williams has written, 
and Mr. Clark’s kindly feelings have, we fear, induced him 
to spare the work for the sake of the memory of the 
dead worker. Yet it might have been wiser had he 
pointed out that certain devices which Mr. Williams 
much loved to expatiate upon were anything but desirable 
things to adopt. Take, for example, the split bridge, and 
kindred methods of admitting air to a flue. The thing is 
so simple that it might be adopted at any moment by a 
reader of Mr. Clark’s book, to the almost certain destruc- 
tion of the crown of the furnace. Again, we have the 
“heat peg” arrangement—admirable in theory, most 
defective in practice, inasmuch as the presence of the 

effectually prevents the boiler from being cleaned ; 
indeed, they materially promote its fouling. They are 
also very expensive to fit, and promote the cracking of the 
furnace plates. On these facts Mr. Clark is quite silent. 
A word of warning would have sufficed. 

The treatise by Mr. Prideaux is in many respects 
much superior to that by Mr. Williams. It is worth 
notice that while both have had the same object in view, 
the means by which they proposed to attain the given 
end were in many ways very different. Mr. Prideaux 
was one of the first apostles of hot air ; and much that 
has been recently done to the great honour and aggran- 
disement of others, has taken ag along lines not dimly 
indicated by Mr. Prideaux. Yet his writing is in many 
respects blemished by its uncompromising advocacy of 
certain views, and an incapacity to canal things from 
any standpoint but one. In dealing with his work Mr. 
Clark has condensed and excised judiciously ; but he 
has refrained from criticism, which we regret. 

The most important part of this little volume is, no 
doubt, that from Mr. Clark’s own pen. He has confined 
himself very much tothe work of describingthings; and this 
he has done thoroughly well. Furthermorehe has given us, 
considering the space at his disposal, the most complete 
treatise on gas furnaces ever written. On the Continent 
much more is done and has been done in heating steam 
boilers by gas than has been tried in this country, and in 
France especially has Mr. Clark sought his examples. 
The little woodcuts which illustrate this portion of the 
work are very clear and well done. 


The great defect throughout this portion of the book is 
again want of criticism. Mr. Clark has apparently 
rested content to set statements made to him before his 
readers without stopping to call their attention to any 
inconsistency, or apparent inconsistency. To take an 
example, selected, we may add, at random, we have in 
Chapter XVII. an investigation of the heat wasted in a 
puddling furnace, and we are told rightly enough that 
the heat evolved in the combustion of 85 1b. of coal would 
suffice to puddle a ton of iron, whereas in ordinary 
furnaces at least 18 cwt. is required, the difference bein 

wasted up the chimney, &c. Chapter XVIII. is devote 

to a consideration of the best means of utilising this 
waste heat by theaid of steam boilers, and we are informed 
that of the total fuel burned 4} per cent, 1s utilised in 








making the iron, while 33 per cent. is saved in making 
steam; not less than 53 per cent. escapes up the 
chimney, and 92 per cent. is wasted in radiation, 
623 per cent. is thus lost out of 100. Now we are here 
face to face with some very remarkable facts concerning 
which Mr. Clark might with advantage have stopped to 
say a few words. us the process of combustion is 
very perfectly carried out in puddling furnaces as a 
rule. It may be taken to be as well done as in most 
steam boiler furnaces. Now, in a good boiler something 
like 0°7 of the whole heat developed by the fuel can be 
realised. Mr. Clark shows that 4} per cent. of the 
whole heat goes to the iron and that, say, 10 per cent. is 
wasted in radiation and conduction ; that is to say, in 
round numbers, 15 per cent. of the whole heat is taken 
up before the boiler is reached. The boilers ought, how- 
ever, to do a duty of 55 per cent. of the total heat in 
the fuel, instead of 33. In other words, the boilers 
should evaporate at least 7 lb. of water per lb. of coal, 
instead of 2 lb. or 3b. Mr. Clark has not stopped to 
explain why it is that this duty has not been yet attained. 
We may venture to hint that his silence on this point is 
due to want of knowledge. It is a fact that although 
there is no apparent source of loss, boilers worked with 
furnaces in brick chambers apart from them are not so 
economical as boilers worked with the fires close beneath 
them or within them. No one has accounted satisfactorily 
for this circumstance, and Mr. Clark need not 
ashamed to say that he does not know why so much as 
55 per cent. of the total heat is wasted. As bearing 
on this point we may add that with no more important 
alteration than shortening and widening the grate of a 
puddling furnace, the consumption of coal per ton of 
iron has been reduced by more than one half ; and that, 
ina word, all attempts to bring the iron as close as 
ossible to the fuel have been attended with more or 
ess reduction in the consumption of coal. 

It will be seen by those who have followed us thus far 
that the principal defect in the book is that there is too 
little of Mr. Clark and too much of other people. No 
doubt Mr. Clark may say, and with some show of truth, 
that he has already edited his authorities with somuch care 
that it is unnecessary to do more. He must pardon us 
if we differ from him. Engineers much resemble the 
little boy who makes a hole in his drum to see where the 
noise comes from. They would have been better pleased 
had Mr. Clark done his editorial work, so to speak, in 
public, and however much labour has been expended on 
the task, there is, we think, room for just a little more. 
Certain finishing touches might have been given to the 
book in its own pages. Now having said all that need 
be said in the way of fault-finding, we will conclude with 
the following atom of advice to students. They should 
buy the book and read it, as one of the most complete 
and satisfactory treatises on the combustion and economy 
of fuel to be had. But it must never be forgotten that 
it embodies the views of men who thought too earnestly 
and reasoned too quickly to be absolutely trustworthy 
authorities “all round,” as they say at the other side of 
the Atlantic. 
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THE EXPLOSION ON BOARD THE THUN- 
DURER.—CAPT. NOBLE’S REPORT. 

Cart. ANDREW Noste, F.R.S., of Elswick, submitted 
the following report to the committee appointed to inves- 
tigate the circumstances of the explosion which occurred 
on board H.M.S. Thunderer on the 2nd of January, 1879. 
The engravings to which the report refers will be found 
at page 244. 


1. In exemining into the causes of the explosion of the 38-ton 
gun, the first point to be considered is, whether the gun in its 
normal state is sufficient to withstand a charge of 85 lb. 

2. It appears to me that the structure is so superabundantly 
strong that the cause of failure must be sought for in the exist- 
ence either of some abnormal condition or combination of 
abnormal conditions. 

3. According to the rules followed at Elswick, the gun at the 
point A, see Fig. 1, is capable of withstanding an internal pressure 
of 17°4 tons on the square inch. If we suppose the steel tube 
ruptured, and that the gas obtained free access to the second 
course, the resistance to explosion would still be 7°8 tons on the 
square inch, and it would be 4°3 tons on the square inch, on the 
supposition that the gas obtained access to the surface marked B. 
It must not be supposed that when I say that according to our 
rules the resistance to bursting is, as I have specified, that I mean 
the fire would infallibly, or even probably, burst were the 
pressures indicated exceeded ; on the contrary, I have frequently 
tested it without failure to pressures more than 50 per cent. in 
excess of those I have named. 

4. The mean maximum pressure which the gun would have to 
sustain with the base of the Ng ata at the point marked A 
would certainly, with the 85 Ib. charge, not exceed 54 tons on the 
square inch, and I consider the gun so strong that I am confident 
it could with perfect ease support the action of this charge were 
S — immovably oa at the point A, and the charge 
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5. I look upon it, therefore, as certain either that the was 


subjected to strains above those which the charge of 851b. would 
give, or that, prior to the fatal round, the gun had become so 





weakened that it was unable to resist the very moderate strain 
which would then be brought to bear upon it. 

6. To give aclear idea upon this head, I have prepared and 
submit to the court a diagram, Fig. 2, showing the strains that 
would exist upon all points of the bore, on the following suppo- 
sitions :— 

(a.) That a charge of 85 1b. was used. 

(b.) That a charge of 110 lb. was used. 

fe. That a charge of 200 1b. was used. 

may call the attention of the committee, if it be not alread 
within their knowledge, to the fact that hundreds of rounds wit 
charges of 160 lb., 1801b., and 2001b. of powder have been fired 
ap Committee of Explosives from a gun similar to that which 
has now failed, and an examination of the above diagram, Fig. 2, 
at the point of rupture will show how feeble is the normal 
gaseous pressure of an 851b. charge compared with the pressure 
pening rom other charges which the gun has habitually to with- 
stand. 

7. The state of the gun after the explosion is already before 
the committee, but, for my present pur , it is convenient to 
draw atiention to a few points to which I attach weight. 

(a.) The powder chamber—see Fig. 3—extending from the 
bottom of the bore to 30in. towards the muzzle is unusuaily 
enlarged for the comparatively small number of rounds that the 
gun has fired, the maximum expansion being about ‘033in., but it 
does not necessarily follow that this expansion, or any part of it, 
was caused by the round that burst the gun. I shall allude later 
on to other deductions that may be drawn from this expansion. 

(b.) The bore from 30in. to 54in. from the breech is in a perfectly 
normal state, but from the last of these points to the transverse 
fracture of the tube the bore is bell-mouthed, and gives evidence 
of very great internal pressure, the diameter rapidly increasing 
until an expansion of nearly six-tenths of an inch is reached at 
72in. from the breech. Pe the whole of this expansion is on 
the grooves which are widened in some parts by about two-tenths 
of an inch. 

(c.) At a point 69in. from the bottom of the bore, and between 
grooves 4 and 8, there commences a smooth bright mark extend- 
ing for about Gin. This mark seems to indicate that at this point 
the projectile was pressed strongly against one side of the bore, 
but there is no seizure ur anything approaching to it. 

(d.) There are two cracks in the portion of the barrel remaining 
in the gun running longitudinally from the point of rupture about 
lft. towards the breech, and then running transversely. ‘There 
is no doubt that the transverse portions of these cracks are new, 
but it is impossible to say whether the longitudinal portions are 
old or fresh cracks, with the edges rounded by the escape of con- 
siderable quantities of gas. 

(e.) The fractured portions of the bore recovered, extending 
from the point of rupture to within about 4ft. from the muzzle 
of the gun, present no appearance whatever of jamming or 
seizure. ‘The surfaces are in a perfectly usual condition, but the 
widths of the grooves, which are considerably widened for about 
18in. from the fracture, seem to show that the whole of this part of 
the surface has been submitted to a pressure sufficiently great to 
expand the grooves considerably, in some places nearly ‘15in. 
each, the expansion as before being confined chiefly to the grooves. 
Three ag of the barrel at the point marked A—see develop- 
ment, Fig. 3—show marks which seem to indicate that the pro- 
jectile was passing over them when rupture took place, that rup- 
ture having been apparently in front of the projectile which 
made the marks. The piece of the barrel marked 12 in develop- 
ment shows marks on its edge of having been struck with great 
violence by a projectile. This piece must, therefore, have been 
broken, displaced, and turned round when the projectile 
reached it. 

The piece of barrel marked 13 in more development shows also 
clear indications of having been struck, when in a broken state, 
by a projectile passing with a high velocity, a portion exactly 
fitting the projectile having been scooped out. One of the frac- 
tures of piece No. 8 presents a very remarkable appearance, a 
portion of the fractured surface having been fused by the escape 
of the powder gases. A portion of No. 4 also presents a some- 
what similar though more doubtful appearance. The condition 
of the barrel and of the gun generally is pretty clearly shown by 
the various sketches attached to Fig. 3. 

(f.) The fact that the breech coil at C—see Fig. 3—is unrup- 
tured in ary part, while the coil above and part of the barrel 
below have burst, would appear to show that the first had free 
access to the surface B—see Fig. 1—at the moment of rupture, 
while the abrasion of the surfaces along the whole line of rupture 
at D, and on both surfaces—see Fig. 3—shows either that the 
pieces in parting moved along lines at right angles to the axis of 
the gun, or that they opened out at the point D, turning on the 
point Easahinge. They certainly did not turn on the point D 
as a hinge. 

8. I examine now the causes that have been assigned for the 
bursting of this gun. It has been supposed,— 

(a.) That the shot jammed in the bore on the wad, thus causing 
the rupture, but it appears to me that to answer this supposition 
it is only necessary to point out that if we suppose the wad, put 
into the form most favourable for receiving the fracture of the 
gun, we veg, hy ring wedge, and suppose further—see Fig. 4—that 
this wedge be firmly, even immovably, welded to the bore, it is 
obvious that with so flimsy a material as papier-maché, the pro- 
jectile would simply strain through the material with hardly any 
appreciable resistance. Were the wedge converted into steel, the 
tendency to wedge the gun open under similar circumstances 
would, no doubt, be very great, but no such action as this could 
possibly take place with the wad actually used. I may add that 
wads, far more hkely to produce the wedging action supposed, 
are commonly used by both services, and without suspicion of 
evil action. 

(b.) That the shot set up or broke and jammed in the bore, but 
had such an action occurred I consider it certain that in the large 
aie of the bore which is open to our examination there would 

ave been unmistakeable signs of jamming or seizure ; but on the 

whole of this large surface there is—with the exception of the 

marks I have referred to, and these marks are clearly not attri- 

butable to jamming—not the slightest trace of any action of the 

“mete at all. In my opinion, therefore, the evidence that the 

urst did not arise — the jamming of the projectile almost 
ti ( tration 

(c.) That the hydraulic rammer partially withdrew the wad; 
that the shot, but not the cartridge, then followed the wad, an 
that the burst was caused by the air space thus left between the 
cartridge and the shot. I divide my remarks on this subject into 
two heads: (1) the probability of such an event occurring, and 
(2) the effect upon the gun if it did occur. 

With respect to the first of these heads, it is unnecessary that 
I should do more than refer to the experiments conducted by this 
committee. These experiments, some of which have been made 
under conditions far more unfavourable than those known to exist 
at the time of the explosion, seem to me to demonstrate thatthe 
removal of the wad from its proper position is, to say the least, 
improbable in a very high degree. Add to this high degree of 
improbability the facts that it is given in evidence that there 
have been no slips or hitches of any sort with the hydraulic gear 
during the present commission. That from my own knowledge I 
can assert that the only cases I have heard of when the wad has 
been withdrawn were cases where, in addition to the large socket, 
the wads themselves were slack to the bore. That if the socket 
produced in committee be, as we have positive evidence that it 
is, the socket of the wad used, it is rendered certain that the wad 
was not withdrawn. ‘That the downward tendency of the shot is 
only a few pounds, while it takes eight or ten men even to move 
the wad ; and the chances of the shot having slipped appear to 
me to be so remote that they yy rua entirely be disregarded, 

I now pass to the question, ‘‘ What would be the tendency to 
burst the gun were the shot actually displaced from its seat in 
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the manner that has been supposed ?” and I may at once avow 
my belief that such a displacement would not be sufficient to 
burst the gun were it in a sound state, and also that the failure 
of the gun, even if it did occur, would not be of the nature we 
have now presented to us. It will be understood that I do not 
mean to say that, under certain circumstances, the pressure on 
the base of the projectile, and on the bore immediately in its 
vicinity, might not, in the case sup; » be very considerably 
above the normal pressure, but I have invariably found that 
pressures of this nature are confined to so very limited a surface, 
and act during so very short a time, that the gun is not nearly so 
much strained as by much more moderate pressures acting over a 
larger surface. Thus, in the experiments of the ‘‘ Committee on 
Explosives,” pressures of the nature that I have named ‘‘ wave” 
have frequently been reached largely in excess of those which the 
gun is capable of withstanding were these pressures supposed to 
act simultaneously over a large surface. 5 one case as ~~ a 
pressure as 64 tons on the square inch has been reached. But 
without reference tomy own views I may state that I know of no 
case where a gun has been burst by having an air space between 
the cartridge and the vent. 

With the 100-ton gun at Spezzia two rounds were fired with air 
— one by accident, the other at_ my own instigation. The 
charges were in both cases 441 Ib. W. A. pr. powder, which 
exhibited, at least in their large charges, a considerable tendency 
to develope wave action ; the weight of the shot was 2500Ib. In 
the one case, the accidental one, the cartridge was in its place, 
the projectile about 2)ft. from its seat. The pressure on the 
shot was not measured, that on the bottom of the bore was the 
same as usual ; in the other case the cartridge and shot were to- 
gether, both being a little over 2ft. from their seat. In this case 
the mean pressure indicated at the bottom of the bore was 28°4 
tons per square inch, but was of so local a character that 
two crusher gauges, separated only by one inch, gave results 
differing by six tons. The mn was in no way affected 
by either round. Again Palliser’s guns, by no means 
structurally very strong, have been fired many rounds 
with air spaces varying from 5in. to 50in., with but the slightest 
ill effect, while the Armstrong and Whitworth Committee fired 
no less than 100 rounds with air spaces from each of three guns, 
with charges varying from service to one and a-half times the 
service charge, and with shot varying from service to ten times 
the service weight. In these last experiments it is true that the 
air space was not very great, being only Ift., or about two 
calibres ; but, on the other hand, the powder was very much 
more violent than that used in the present case, the shot very 
much increased in weight, and before the commencement of 
experiments the bores of the guns were already cracked. All the 
experiments that have been made with air spaces appear thus to 
show that a gun cannot readily be burst by such means, and it 
seems to me that the onus probandi lies with those who assert 
that any gun can easily be so burst. 

fore I quit this subject I desire to correct a very common 
error. It is usuaily assumed that any musket can be burst or 
bulged by removing the bullet a considerable distance from the 
charge. I do not dispute that with a very thin 1 and a very 
“‘brisante” powder such might the case, but in my own 
numerous experiments—it is beside the mark at present to 
describe their object—with our ordinary rifle barrel I have never 
had, no matter what was the position of the bullet, the slightest 
appearance of bulge or burst. I repeated these experiments 
with the same results just before I left England; but when I 
fired twenty-eight grains of wax against a bullet placed near the 
muzzle, in each case I got a bulge exactly at the base of the 
bullet. The distinction between the two classes of experiments 
is so obvious that I need not comment upon it to the committee, 
although in discussion upon the subject this distinction has gene- 
rally been overlooked. But there is still another argument 
against the supposition that the projectile slipped forward, if 
indeed further argument be necessary. If the projectile did slip 
forward, where are we to suppose its position? If its base lay at 
F (see Fig. 3), how are we to account for the forward break and 
the evidences of high pressure at G. If we suppose its base lay 
at G, how are we to account for the undoubted evidences of in- 
tense pressure at F, and the marks of the projectile at A. If we 
suppose the shot to have slipped forward and the gun to have had 
pre-existent cracks at its then seat, the difficulties attending our 
explanation of the burst are no doubt decreased ; still, accordin 
to my opinion, the burst is by no means of the nature I shoul 
have expected under the supposed circumstances. 

I now to the next supposition, which is (d). That the 
gun fas failed from having inadvertently been thus loaded with 
two charges. I have prepared for the committee two plans, one 
showing the positions that would be occupied by the cartridges 
and projectiles on such an hypothesis, the other showing the 
circumstances of the burst made up from the present state of the 

m. Should the evidence allow the committee to consider this 

ypothesis possible, it would explain completely and thoroughly 
not only the accident, but the present state of the gun. The 
pressure that would be exerted at the point of rupture would be 
certainly not less than 35 tons, and might even reach 45 or 50 tons 
on the square inch. 

The evidences of great distress exhibited not only by the bell- 
mouthed portion still in this gun, but by the the fragments of the 
recovered tube would be accounted for, as I believe no other hypo- 
thesis will account for them. The very marks on the bore would 
be fully accounted for, and the nature and extent of the burst are 
just such as might have been expected from such an occur- 
rence.* I confess that but for one or two points in the 
evidence I should have had little hesitation is assigning 
this as the true cause of failure. There remains but one 
more hypothesis to examine, and that is— 

(e.) That the gun failed from having a cracked tube, the gas 
thus getting access to the surfaces A and B (see Fig. 1). If all 
other theories be rejected, this appears to me to be the one we 
must fall back upon, but to account for the extent of the burst 
we should have, I think, to imagine that the 1 B coil was first 
burst by the gas. It is then perhaps just possible that the steel 
tube might be broken up to the extent shown. It is not absolutely 
impossible that the outer coil might be the first to go, as I have 
myself burst an outer coil, the gas gaining access to its inner sur- 
face by means of a plug hole, while the inner tube or cylinder 
remained absolutely uninjured, and isin factin use now. Should 
this theory, however, be adopted, I have great difficulty in under- 
standing the marks to which I have alluded at the point A (see 


Fig. 3). 

Seam only now to draw attention to one or two points, and 
the first of these is the importance of having the shot always 
stopped at a definite point of the bore. It is by no means im- 
possible that the considerable expansion in the powder chamber 
to which I have alluded may be due to a neglect ot this principle. 
My firm and myself on the Committee otf etnies have advo- 
cated this principle for many years. Had one of our recent guns 
been in use, the projectile even without a wad would not have 
4 as in these guns the gas check locks upon the slopes at 
the bottom of the grooves, these slopes being at sufficiently flat 
an angle to wedge the projectile, so that double its own weight 
is necessary to remove it. It is consequently held in position 
independently of a wad. The second point is that I consider it 
desirable that the indicator or tell-tale gear of the Thunderer 
should be altered so as to be the same as that of the Dread- 
nought, in which ship the position of the head of the rammers in 
the bore of the gun can always be ascertained. i con- 
fidence as to the shot remaining in position is restored, it might 
be as well to insert a bamboo or wire of determinate length in the 
bore while the guns are being brought to the horizontal position. 
No loss of time need necessarily follow. 

* An examination of the removed studs may, I have suggested, throw 


some ew the question of the nature of the projectile to which 
they originally belonged. 








COMBINED BOILER AND ENGINE. 


MESSRS. DEAKIN, PARKER, AND CO., ENGINEERS, SANDON-STREET ENGINE WORKS, SALFORD. 
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We illustrate herewith a neat combination of a vertical 
engine and horizontal boiler, manufactured by Messrs, 
Deakin, Parker, and Co., Sandon-street Engine Works, Sal- 
ford. The exhaust steam is utilised in heating the feed- 
water in a way which will be readily understood from our 
engraving. The firm are sending a vertical boiler and hori- 
zontal engine combined, which embraces some improvements 
on the design we illustrate, out to the Chinese Engineering 
and Mining Company, from which much is expected in the | 
way of economy. When the machinery has been tested, we 
shall return to the subject. 








HOFFMAN’S TRIPOD HEAD. 


For many years attempts have been made to combine the | 
ball and socket of the surveyor’s sight compass with the level- | 
ling screws of the transit instrument. They have, however, | 
not been very successful, and it has apparently been reserved | 
for Mr. D. Hoffman to effect the combination in a manner 
which secures the rapidity of adjustment of the ball and | 
socket and the accuracy of the levelling screws. The accom- 
panying illustration shows a cross section through the centre 
of the new tri head. The plate A A, shifting plate C C— | 
to bring the plummit over a point—the half-ball 0 D, and the 
levelling screws GG, are common to all first-class transits. 
It will be observed, however, that besides the ordinary half- 
ball DD, moved by the levelling screws GG, there is an 
extra plate F F, in which the nuts nn, that carry the levelling 
screws, are placed ; the upper part of this plate F F is alsoa 
half-ball gg. This extra plate F F always remains horizontal, 
no matter how much the instrument, attached to the plate | 
EE, may require to be turned on its ball gg in order to make 
the levels stand level. On the upper part of the plate E E, of | 
which the small half-ball D D forms a part, there is a cup or 
socket ¢e¢ that slides over and on the large half-ball gg; these | 
two half-balls DD and gg are almost 2in. apart, and of un- 
equal diameter, the — one gg having three times the sur- | 
face of the lower one DD, and are perfect half-balls. 

It will be observed that the socket ¢¢ and the half-ball D D | 


| move in unison, but that the diameter of the 5 oe? half-ball | 


ee is much greater than that of the half-ball D 
ence gives practical value to the invention in that when the 
levelling screws G G are tightened to clamp the shifting plate 
Cand the two half-balls e and D, by reason of its greater sur- | 


; this differ- | 


| D, and therefore, when the leve 


| Way and mining engineers. 
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face the large half-ball c is clamped tighter than the lower one 

fling screws G are used to level 
the instrument accurately, the entire instrument turns about 
the small half-ball D, while the upper half-ball remains tightly 


revbbedenebe 





clamped. The economy in time which may be effected by 
this tripod head is, it will be seen, very considerable, a matter 
of importance in all surveys, but more particularly so to rail- 
ini i Mr. Hoffman is a mining 
engineer in America, but his tripod head is manufactured by 
Messrs. John Davis and Son, Derby. 








THE MANCHESTER Borer INSURANCE AND STEAM-POWER Com- 


| pPANY.—Mr. Niel McDougall has been appointed chief engineer 


to the Manchester Steam Boiler Insurance Company. Mr. 
McDougall was for many years in the service of the Admiralty, 
and has had a large experience in the construction and working 
of steam machinery. 

Tue Institution or Crviz EnGrneers.—The annual dinner of 
the members of this society was held on Wednesday evening in 
Willis’s Rooms, the president, Mr. Bateman, in the chair. 
Among the guests were the Duke of Teck, the Earl of Derby, 
the Earl of Kimberley, Lord Houghton, Sir M. Hicks-Beach, 
M.P., Mr. W. H. Smith, M.P., Mr. Lowe, M.P., Lord Justice 
Baggallay, Lord Justice Bramwell, Mr. Roebuck, M.P., the Lord 
Mayor, Mr. Justice Manisty, Admiral Ryder, Admiral Sir 
Cooper Key, Vice-Admiral Sir Leopold M‘Clintock, Lieutenant- 
General Sir Arnold Kemball, Lieutenant-General Sir H. Lefroy, 
the presidents of the College of Physicians, of the Royal Society, 
and of the British Architects; Cannon Farrar, Mr. Anthony 
Trollope, and Professors Owen, Ramsay, and Tyndall. All the 


| speeches were of a political character, and of no engineering or 


scientific importance, 
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APPARATUS FOR RAIS 


ING SUNKEN VESSELS. 


MESSRS, CLARK AND STANDFIELD, WESTMINSTER, ENGINEERS. 
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No argument is needed to show the value of really suc- 


cessful, generally applicable, wreck-raising apparatus, if it | 
can be produced. A glance at the wreck chart for the past 
few years will, with the statistics of the value of the 
vessels lost every year, show what an enormous total of 
salvage might be obtained once it were made possible to raise | 
wrecked vessels or their cargoes with certainty and expedi- 
tion. Hitherto, hardly any vessels have been raised from the | 
sea, and but few from rivers or harbours. The apparatus has | 
been too costly, and the result too uncertain. The wreck of | 
the Edith was recently successfully raised by Mr. Halpin by | 
means of pontoons, cross girders, and lifting apparatus, and | 
the success of this apparatus warranted the hope that 
such apparatus would in future be frequently employed, The 
Eurydice was raised, it is true, but only after long and tiresome 
delays, andatacost which will probably never be wholly known. 
Almost all apparatus hitherto made for raising vessels depends | 
for success upon the care and efficiency with. which certain | 
chains, toggles, or hooks, can be applied to the hull, portholes, | 
or plates of the wreek. Success also subsequently depended 
upon the possibility or otherwise of fairly distributing the 
weight upon these — attachments. As the latter had to | 
be attached by divers, a limit is put upon the depth of water | 
from which a vessel can be call 

In order to overcome these difficulties Messrs. Clark and | 
Standfield, of Westminster, have devised the apparatus here 
illustrated for raising wrecks, rocks, cargoes, &c. The 
apparatus consists of adjustable marine ‘‘camels” worked | 
from the water surface as indicated. 

Each camel consists of a transverse girder pontoon, which | 
lies across the vessel, and to which two vertical wedge-shaped | 
arms are hinged ; these hang down on either side of the vessel | 
to be lifted and carry gripping chain-curtains and bags on | 
their inner faces. A large - 9 which has nearly sufficient 
buoyancy to float the whole structure, is placed on the top of 
the transverse pontoon. 

The latter, which is called the “back” of the camel, is 
divided by vertical bulkheads into several watertight com- 
partments, and is provided with adjusting lengths, or making- 
up pieces, readily attached by bolts, so that its length may be 
increased or diminished to suit vessels of different beam. ‘The 
two dependent arms or jaws, which have a triangular section, 
are connected to the back by continuous hinges, and at their 
upper edge where they press against the top of the pontoon a 
packing-piece of timber is inserted. By varying the thickness 
of the latter a considerable adjustment of the angle of the 
jaws may be made; they are divided and stiffened by vertical | 

ulkheads, and have a shallow recess on their inner faces into 
which bags of india-rubber are fitted, and in which they han 
well shielded when not inuse. The back of the bag is form 
by the iron skin-plate of the jaw, and its face is protected by 
a jointed curtain of links of steel. It is intended that the 
attaching side of these links shall be serrated or roughened to 
assist in securing a firm frictional grip. The whole weight of 
the vessel is supported by the jointed chain curtain, which 
relieves the bags from all tensional strain. The are 
formed of several thicknesses of stout canvass and _india- 
rubber, and are further protected by a strong casing of thick 
rope network. They are made sufficiently strong to with- 
stand more than three times the pressure that can ever come | 
on them, irrespective of the strength of the network envelope, 
and they are provided with valves to regulate the maximum 
pressure. The dome is so adjusted that it nearly floats the 
whole structure, and its position causes the camel to swim in | 
a vertical position. The dome is also used for storing a supply 
of compressed air for inflating extra air-bags. 

The jaws, when not in use, fold up inst the pontoon 
one under the other, as shown in the illustration, and in 
this form the whole somewhat resembles a - 
ing the dome. 











| at the time the gun rifled on the 


They are provided with jury rudders, | 











would have been better to have expended a little inventive and 
experimental skill in endeavouring to produce a good breech- 
loader, rather than in wasting labour in the attempt to cover 
and 1 the defects in the le-loader actually introduced 
into the service. It is hardly pee 6 that I should go into a 
detailed statement of the advantages of a breech-loading gun, as 
far as naval design is concerned. It may be well, however, to 
e brief allusion to some of them. First, as regards the 
amount of room to be provided in a turret or casemate. For a 
breech-loader, all that need absolutely be provided, is a length of 
five or six feet in addition to the length of the gun, measured 
from the breech to a few inches in advance of the trunnions. 
There is no absolute need to cover thechase. {n a muzzle-loader, 
on the contrary, there is need to provide for the whole length of 
the gun, chase and all, within the turret or casemate, and some 
ce is also in this case required for working rammers and 
mges. It is claimed that a muzzle-loading gun is less com- 
icated than a breech-loader. ‘This is certainly. true for plain 
cast iron guns, such as the old smooth-bore 32-pounders ; but the 
difference in a great measure disappears when we compare built- 
up guns, such as are now in use. When the gun is made up of 
several pieces, the question is simply whether one or more of the 
separate pieces s| be removable or irremovable. On the other 
hand, it is quite certain that this simplification of the gun is 
at an enormous cost; for the inconvenience and 
complication of all the fittings and surroundings of a muzzle- 
loader are enormously in excess over those of a breech- 
loader. In fact, a description of the gear and the processes 
used on board the Thunderer would read like an elaborate joke, 
if the subject had not been far too disastrous for jesting. A 
prac stomp A gy in other respects like that of the Thunderer, 
could be wor! in a casemate, measuring from the rear wall or 
bulkhead to the rear side of the shield 15ft., or 4ft. less than the 
le It is not suggested that it would be 
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ngth of the gun itself. 
desirable so to cramp the space, but it seems well to point out how 
much the s actually needed for working the gun is reduced by 
its conversion into a breech-loader. Then, again, the complicated 
arrangements for muzzle-loading not only require a much larger 
turret, or casemate, but also make it necessary to have larger 
portholes and other apertures leading into or out of the protected 
capacity, which is thereby weakened accordingly. It should be 
observed that the present guns in the English service are con- 
fessedly too short to burn a proper charge of powder. So long as 
ea A “oe muzzle-loaders, it is impossible to give them a suitable 
ength. 

As regards the weight to be carried, the breech-loader is but very 
little heavier than the muzzle-loader, so far as the guns them- 
selves are concerned ; but the weight of aturret necessary to hold 
a pair of muzzle-loaders, is, on account of the considerations just 

















and, as their draught of water is but small, they are 
readily towed from place to place. The operation of lift- 
ing a vessel has been described by Messrs. Clark and Standfield 
as follows:--A camel is towed to its position, and by 
admitting water into the jaws they turn down into a vertical 
position, and are there secured by bolts at their upper ex- 
tremities ; water is next admitted into the pontoon chambers, 
and when these are full, the weight of the apparatus is just 
sufficient to submerge the dome, with a few cndvabuniale 
in excess; it then hangs supported by the chain from the 
attendant derrick steamer, and can be raised or lowered at 
will, and inclined or adjusted to any position by a tipping 
chain passing over a d davit at the side of the steamer. 
The camel is then lowered over the vessel into ition, and 
buoyed there until other camels have been similarly placed. 
The pumps and machinery are of course carried in the derrick 
steamer above. 

When all are in position, the gripping bags are inflated b 
forcing water into them toa pressure, the amount of whic 
is regulated by the spring valves before mentioned. Having 
thus obtained a secure grip, about one-third of the water in 
the bags is now forced out through the valves, and replaced 
by compressed air, so as to make the grip elastic, the pressure 
being indicated by gauges above. The whole of the water is 
next forced out of the transverse pontoons in a similar manner 
and afterwards, if necessary, from the jaws, until sufficient 
lifting power is obtained ; if still further buoyancy be desired 
the whole of the water may be driven out in like manner 
from the bags and replaced by compressed air. 

As soon as sufficient buoyancy has been obtained the vessel 
will begin to rise, and, as the pressure becomes diminished 
with the diminishing depth, the air in all the compartments 
and in the bags will expand and will escape through the large 
pressure valves provided for that purpose. When raised, the 
whole is towed away into shallow water. 

Should the vessel to be raised be partially embedded in sand 
or mud, the camel is lowered as far as it will descend, and, to 
give additional weight, the dome is partly filled with water. 
A powerful jet of water is then driven through a slot in the 
lower edges of the jaws, which cuts away the sand or mud, 
and allows the camel to settle down to the required position. 
If the vessel be much inclined, she would be rightened by 
forcing the air first into the lower side, the — 
inweias beneath the vessel as she rightens in her bed. 











ON NAVAL GUNS.* 


By C. W. Merririevp, Esq., F.R.S., Associate Member of 
Council. 

I THINK it would be a matter of regret if this meeting were 
allowed to pass over without any mention being made of naval guns. 
The guns, almost more than anything else at the ap moment, 
determine the design of the ships of war; not only the gun which 
is to be carried, but also the gun which is to be met. For this 
reason I have ventured to bring the subject before you, although 
I would much rather that the task had been undertaken by some 
practical artilleryman. 

The naval designer is concerned with the gun, which he has to 
provide for carrying, under two different aspects—first, as regards 
the none | and efficiency of the weapon itself; secondly, as 8 
the weight and the space to be provided, as a consequence of its 
adoption. In both aspects the English oN Pamgenccsoe is, I think, 
about the worst in the world, as well as highly expensive, having 
regard both to prime cost and to durability. The guns, and con- 
sequently the ships, have been sacrificed to two conditions— 
muzzle-loading, and a defective cokes of rifling. It is true that 
rench method was adopted in 
| our service there was no system of breech-loading which could 
| be considered as reasonably safe for large guns, but that has long 
since ceased to be the case; and even at that time I believe it 
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d, half as much again as for a corresponding pair of 
breech-loaders. When the top of the turret is plated, this pre- 
ponderance is much increased. One consequence of this is that 
the same ship can carry a much larger and heavier breech-loading 
gun than she can a muzzle-loader. The gain is not only in the 
matter of weight, but even more in the matter of space. In this 
respect we have not only to consider the s' actually occupied 
the larger turret, and by its base on the lower deck, but also 
the loading chamber outside the turret containing that wonderful 
sponging and ramming machinery, which, as it is said, enables a 
gun to be double-loaded without any indication that it is loaded 
at all. As regards both space and weight, matters of the most 
anxious solicitude to the naval architect, there is a great saving 
involved. 

There are many collateral advantages which I only briefly 
mention here, because they concern the artilleryman rather than 
the shipbuilder. Without stopping to inquire whether the joint 
committee were right or wrong in its explanation of the accident 
to the Thunderer, it is quite certain that double loading could not 
happen accidentally in a breech-loading gun. The drenching 
with water now considered necessary weal s also be needless, and 
its omission would not lead to the risk, which would now be 
involved, of the gun going off at a considerable depression, and 
sending a shot through the side of our own ship, from within 
outwards. now turn to the question of the efliciency 
of the gun; and here I observe that everything is sacrificed, 
partly to curing, and partly to concealing the defects of the 
present system of rifling. There is a specious plausibility 
about the only excuse ever made for it, that it was <edlatieibte to 
add to the pressure upon the gun, due to the resistance of the shot 
to forward motion, the further resistance due to its taking up 
rotary motion more quickly than necessary. The attempt to 
secure this theoretical advantage, at best insignificant in amount, 
has ca the sacrifice of nearly every other good quality, and 
has introduced some sources of danger quite peculiar to itself. I 
need hardly repeat here, what has often been said elsewhere, 
that, as a shot cannot possibly fit a gun rifled with a varying 
pitch, there has to be a misfit, both on the loading and driving 
sides. The risk of accident from the shot and shell breaking up 
in the gun, from the studs getting adrift, or over-riding the 
rifling, are matters which primarily concern the gunner. What 
do concern the shipbuilder are the weakness and want of dura- 
bility of the gun, and the low velocity which it gives to the shot. 
The total friction, as Professor Reynolds has shown, is about 
double that which would occur with a uniform twist of the same 
amount at the muzzle. The strains due to its taking the rifling 
also come into play with increased effect when theshot has already 
acquired forward Sager and is in a weaker part of the gun. 
Two very momentous results follow, first, that it is neither safe 
to attempt, nor possible to get, a high muzzle velocity, and, 
secondly, that, for the same reasons, a sufficiently rapid rutation 
to allow of elongated projectiles being used cannot be secured. 
The result is a sacrifice of fully half its power as an armour- 
piercing gun. Armstrong has obtained a muzzle velocity of 
2000ft. a second, and more ; 1600ft. is quite common ; while the 
Woolwich gun only gives 1300ft. or 1400ft. The energy of impact 
varying as the square of the velocity, the relative efficiency is got 
by as these numbers. 

hatever excuse may have been originally furnished for the 
French system of rifling by the quick-burning, and therefore 
violent powder, formerly employed in our service, that has ceased 
with the recognition of the proper object of burning the powder 
charge, so as to get a pressure as nearly as possible uniform on the 
base of the shot throughout its orig within the gun. Sup- 
posing that no force is converted into heat, but that the whole 
work of the powder is expended in giving motion to the shot, the 
law connecting pressure and time is immaterial, and the velocity - 
simply corresponds with the energy. But, for a given muzzle 
velocity, the maximum pressure in the gun can never be less than 
when the pressure is constant throughout the whole time the shot 
is within the bore, and the more nearly that condition is fulfilled, 
the less the risk to the gun. When any part of the work is 
expended in heat, the equation between work done and energy 
imparted depends upon the reconversion of heat into useful work 
—a reconversion which is never complete. Moreover, the pro- 
rtion of work mischievously converted into heat—to the 
Fetriment of the gun as well as to the loss of work—increases 
with the pressure, and the lost work due to this cause is likely to 
be much greater under varying pressures, than under constant 
pressures, ‘This will hold true, although in different proportions, 
of the work spent upon heating the gases, as well as of that spent 
upon heating the gun. It is worth while to give a numerical 
statement of the pressure needed in a particular case. Neglect- 
ing friction, the pressure required to give a shot a foot longa 
muzzle velocity of 2000ft. a second in a barrel 20ft. in length is 
about 4°63 tons* on the square inch. With a bore of 12in. 


* Let P be the pressure in unds per square inch, / the length of ‘the 
shot in feet; s the length of the barrel in feet, and v the muzzle velocity 


in feet per second, then P = i? X 0°052 ; 12 cubic inches of iron being 
8 


taken as weighing 3°34 Ib. 
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calibre, and a twist of one turn in 20ft., the pressure required to 
anne = rotation is about 150 1b. Assuming the shot to be 2ft. 
ong, this brings to a little over 94 tons on the inch the pressure 
usefully exerted in propelling the shot. To this has to be added 
the pressure necessary to overcome the friction, both of the barrel 
and the rifling. I do not attempt any numerical statement of 
this, because it depends upon so many elements, that it would 
only be confusing to introduce it here. It would not, however, 
under good conditions, bring up the pressure to much more than 
11 tons on the inch in the case stated. It will distinctly appear 
from this numerical statement, what a very smali portion of the 
pressure is directly expended in producing rotation, and conse- 
quently what very small gain there is to be made, by endeavour- 
ing to secure that this rotation shall be imparted less rapidly than 
the forward velocity; and it must be remembered that even 
when, as in guns rifled with a uniform twist, the rotation is 
directly proportional to the forward velocity, it is still by no 
means suddenly given. The really important increase of pres- 
sure involved in the rotation of the shot is the indirect expendi- 
ture in overcoming the friction of the rifling. This loss is less 
when the pitch is uniform, than in any other case. 

I think three points have now been established—first, that the 
existing service gun is a bad weapon, both generally, and particu- 
larly as Ss naval requirements; secondly, that it is of 
importance to replace it by a breech-loading gun; and, thirdly, 
that that gun should be rifled with a uniform twist. There has 

appeared, incidentally, the importance of having a slow- 

burning powder, which will give nearly uniform pressure while 
the shot is within the barrel. Not being a mechanical engineer I 
feel some hesitation in discussing the actual mode of putti 
together the guns. There are, however, some points, in whic 
the existing guns seem to be of defective or mistaken construc- 
tion, and I think my remarks would be incomplete if I did not 
mention them. In the first place, I cannot help considering a 
built-up gun as at best a makeshift, adopted on accouat of the 
difficulty or impossibility of getting a good one of homogeneous 
material. The difficulty has now, as f believe, been overcome ; 
at any rate the time is certainly at hand for the production of 
reliable castings of steel, possibly compressed by Whitworth’s 
methods, or improved by special arrangements for casting, or by 
su uent annealing—a process which, as applied to large cast- 
ings, does not seem to me to have received sufficient attention. It 
is objected to steel as a material for guns, that it is brittle, and, 
when it gives at all, that it bursts suddenly, and without warning. 
I am unable to see that this is any real objection, provided the 
stress, under which it is safe, is in excess of that which the gun 
need be put to, or of what existing guns of the same weight 
will bear. Next, I have never been able to look upon the system 
of shrinking on the coils, so as to gripe one another, as in any 
way satisfactory. I cannot understand any one way in which it 
is better than an exact fit, while there are many respects in 
whica it is objectionable. The heating of the gun is always 
greatest on the inside, and this secures, at any rate after the first 
shot, that the outer coils if only close-fitting shall at once gripe 
the inner coils as soon as these begin to expand under internal 
pressure. I have a suspicion, too, that the grip is not perma- 
nent; but that, especially with the heating and concussion of 
firing, it soon relieves itself by molecular re-arrangement, or 
stretching. Iam quite aware of the theory, that materials do 
not take a “‘set” under stresses which are within the limits of 
elasticity ; but I am also aware that the assumption of the exist- 
ence of such limits is one of purely theoretical convenience, and 
I believe that as applied to soft wrought iron it is a mere tiction. 
For glass, or hard steel, the theory is certainly approximative, 
and represents nearly, if not exactly, the actual state of things; 
not so for soft iron. I think also that soft iron is far too exten- 
sible a material for the outer coils. So far as concerns strength 
alone the outer coil and not the inner tube is the place for steel. 

had it in view in writing this paper rather to discuss the 
defects of the guns now in our naval service, than to go into 
the question of the Thunderer accident. But I think it right 
to say that I am umable to accept the conclusion that the 
accident was no fault of the gun. I believe it was entirely 
the fault of the gun, and that the only security against the 
recurrence of such accidents is to discard the present Wool- 
wich gun in favour of a better system. 








Tue Maglija Railway to Serajevo was opened on the 27th ult., 
and the text of the Hungarian and Roumanian Railway Treaty 
was published on the 28th. 

Tue Exectric Licut on THE SeveRN Bripce Worxs.—The 
electric light is being used on the Severn Bridge Works. We are 
indebted to Mr. W. B. Brain, engineer to the P. id 
Electric Light Company, Farringdon-street, London, fe the 
following description of the apparatus employed. The 
apparatus is erected in duplicate, both with regard to the 
generators—as they may be termed—and the lamps, but so 
arranged that either lamp may in the twinkling of an eye be 
lighted from either of the dynamo-machines, or either lamp from 
the same machine and changed as often as the men in charge 
please from lamp to lamp, or the same lamp during its burni 
changed to and from either machine. This arrangement is effected 
by a simple and inexpensive contrivance—two small neat switches 
standing back to back opposite four connecting plates, under 
which the ends of the cables are secu’ in metallic connection. 
The importance, and, in fact, the absolute necessity, for this. work, 
of such an arrangement is very clearly seen soon after the turn 
of the tide, when the rush and roar of the river somewhat 
resemble a miniature Niagara, and the workmen, whether erecting 
or removing their stages, or pile driving, bracing, or otherwise 
employed, require great steadiness and presence of mind ; should 
the lamp flicker or the light go out several of the men’s lives may 
be placed in a very hazardous position. The one lamp is a Serrin 
arranged so as the carbons can work inside a parabolic reflector, 
to which is attached an oblong fiat zinc screen, so that the rays 
are not only concentrated on the work, but at the same time pre- 
vented from being an annoyance or source of attraction to the 
shipping going up or down the river above or below the bridge ; 
a reflector and screen of this ert ogee was designed and lent 
for the experimental trial by Mr. Robert Gray, of the 
India-rubber and Gutta-percha Company, Silvertown. The other 
is a Siemens lamp. e dynamo machines are, one of Siemens’ 
small size, running at 1050 to 1100 revolutions per minute, and 
doing its work remarkably well, keeping perfectly cool, and 
showing scarcely any fire on the leeds of the commutators. 
The other dynamo is a Gramme, asize made at Silvertown by the 
India-rubber and Gutta-percha Company, mmapeny beg revolutions 
per minute, and giving equally g results as the Siemens, but 
a higher electromotive force—or, in other words, greater intensity 
of current—and showing no spark or fire on the commutation 
brushes. Both the dynamo machines are driven by a portable 
engine of 8-H-P., which is fitted with a very sensitive governor. 

e engine stands on a platform e about midway and 
between four of the iron pillars or columns which the bridge, 
and immediately above the engines is a small cabin, in which the 
dynamo machines are fixed ; the total length of cable is 350 yards. 
The lamps can either be used one on each side of the span to be 
erected, or both on one side, whichever suits the work in hand 
best. After the machines had been erected, cable laid, &., the 
last thing done was to set the brushes of the machines so as to 
give the minimum of spark or fire; practice has suggested the 
most ready method of teaching the man in charge, which is simply 
to take the exact measurement of the length of the brushes from 
the studs that hold them, and mark the exact position of the 

int of each brush and the sliding frame that carries them. This 
is done as soon as the brushes are set in that position which gives 
the maximum light the lamp is capable of ; and when no fire is 
visible between the brushes and the commutators, and the coils 
remain cool, or only slightly warm. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of nn to those pages and finding the numbers of the Speciji- 
cation. 

Grants and Dates of Provisional Protection for Six Months 

4974. Manuraeture of Hoss, &c., 8. Duffield, Willenhall-street, Darlaston. 
—5th December, 1878. 

$68. Setr-acrinc Lire Apparatus, G. Martorelli and N. Soliani, Spezia, 
Italy.—29th January, 1879. 

425. CHRoNOMETERS, &c., A. C. Henderson, Southampton-buildings, Lon- 
don.—A communication from M. E. Frangois, France.—3rd February, 
1879. 

529. ELecrro-pLatinG, T. H. Blake, Shetfield.—11th February, 1879 

699. Tarcets, W. Beal, Ravenstone House, Farquhar-road, Upper Nor- 
wood, Surrey.—2ist February, 1879. 

719. Preservation, &c., of Cop-Liver Om, G. H. Aitchison, Edinburgh. 

729. Macninery for Spinninc, E. Pawson, Oxenhope, Keighley.—22nd 
February, 1379. 

743. SHARPENING Fives, A. M. Clark, Chancery-lane, London.—A commu- 
nication from D. W. Watson, Malden, Middiesex, U.8.—24th February, 
1879. 

771. Laws-mowrne Macuines, W. P. Thompson, High Holborn, London. 
—A communication from P. Mast and 8, W. Martin, Springfield, Ohio. 
—26th February, 1879. 

827. DupLex TeLecraray, R. Theiler, Canonbury-road, and M. Theiler, 
Canonbury Park, North, London. 

839. ORNAMENTAL PLate Guiass FLowerR Boxes, G. Hollyer, Milkwood- 
road, Herne-hill, and T. J. Richardson, Lowden-road, Brixton, Surrey. 
lst March, 1879. 

852. ENVELOPING YaRN, 8. Milner, Beeston. 

855. Wixpow Sasues, T. Wilkinson, Rochdale. 

861. Propucine copies of Letrers, &c., A. Kissam, Gibson-square, Lon- 
don.—A communication from J. Ungerer, Vienna. 

864. MirrREINc Woop Movux.pincs, W. Bowman, Austin-road, Battersea 
Park-road, Surrey.—4th March, 1879. 

901. Reccoiairne Tension of Wakps in Looms, J. Allman, Manchester.— 
A communication from H. Vogt, Reutlingen. 

<a for SurcicaL Purposes, H. Guillery, Brussels.—7th March, 

ww, 

939. CarmNeys and VenTiLatine Suarts, C. H. Sharp, Hop Exchange, 





urrey. 
941. Fiusnine Apparatus for Warter-cLosets, D. Gill, Weston-super- 
Mare.—10th March, 1879. 
945. Maxuracrure of Rucues, &c., A. J. Cresswell, Nottingham. 
947. Evecrric Licutine, H. J. Haddan, Strand, London.—A communica- 
tion from C. F. Brush, Cleveland, U.S. 
949. Rocket Tupes, J. F. Bland, Army and Navy Club, Pall Mall, Lon- 


don. 
951. GLaz:er’s Toot, G. F. Redfern, South-street, Finsbury, London.—A 
communication from W. H. G. Savage and H. A. Betts, Kingston, 


Canada. 
953. Locks or Fastenrnos, R. 8. C. Jelley and R. C. Jones, Blackfriars- 


road, Surrey. 

955. SaeaTH or Coatine for Preservinc Suips, C. D. Norton, Arthur- 
road, Stoke Newington, London. 

957. Hor-waTer Jues, J. Read, Denbigh-street, Hanley. 

961. ALLEVIATING, &c., SUFFERERS from Hernia, W. Merrick, Sherborne 

Yilla, Alma-road, Clifton. 

963. Lamp Suspensions, A. M. Clark, Chancery-lane, London.—A com- 
munication from 0. Falbe, Berlin. 

965. HYDROCARBON O1L Lamps, J. B. Fenby, Birmingham. 

967. CHaRcoaLs, &c., R. Weare, Manchester. 

969. Brakes, W. E. Heath, Camden-road, St. Pancras, London.—11th 
March, 1879 

971. SHank for Buttons, F. D. Veeux, Southampton-buildings, London.— 
A communication from F. Perrin, Grenoble, France. 
973. Steycn Traps and Street Guuiuies, R. Cardwell, Bradford. 

975. BuTroN-HOLE Sewinc Macuines, F, Simmons, Garden-row, Black- 
friars, Surrey. 

979. Sears for Curriye Corn, &c., H. 8. Purkis, Stroud. 

981. Apparatus for Feepinc Woo., &c., W. T. Whiteman, Staple-inn, 
7 alien communication from E. A. Dick, Washington, Columbia, 

983. SMELTING CoprpeR Ores, &c., W. Henderson, Irving, Ayrshire, North 
Britain.—12th March, 187». 

985. Construction of VenTiLaTors, &c., H. W. Heale, Brixton Rise, 
Surrey. 

87. Macninery for Separatinc and Purirytnc Mippiixos, &c., L. 
Fletcher, LiverpooL—A communication from John Fiechter-Lang- 
messer, Basle. 

989. Manuracture of Gas, J. Cort, Lower Bland-street, Surrey 

993. FLoatinc Nava ARSENALS, &c., A. Vogt and A. Figge, Southamp- 
ton-street, London. 

995. LuBRicaToRSs, Kk. Meanock, Mossley. 

997. Fastenincs for Neck-ties, &c., D. Cutler, Birmingham. 

999. MaLtine, H. Simon, St. Peter’s-square, Manchester.—Partly a com- 
munication from N. J. G nd, Paris. 

1003. Latues, R. J. Worth, Stockton-on-Tees. 

1005. Werr Stop Motions for Looms, J. W. W. Shaw and J. Hornby, 
Rochdale.—13th March, 1879. 

1007. MiLLstone Drivers, G. M. Murray, Gloucester-place, Hyde-park, 
London.—A communication from P. H. Childress, Virginia, U.S. 

1009. Takinc-orr Apparatus for Praintine Macuines, John Esson, John- 
son’s-court, Fleet-street, London. 

1011. Stoves, &c., 8. C. Davidson, Belfast. 

1017. SuspenpinG Meat, &c., H. E. Stevenson, Leeds. 

1021. ManuractuRe of Sprinos, J. Whittle and James Brown, Shef- 
field.—l4th March, 1879. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1086. Detrvery Pires or Sprouts of Beer Enorves, &c., A. Gunthorpe, 
Queen’s-row, Westmoreland-road, Surrey, and Bb. Henock, Adding- 
ton Cottages, Addington-square, Cambervwrell.—19th March, 1879. 

1156. Macuines for Maxine Cakes, W. F. Meredith, Commercial-road 
East.—22nd March, 1879. 

1176. REFRIGERATING and FrReEziInNG Apparatus, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from F. E. Pinto, Brooklyn, 
U 8., and 8. B. Hunt, New York, U.8S.—24th March, 1879. 

1178. Manouracture of Steet, J. T. King, Liverpool_—A communication 
from OU. Bolton, Canton.—25th March, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 
1339. Martver’s Compass, W. Thompson, Glasgow, N.B.—29th March, 
1876. 


1279. Movtptnc ArtiriciaL Stone, J. C. Sellars, Birkenhead.—25th 
March, 1376. 

1297. Pote Cuars, P. Hooker, St. Luke’s, and E. Wright, Ball's Pond, 
London.—25th March, 1876. 

1429. TiLLinc ImpLements, J. Howard and E, T. Bousfield, Bedford.—3rd 
April, 1876. 

1642. Ramway Carriace Lamps, W. Perkins, Ampthill-square, London. 
—19th April, 1876. 

1299. ConstrucTING BuiLpinGs, T. Hyatt, Gloucester-gardens, Hyde Park, 
London.—27th March, 1876, 

1389. Hose and Pire Nozzies, J. G. Tongue, Southampton-buildings, 
London.—3lst March, 1876. 

1303. Evecrric Tetecraruy. L. de B. y O’Lowlor, Strand, and N. A. 
Calvo, Grosvenor-gardens, Pimlico.—27th March, 1876. 

1324. ManuracrurinG Boxes, W. F. Tindell, Essex-street, Strand.—28th 
March, 1876. 

1625, RaILway SIGNALLING Apparatus, W. Thompson and lt. Thompson, 


1397. Sprxnino Corroy, J. L. Taylor and R. Ramsden, Grecian Mills, 
Bolton.—3lst March, 1876. 


"1469. Storrers for Borries, W. H. Sinnatt, F. Sinnatt, and T. W. Lin. 


gard, Manchester.—6th April, 1876. 


Patents on which the Stamp Duty of £100 has been Paid, 
908. Lixine for Curota Furnaces, G. J. Snelus, Dowlais,—25th March, 
1872 


a3. 
931. FuRNACEs, T. R. Crampton, Great George-street, Westminster.—28¢h 
March, 1872. 
934. Syiprinc &c , Jute, W. P. Butchart, Dundee, N.B.—28th March, 
872. 


904. Comprna Woot, G. Little, Oldham, and T, C. Eastwood, Bradford.— 
25th March, 1872. 

944. Treatinc Sewace, D. Campbell, Quality-court, Chancery-lane, Lon- 
don,.—30th March, 1872. ° 

916. Srorrers, &c., for Borries, G. Alix, Chureh-terrace, Isle of Dogs, 
and H. Gardner, Clifton-road, London.—26th March, 1872. 

950. Horsesioe Naits, W. Morgan Brown, Southampton-buildings, Lon- 
don.—80th March, 1872. 

986. Gorrertno, &c., Fasrics, C. G. Hill, Nottinghamshire.—3rd April, 
1872. 





Notices of Intention to Proceed with Patents.’ 

851. Water-cLosets, H. Owen, South Kensington, 

868. PNEUMATIC-PRESSURE HypROCARBON-OIL BURNING APPARATUS, J. 
8. Hull, Baltimore, U.8.—4th March, 1879. 

877. Ramway Venicies, R. F. Fairlie, Victoria-street, Westminstor.— 
5th March, 1879 

931. Oprarnrne Lycreasep ILLuminaTina Power in Burnina Gas, J, 
Woodward, Manchester.—1l0th March, 1879. 

996. Foo Siena, Compass, W. Hughes, San Francisco, U.S.—13th March, 
1879. 

4742. Rarpway SiGNALLino Apparatus, C. F. Cooke, York. 22nd November, 
1878. 

4784. Grovetnc of Gas Burners, W. Morgan-Brown, Southampton- 
buildings, London.—A communication from H. H. Doty. 

4791. Supe.yixc Ort for Lopricatina Purposes, R. G. Morton, Errol 
Works, Perth, N.B.-— 25th November, 1878. 

4815. Manuracrurgof Rivets, &c., W. C. Stiff, Birmingham. 

4818. Stripinoe Tasies, F. H. F. Engel, Hamburg, Germany.—A communi- 
cation from A. T. Heyman.—206th November, 1878. 

4820. Woopen Biocks, &c., C. M. Lloyd, Nine Elms, Surrey. 

4822. Dovsie-actinG Pump, C. Pieper. Belle-Alliance-strasse, Berlin.—A 
communication from C. G. Mueller. 

4826. CuILpRen’s Cuarr, J. W. Benn, City-road, London, 

4828. Venicies, &c., E. P. Alexander, Southampton-buildings, London.— 
A communication from G. J. Hambruch. 

4829. Raisino Water, &c., G. 8. Hill, Liantarnam, Monmouth.—27th 
November, 1878. 

4840. Sewinc Macuines, J. Magill, Manchester. 

4841. Key-no0Le Prorecror, F. H. F. Engel, Hamburg.—A communica- 
tion from W. Colshorn. 

4842. CLeansinc Mareriat for Woop, &c., J. H. Isitt, Newcastle-on 
Tyne. 

4340. Rattway Covptrcs, A. Budenburg, "Manchester.—A communica- 
tion from C. F. Budenberg and H. Turner. 

4856. Faprics, E. A. Lheureux, Boulevard Saint Denis, Paris.—28th 
November, 1878 : 
4867. Pencixs, &c., J. C. Mewburn, Fleet-street, London.—A communica- 

tion from Lothaire de Faber. 

4868. Sprinc Matrresses, W. H. Sale, Wolverhampton. 

4869. TALLow Cups, G. M. Marchant, Huddersfield, York.--29¢h November, 
1878. 

4885. Door-Bo.ts, J. Petty, Willenhall. 

4891. Rarcnets, J. Brown, G. Rodger, and W. J. Cordner, Barrow-in 
Furness. 

4894. Looms for Weavine, J. Holt, Bolton. 

4897. Routine Wire, F. Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from R. Daelen. 

4900. WaTer-Merers, W. R. Lake, Southampton-buildings, London.—A 
communication from C. C. Barton and J. B. West.—30th November, 
1878 

4909. Hackiixc Macuryes, J. Barbour, Belfast. 

4910. Powroons, L. B. Harris, Castle Mills, oe gg Edinburgh. 

4912. Corron spixnino, I. B. Harris, Castle Mills, Fountainbridge, 
Edinburgh. 

4920. Looms for Weavinc, R. C, Stevenson, Bradford.—2nd December, 
1878. 

4924. TREATMENT of Tic-pouLovREUX, &c., W. Handyside, Newcastle-on- 


'yne. 
4929. FLower-HOLpERS, A. V. Newton, Chancery-lane London.—A com- 
munication from J. H. Plummer.—3rd December, 1578. 


5008. CiGareTres and Cicars, R. W. Carter, Paulet-road, Surrey, and 
A. Domeier, La Bagatelle, Blackheath. , , 
5014. Manvuractune of Iron and Steet, B. Hunt, Serle-street, Lincoln’s- 

inn.—A communication from EK. Wheeler.—7th December, 1878. 

5041. THeRrmo-eLecrric Pives, &c., J. M. E. Sudre, Boulevard Saint Denis, 
Paris.—9th December, 1878. 

5037. PLate Prixtixc Presses, L. Varicas, Chancery-lane, London.—A 
communication from W. 8. Appleton.—10th December, 1878. 

5098. ORNAMENTING CHINA, &c., F. Winterhoff, Jackfield, Salop.—l2th 
December, 1878. 

5133. Cuntivatine Lanp, J. D. Garrett, Charing-Cross Hotel, London. 
5141. Unpercvurtine in WELLS, &c., T. Docwra, Ball's Pond-road, London. 
—l4th December, 1878. 
5190. Drivinc by Ropes, J. Barbour and A. Combe, Belfast.—18th 

December, 1878. 

5208. Renperinc Snips and Vessets Unstnkasie,“J. J. F. Andrews, 
Nettleton-road, Hatcham-park, New Cross, Surrey.—1l9th December, 
1878. 

39. FuRNAcEs and Firepiaces, G. F. Redfern, South-street, Finsbury, 
London.—A communication from A. Palma.--3rd January, 1879. 

184. Securtne Tices to Roors, E. A. Morton, Lindley Moor Potteries, 
near Huddersfield.—16th January, 1879. 

254. Seinnina and Dovupiine, J. Cocker and H. Cocker, Oldham.—-21st 
January, 1879. 

561. Bricks, &¢c., C. H. 
February, 1879. 7 

632. Lrrnoorapuic and LeTrer press Prixtinc Macuinery, G. Newsum, 
Leeds. 

637. Lamp Burners, W. P. Cherry and C. E. Cherry, Porter-street, 
Kingston-upon-Hull—l7th February, 1879. 

640. Beartne Bars of Grates of Borers, &c., C. Hill, East India-road, 
Poplar.—18th February, 1879. 

719. PxEsERVATION, &c., of Cop-Liver O11, G. H. Aitchison, Edinburgh. 
~— 22nd February, 1879. 

760. Looms for Weavine, G. Keighley, Burnley. 

763. SUPERHEATING SteaM, W. Morgan-Brown, Southamy BS, 
London.—A communication from L. M. T. Riot and R. Seillitre.—25th 
February, 1879. 

773. Quorns, &c., for Printixc Presses, W. R. Lake, Southampton- 
buildings, London.—A communication from R. F. Gillin.—26th 
February, 1879. 

798. SHeartnc and Cuttisc Merat, J. Horsfall, Manchester.—27th 
February, 1879. 

811. Emery-wuHee. Cuttine Macuryes, R. R. Gubbins, Wolverhampton, 
and A. H. Bateman, East Greenwich, Kent. 

812. Upricuts of Iron Hurp.es, H. Smith, Brierley-hill, Stafford.—28th 
February, 1879. 

830. ELecrric Lamps, G. G. André, Dorking. 

836. Fasrenrnos for Guoves, F. R. Baker, Birmingham.—lst. March, 
1879. 

$42. SPINNING FrRAMEs, T. Coltman, Leicester. 

846. Compinc Woot, I. Holden, Bradford.—8rd March, 1879. 

899. Treatinc Iron Ore, T. E. Jones, Albion-place, Lightburne Park, 
Lancashire.—7th March, 1879. 

929. Steam Enoines, D. Joy, Barrow-in-Furness, Lancashire.—8th March, 
1879. 

961. ALLEVIATING, &c., SurreReRs from Hernia, W. Merrick, Sherborne 
Villas, Alma-road, Clifton, Bristol. 

969. Brakes, W. E. Heath, Camden-road, St. Pancras, London.—1l1th 
March, 1879. 

981. Fexepine Woot, &c., W. T. Whiteman, Staple Inn, London.—A com- 


Murray, Loman-street, Southwark.—1l2th 


+ hnuildi 








Newsham.—18th April, 1876. 

1355. TrEeaTINe Sewace, F. Hille, Chiswick.—29th March, 1876. 

1366. WerRs or Annicuts, F. Applegath. Bloomfield-street, Upper West 
bourne-terrace, London.— 20th March, 1876. 

1380. Dryinc Apparatus, W. A. Gibbs, Gillwell Park, Sewardstone.—30th 
March, 1876. 

1386. Movu.pixe Pires, H. Sharp, Loseley Hurst, Bournemouth.—31st 
March, 1876. 

1388. ComBinc Woot, J. Clough, Bradford.—31st March, 1876. 

1390. Percussive Rock Dritts, F. E. B. B t, Westminst » 
Victoria-street, London, and J. Foster, Preston, Lancashire.— 31st 
March, 1876. 

ws a mates &c., Stones, ©. E. Hall, Leeds, Yorkshire.—18th April, 


= om gg Skates, G. E, Turner, Gracechurch-street, London.—29¢h 

a le 

1370. Kyitrixa Heaps, J. Astley and F. Davies, Blackburn.—30th 
March, 1876. 


ty 








from E. A. Dick.—12th March, 1879. 

995. Lusricators, E. Meanock, Mossley. 

999, Mattine, H, Simon, St. Peter’s-square, Manchester.—Partly a com- 
munication from N. J. Galland.—13th March, 1879. 

1019. Gas Cuecks, W. Morgan-Brown, Southampton-buildings, London. 
—A communication from B. B. Hotchkiss.—14th March, 1879. 

1156. Makino Pounp Cakes, W. F. Meredith, Commercial-road East, Lon- 
don,—22nd March, 1879. 
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ABSTRACTS OF SPEOIFIOATIONS, 
Prepared by ourselves expressly for THE ENGINEER at the office of 


Her Majesty's Commissioners of Pi 


. Sotes aND Heets or Boots anp Suors, H. Le Cog.—Dated 17th 
June, 1878.- (Void.) 4d. 
The soles and heel are made in,sections, so that should one part wear 
away quicker than another, it may be easily replaced. 
. Rawsina Sunken Vessevs, H. F. Brion and J. Thompson.—Dated 
2nd July, 1878.—(Provisional protection not allowed.) 2d. 
The deck is made water-tight by wood, india-rubber, or other suitable 
substance, and the water withdrawn by pumps, and then filled with air, 
when the vessel will rise to the surface. 


2708. Sruinc Action ror ArtiriciaL Teern, A. &. Harris.—Dated 6th 
July, 1878. 6d. 

The oprings are formed with one, two, or more turns, coils, or bends, 
from hard and annealed wire of any suitable metal or alloys, 

2773. Apvaratus ror IGnirinc Cicars, Pipes, &c., A. Pollet.—Dated 
10th July, 1878.—(A communication.)—(Provisional protection not 
allowed.) 2d. 

A strip of dry collodion has a preparation on one side which ignites 
when struck by a spring finger, thereby lighting the dry collodion. The 
whole is contained in a suitable case, in which a candle or taper anda 
yiece of German tinder are arranged so that the flame from the collodion 
will ignite both. 


2810. Macuivery ror O11 Mitts, J. Whitham.—Dated 13th July, 1878. 
6d. 


Recesses or corrugations are formed on a pair of rollers mounted ina 
strong frame and geared together. Blocks of iron or steel in a heated 
state are passed between the rollers, and receive the corrugations 
required for the press plates used in hydraulic presses for the manufac- 
ture of oil seeds. 


2868. Ventication or Suips anp Vessexs, @. Hancock.—Dated 18th July, 
1878.—(Proviswnal protection not allowed.) 2d. 

Main pipes are placed above the deck of the vessel, and have branch 
pipes spreading to all parts of the vessel below, thus causing a current of 
air to d, and by corresponding pipes the foul air is driven upwards 
and carried away. 

2889. Prorecrixa Sroxers, £. R. Allfrey —Dated 19th July, 1878.—(Not 
proceeded with.) 2. 

In order to prevent the escape of steam or water into the stoke-hole 
where a blast of air above the pressure of the atmosphere is used for 
urging the furnaces, the air is blown into the ash-pan through a closed 
pipe, which is only open to the stoke-hcle by an «air-tight door for the 
purpose of clearing out ashes. Other fons are fitted to supply air to the 
stoke-hole, and maintain the pressure therein slightly above that in the 
ash-pan or furnaces. 

2903. Screw Appliances ror JorsinG Parts or Furnitore, &c., E. G. 
Brewer.— Dated 20th July, 1878.—(A communication.) 6d. 

Two ratchet washers with teeth arranged in © ite directions are 
mounted on the screw rod, and gear with other ratchet washers mounted 
on a square part of the sume. By turning the former h in one 





which feed them forward to a knife that slices them. The slices are 
then presented to a second knife, which, cutting them perpendicularly 
to the eof the former cut, divides them into separate sticks. The 
sticks drop into a tube, in which they are shaken, so that they arrange 
th 1 in position parallel to the axis of the tube. At intervals a 
nae advances along the tube, driving a number of sticks forward to a 
mouthpiece consisting of a number of blades arranged cylindrically. The 
blades are pressed inwards by a flexible band, so as to press the stick 
firmly together into the form of a bundle. While the sticks are so held, 
a piece of string saturated with resinous cement is passed round them 
and secured. The mouthpiece then expands, and a succeeding stroke of 
the plunger by advancing another ade pushes out the former one, 
3004. Spixnina, #. and S. Tweedale.—Dated 29th July, 1878. 6d. 

The spindles on which the bobbin is placed are made partly of metal and 
partly of wood, paper, or cork, so as to obtain the requisite diameter 
upon which the yarn may be wound without the use of bobbins or tubes. 
In order to facilitate the withdrawal of the cop, the spindle is corrugated 
longitudinally or spirally. The ‘‘wires” for holding the wharls or 
whurrs and bobbins upon the spindles during the act of doffing are 
mounted toa sliding or folding rail or rod, so as to admit of the wires 
being moved clear of the wharles or whurrs when the latter and the 
spindles are to be removed for lubrication or other 
3014. Apparatus ror Rovcnine Horses, J. Bigg.—Dated 30th July, 

6d 





1878. . 

The apparatus is in two parts, each with clips on both sides, so as to 
clip the upper and under parts of the shoe. Wedge pieces are made on 
each part, so that when the animal travels over slippery ground they dig 
into the surface and prevent the animal slipping. A screwed bolt is 
forged to the centre of the front piece, and there is a hole in the heel 
piece, through which the screwed bult passes. Nuts are used to screw 
the pieces into position when the apparatus is attached to the animal's 
shoe, so that the whole can be made firm and rigid. 

3016. Lirepoat anv Signa Buoy, W. Morgan-Brown.—Dated 30th July, 
1878.—(4 communication.) 6d. 

A floating vessel of the form of an inverted balloon has a shaft 
extending vertically through its centre, down through its bottom, to a 
depth of 20ft., and also extending through the top. Upon this shaft in 
the lower part of the vessel are two bevel wheels attached to a sleeve, 
which slides up and down on the shaft and engages with a wheel on a 
horizontal shaft, extending out through the side of the vessel, and 
bearing at its outer end a screw propeller. Upon the vertical shaft, 
below the bottom of the vessel, are placed horizontal blades, so con- 
structed and arranged that by the action of the water as the vessel 
moves up and down in the water they will always rotate in the same 
direction, and through the bevel wheels actuate the propeller. By 
shifting the sleeve so as to bring one or othe: of the bevel wheels in 
gear, the motion of the propeller will be reversed. 

3024. Transmittixnc Motion To Sewinc Macuines, J. Barran, jun.— 
Dated 30th July, 1878. Cd. 

In order to vary the movement or 5 of the machine, and also for 
stopping it, a driving belt is vided, which may be slackened or 
tightened at pleasure, and a brake block is arranged in connection with, 
or mounted on, a bell-crank lever, and actuated by a treadle which 
moves simult ly with slackening or tightening operatiun, and 

es upon a pulley or wheel on the machine, thus arresting or regu- 
ting the motion of the machine. A loose roller mounted on the same 
lever as the brake block bears on the driving belt, which it tightens or 
slackens according to the depression of the treadle. 
3027. Venti.ators, J. Norris.—Dated 30th July, 1878. 6d. 

A series of louvre blades are set in a frame and connected together by 
a bar jointed to the back of each. The weight of the bar when free acts 
to open the louvres for the admission or exit of air, A small lever is 
mounted on a stud at one end of the frame, and bears at one of its ends 
an antifriction roller which bears against the inner surface of the lower 
louvre blade. A link attached to the outer end of the closing lever has 
several notches formed on it to engage with » catch on the frame, so as 
to set the louvre blades more or less open. 

8053. Macurves ror Sewine, H. J. Haddan.—Dated 2nd August, 1878.— 
(A communication.) 4 ? 

This relates more particularly to the sewing of gloves, and consists in 
making a flat square stitch on one side and a crossed and interlaced 
stitch on the other, whereby an elastic joint is formed when two or more 
pieces of material are placed side by side and so treated. A to-and-fro 
motion is imparted to a shuttle thrower by a rack and pinion actuating 
a toothed wheel, whereby four mo ts in the shuttle are effected, 
viz., two forward and two backward. A double thread strainer is 
employed, and the double shuttle and thread strainer movements are 

bined with the simple movement of the needle and the travelling 











direction or the other by means of a spindle or ‘‘ tommy” introduced 

into a hole in the same, the screw rod will be caused to revolve, whilst a 

backward motion of the ‘‘ tommy” only causes the ratchet teeth to slip 

over each other, thus avoiding the necessity of changing the ‘‘ tommy” 

from one hole to another. 

oe er ror Spinnina, E. and S. Tiweedale.—Dated 22d July, 
1d. + 

To facilitate doffing, the wire or guide rail is made in sections hinged as 
hitherto, but provided with V i and is ted upon support- 
ing and wedging or binding studs and slots. ‘The rail is connec ith 
a lever motion and cross ft. To doff the bobbins, the lever slides 
longitudinally so as to bring the openings over the bobbins, which clear 
the wire without folding back the sections. To form the cop bottoms a 
double T-headed piece is used in connection with the lifter chain, and 
acts thereon by means of a clip piece, so as to jmove the chain out of a 
vertical line, causing for the _— a slower travel of the chain, giving the 
required time for building up the cop bottom. The lifter rail is lowered 
when the bobbins are full by mounting the chain pulley so that it is con- 
centric in its revolution, but excentric to a lowering lever, and when 
moved by the lever it makes a partial excentric revolution, slackening 
the lifter chain and permitting the rail to descend. 

2922. Pomrina Enornes, J. Geeynne.— Dated 23rd July, 1878. 8d. 

In pumping engines where centrifugal pumps are driven by steam 
power, the pumps are rende ily accessible, and their suction and 
Siosherye pipes are enabled to be swivelled ana set at any angle without 
interfering with the driving engine. For these purposes, the motor and 

ump are arranged below the boiler of a portable pumping engine on a 
ongitudinal frame, supported at one end by the fire-box, and at the other 
end by the fore carriage bracket, and the pump case and the frame of the 
motor are each formed with a flange, arranged so that they may be 
secured by bolts; and the pump case may be swivelled to alter the angles 
of the suction and discharge pipes. 
2935. Automatic Spoot or Bosstn Wrxvers, W. Dawes.—Dated 24th 

July, 1878. 6d 

An independent “bobbin pin ” receives the full bobbin from which the 
thread is taken, and at a convenient distance is a guide and tension pin 

aced near the right-hand back corner of the machine. The shuttle 

obbin winder is fixed near the right-hand front corner, thus obtaini 





bed of the shuttle. 
3056. Gas Encives, &c., H. R. Leichsenving.—Dated 2nd August, 1878. 


In order. to prevent irregularity in the action of the gases in the engine 
arising from their being badly mixed, they are conducted from the reser- 
voir by two pipes, one leading from the highest, and the other from the 
lowest, part of the reservoir. The pipes are united before reaching 
the engine, thus obtaining a second mixture of the gases. For 
controlling the xdmission, ignition, and emission of the gases a cock is 
employed having a particular combustion space, filled at every revolu- 
tion with gaseous compounds to be ignited in it. The regulation of the 
engine is effected in such a manner that in the highest position of the 
governor the outlet part of the cylinder will be held open, and the 
admission of the gases into the cylinder prevented until the engine has 

ined its usual velocity. In order to effect an equilibrium in the 
slide it is pierced on its side towards the cover, and the area of the 
openings made equal to those on the other side. 


3059. Siipe Ruves, F. A. Sheppard.—Dated 2nd August, 1878. 6d. 

The body of the rule is made with two fixed or standing parts, 
between which is a concealed guide forming two grooves, one opposite to 
the groove in each of the standing parts, the upper surface of this guide 
being kept below the plane of the upper surface of the standing parts. 
Into the grooves formed by the concealed guide and standing parts work 
two slides of such form as to be reversible, the grooves being so contrived 
as to allow either surface of the slides being brought into the same plane 
as the surface of the standing parts, the slides be: reversed or not. 
8061. APPLIANCE FOR FIxING INTO THE GROUND FOR FasTENING CorDs, 

&c., R. W. Pound. —Dated 2nd August, 1878. x 

The appliance consists of a piece of metal, the two ends of which are 
bent up at right angles to the middle part, one end on one side and one 
on the other. The rope to be secured is attached to one end, and the 
other, which is divided into two flat teeth splayed out below so as to take 
a better hold, is forced into the ground by pressing with the foot on the 
flat portion. By pressing on the top end with the foot the teeth will be 
withdrawn from the ground, and the cord rel 
3065. Uritisinc Steam ror Heatinc BuiLprncs AnD DrivinG MACHINERY, 

&e., 7. Ritson. —Dated 2nd August, 1873.—{A communication.) 1s, 2d. 





a long horizontal length between the guide and tension pin and the 
winder, and vommena ee angles formed between the thread and the axis 
of the bobbin as the thread in coiling approaches the ends of the bobbin. 
The guiding portion of the winder has two or more parallel bars, over, 
under, between and against, but not ‘‘ round”, which the thread passes 
before being wound on the bobbin, one side of these bara being formed 
convex, to a different degree in each bar, thus by slightly turning the 
bars controlling the lapping on angle of the thread as it approaches to or 
recedes from the ends of the bobbin. Two or more pressers acting at 
about ninety eae from or after each other, are employed to give . 
ness to the portion wound as it progresses and also to prevent the thread 
— "and reversing the “lap” before reaching the ends of the 
2938. Woven Corps, J. and J. B. Newton.- -Dated 24th July, 1878. 6d. 
In order to produce a cord with a fine close beck witho ut impoverishing 
the face, the ground picks are caused to float over three ends at the back, 
each float being either one or two ends in advance of the float of the 
previous pick. In order to obtain a good curl in the cloth according to 
patent No. 4681 dated 7th December, 1877, in each six ends of the warp 
ends, 1 and 2 would be lifted for one pick, and ends 3 and 4 for the next 
nd pick, ends 5 and 6 being lifted alternately. According to this 
mprovement ends 1 to 4 would be picked alternately as when weavin 
yl in cloth for each alternate ground pick, the said four ends being teented 
pairs for the intermediate ground picks. 


2961. were ye ey Tepen Cur, R. Long.—Dated 25th July, 1878.—{Not 


presieded wi 

¢ spring clip is formed from a continuous length of metal, the two 

ends meeting each other at an ang'e, and between which the papers are 

held, whilst at the outer ends the metal is bent so as to form a spring 

constantly pressing the inner ends towards each other. 

2978. Fasrentne Doors or FARM AND OTHER Buripinos, J. Thomas.— 
Dated 26th J vy 1878.—( Provisional protection not allowed). 2d. 

A handle is att d to the fast inside to form a bolt, and one on 
the outside to fix a lock when necessary. 
ae ig seis Cieansr, J. Frecziok and A. H. Bower.—Dated 20th 

, 4 

An improved stay to sw the knives is employed, the ends turned 

towards the handles, and lined leather. Geteod of nuts on the 





with lea 
Potten. of ust, the discs, metal springs are em 07 An opening at the 
bottom of the drum is fitted with a slide for Sieaolee tive washing, 
2999. Apparatus ror CurtinG, BUNDLING, AND BrxpINnG Firewoop, F. 
Kingston.—Dated 29th July, 1878, 8d. 
Blocks of wood are pressed’ between intermittently travelling bands, 





This ists of a system of mains or pipes, by means of which steam 
is supplied to houses, not only for heating the same, but also to drive 
machinery therein; further to supply a motive power to fire engines con- 
structed without steam boilers ; also for protecting hydrants from frost ; 
also as a ready means for thawing accumulations of snow and ice in the 
streets ; also for heating greenhouses, conservatories, and other outhouses, 
and finally for supplying steam and hot water for culinary purposes. 


8066. Umprewas, Parasois, anp SunsHapes, IV. Hoyland.—Dated 2nd 


August, 1878, 6d. 

In order to abolish the catches to keep the umbrella opened or closed, 
an additional or intermediate runner is employed, sliding upon the stick 
between the ordinary runner, which receives the ends of stretchers, and 
the top notch to which the ends of the ribs are jointed. This intermedi- 
ate runner is connected by links to the stretchers. 


8075. PRESERVATION OF Meat, Fish, AND OTHER FERMENTABLE SuB- 
stances, J. H. Johnson.—Dated 3rd August, i878.—(A communication.) 


6d. 

A compartment for preserving subst is attached to the hull of a 
vessel in such a ‘manner that the two structures support each other, the 
ship being divided by a number of water-tight partitions ensuring buoy- 
ancy. The deck forms the upper side of the compartment, and has a 
series of small openings capable of being opened and closed in succession 
for loading and unloading with the least possible admission of heat. Two 
series of coils or worms are employed, the one within the other, each 

ted independent refrigerating apparatus, so as to be able to 
obtain at the time of loading a maximum of refrigerating effect. 
. Furnaces, J. Jreland and T. Holt.—Dated 3rd August, 1878. 6d. 

The fire-bridge is made double or with a hollow space extending from 
top to bottom. This space communicates at bottom with the space below 
the furnace, and has fitted into it at the top of the bridge a metal framin; 
serving to support loose bars running longitudinally of the bridge, an 
formed in a similar manner to ordinary fire-bars, with narrow openings 
between them. By this means the air passing up through the hollow 
space issues in a number of thin jets through the narrow openings, which 
ae of heated air im ng upon the smoke and gases pouring over the 

ridge effect their complete combustion. 
3082. Warcues, &c., H. F. Young.—Dated 3rd August, 1878. 6d. 

In order to apply an up-and-down motioa to a going-barrel watch, the 
arbor on which the spring is fixed is connected with the going-barrel in 

a onal Andee, A oes of os poboge or os Lo jd will = 
shown by an icator, arranged so as to point ou’ ww far the 
Jounin or how many hours the watch will go without being roster 
wound, Thordertoafiees thie on thaarboret thagaing: nearone end, 
are placed two pinions, the lower and larger one being to the arbor, 











the upper turning freely thereon. These gear with two wheels fixed 
together concentrically, one above the other, the lower and smaj/ler one 
being driven by the lower pinion on the arbor, and the upper one driving 
the upper one on the arbor, These two wheels have an orbital motion 
round the pinions, and are mounted on an annular piece resting on the 
going-barrel, and connected with it andewith the pinion fixed on the 
arbor by ratchets and pawls. The upper of the pinions on the arbor 
drives a large wheel, the axle of which carries the indicator. 
3033. Macuines ror IRonInG ARTICLES OF WEARING APPAREL, A. 
Westerby.—Dated 3rd August, 1878. 6d. 
nis consists in mounting the heated or ironing roller in movable 
bearings, which are capable of being raised and lowered in vertical 
guides. 
3086. orem J. H. Johnson.—Dated 3rd August, 1878.—(A communica- 
tion. ° 
The casing is composed of three vertical cylinders, forming two annular 
spaces between them, in which the products of combustion and heated 
air are allowed to circulate without coming in contact ; the products of 
combustion escape through the chimney, whilst the hot air on reaching 
the upper part of the annular space is directed downwards and 
thro x the inner cylinder to the lower part, whence it finally esca 
into the chimney through a tube situate in the centre thereof. This tube, 
which is fitted, so as to be capable of being rotated, has attached thereto 
a number of dises, forming shelves upon which the substances or articles 
to be baked or heated are placed, and a door is provided in the walls of 
the cylinder to facilicate the introduction and l of the articles. 
8091. Warcnes, W. R. Lake.—Dated 3rd August, 1878.—(A communica- 
tion.) 6 
This consists essentially in fixing the spiral or hair spring upon the 
axis or arbor of a toothed wheel controlling a regulating fly, whose effect 
is to check or retard to a great extent the to-and-fro movement of the 
spiral or hair spring in such a manner that the escapement wheel con- 
trolled by an anchor or other suitable device marks or beats a full second 
instead of one-fifth of a second as in ordinary watches. 


83004. Locks anp Latcues, &c., J. A. Lea.—Dated 5th August, 1878. 
8d 





The bolt carries at its rear two parallel rods, around which are coiled 
springs which urge the bolt into its shot —— To the rear end of 
each of these rods a chain is connected, the chains being also connected 
toa pulley on the —_— of the lock. By turning the knob in either 
direction the bolt is withdrawn, one or other of the chaius being drawn 
in and the other paid out, whichever way the knob is turned. A flat 
spring, the free end of which projects a short distance from the lock, 
carries on its under side a pin or tooth, and the head of the bolt hasa 
rece s in which when the bolt is withdrawn the tooth engages and retains 
the bolt in its withdrawn position. 

3096. Apparatus FoR Propucinc Srergotyre Puiates, R. Lanham.— 
Dated 6th August, 1878. 6d. 

The melting pot is placed on the same frame as the drying and casting 
press, so that the waste heat from the molten metal will heat the box 
containing the mould. 

3104. Lirts, L. Hill.—Dated 6th August, 1878. 6d. 

In one modification termed the “single” arrangement there are siis- 
pended or otherwise connected one above the other as many cages or 
stages, less one, as there are flats to be served by the lift. The set of 
cages is connected by ropes passing over overhead pulleys to counter- 
weights, or it is counterbalanced in any convenient way ; and it is made 
to ascend and descend alternately, but only to the extent of one flat, by 
any suitable apparatus. In the second modification the arrang it is 
“double,” there being two vertical sets of cages or stages which counter- 
balance each other, and which move alternately up and down to the 
extent of a flat always in opposite directions. 

3115. Sreep Governors or Recutators, B. J. B. Mills.—Dated 7th 
August, 1878.—(A communication.) 6d. 

This consists in constructing governors or tors with a float 
iesting on the surface of a body of mercury contained in an open vase 
and submitted toa rotary motion, whereby the level and form of the 
surface of the mercury is varied in proportion to the rotary speed given 
thereto, and the float is thereby caused to rise and fall and regulate the 
speed of the engine or machine. 

3118. Exranpine Canopies, S. J. Blick.—Dated 7th August, 1878. 6d. 

A rigid metal framework is formed in two parts, consisting of two 
forked arms connected by a central boss formed in two parts, which can 
be fixed together by thumb-screws. The outer ends of the forked arms 
are furnished with screw couplings to attach them when extended to 
vertical standards fixed in sockets attached to the carriage or tent. A 
series of ribs or stretchers are connected to the central boss and to each 
half of the fabric which forms the covering. These ribs are capable of 
expanding in a like manner to the ribs of an umbrella. 

3131. VeLocirepes, J. Turner, S. Martin, and J. Adams, jun.—Dated 8th 
August, 1878. 6d. 

This consists, First, in hinging the front part of the saddle to a sliding 
T or other shaped piece formed with or connected to the backbone, and 
to the back end of the saddle frame is a bracket connected to another 
bracket (fixed to the backbone) by a spring of india-rubber or other 
elastic material. The Second part relates more particularly to tricycles 
and four-wheel velocipedes, aud ists in diminishing the length of 
the pedal rods, thereby allowing a longer stroke of the crank or cranks. 
3135. Macuinery ror Roastinc or Dryinc Correr, Cocoa, &c., T. 

Neal.— Dated 8th August, 1878. 6d. 

Within the lower part of an iron casing is formed the kiln, and within 
the upper part is fitted the roasting or drying chamber, constructed of 
two concentric cylinders with an annular space between them, the 
cylinders being retained in their respective positions by end or cover 
plates secured together by bolts and puts. These plates are ved 
externally, and their grooves rest upon correspondingly-shaped bearing 
rollers carried by the casing, and which rollers thus support the roasting 
chamber. 

3136. Macuinery ror Sawixe Woop, Srone, &c., W. Palmer.—Dated 
Sth August, 1878. 6d. 

At right angles to and on the side of the bench at which the timber or 
stone lies, an inclined plane is set, provided with a traveller running on 
rollers, and on to which the timber or stone can in the first place be 
easily raised by any suitable means. On the other side of the bench is 
set an arrang' t of winch hanism in line with the inclined plane, 
and a chain 1s hitched from the shaft of the winch on to the carrier, and 
by actuating the winch handle the timber or stone is drawn up the 
inclined plane. 

3137. Pontoons, J. and R. Kinkpatrick, J. Bradley, and L. Kirkpatrick, 
—Dated 8th August, 1878. 6d. 

This consists in the construction of pontoons having two or more com- 
partments, a keel, a wooden sheath or casing, grated apertures for the 
inlet and outlet of the water, and flat steel wire ropes, links, and chains. 
3144. Case ror AMBER AND OTHER Mourtupteces, BE. J. Suayne.—Dated 

8th August, i878. (Provisional protection not allowed.) 2d. 

This consists of a casing preferably made of metal, for holding the 
mouthpiece when not in use. 

3149. Lockinc Gear For Raitway Pornts, M, F. FitzGerald.—Dated 9th 
August, 1878. 6d. 

This consists in arranging a rod or some other portion of the gearing 
connecting the tongue rails with the switch lever, or it may he a part in 
connection with this gear, so that it may lie underneath the rails of the 
line of railway in the vicinity of the points, and so that when the train 
is upon these rails the weight of the train may cause the rod or other 
portion of or connection with the actuating gear to be nipped and held 
by a frictional holding until the rail over it is again relieved from the 
weight of the passing train. 
$3150. VaLves ror THE AIR Pumps or STEAM Enarnes, J. L. Cunliffe.— 

Dated 9th August, 1878.—(4A communication.) 6d. 

This consists mainly in employing groups. of comparatively small 
metallic valves, instead of either the single large metallic valves or 
rubber valves. 

3153. Gas Recutators, W. 7. Sugg.—Dated 9th August, 1878. 6d. 

This consists in mp, tne regulators with floating discs or valve sup- 
porters provided with a liquid packing at their periphery. 

3154. Fastrentna Doors or Suutrters, C. H. Parkin.—Dated 9th August, 
1878. 6d. 


The bar is placed on the inside of the door, and is secured free to 
revolve on a pin or pivot. The bar is so formed that it projects on each 
side of the Fh ag or it may terminate with the pin. To the other door is 
secured a handle or knob, which terminates inside the door with a socket 
to receive one end of the bar. Locks are provided on one door or on both 
the doors. 
$3155. Lamps, D. P. Wright.—Datel 9th August, 1878. 6d. i 

This consists essentially in the method and arrangement of turning the 
hinged flap of a sliding tube from a perpendicular position, or pearly per- 
pendicular position, to a horizontal one, and vice versa, by means of a 

rojection or arm of the flap or attachment thereto impinging against a 
Red portion of the burner when the sliding tube is raised to extinguish 
or lowered to put out the light. 
$159. Copyine Apparatus For Writines, Drawines, &., 7. H. Taylor. 

—Dated 9th August, 1878. 2d. 

This consists of a combined waterproof tray and , the tray being 
lined or made of gutta-percha and having a rim round. This tray 
forms a bed for a moistened or dry pad made of woollen, felt, or other 
Ferrara yg ameig We porns cna and oy « wating eclour or 

» and upon placed the oi , drawing, or 
transfer sheet to be printed from, : 
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$162. Fotpine Basy Carriaces, J. W. T. Huke.—Dated 10th August, 
1878. Gd. 
carriage is constructed of fo 


which operates the shaving and nicking of the blank, the other the 
pointing and worming) ; these spindles are capable of revolving on their 
own axes, and their axes are el to each other. Another part relates 





uur ot which can be divided from 
up 
by the parts. 


fold: to reduce the space pied 
e bottom of the is connected with the upper 
iage by means of network,‘vloth or other material, and can be placed 
completely within the frame of the upper . The lower carriage 
carries four arms upon the frame, which is preferably of round iron. 
The arms can be turned round on the frame, and can for the purpose of 
folding up be brought into the desired position. The wheels are then 
placed parallel or nearly so with the frame of the lower . The 
seat or seats are composed of flat iron frames covered with cloth or up- 
holstered, and are connected to the frame of the upper carriage by means 
of iron or leather straps. 
$163. Manuracture or Suaar, J. Schwartz.—Dated 10th August, 1878.— 
(Poid.) 2d. 

One hundred parts of raw sugar are dissolved in 100 parts of water ina 
melting pan, and to the solution is added, while at the temperature of 
160 deg. and at a density of about 28 deg. Beaumé, about 0°20 per cent. by 
weight of pulverised chalk, carbonate of lime, or fine whiting. When 
this has been well mixed with the saccharine solution about 1 per cent. 
by weight of diluted sulphuric acid is introduced, made by adding 8 parts 
of water to 1 of the ordinary sulphuric acid of commerce. 
$164. Apaprinc SHear-BiInpERS TO Reaprnc Macurnes, J. A. Clarke.— 

10th August, 1878.—(Not proceeded with.) 2d. 

The apparatus is connected to the rear or side of the platform of the 
reaper by hinged joints or other flexible coupling, and the working parts 
of the apparatus it is prefe: to actuate from a travelling wheel, which 
serves to support the binder in position. 

3165. Macuivery ror Comprne Woot, &c., W. Terry and J. Scott.—Dated 
10th August, 1878. 6d. 

A roller covered with ‘cloth, felt, or india-rubber, or other fiexible sub- 
stance is fixed at the tangent point of the circles in such a manner that 
the teeth of the combs shall penetrate the roller and cause it to revolve 
at same surface speed. The wool, in passing underneath the roller, is 
pressed into the combs, and on leaving the roller it passes under holding 
or pressing knives which force it still deeper into the combs, and prevent 
it from rising out of the teeth during the separation thereof. 
$166. Manuracture or ALKALI, H. Brunner.—Dated 10th August, 1878. 

* 4d. 


This consists in keeping back the whole or a large proportion of the 
carbonaceous material or mixing slack until the other materials of which 
the charge in the furnace is com have reached a temperature at or 
about which the sulphate fuses, with the object of preventing or hinder- 
ing the formation of cyanides. . 

3167. Sream Pomps, &c., S. Holman.—Dated 10th August, 1878. 6d. 

This consists in a simple or compound steam pump or other motive- 
power engine, in which the distributing valve is operated by the motive 
fluid itself, the employment of a peculiar distributing valve having 
restricted inlet ports in combination with enlarged induction ports lead- 
ing therefrom to the cylinder, and a piston serving also to control the 
exhaust or eduction port or ports of the cylinder, the whole being 
arranged in such a manner that by the exhaust or eduction per or ports 
being uncovered by the piston in its motion, and the rapid exhaust or 
condensation of the steam being thereby eftected, the pressure is removed 
from one end of the distributing valve, and the pressure at the opposite 
end is thus rendered available to move the valve in the direction required 
for the reverse stroke of the piston. 

3168. Bat Valve ror Makinc Connections TO Gas AND WATER Mains 
UNDER Pressure, &c., 7. Kinch.—Dated 10th August, 1878.—( Not pro- 
ceeded with.) 2d. 

A screwed spigot is employed terminating in a valve chamber, which 
is arranged to contain a loose ball made of gutta-percha, india-rubber, or 
other suitable material. This valve closes self-actingly against a seating 
by the pressure of the gas or water, and so acts as a valve, and such valve 
chamber is previded with a union joint. 

3169. Umpretias, Parasots, anp SunsHapes, M. Wilson.—Dated 10th 
August, 1878. 4d. 

Attached to the end of the rim of the umbrella is a ring to which is 
fastened a small wire or cord, which through other rings, guides, 
loops, or eyelets to the cross rib or stretcher. By this means the umbrella 
is prevented from being turned inside out. 

3170. ArtiriciaL Fue., A. M. Clark.—Dated 10th August, 1878.—(A com- 
munication.) 6d. 

This consists in manufacturing the fuel of a combination of fine small 
coal and a milk of lime of a composition suitable for giving the necessary 
cohesion to the fuel. The surfaces of the blocks are grooved, so as to 
enable the blocks to be broken up into smaller pieces without waste. 
3171. Writiyc anp Copyinc Postcarps, /. A. Macedo.—Dated 10t% 

August, 1878.—{Not proceeded with.) 2d. 

This consists of a book containing a number of leaves of tissue paper, 
each leaf being double. The post-cards are placed between the folds of 
the leaves. A piece of carbonised paper of the same length as the post 
card and twice its width is folded in two. By writing with a pencil, a 
copy is obtained on the tissue paper. 

3175. Money Tits, W. H. Twine.—Dated 12th August, 1878. 6d. 

This consists, First, of a series of hoppers to receive coins of various 
values, enclosed by a glazed lid. These hoppers have hinged bottoms, 
and are situated over bowls in which the takings are received. The 
hoppers are kept closed by a spring and are connected and operated by a 
pull handle. Secondly, of a register consisting of a paper tape wound 
off a reel on to a drum within the till and passing beneath, first a row of 
apertures through which the £s.d taken are inscribed on the paper, 
then beneath a long glazed opening through which the marks on the 

per remain visible after they have passed from beneath the apertures 
at which they were inscribed. 

$3176. CLasps ror Neckiaces, &c., F. Wirth.—Dated 12th August, 1878. 
—({A communication. }—{Not proceeded with.) 2d. 

This consists of two parts which are provided with rings to which the 
necklace is attached, one part is formed as a barrel or hollow casing, 
and the other is formed with a spring nose or beak, which fits into the 
barrel or casing. 

3178. Crank ARMs AND Picker Sprxpies ror Looms, &c., J. Holding.— 
Dated 12th August, 1878.—{ Not proceeded with.) 2d. 

The crank bearing end of each arm is formed to receive a pair of steps 
or one step of a Pett, and the end is provided with a cap which receives 
the other step of the pair, and the cap is secured to the arm by means of 
nuts. The spindles are formed in two parts, which are placed in position 
in the shuttle box. 

3179. Bossrs Sprxspies, F. Wirth.— Dated 12th August 1878.—(4 com- 
munication.)—( Not proceeded with.) 2d. 

This consists in making the spindles of wire coiled into a conical 
spiral ; they are provided with a square base to fit into the shuttle ; the 
base is provided with a centre pin which passes up the centre of the 
spiral to which it is hard pocredl 
$3180. Apparatus FoR PREVENTING WEAVERS’ SHUTTLES FROM FLYING 

Out oF THEIR Looms, F. Wirth.—Dated 12th August, 1878.—(A com- 
munication.) 6d. 

The apparatus comprises a lattice framework consisting of three, four, 
or more rods fastened to two side pieces, which rest firmly hi to the 
lay cap of the maehine. To one of these pieces is attached a small lever, 
which can be regulated at will, and to whose further end a wheel is 
fastened. On the breast beam is attached a guide on which it runs. If 
the lathe of the loom goes back, the wheel arrives at the lowest point of 
the guide, and the lattice frame close upon the warp of the material ; 
when in this position the shuttle flies through the warp, and sheuld it 
fiy out, is either stopped by the lattice frame or by the end piece. 

3181. Setr-recisterInc Tascets, C. Beard.—Dated 12th August, 1878. 
sd. 


6d. 

The apparatus is contained within a casing in which there is an open- 
ing of the size of the disc or target to be exposed, and within the casing 
there isa roller. Paper or other material made ina long length is pro- 
gressively wound forward by the roller, and so made to pass the opening 
in the casing. Immediately behind the opening a plate is arranged, but 
the paper or other material passes in front of the plate. Each shot 
which strikes within the area of the opening thus perforates the pa) 
or material and strikes the plate, which it forces back sufficiently to 


parall 
impro in the fingers of blank carriers, whereby both fingers 
are made adjustable by a set screw, so as to be easily adjusted centrall 
with the spindles, and each finger being fixed to the carrier head wit 
only one and held in its proper position by springs. 
$186. Sure Link ror Coupiine Cuarss, Ropes, &c., F. Kingston.—Dated 
12th August, 1878. 6d. 

This consists in the use of a slip link composed of two limbs jointed 
together and enclosed in a sliding sheath acted on by a spring. 
$188. Perroteum Canpie Licut, F. H. F. Sngel.—Dated 12th August, 

1878.—(A communication.)—( Not proceeded with.) 2d. 

The lamp consists of a tube about the diameter of a candle and Tin. 
long ; it is open above and closed below. In the opening above a cork or 
stopper is inserted, formed with a small central hole provided with a 
sho ae tube serving as the burner; through this burner is passed a 
wick leading to the interior of the candle tube, which is charged with 
petroleum. 
$3190. Covr.inas, 7. Lishman.—Dated 12th August, 1878. 8d. 

This consists specially in forming a coupling with one or more joints 
(similar in their action to ordinary foot-rule joints) for the purpose of 
effecting long or short coupling as desired. 

3191. Prarrine Macuing, 7. J. Smith.— Dated 12th August, 1878.—(A com- 
munication.)—( Not proceeded with.) 2d. 

Pivotted to two front uprights is an oscillating frame, the lower end 
of each side of which carries a pin taking into a slot or guide formed ina 
small lever which is fastened to each end of the axis of the plaiting 

e. The knife works in ways formed in the side plates of the 
e. 
$192. Wasurnc anp SEPARATING METALLIFEROUS OREs, &c., J. Stenson.— 
Dated 12th August, 1878. 6d. 

This consists of a hydraulic machine, its principal parts being a vertical 
cylinder, having a hopper at its upper end and a closed vessel at its 
lower end for a receiver. Near the top of the receiver is inserted one end 
of a pipe furnished with a stop cock; the other end ot this pipe is con- 
nected to the delivery main of a force pump, or to a pipe in connection 
with a cistern. 








SreaM Fire Encrves ror Szeceprn.—Messrs. Merryweather 
and Son have just made arrangements with the Austrian Govern- 
ment to send two steam fire engines to Szegedin, to pump out 
water from the lower parts of the town. A successful trial of one 
of these took place at 3.30 yesterday afternoon at Grosvenor 
Canal, Pimlico, on the premises of Messrs. Geo. Smith and Co., 
9, Commercial-road. His Excellency, the Austro-Hungarian 
Ambassador, Count Karolyi, and Chévaligr Krapf, Consul- 
General for Austria, were present. 


THe WeEsTMINSTER ToBacco-Box.—A most interesting piece of 
antiquity has just been brought into public notice. About the 
commencement of the last cent **The Past Overseers’ Society” 
of the united parishes of St. Margaret and St. John, West- 
minster, was formed for social purposes. ‘The members met once 
a month at an appointed tavern, and at the cost of sixpence each 

rson spent the evening in conviviality. One of the members, 

. Henry Monck, was in the habit of bringing to the meetings 
a small oval horn tobacco-box, which, it is said, he purchased for 
fourpence at Horn Fair, Kent. His fellow members took a 
fancy to it, and in 1720 he presented it to the society, and the 
gift was commemora‘ by a silverrim. From the year 1720 to 
the present time the successive overseers have added some piece 
of silver plate, which of course necessitated outer cases being 
made to receive them, until from the ordinary box of 44in. long 
by 3jin. wide and fin. deep, there have grown round it five outer 
boxes, the last of which, octagon in shape, is 16in. high and 42in. 
round. The original weight was a few ounces; the whole now 
weighs more than one hundredweight. Each plate commemorates 
some historical event. The battles of Culloden, the Nile, and 
Waterloo; the bombardment of Algiers; and the trial of Queen 
‘aroline, are among the events recorded, and the boxes have also 
engraved portraits of the Duke of Cumberland, John Wilkes, 
George IIf., George IV., the Queen and Prince Consort ; Ad- 
mirals Howe, Vincent, Dundas, and Nelson; Wellington, 
Liverpool, Palmerston, Pitt, and Fox. The box was once the 
subject of litigation. A former custodian declined to give it up, 
upon the pretext that his accounts had not been adjusted, and 
after three years’ litigation, at a cost to the unsuccessful overseer 
of £300, and of the society of £76, it was recovered, and welcomed 
in a special meeting, at which the healths of the Lord Chancellor 
(Lord Loughborough) and of the society’s counsel, Mr., afterwards 
Lord, Mansfield, and Mr. Cox, were drunk with honours. A 
little hlet upon this celebrated box has been written by 
Mr. T. C. Noble, and Messrs, J. and W. E. Archbutt, of Bridge- 
street, Westminster, have prepared a fine photograph, showing 
the whole in a most satisfactory manner. The pamphlet and 
photograph can be had from Messrs. Archbutt, at a cost of five 
shillings. The proceeds of sale are devoted to the fund being 
rsised for the restoration of the church and celebrated window of 
St. Margaret’s, Westminster. We would suggest to the pub- 
lishers whether or not a careful engraving of this interesting 
relic would not also command a considerable sale, at a proper 
rice. All persons interested in the topography and history of 
ndon would be glad to possess such an illustration, especially 
for binding with works relating to the district. ‘The photograph, 
excellent as it is, is not quite so suitable for this purpose as an 
engraving. 

THE Larce AMERICAN GOVERNMENT TESTING MACHINE.— 
In 1875 a testing machine, capable of exerting a tensile or 
compressive strain of 400 tons, was ordered of the inventor, Mr. 
A. H. Emery, by the United States Board appointed to test 
**iron, steel, and other metals.” ‘This has recently been finished, 
tested, and accepted. The following were among the tests :—A 
forged link of hard wrought iron, 5in. in diameter between the 
eyes, was slowly strained in tension, and broke short off with a 
loud report at 722,800 lb. ‘To see if the weighing parts had been 
disturbed by the great recoil, a horse-hair was next tested. It 
Was yg5pin. in diameter; it stretched 30 per cent., and broke at 
1 Ib. “Other horse-hairs varied between 1 lb. and 2lb. The 
accuracy of these small tests, and others up to some hundreds of 

nds, was checked and proved by other weighing machines. 
BP imens were submitted to a million pounds compression ; and 
aan these, delicate structures, such as eggs and nuts, were tested 
in compression, and violin strings in tension. ‘Ihe machine 
consists of a druble-acting straining cylinder and ram on a car- 
riage, at one end, and a movable weighing apparatus at the other, 
the two being connected by a pair of screws 48ft. long. The 
weighing apparatus is a reversed hydrostatic press, having 
diaphragms instead of pistons. The load is transferred by means 
of a fluid—alcohol and glycerine—and successive series of large 
and small diaph s to a system of scale beams. Thus, 
800,000 lb., acting through an inconceivably small space, move a 

ual indicator ,A5in. per pound. One pound, in moving 
the indicator y4,in., moves the platform against which the load 





release a detent and allow the roller to turn under the infl of a 

wight or spring. The paper or material is thus drawn forward fora 

sufficient length to change one target for another. 

3182. Treatinc Waste SuLpuuric Acip, R. Lavender, J. Richards, and 
D. Williams.—Dated 12th August, 1878. 4d. 

The improvements in treating waste sulphuric acid that has been used 
for pickling iron plates and cther articles of iron or steel, consists in dis- 
tilling the spent liquor to drive off waste from it, and afterwards roasting 
the residue to obtain sulphuric acid and red oxide of iron. 

3183. Sarery Apparatus For Stoprinc Veuicves, &c., F. Wirth.—Dated 
12th August, 1878.—(A communication.)—(Not proceeded with.) 2d. 

On each side of the horse are attached two levers to the belly-band in 
such a manner that they cannot turn in the same; each lever is con- 
nected to the corresponding one on the other side of the Th 
levers turn on a pivot, but remain inactive as long as the two straps or 
cords by which they are connected with the vehicle are not drawn tight. 
To each lever is attached a cord or strap which passes over a wheel and 
through the belly lever, and are joined not far from the latter and con- 
tinued in one piece, which is carried to the vehicle. Exactly the same 
construction is adopted on the other side of the animal. 

3185. Apparatus FoR MANUFACTURING Woop ScREWs AND Screw NaI1s, 
T. 0. Bennett.—Dated 12th August, 1878. 8d. 
This consists, First, in the combination of two jaw spindles (one of 





Pp one-forty-two-millionth part of an inch. The total cost 
ofthe machine wasabout £8600. Someexperimental tests made with 
it in the presence of the commissioners are thus described in the 
Boston Traveller. ‘‘ The merit of this new testing machine is its 
great power united with its mathematical accuracy. In illustra- 
tion of this a few of the interesting results it has reached in the 
course of the recent experiments may be cited. A 5in. bar of 
iron was pulled apart, and the strain registered in doing it was 
722,000 pounds. ‘To attest its minute exactness, a horse-hair was 
next submitted to the strain, and it yielded to a registered force 
of two pounds. Again, a pine block of 4in. thickness and 2ft. in 
length was taken and pressed into a of 2in. thickness. 
Then to again ascertain its refinement of accuracy, a hen’s 
was taken and inclosed in plaster of Paris, with two small holes 
at each end, and, the pressure being applied, the contents were 
forced vut of these small apertures at a strain of 32 pounds, and 
such is the command over the action of the machine that the 
re was stopped in an instant, and the yolk ceased {o be 
expelled the shell of the egg remaining unbroken. A nut was 
also cracked by the machine without crushing the kernel. 





CO AND GENERAL TRADES 
WOLVERHAMPTON, AND 


THE IRON 
OF BIRMINGHA 
OTHER DISTRICTS. 

(From our own Correspondent.) 


UIETUDE continues to distinguish the iron trade of South Staf-. 
fo ire. Partial work is general at nearly all the mills and 
forges, and the output of pigs at the blast furnaces is more than 
sufficient to meet consumers’ requirements. Neither to-day upon 
Change in Birmingham, nor yesterday in Wolverhampton, did 
wn show any greater strength. Nogreat difficulty would have 

een experienced in buying on terms which mean adrop upon the 
quarter of 2s, 6d, per ton. 

Best bars are quiet of sale ; small sections of common bars are 
a little better in request ; sheets for galvanising and for stamping 
are neither in large demand, and the inquiries for the latter are 
quieter than last repo ; the common plate trade is very dull, 
and only little is doing in boiler plates ; strips are in tame inquiry, 
and rods are difficult to dispose of. 

The Belgian competition in coiled wire rods is severe, but, 
determined to maintain their hold upon the market at all costs, 
the Shropshire and other firms in the same line have offered the 
same terms to shippers as the Belgians are pre to tuke. The 
foreigner tenders Nos. 4, 5, and 6, at £6 te, less 24 per cent., 
delivered at Rotterdam; the English firms offer to Seer in 
Liverpool at — similar to those offered by Belgians at the 
same port. The quotations leave a decided loss, for the wages of 
the English workmen are very much higher than those paid to the 
Belgian operatives. By the recent reduction the English em- 
ployers obtained a saving in previous cost of only 1s. 7d. per 
ton, but they reduced prices £1. 

The Mines’ Drainage Commissioners, at their meeting on Wed- 
nesday, approved the resolution of the Tipton Committee to stop 
the popes engines. 

The Bilston district—it was admitted by the Commissioners— 
has now legally voted itself out of the area of rating. 

The coal trade is getting very quiet; there are collieries which 
are not making more than eight turns a fortnight. 

A temporary wages difficulty appears at the North Staffordshire 
Ironworks, in connection with the altered weights under the new 
Act. The men are a little troublesome, but the matter will soon 
be adjusted. 

The Ironfounders’ and Hollow-ware Manufacturers’ Association 
have determined to make no alteration in prices for the ensuing 
quarter. 

The operative horse and Brazil nail makers in the districts of 
Sedgley, Coseley, Upper and Lower Gornal, Hales Owen, and 
the Lye, continue on strike, and at mass meetings they have held 
have — themselves determined to remain on strike until 
the employers consent to pay the former rates of wages. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE steel rail trade is, perhaps, the briskest of all our local 
industries. Tempted by the exceptionally favourable prices, the 
railway companies are giving out large orders. Messrs. Brown, 
Bayley, and Dixon, Limited, Sheffield Steel and Iron Works ; 
Messrs. Charles Cammell and Co., Limited, Cyclops Steel and 
Iron Works; Messrs. Steel, Tozer, and Hampton, Limited, 
Pheenix Bessemer Works; and other firms who are largely 
engaged in the manufacture of rails, are very busily employed on 
work for local and other undertakings. I mentioned some time 
ago that the Dronfield Steel Works were turning out large 
quantities of rails for English and Indian railways. The prices 
obtained since then are somewhat in excess of the quotation about 
which there was so much talk. Messrs. Cammell and Co., I 
hear, have had an order placed with them for 12,000 tons. 

In the general steel trade things are decidedly better. There 
. no rapid improvement to report, but a good, steady business is 

oing. 

Several of the steel foundries are well employed in the lighter 
departments, a branch in which competition is getting in- 
creasingly keen. The larger companies do not seem disposed to 
let the smaller manufacturers have it all their own way, and 
have recently sdapted portions of their premises for the produc- 
tion of lighter work. If the Darlington Iron Company succeed 
in converting Cleveland pig iron into Bessemer steel, our local 
makers will have to face another difficulty which will require 
energy and enterprise for its solution. 

In the iron markets there is greater languor than ever. It 
looks as if iron never would ‘touch bottom.” Marked Stafford- 
shire bars have been quoted at £7 10s., and common bars about 
£6 per imperial ton. ‘The competition is so keen that orders can 
easily be placed at still lower prices. 

Much satisfaction is expressed by file workers at the amicable 
settlement of their dispute. It is questionable, however, if it 
would have been settled so quickly and so quietly, had the firms 
who made the demand lost the Government contract for files, for 
which they successfully competed. A strike in the file trade 
would have added very seriously to the amount of distress in the 
town, and there is a pretty general opinion that it is really not 
so necessary to reduce wages as to re-arrange hours and method 
of working, by the application of machinery, and a greater use 
of the principle of division of labour. 

I hear that the engineering trades are not quite so flat as they 
were, Advantage is being taken of the languor in the large mills 
to repair machinery, while the plant for the production of steel 
goods, especially rails, is being generally renewed in accordance 
with modern requirements, ‘There is also a better call for e es 
and boilers used in local and district factories. There is no 
improvement to note in the colliery localities. Any pressure at 
the pits would tell very forcibly on the general engineering esta- 
blishments, both of the engineering houses proper, and of the 
departments attached to the large works. 

The difficulty in the sheep-shear trade has reached a crisis, 
Messrs. Ward and Payne were able to meet the sheep-shear 
grinders by making an arrangement with an outsider for six 

ears’ work ; but the edge tool grinders, sympathising with their 

rothers of sheep-shears, have given notice to leave their employ- 
ment. The two trades are in union, which accounts for their 
joint action. Mr. Ward, the head of the firm, is determined to 
carry out his new system, which includes not only a reduction in 
wages, but the adoption of the principle of division of labour. 
Under the old plan, each grinder had to be supplied with a com- 
plete set of stones and other tools, so that he might begin and 
finish the grinding of the shears. Under the new system, each 
pair of shears passes through the hands of four men, each doing his 
work on a stone specially — for the p . Mr. Ward 
has met his men, and counselled them not  cheaten situations 
which they had held for many years, several of them for a life- 
time. The men, however, have sent in their notices. In their 
strike they will be supported by the union, who will allow each 
man 8s, per week, the wife 4s., and each child 1s. 6d. Their 
average wages have been 40s. per week. 

Messrs. Martin, Hall, and Company, Limited, silver-platers, 
held their annual meeting on Monday. The report was of avery 
satisfactory character. ‘I'wo dividends at the rate of 5 per cent. 
each were paid in July and January last, and the directors now 
recommend a bonus of 30s. per share, making in all 12 per cent. 

The award in the wages dispute among the colliers of South 
Yorkshire and North Derbyshire has not yet been received, and 
the miners are not anxious to receive it, as they are at present 
working at the old rate of wages, and will continue to do so till 
the arbitrators conclude their labours. The coal trade is as 
depressed as,ever, except at Denaby Main, where I hear the men 
are working full time, 
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NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

As is usual just prior to the three principal quarterly meetings of 
the iron trade, there is a disposition amongst buyers to hold back 
their orders until it is seen what effect these meetings will have 
upon prices, and as a consequence, at least to some extent, there 
has been very little business doing in this district during the past 
week. At Manchester, on Tuesday, there was a very quiet 
market, the attendance of those who had iron to sell being out of 
all proportion with those who had come to buy, and there was no 
inquiry to test what prices sellers really would take; but it may 
be stated generally that an easier tone appears to prevail, and 
both in local and outside brands makers would give way upon 
their list rates to secure business. In a few cases founders and 
forge proprietors are reported to be rather busier; but this is far 
from general, and there is no such increase of business in this 
beans af trade as, at present, to cause any appreciable enlarge- 
ment of the requirements of consumers of pig iron. 

The quantity of Lancashire pig iron which is being sold in this 
district is still very small, and notwithstanding the present 
extremely limited production heavy stocks are accumulating. 
For delivery into Manchester the quotations remain at 47s. Pa 
imperial ton for No. 3 foundry, and 46s, for No. 4 forge, less 
24 per cent.; but if business could be done makers would be will- 
ing to take less money. A good deal of pushing for orders at 
extremely low prices is still going on amongst holders of some 
lentes and Derbyshire irons, but this does not apply to all 
the makers, as some of them are holding out for their prices not- 
withstanding the underselling, and the average prices quoted for 
delivery into the Manchester district may be given about as 
under :—Derbyshire, No. 3 foundry, 45s.; No. 4 forge, 43s. 6d. 
per imperial ton, less 24; Lincolnshire, No. 3 foundry, 43s. 6d. 
to 44s,; No. 4 forge, 42s. 6d. to 43s. per ton, less 24. In Middles- 
brough iron there is less firmness amongst sellers, and holders are 
offering g.m.b.’s at 6d. per imperial ton less than makers and 
their agents have been asking, and for delivery equal to Man- 
chester the average quoted prices are about 43s. 6d. per imperial 
ton net cash for No. 3 foundry; 43s. for No. 4 foundry; and 
42s. 6d. for No, 4 forge. 

The finished iron trade generally continues in a depressed con- 
dition, with a keen competition for any orders offering in the 
market, and although some of the works are kept fairly going it 
is only at prices which leave no margin for profit that business is 

2 hire and Middlesbrough bars are quoted at 
£5 16s. to £5 15s., and Staffordshire ditto at £5 12s. 6d. to £6 per 
imperial ton delivered into the Manchester district. 

n the coal trade, with the falling off in the winter demand for 
house fire purposes, all classes of round coal are pence a drug 
in the market, and it is a long time since there was such a dis- 
couraging outlook for the ensuing summer. At many of the 
large collieries the summer is being commenced with very heavy 
stocks on hand, and it is more than probable that a great deal of 
short time will have to be worked during the ensuing months. As 
I anticipated in ne ie report reductions ranging from 5d. to 
10d. per ton are this month being made in the pit and wharf 

ices for round coal at the principal collieries in the Manchester 
Fistrict, and in other districts there is a good deal of selling under 
the list rates. In engine classes of fuel there is no material 
change, burgy still meeting with but a very limited inquiry in 
consequence of the ——— in the cotton trade, whilst slack, 
notwithstanding the lessened amount of round coal now being 
screened, is still plentiful in the market, although, if anything, 
there is not quite so much pushing for orders amongst holders of 
the better sorts. ‘The average prices at the pit mouth are about 
8s. 6d. to 9s. for good Wigan Arley ; 6s. 6d, to 7s. 6d, for inferior 
sorts and Pemberton four feet; 5s. to 6s. for common coal ; 
3s. 9d. to 4s. 6d. for burgy ; and 3s. to 3s. Gd. for good slack ; but 
the commoner sorts can be bought at almost any price. 

Reductions in wages continue to be carried out in various be 
of the district. In the Manchester district the underground day 
men are being reduced 2s. per week, and the top men Is. per 
week. In the Ashton district, following the action of the Oldham 
colliery proprietors, notices have been given to the men of a 
reduction of 2d. in the shilling, but in the latter district a com- 
promise seems to have been arrived at on the basis of a reduction 
of 1d. in the shilling. At some of the collieries in the Wigan 
district reductions of 10 per cent. are also being made in the 
“—- of the day men. : : 

t the monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association, held on Tuesday, in Manchester, Mr. 
Johnson, the president, in the chair, the Employers’ Liability 
Bill was brought under consideration, but no definite action was 
decided upon. : 

No improvement can be noted in the position of the hematite 
iron e of North Lancashire and Cumberland, and I am told 
by those whose intimate acquaintance with business gives them 
the best o; ae. of knowing, that the inquiry as regards 
orders for future delivery is not such as to give a very hopeful 
view of the season just being entered upon. That some improve- 
ment in the demand will take place is generally believed; indeed, 
within the past few weeks I have observed an increased and in- 
creasing tonnage of pig iron making its way by shipping to the 
Continent. Bessemer iron is still in much better request than 
forge and foundry samples. Prices remain at old rates, No. 1 
Bessemer being offered at — ton, and No. 3 forge at 50s. at 
makers’ works. Stocks are still large. Steel makers are fairly 
employed, and in some instances the mills are in full operation. 
Some fairly large foreign orders have been placed, and some of 
the British caloey companies have recently placed orders for 
certain specifications, but these are chiefly confined to orders for 
renewal of metals on existing lines. : 

The iron shipbuilding, finished iron, engineering, ironfounding, 
boiler-making, and other allied trades have not orders in hand to 
furnish employment for the full complement of workmen. Rail- 
way rolling stock has been rather freely ordered lately. Iron ore 
is quiet in tone, sales being effected at about an average of 10s. 6d. 
per ton at the pits. Coal and coke are very dull. 

Notice of a general reduction of 10 per cent. in the wages of all 
workmen employed above and below ground is posted upon the 
pit heads of the associated collieries in West Cumberland, to take 
effect on and after the 31st inst., and the miners have determined 
to send a deputation of their number to their employers, and to 
continue work till some definite arrangement has been come to. 

———- have been commenced in the sinking of a shaft to 
reach a | bed of ore near St. John’s Church, Cleator Moor, 
Cumberland. 

Last week the Whitehaven Shipbuilding Company launched a 
full-rigged iron ship built by them for Messrs. Grice, of Bootle, 
and intended for the Australian trade. Her dimensions are— 
length, 252ft.; breadth, 37ft.; depth of hold, 22ft.; registered 
tonnage, 1380 tons. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market on Tuesday was quiet, and prices were 
slightly easier than last week. Since Tuesday trade has been 
firmer, and it is not thought that prices will go back very much 
at present. The quarterly meeting to be held on Tuesday next 
promises to be interesting, as just now there are two or three 
important trade questions on the tapis. Makers adhere to their 
last week’s prices, namely, 39s. for No. 1, 36s. for No. 3, and 35s. 
for No. 4 forge. Merchants’ quotations are 6d. per ton below 
these figures. At the time I write the returns of the Ironmasters’ 
Association for the month of March had not been received, but, 
judging from the brisk trade which has been done during the 
md month, it is believed that they wiil show a considerable 

nution in makers’ stocks, Messrs. Connal and Co. are still 





receiving iron into their warrant sto’ and their stock now 
amounts to 85,000 tons. Their Middlesbrough f.o.b. warrants 
are quoted at 35s. 9d. net cash for No. 3. 

The Yorkshire Banking Company, which is the mo of 
the Clay-lane furnaces belonging to the trustee of Messrs. Thos. 
Vaughan and Co. in liquidation, intend shortly putting into blast 
three furnaces which have recently been re-lined. The plant 
consists of six furnaces, the whole of which have been out of 
blast for about three months. This has brought about the 
reopening of the South Skelton ironstone mines, which have been 
closed for several weeks. During the week Mr. Chas. Willman 
has been offering for sale under the liquidation proceedings 
the loose plant, loose tools, stock, &c., in connection with the 
Clay-lane furnaces and the South Bank furnaces. The plant, 
&c., at Clay-lane has been mainly bought in for the mortgagees, 
who will vores it when they commence blowing the furnaces. 
At the South Bank furnaces, which are under agreement to be 
sold to Messrs. Boleckow, Vaughan, and Co., a great portion of 
the plant was purchased by that company. The prices obtained 
were very fair. 

The quarterly return of Mr. Edwin Waterhouse, addressed to 
the Board of Arbitration for the manufactured iron trade of the 
North of England, was received last week. The following is a 
statement of the different classes of iron sold and the average 
net selling price of each :— 








| 

'Per cent. | Average net price 
Description. _ Weights invoiced. oF total, | "oer ~-gg 
“4 (Tons ‘ewt. qrs. Ibs. Pe an 4 
Balle ic. 2 2 eee 8 8 89 
Plates .. .. ..43,752 15 1 21 | 87°97 |5 18 618 
Bars .. .. ../13,9838 17 2 14 | 18°53 |5 14 0-14 
Angles .. .. ..16,054 14 8 6 | 21°27 |5 5 11°94 
Total... .. ..74,475 12 1 14 | 100° |5 14 7°88 


The average selling price is less by 4s. per ton than during the 
previous three months, and the weights invoiced have also con- 
siderably decreased. in the preceding quarter the total weight 
was 107,313 tons 11 ewt., so that there is a decrease of about 
32,000 tons. ‘T'wo-thirds of this decrease are in plates; that is 
attributable to the fact that the serious iron shipbuilders’ wages 
dispute which closed one large yard in the district for about a 
month, and rendered very uncertain the operations of other yards 
occurred during the quarter. Consequently, the specifications 
were not given out and the plate mills could not get on with the 
orders which were in hand. 

The Iron Manufacturers’ Association is demanding a reduction 
of J5percent. in the wages of rollers, heaters, and shearmen in plate 
and sheet mills, and of forge rollers and. shinglers working for 

late and sheet mills. Their reason for this demand is that trade 

as declined since the arbitration before Mr. Shaw Lefevre, M.P., 
a few months ago, and that when the question of the w: paid 
to the mee surah» tee of ironworkers was being di before 
him it was shown that the earnings of those now proposed to be 
affected were excessive and altogether heats 20 tar to the 
prices obtained for plates and sheets. The reduction is to come 
into effect after the 30th inst. 

"he Durham miners’ wages question is not likely to prove so 
serious as was feared. uctions have been accepted at many 
of the pits, and it is hoped that the present dull times will be 
tided over without any serious disturbance. 

Messrs. Stoker and Smith, of Stockton, intend shortly erecting 
a foundry for light and heavy castings. Messrs. Crossthwaite’s 
foundry for light casting is also to be enlarged. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue extra, foreign demand for pig iron continues a” good, 
although not quite so large as it was several weeks ago. For the 
three months of the present year now gone there is a total 
increase in the exports of 20,381 tons. Cleveland pigs, on the 
other hand, are much less wanted, and they exhibit a decrease on 
the past quarter of the year of 10,397 tons, last week’s 
imports consisting of only 660 tons, whereas those of 
the corresponding week of 1878 amounted to 6300 tons. The 
explanation of the decrease of North of England imports is that 
Scotch pigs are now so cheap, that there is little advantage to be 
had from going elsewhere for supplies. The manufacture of pigs 

‘oes on without abatement, increasing rather than diminishing. 

ince my last report one furnace hasbeen relit at Glen ock Iron- 
works, making the total number at present in blast ninety, as 
compared with eighty-seven at the same date last year. 
quantities of Ris iron are still being sent into store, and the stock 
with Messrs. Connal and Co. now exceeds 234,500 tons. 

During the week the warrant market has on the whole been 
dull, and prices are again somewhat lower. On Friday morning 
business was done at from 42s, 10d. to 42s. 4d. cash, and 43s. to 
42s, 1ld. one month ; while in the afternoon from 42s. 94d. to 
42s, 9d. cash was paid. The market was quiet on Monday, with 
a small business, the quotations in the morning ranging between 
42s, 9d. and 42s. 8d. cash, 42s, 84d. cash being the only quotation 
in the afternoon. The market was firmer on ‘Tuesday at 42s. 9d., 
and 42s. 10}d. cash, and 43s. one month. On Wednesday the 
market opened dull, but improved, and was steady in the atter- 
noon, the nominal = at the close being 42s. 7d. cash. To-day— 
nar gs tla a Church holiday, and the market is therefore 
closed. 

For makers’ iron the home demand is but moderate, and the 
production is more than equal to all necessities. Prices this 
week are again lower in a number of cases to the extent of 6d. to 
1s. per ton. 

The manufactured iron trade exhibits a little more activity in 
some of its branches, the result, it is believed, of the decided reduc- 
tion of prices that has now taken place. Last week’s shipments 
of iron manufactures from the Clyde embraced £2000 worth of 
machinery, £23,000 castings, of which £11,524 pipes went to Rio 
de Janeiro, £6280 railway sleepers and pipes to Bombay, and 
£1380 worth to Callao, £1065 to Valentia, and £810 to Boulogne ; 
£10,500 miscellaneous iron manufactures for Bombay, Singapore, 
and Boulogne; £1054 steel rails and tie bars for Callao, and 
£5286 sewing machines, of which £1625 worth went to Barcelona, 
£836 to Rouen, and £775 to Antwerp. 

At Falkirk Ironworks, the men employed by the day.have had 
their hours increased from fifty-four to fifty-seven per week, with 
no advance of pay, while piece-workers have received intimation 
of a reduction of 74 per cent. on their present wages. The opera- 
tive engineers of Greenock have now agreed to accept the fifty- 
four hours’ week. 

In the western districts of Scotland, the coal trade continues 
dull for home orders, but a substantial improvement is to be 
noted in the shipments. On the east coast there is likewise more 
activity in the Paw «ge trade, as a result, principally, of the 
— of the tic ports. Quotations for all kinds of coals 
are low. 

The colliers of Fife and Clackmannan are not prepared to 
oppose the reduction of 124 per cent. about to be made on their 
wages; but they will ask their employers to reduce their house 
rents, which stand at about 2s. per week, and have not been 
modified since 1874. 

There were seventeen vessels, with an aggregate tonnage of 
21,063, launched from Clyde shipbuilding yards during the month 
of March, as com with twenty-seven vessels, of 27,000 tons, 
in the corresponding month of last year. The work of the quarter 
was forty vessels, of 51,900 tons, against sixty-five vessels, of 
62,490 tons, in the first three months of 1878. 

On the 1st inst., the Caledonian Railway Company opened two 
new stations in the East-end of Glasgow, for passenger traffic. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE colliers are still undecided about the offer of the coal- 
owners, and so far shrink from accepting a reduction of 10 per 
cent. There was a — at Merthyr this week to settle the 
matter. It was fully attended, and as the opinions were about 
balanced, one-half content to take the reduction, and the other 
decided upon rejecting, an adjournment for a week war resolved 
upon, 

The first wee of coal from Pennhiwceiben was sent this week 
to Swansea. e wagon or truck was gaily decorated in honour 
of the event. 

A pulsometer is doing good service at the Hirwain pits. It is 
the first that has been used in the district. The collieries at 
Hirwain and thence down to Neath, do not _— be anything 
like so brisk as the Rhondda, Cyfartha, or. Plymouth collieries. 
The greater anthracite character of the steam coal series from 
Hirwain westward, prevents its attaining the trade dimensions of 
the coal lying more south-easterly. 

The Great Western Railway have two pits sinking at a place 
locally called the Cape, and a line of rail is now completed there. 
This comes up suspiciously near to the back of the Rhondda 
valley. Possibly a back let from the Rhondda vid the Ogmore 
district is only a question of time. I hear of one coalowner 
having thirteen hundred acres of virgin 4ft. in that quarter ! 

The sinking for the No. 3 by Mr. Williams near Pontypridd 
is again going to be prosecuted with vigour. The speculation is 
regarded by the colliery world with great interest, as it is the 
first effort on the south side of the river, and if this should suc- 
ceed the area of the 3ft. will be considerably increased. It must, 
however, be noted that this important seam, which for iron pur- 
poses and coking is first on the list, varies considerably in a very 
short distance. Bargoed, worked by a Brecon company, and 
Colly by Dowlais, are really Rhondda No.1. That which is 
equivalent to No. 3 Rhondda has been worked at Plymouth, and 
is simply a fair forge coal. At Ferndale No. 3 was tried by the 
Messrs. Davies, but it was so poor that the firm sunk down to 
the steam measures. I might increase the list, but this is 
sufficient to show how limited the area, and how eccentric, and 
the extreme ee also of this essay on the banks of the Taff. 

The coal trade continues active, and very large quantities are 
being cleared from Cardiff, Swansea, inl Werte The total 
coal from all ports last week was 119,209 tons, of which Cardiff 
sent 88,000 tons. France has fallen off a little in demand, only 
18,000 tons going off last week. Africa maintains its steady 
requirement of about 10,000 tons ——e The Mediterranean 
trade is fair, and so is that of the West Indies. Good rates are 
being offered for the Brazils and the River Plate. _ Over 100 
vessels were entered for Bute Docks last Saturday, causing a good 
deal of animation at the port. The demand for the Italian ports 
hasimproved. The Ebbw Vale Company has secured a contract 
for 40,000 tons with one of the Irish railway companies. I do 
not think the Ebbw Vale coal can be compared with the Cyfarthfa 
or Plymouth, but it is worked cheaper I hear, and as it contains 
the n amount of force for locomotives, the company can 
compete well with others. 

The Ebbw Vale Steelworks are again in full swing, the repairs 
to the machinery having at length been pete. I am glad 
to hear that the books are pretty well filled with railway iron for 
the Brazils, the Spanish Main figuring conspicuously. Mr. 
Scudamore was at Rhymney last week. Prospects there are 
good, books well filled. Shares still fluctuate between eleven and 
thirteen ; but free offers to buy any quantity at ten show that 
there is a prospect of a decided upward movement this year. 
Tredegar is tolerably busy with a few iron rails and a large 
quantity of. fencing. This is double headed and of excellent 
quality. Two consignments of railway iron were cléared last 
week, one for America, 605 tons, and the other for Rio de Janeiro 
for 800 tons. The total iron and steel clearances came up to 
3201 tons ; orders have been recently cleared for Valencia, Ham- 
melvigan, and Philadelphia. 

Dowlais is going on much as usual, large stocks of ore coming 
to hand. Notices to terminate contracts have been posted at 
nearly all of the collieries in the Rhymney Valley, and it is much 
to be feared that in minor cases small collieries, &c., will not he 
again restarted. Now that the deeper steam coal sinkings are 
beginning to find their way into the market, scientific appli- 
ances, ch r output, &c., tell, and the probability is that most, 
if not all, of the small coalowners will go to the wall. 

The strike at ———— continues. The tin-plate trade is 
moderately brisk. ers have decided upon restricting make 
rather than reducing price. Prices remain at last quotations. 

ade at Neath is slack. I saw no movement on foot this week 
with regard to docking the river. 








Sout Kxensmncton MusEvuM.—Visitors during the week ending 
March 29th, 1879:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8797; mercantile marine, building 
materials, an other collections, 1767. On Wednesday, Thurs- 
day, and Friday, admission 6d., from 10a.m. to 5 p.m., Museum, 
1654; mercantile marine, building materials, and other collec- 
tions, 43. Total, 12,261. Average of corresponding week in 
former years, 15,963. Total from the opening of the Museum, 
17,916,120. 

Tue Institution or Crivi ENnGINErRS.—At the meeting of 
this Society on Tuesday, the 1st inst., Mr. J. Fredc. Bateman, 
F.R.SS., L. and E., president, in the chair, it was announced 
that the Council, acting under the provisions of the bye-laws, 
had recently transfe Messrs. James Abernethy, jun., Joseph 
Kincaid, B.A., Thomas John Francis Nicolls, A.B., William 
Roberts, Wm. Rogers, Louis Trench, Edward Rush Turner, and 
George Wilson, from the class of Associates to that of Members ; 
and had admitted the following candidates as students of the Insti- 
tution, viz., Messrs. Samuel Edgar Blackburn, Howard Brunlees, 
David Francis Campbell, ‘Thomas Alfred Colfox, Edward Conder, 
jun, Hubert Congreve, Robert Cope Hardy Davidson, Herbert 

ginald Fea, Francis Haniel Harvey, Sydney Gawler Heynes 
Oliver Imray, Murray Latham, Fernando H: Whitehead 
Livesay, Frederick Mackinlay, Dudley Sinclair Majoribanks, 
Robert Sydney Milles, Kenneth Reid, and James Albert 
Samuel. The monthly ballot resulted in the election of 
ten Members, viz.: Messrs. James Henry Apjohn, M.A., Ex. 
Eng., P.W.D., India; Edwin Arthur Bernays, Superintending 
Civil Engineer of Chatham and Sheerness Dechyiets ; Enrique 
Budge, Valparaiso; Charles William Dymond, Weston-super- 
} ; Josiah regor, Chief Engineer of the Government 
Dockyard, Calcutta; Charles William Odling, Ex. Eng., P.W.D., 
India; Arthur Paget, Loughborough; Vans Righy, Ex. Eng., 
P.W.D., India; David Scott, Ex. Eng., P.W.D,, Bengal ; 
and John Pennefather Vansittart, Ex. Eng., P.W.D., 
India. Of sixteen Associate Members, viz.: Messrs. William 
Robert Barker, Assist. 6 P.W.D., India; John Frederick 
Birkinshaw, Ex. Eng., P. D.. India ; Edgar Stirling Cobbold, 
Oxford; James Hunter Goudie, Engineer to the Maryport 
Hematite Iron Company; Henry Green, Engineer to the Preston 
Gas Company; Arthur Grose, Northampton; Henry Thomas 
Hall, Beaufort West Extension Railway, U.G.H.; Edward 
Nathaniel Hume, Hounslow; William Taaaiey Jepson, Sur- 
veyor and Engineer to the Tipton Local Board of Health ; 
Samuel- Kenrick, Assist. Eng., P.W.D., Mysore; Thomas 
Ker, Assist. Eng., P.W.D., India; Lauchlan Alexander 
Entwistle Mackinnon, St. Kitts, W.I.; George Gray Rhodes, 
Dewsbury ; James Edwin Teasdel, Yarmouth; Hawthorn 
Robert Thornton, Loco. Supt., Midland and North-Eastern Rail- 
way, C.G.H.; and Barrow Turner, East-street, Manchester- 
square; and of four Associates, viz.: Messrs. John Cresswell, 
Town Hall, Manchester ; John William Millyard, Camborne’; 


Horatio Richard Snelgrove, Craven-street; and Sir Thomas 
Raikes Thompson, Bart., Stud. Inst. C.E., Bombay, 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 
ScoTLanp— 


parent 1.. 
me. 8... . 
Gartsherrie—No. 1 
No. 3 

Coltness—No. 1 
No.2 . 
Summerlee—No. 1 
No. 3 


Langloan—No. 
No. 

Carnbroe—No. 
No. 

Monkland—No. +" 


No. 8. 
Chapelhall—No. & 
No. 3.. 
Clyde—No. 1 .. .. 
No. 3 
The above at Glasgow, <page at works— 
deliverable alongside. No.1. on ‘ 9 
Govan—No.1.. .. .. . | No 2... oe oe oe 
No. a 6 | a & cs os oe oT - 
At Broomiclaw. >. | mage “< e0 
Calder—No.1.. ~ .. 2.8 0) ttled 2. 1 


oa? 


Glengarnock—No. ; 
No. os 

_—. a ee 
3 

Dalmellington—No. 1 1. 


pe 


RO BO BO ROP BO Hy 
toe mewn? 


ba Lon on 


$.. 
Do., specially selected | 
At Grangemouth. 
Shotts—No.1.. .. .. 


No. 3. 
At Leith. 





DOWOWMOWHEKOOCWUGUSCH @®S 
oacmoaccoaaamccoacooa™ 


SAHAAGDACSCS 


White... .. «. 

Thornaby, No. 3 

Monrmov neers >; No. 3 tin- pig iron, 60s. 0d. at works, 
less 2: S deen 


per cen‘ unt. 
-_ Tredegar No. 3 Game pig iron, 50s.0d. do. 


At Port Dundas. 


th 

D 

aa? 

alt 

ocouaso oo? 


Waxes—No. 2, f.o.b., Newport .. 
Forge, at works . 
40s. per “ton for rail quality. 
Common pig, at works. . 
DeERBYsEIRE—No. i, at Sheffield 
No. 


bobo 


LANCASHIRE, aitiaeed nm ‘Manshedtes Ue. ‘3 
N 


0. 4 
K. H. Messelmoun” /y 


Messrs. WHITWELL and Co.'s Stockton n net prices (on truc! 
£1 16s. 0d.; No. 4 forge, £1 15s. 0d.; 
“B Thornaby,” £2 13s. Od. net. 

Hematite, at works, 2} dis. for prompt cash. 

Millom “‘ "—No.1l .. ee - 


cooooo oot 
Gsessss se 
coomwnwo poh’ 


Orbs bo bobo bo 
Zococes oo 


H 


3. 
“Thornaby ” No. 4 forge, £2 0s. 0d.; 


White 
Maryport Hematite—No. 
No. 
No. 
¥ ~ 


Mottled and white 

“Bessemer”— No.1 .. 
No.2 . 
No.3 .. 


CO GO Go G2 We Co CO CO 00 te ow wt 
BO OF MT BS BD BO BS CR NTO © bt et 8 Or 
ADAAABARASCAROSCAAARARODM 


Puddled Bar— 


Wates—Rail quality, at works se -. £8 

CLEVELAND, delivered 

Fox, Heap, and Co., iéin., plate quality, 
perton .. 

Laxc. astine—Pearson and d Knowles Coal and 
Tron Co. .. o 4 


MANUFACTURED IRON. 


Ship Plates— 
Pearson & Know Les Co., oat, % dis. for —_ 
G.asoow, f.o. 
Wares—At works, ‘net - i ane an 7 
MIDDLESBRO’, delivered . 5 
Fox, Heap, & Co., at works, ‘cash less + 
Ship or bridge plates (A) 


teases oa 


Superior do. (5 <a) 


Boiler Plates— 
WELsH : 6 5 
PEARSON and Kxow LES, ‘to 5 5 ewt. each h plate = . 5 
Do. best best . ‘ 15 
Do. treble best oe 1115 
Sheffield £10 r 0 to 12 0 
2} per cent. discount for nh. ‘The Pearson and Knowles Co.’s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tens and upwards. 
SKERNE IRonNwoRKS Co., ——s vets ange th 
Ship —— ener plates, 


0 

0 

Boiler plates, Skerne 0 
Dit 


10 
Puddled io as 0 
Free on trucks at works. Cash less ye dis. Usual limits and extras. 
Bow ine and Low Moor, terms in each case 2} dis. for cash in 
sear of monthly accounts, or 14 per cent. dis. for cash in 
eu of three months’ bill. The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s.; ; Liverpool, 7s. 6d.; 
and Hull, 5s. per ton extra. 
Under 2} cwt. each 
24 cwt. and under 3 ewt. 
3 cwt. o 34 cwt. 
34 cwt. - 4 cwt. 
4 cwt. os 5 ewt. 
5 cwt. - 6 cwt. 
6 cwt. 7 cwt. 
7 ewt. and upwards ee 
Plates exceeding 6ft. wide, 2s. per owt. exten, an sistas encssiling 8ft. 
wide subject to special quotation. All plates differing from a square 
form or regular taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s. 
TayLor Bros.’ 
Low Moor. 
** Mormoor ” (E. T. Wricut and Sons). Best, to 5 ewt., i 
to 4ft. 6in. wide, and to 32 oper T et fect, 7 ton 
at works ie 4 
Best best ° _ se ob ee 10 0 
Best best best, todtewt. .. oe os ae -- me 
Special, to 3 ewt. 15 10 
Usual extras for ov verweizht, sketches, &e. 
Barkows and Sons— 
B.B.H. Bloomfield plates .. ee oo es os 10 
” Best plates .. oe ob we ae os 10 
‘ Best best plates 
Fox, Heap, and Co., at works, cash ‘leas 2j— 


Boiler shell plates (soinen) 


oo aSo 


Per ton— 


te 
Best best... 
Treble best 


SOWA 
Cael oo 


per cwt. 


Pt tt 


boiler plates 6d. per cwt. less; their terms as 


es me Ge) 


Do., ai = ,. 
GLascow , £0. 
Angie Iron— 
Bow inc and Low Moor, terms as above. per cwt. 
L and T iron, not exceeding ten united inches .. 
For each additional inch extra per cwt., 1s, 
Barrows and Sons — 
B.B.H. best angle iron, at works.. 


£6 10s. to 





and Know es—less 2} per cent. = = 
from 1 ty 3 by 3 to 84 by 88, per ton ° 
Best boiler do., per ton os 
Weeyes we Co., sa 23 discount, per ton do 
Best best boiler 
e — ” at pf works, up to eight united inches. 


Best best do. 
T-iron, as above, 10s. extra. ” 
Angle and T bars, Sin. to 9in., 10s. extra. 
9in. to l0in., 20s. extra. 


ecococoeoseo © 


” ” 
Skeane [RONWORKS— 
Terms as for plates. 
CLEV@LAND = os * ee o a = 
Weisu— Best best” angles from 1} x 1} x 5-16 to 3in.. 
germans f.o.b. be ee 
Grascow, f.o.b. 10s. 
ABERDARE... ee 


Bar Iron— 
Bow .tnc and Low Moor, terms as above— 


7 0 to 


~ 
ACereOoOUwreeo KH oonmoeo: 


Per cwt. 


i 


Flat, ee, be Seem, to ed cwt. 
Do., ” 3} to 
Do., 5 Lan hs ‘upwards ies 
Flats—1}in. by in. and upwards... 
oF under fin. thick to }in. 
- under jin. to fin. .. 


os 


an under jin. .. 

For each in. less than ljin. wide, extra, 10s. rpanetn ‘ton. 
Squi in. and upwards ° 

» -16in. 

a ~ and 5- iéin. 


Rounde—fin. and upwards — 
be 9-16in. an fi 


~ 


pe 4 -_ das 


iin 
Rivet, prices as above. Chain i iron, 28.5 and best bars 
and rods, extra 3s. per ewt. 
* MonMooR ——— ” (E. T. Wricut and Sons), at the 
works, per to: 
Bars, jin. to sin. ‘round and square, or to 6in. flat 
Best 


OMENS Me Om mot 
eocooocoooo coococe™ 


” ” ”» ” ” 
” ” ’ 


Best best 
Rivet iron, usual sizes . 
Best best so 
ee a and Sons, at ‘works, er t ton short— 


oooon 


Rounp Oak, DvpLey, per ton— 
Ordinary bars .. 
Single best .. 
wWouble best .. 


Treble best 
Best rivet 


~ 


“ 
cocow o 
ecoooa cS eoooo 


~ 


Glasgow bars, per ton, £5 15s. to £6 03. ~ 
Merchant Bars— 


Wuirwe tt and Co., f o.b. 2 (ha dis. for hoe re ton— 
— quality 


~ 


ship rivet iron 
Crown seal aa Thornaby * * 
Best 


Best best .. A Y Ae: as 
Detail cations from warehouse 10s. per ton extra. 
Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 
The Pearson and Know.es Co.— 
Flats, from lin. to 6in. wide by = ae and upwards 6 
Rounds and squares, from din. to 6 
Best, 10s.; best best, 30s.; treble bent, "60s. per ton extra. 
Sheet— 2a. 4. 


“ Mormoor” (E. T. Wricut and —- to 8ft. by 3ft. 
ae Te . 


Best best " 
Barrows and Sons— 


CONGAn 
cooovceo 
eocooco 


00 
00 


E. P. and W. BaLpwiy, per ton, at aaetogs 
Brand “ Severn,” singles to 20 w. g., usual sizes 
»  “ Baldwin-Wilden” B 
” ” ” BB 
” ” ” BBB . 
od ” * Beharcoal .. 
eo E B charcoal 
Doubles 21 to Dye w.g., 30s.; and trebles 25 ‘to 27 w. rg. é 
60s. per ton extra. Terms as usual. 


“EP and ¥ a: best charcoal I C per box 
“ Wilden” * an « 
*haeoal Ic 


ecoososco 
ecoooco 


* Unicorn” 
“ Arley” 
“Stour” Sea tin 
JoserH Tixy, C.E., Ashton feo Rolling Mills, Bristol 
Export quality, singles, London . ° ° 
Galvanising and corrugating sheets, do. ap ee 
Working up sheets for kegs and drums 
Mild quality steel sheets .. os ee 


Special ae é 
oubles and lattens usual extras. 
Wates—Treforest Tin-plate Works— 
Coked tin, at Cardiff, 15s. 3d. to 16s. 6d. ; 
Lydney—Charcoal tin, Bw, a 
Terne.. 
Coke tin 
Swansea . 
Gadly’s Aberdare coke | 
Best charcoal , 
Morriston at works 
The Pearson and Know.es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 
Best and best for galvanising, 10s. per ton extra ; best 
CrowTHER Bros. and Morcan— 
Tin Sheets—“ Lion & Crown,” Lamy = 
Coke, annealed. . - nm, per cwt. 
Charcoal do... ” 
Best charcoal do. 
Doubles to 24 w.g., 2s., and lattens to 26 w.g., 
4s. per cwt. extra. 


Patent Coated Sheets— 
Singles and doubles, per cwt. 


” ” 


Lattens to 26 w. g., 28. per ewt. extra at works, 
less 24 per cent. discount. 
Wire—RsLanps Broruers, Limited, Warrington— 


Best @ Annealed drawn fencing wire, per ton— 
£10 5s. £10 lis. £11 5s. £11 15s. £12 lis. 
6 


Nos. 7 8 9 10 
Delivered free alongside ship Liverpool, 2} per cent. 


Nail Rods—G.ascow, f.o.b. 6 5to0 0 
CLEVELAND .. 5 5to5 10 
Hoops and Strips—Prarsox a Sevesse« 
Ordinary sizes and gauges, up to Sin. wide. os 
Best, 10s.; best best, 30s. per ton extra. 
Rails—Gtascow, f.o.b. .. = in eee 
CLEVELAND—Heavy rails ap « & 
Light do. .. o 42 
Waes—Tredegar Iron Company 5 
f.0.b. Newport. 
Ordinary — of iron rails above 50 Ib. per yard in 250 ton 
£4 12s. 6d. per ton f.o.b. Newport, net png 
For colliery sidings, works, £3 15s. to £4 7s. 6d, per ton. 
Colliery bridge rails, in 10-ton lots, net cash £5 0 0 
hplates, at works, any section 
Old and D H flange rails, at works . 
Railway Chairs—Gtascow, f.o.b. 


Pipes—G ascow, f.0.b, 
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715 0 
best, 30s. 


615 0 





STEEL. 


SHerrieLp—At — 


Sheets, Bessemer id 
Second-class tool. . es 
Best special steels 

R. Mushet’s special tool steel. 


Fine rolled, for clock springs, &e. os 


iemens, at works 
mer, ordinary" .. 
Do. superior 


WaLes— 
Rails, f.o.b, Cardiff or Newport 
Rails, at works, Bessemer .. 


pa ‘ 
Slightly defective, Cardiff or Newport .. 
Steel colliery bridge rail, works .. 


MIDDLESBROUGH— 


rails . 
Spiegeleisen, at works .. 


* £4 9s. 6d. included delivery a Semen mten (about 
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aot 


ccococecoc]o” 
h 
oa 


wmooccecocooco’ 
=~ 


Sssssses 
Eco acces cacosescec]|co! 


WTS tm eo oto 
ee 


— 


sss ssse 
wonco a 


~~ ae 
anova wo 


ao oom > oncod 
a 
caccoo aaccecceoce|co oF 
co 
oso 
_~ 
on 


—e 
to bo 
5 cr GoUoan Sac 


goo 
+se 
a 
FA 


Ap ice. 


MISCELLANEOUS METALS. 


Copper—Chili bars 
British cake and ingots 

Best selec 

British we strong . 
Tin—Straits sin 

British ingots 
Lead—English pig 

Foreign do. 

Sheet 
Speltersilestan 
Quicksilver... os ee 
Phosphor Bronze—per ton— 


Bearing metal XI, £105 ; her alloys 


Best refined grain nickel, per Ib., less 2} monthly account, 3s:; 
2s. 10d.; inferior qualities, per Ib., 2s. éd. m 


nickel, per Ib., 


So ton Fe i0 

60 10 
él ot 
66 0 
68 5 
69 10 
15 0 
415 
16 0 
15 10 
1515 


eoccceceoccceosceo: 


per bottle 
- 110 0 0to12%5 0 0 
Segue 


COAL, COKE, OIL, &e. 


Coke— s.d. £8. d. 
Cleveland,atovens 0 9 0—0 10 0 
Derby: shire . 010 40 
Sheffield 0O—-0 16 0 

0 
Coals, best, per ton— 
South Durham... 0 
Derbyshire— 
Best, at pits .. 0 
Fa “gai ee 4 


South y orkshire— 
At the pits— 
Branch .. 
Silkstone, house 0 
Converting 
Slack 


Wales, through .. 
Steam, less 2}. . 
House, at port 

mall steam .. 


Qe stenesee® 


Glasgow—At pits— 
Ell coal, per ton 
Main.. .. . 
Splint 
Smithy .. 

Lancashir e— Wigan 
Arley 
Pemberton 4ft. 
Forge coal .. 
Burgy 


° 
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Fens 
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Palm nut . 
Rangoon engn. gal. 0 
Rapeseed, brown 29 10 0—0 
» Engl. pale 31 10 0—0 
Petroleum,refin'a 


[it 
See 


(per gal.) . 0 00-0 
| Tallow, did, P.Y.C. 34 100—0 
» new , $5100—86 
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PRICES CURRENT OF TIMBER. 


£ 8. 
10 
10 
15 
10 
10 
10 


Teak, load . 
Quebec pine, Ted 


a 


Ash 
Dantsic & Mem. oak 
Fir é 


undersized. 
Riga .. 

- ” Swedish ca 
Wainscot, Riga, log... 
Masts, Quebecred pine 

Kowrie, load. . 

Oregon .. 
Lath, Dantsic, fathom 
St. Petersburg. 
DEALS, per C, 12ft. by 
83 by 9in. 

Quebec, pine | Ist .. 15 
» 2nd.. 10 
Srd.. 7 
Canada, spruce Ist. 10 
Srdand 2nd 6 

New Brunswick oo 6 

Archangel .. .. 10 

St. Petersburg -. 12 

Finland .. .. .. 7 

Wyburg .. .. «. 8 

Christiania .. .. 12 

Other Norway .. 7 
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| Battens, allsorts .. 5 
FLooRtNG pps. sq. of lin. 8: 
First yellow .. 12 
oo Wile «a. .s 8 
Second quality .. 8 
Sraves, p. standard M. £ 
Quebee, pipe .. .. 72 
Puncheon. 17 
Baltic, crown pipe. .170 
rack... ..120 
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Box, Turkey... .. 6 
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Ebony, Ceylon, ton 6 
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Lignum Vitw.. .. 4 
Mahogany, Cuba, s. 
superficial foot. 0 
St. Domingo, car. 
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Mexican, do. 
Tobasco, do. 
Honduras, do. .. 
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WOOD-WORKING MACHINERY AT THE PARIS 
EXHIBITION, 
No. VI. 

Ina straight cutter, planing, and moulding machine the 
combination of wood and india-rubber for pressure 
slates and roller is an innovation whose results can 
hardly be taken as satisfactory. The frame is light and 
too narrow for steadiness at a great speed. The cutter 
block can be raised by means of a screw below the table 
acting on the truss plate of the frame ; the feed is by 
chain gear, the feed roller cogged, with a smooth roller 
underneath ; between the cutter block and the feed is an 
oblique pressure plate of hard wood, worked by a lever 
handle, and in front of the cutter is an india-rubber 
pressure roller and a side spring guide, with adjustable 
screw for different widths of stuff. The india-rubber 
roller is attached to the end of a lever, and is set bya 
long screw spindle with a butterfly nut. We noticed, 
however, that the edges of the roller, although sufficiently 
soft to take an impression from the nail, were still so hard 
as to leave a decided indentation on the timber. The 
latter was no doubt of an inferior quality, but not worse 
than the generality of deals in France. the fault lies in 
the use of an india-rubber, which may be kept soft b 
constant use, but is apt to harden when not pa. pl 
more especially when the temperature is inconstant. We 
do not give an illustration of the machine, as there is no 
striking feature about it beyond its peculiarity of con- 
struction, which is neither worthy of recommendation 
nor of aduption. 





We come next to a reciprocating, or more correctly 


8 ing, a horizontal vertical planing machine, and if 
the term sounds anomalous, it is the only one by which 
we can designate accurately the construction. It consists 
of a horizontal planed table, with brackets on one side 
attached to the surface which limit the length of stuff to 
about 3ft. The brackets act as guides for the plane itself, 
which is merely a vertical iron planed surface with an 
ordinary 7in. cutter blade, as in a hand plane, working at 
right angles to the bed-plate, backwards and forwards by 
means of a timber connecting rod attached to an inde- 
pendent crank shaft and pulley. The stuff is held in 
position by hand, and taking everything into considera- 
tion, it is about as primitive and unpractical a machine 
as we have seen in the building. The evident  eeinen od 
for spiral cutters is further exhibited in a small planin 

and rebating machine, with a similar arrangement o 

emery wheel grinder as in the largeone. The feed rollers 
are grooved, and the stuff held down between the feed 
and cutter block by six flat hard wood pressure plates, 
14 in width, and between the vertical revolving cutters 
by an awkward oblique steel spring — on a hard 
wood pressure plate. The toothed gear in this machine 
is all protected by bonnets. ‘The spiral cutters are 
adjustable on an eblique face by means of screws. One 
of the best machines in the stand is for slot boring and 
cutting long single tenons with circular saws. The frame 
is very substantial, and the arrangements for adjustment 
of all parts simple and complete. The manipulation 
after the stuff has been clamped down is confined to two 
hand levers. There are only three belts, but, as in most 








other French machines, there is not that solidity of bear- 
ing to be found in English and American tools of the 
same class. The top circular saw can be replaced by a 
borer. The general construction will be seen by refer- 
ence to Fig. 2, page 262. With regard to vertical moulding 
machines, the one exhibited by this firm differs but little 
from the ordinary type, excepting that instead of being 
combined with other tools, it forms an independent 
machine. It is compact and devoid of unnecessary com- 
lications, but the class of work is somewhat inferior, 
ittle attention having been paid to keeping the cutters in 
working order. 

The arrangement of a vertical moulding machine, with 
large table and fence for straight work, and cast 
iron frame, is an exact copy of English machines 
of this description, with the single cutter driven 
direct from the transmission. By far the most 
interesting tools in this exhibit are those intended 
for special work, the first of which, as shown in Fig. 3, is 
for cutting straight or twisted flutings, beads and orna- 
mentation for table legs, columns, Sclecani &c., on the 
principle of a copying lathe, with greater complication 
necessarily required by the elaborate form of the pattern. 
The general arrangement of the machine will be easily 
understood from the engraving, page 262. It differs 
considerably from any others in the provision 
made for applying an accelerated speed to the cutters, 
independently of their lateral motion, whereby any 
desired alteration of design can be copied without any 
further change of parts than the insertion of a different 
pattern. The machine is, however, confined to one 





special form, more or less absolute, and cannot be looked | 


on as an adjunct toa general workshop. Another copying 
lathe, constructed on a modified, or, perhaps, more cor- | 
rectly speaking, on a complicated form of the general type | 
of spoke lathes, can be employed for a variety of purposes, | 
such as for turning gun-stocks, pistol handles, wheel | 
spokes, wooden shoes, and lasts. The one exhibited is | 
constructed to turn six of any form at the same time with | 
two models inserted in the row. Cutters, all one shape, 
run on centre spindle, and cut with the _ The frame 
is heavy and solid, and the belts few. he general dis- 
—- of the machine will be seen from Fig. 4. a and 
are the iron models. The rest c can be moved and 
adjusted for any desired length by the handle d, and the 
cutters can be raised by the lever 7. The inventor lays 
great stress on the advantages derived from using cutters 
in the direction of the grain. This, we believe, is con- 
trary to the experiences of modern practice, but illustra- 
tive of the conservative principles maintained by French 
manufacturers. In the manufacture of wooden shoes two 
other special machines are employed, the one shown in 
Fig. 5 for hollowing out the heel and waist, and the other 
shown in Fig. 6 for hollowing out the toe part. In the 
first machine the tool is kept to its work by a lever and 
balance weight, and the longitudinal and lateral positions 
are determined respectively by the lever handles a and 6. 
The chips are got rid of by the blast pipe c and the fan d. 
In the second machine manual attention is also necessary, 
and one pair of toes can be cut at once. The two lever 
handles a and 6 are brought together to bring the model 








and shoes over the cutter and depress them to the 


requireddepth. Withoutcallingin question the ingenuity of 
the mechanical construction, we must say that the general 
appearance during operation is clumsy, and that the effect 
depends more on skilled labour than on scientific prin- 
ciples of arrangement. The work is, however, good, and 
both machines are evidently suited for their especial class 
of work. The time required to finish three pairs of 
shoes cannot be more than thirty minutes, after the blocks 
have been previously cut into an approximate shape to 
template by a band saw, so that as many as sixty pai 

can be made ina day. The price of the three machines 
is, however, £352, and the labour of four attendants at 
least is required. We were not able to ascertain the 
horse-power employed, but think that the labour, amor- 
tisation and interest of capital, including steam power, 
must be about 6d. or 7d. per pair, and that the difference 
in cost between machine and hand made Sabots 
would not be sufficiently in favour of the former, unless 
the demand were very great. The last machine of which 
we shall treat on this stand is a barrel stave bender and 
shaper, as shown in Fig. 7. The stave is clamped 
down between two springs by the screw a, and the bevel 
is adjusted by the handle 6. The cutter is a circular saw 
driven at the end of a radiating‘articulated lever working 
on a fulcrum at the base, and is pushed over by hand. 
The general arrangement is neat, but the framework is 
light and poorly stayed. There was a large variety of 
miscellaneous articles scattered about the stand of little 
or no importance, either for originality of design or 
excellence of workmanship, and having devoted so much 
space to a typical exhibit, we will proceed to notice the 
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STAVE SHAPER AND BENDER. 


machines of one or two other exhibitors in the same 
department by makers whose renown in their own 
country will afford an opportunity of making a further 
comparison between home and foreign manufacture. 








Private Britis tn PARtiAMENT.—In the House of Commons, on 
Friday last, on the motion of Sir C. Forster, the Manchester 
Corporation Water Bill was read a third time and passed. The 
Pemberton Local Board Bill, as amended, was considered and 
ordered to be read a third time. 


AUSTRALIAN CoAL-—The public generally is unaware of the 
enormous wealth of New South Wales in the matter of coal. In 
the month of ~~ year as much as 96,592 tons were exported 
from the port of Newcastle alone ; whilst in the first five months 
of 1878, 363,772 tons were shipped. Wollongong, Bulli, and 
other towns have also a large output ; and much of the coal pro- 
duced is, says India and the Colonies, but little inferior to the 
best Welsh steam coal. For years past it has been the rule for 
one rg ships, after discharging at Sydney or Brisbane, to pro- 
ceed to Newcastle and fill up with coal for Hong Kong or 
Shanghai, whence they return with a cargo of tea; or for San 
Francisco, where they — in for the long voyage home round 
the Horn. New South Wales, in case of war, could keep Cape 
Town, the Mauritius, Aden, Bombay, Galle, Singapore, Hong 
Kong, Fiji, New Zealand, Vancouver’s Island, and the Falkland 
Islands fully supplied with coal; leaving Ascension, Gibraltar, 
and the Mediterranean stations, Bermuda, the West Indies and 
British Guiana, the Canadian ports, and Heligoland to receive 
their stores from the mother country. Roughly speaking, the 
collieries of New South Wales could easily keep our possessions 
in one half of the world supplied with fuel, and England the 
other half. The material is always ready at hand, and there 
would be no difficulty in chartering a fleet of ocean-going 
steamers in Australia to act as colliers. 
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ENGINEERING GEOLOGY. 


By W. H. Pennine, F.G.S. 
No. V. 

A SOMEWHAT more complicated example of geological 
surveying ef now be given, involving the application 
of the methods of determination of se. Be of observation 
for dips, and of tracing irregular boundaries, faults, and 
unconformities. In the manner previously described the 
surveyor obtains his evidence for the lines and draws 
them at the same time ; in addition to this, he also, in 
the same traverse, notes all exposed sections of the rocks, 
measures all dips, determines the nature of the various 
beds, and collects all the geological information. The 
area to be surveyed is a mile wide from west to east, and 
a mile and a-half in le from south to north ; its main 
physical features are a ridge of high ground on the south, 
sloping down towards the north, with a stream running 
in an easterly direction across a depression in the centre. 
It is shown as a completed geological map in Fig. 3, from 
which, however, the roads and other topographical details 
have been omitted, in order that the geological lines may 


be more easily followed in the descriptiou of the surveying 


operations. 
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_ Commencing near the north-east corner and walking 
in a westerly direction, it soon becomes plain to the 
surveyor, from the nature of the soil, that a sand 
or sandstone forms the stratum benea There are 
no ditches, a fact which also indicates subsoil of a light 
description, and one that requires no draining; the 
absence of these, however, prevents, for a time, any other 
than surface indications being obtained. But a quarry, 
No. 1, is presently met with, and its exact position on the 
map is ascertained by compass-bearing. One observation 
is taken upon some distant object, as a church ; another 
upon a second object, and crossing the first at an angle, 
as nearly as may be, of 90 deg. 

The face of the quarry No. 1 shows, let us su 
following beds in descending order :—Brown an 
coloured freestones in beds 1 ft. to 2ft. thick, with partin 
of sandy clay, 10ft.; red and variegated marl, with lumpsofa 
white and pink crystalline substance, 2ft.; red freestone, 
as above, 4ft.; red marl, not bottomed, 3ft. The appa- 
rent dip is te N.W. 3deg. 20min., and N.N.E. 4 deg. 
20min. The dip, worked out from the two apparent 
dips observed along two sides of the quarry, proves to be 
due north 5 deg.; this is entered on the map in the right 
position, the amount in figures, with an arrow pointing 
in the dip’s direction. This direction follows that of 
the general slope of the ground, consequently the feature, 
or contour—modified as explained—will be found to 
a with the lines of outcrop of the beds, or 
possibly with the boundary of the formation to which 
“2 belong. 

he freestones are easily scratched by a knife, and do 
not effervesce upon application of the dilute acid ; they 
are of close, almost compact texture, with glistening 
particles in rather indistinct lines of lamination. From 
these characters the beds are concluded to be micaceous 
sandstone, with partings of calcareous shale, the latter 
beingslightly effervescent. The pinkish substance included 
in the red marl is equally soft, and does not effervesce, it 
is minutely crystalline, as seen under the lens, and proves 
to be gypsum; these are almost beyond doubt the 
gypseous marls and red sandstone of the New Red Sand- 
stone formation. Continuing to advance in a westerly 
direction from the quarry, we find that near the edge of 
the map the sandy soil disappears, and is replaced by one 
which is darker in colour and more clay-like in character. 
A little to the south many lumps of coal are lying about, 
and in a ditch the actual seam of coal, whence they were 
derived, is seen in place, with shale above and below. 
The outcrop of this seam and the boundary of the sand 
are drawn, in traversing the ground, by crossing and re- 


pose, the 
reddis 





crossing the lines. These gradually approach each other, 
and it is found that the coal seam—or rather its outcrop— 
dies away at the boundary of the sand, the coal, with its 
associated shales, passing beneath the New Red Sandstone. 
A little further east the edge of the sand suddenly trends 
nearly southward, almost at right angles to its direction 
as far as this point. The exact position of the line is not 
very distinct, so it is drawn somewhat doubtfully, and at 
about five chains to the southward it is found to resume 
its original direction. Thence it nearly follows the contour, 
almost to the edge of the map, where another coal seam 
abuts against and passes beneath it. These lines of out- 
crop of the cval seams, abutting as they do against the 
winding boundary of the sandstone, testify to a difference 
in the line of strike, consequently in the direction of dip 
of the two formations. It will be at once apparent that, 
without an actual section of the beds showing them in 
their relative position having been met with, the fact 
observed is a positive proof of the existence of an uncon- 
formity. The second coal seam is my in another 
walk to the westward, and is found to broken in a 
similar manner to the sandstone boundary. Another 
breakage occurs in it further on; however, the outcrop 
is mapped as nearly as may be from the evidence obtain- 
able, and we proceed to the other side of the stream, 
having first drawn a line corresponding to the northern 


|: _| margin of the alluvium. 


In following the alluvium line on its south side 
we meet with a wall-like mass of rock standing 


-|.| well up above the surface of the shales, and cutting 
:||"| across their strike in a south-east direction. 
“|| tached specimen of this rock can be scratched only 


de- 


with difficulty, and does not effervesce with acid, there- 
fore it is a silicate; being grey in colour, weathered white 
on its outer surface, and compact in texture, it is almost 
certainly felsite, the mass being either eruptive or 
intrusive. It proves, when mapped, to be not inter- 
bedded with the coal and shales, but an eruptive dyke 
breaking through the strata without the slightest con- 
formity to their planes of stratification. 

The next easterly traverse—after the completion of the 
southern edge of the alluvium—crosses another coal 
seam, and the edge of some red sands and marls similar 
to those on the north side of the stream. A small 
section in the shales associated with the former showed 
the dip to be 8. 8deg.; the latter are seen to be dipping 
where exposed in a deep ditch at an angle of 6 deg., also 
in a southerly direction—an additional proof of the 
unconformity between them. In a small pit further 
east this dip has increased to 8 deg. 30 min.; it must be 
observed that this is in an exactly opposite direction to 


‘| E | the rs obtained in quarry No. 1, and shows that the 
0 


beds form an anticlinal arch, its axis coinciding with 
that of the little valley. But in the neighbourhood of 
these sections a break occurs in both the coal seam and 
the sandstone boundary, similar to the breaks further 
north ; and it is seen, when the lines are laid down, that 
another line nearly straight would pass, with one excep- 
tion, through all the points where the boundaries and 
outcrops are broken. This fact testifies to the existence 
of a “ fault” in the strata, of which the sudden change 
in dip just quoted may also be considered an indication. 
A line drawn through all these fractured ends of the 
beds represents the line of the fault ; on its western side 
the beds have been thrown down to an extent that will 


afterwards be ascertained. There is a second fault nearly | grea 


at right angles to the first ; it accounts for the break in 
one of the coal seams somewhat to the westward of the 
other fractured portions. The boundary of the sand- 
stone is laid down in this traverse with two outcrops of 
coal seams and one of a thin band of limestone, all 
following the feature or shape of the ground. The lime- 
stone is found to be cut across by the felsite dyke 
already referred to, and of which the mapping has to be 
completed by carefully following its edge, the line being 
drawn as found, for it has no relation whatever to the 
contour. 

In the next walk to the westward, another set of beds 
comes on above the red sands and marls, traceable at 
first by the great change in the colour of the soil, and b 
lumps of limestone scattered over the higher portion. 
section will probably be found in these new beds ; in the 
meantime the boundary can be readily traced by colour, 
by ditches, and by similar surface indications. About 
half-way across the map another quarry in the sandstone 
No. 2, is met with, and the exposed section noted 
as follows:—Quarry No. 2.—Alternating and vary- 
ing beds of micaceous sandstone and sand, indistinctly 
bedded, of reddish colour, with shaly divisions and 
patches of gypsum, 30ft. The uppermost part of this 
section is in a calcareous shale, with detached and wea- 
thered pieces of limestone. The face of the quarry on 
the south shows the beds horizontal ; the dip observed 
on one side is therefore correct and in the nght direc- 
tion, 8. 10 deg. 

In returning eastward, and not far from the corner of 
the map, a large quarry is supposed to be met with in 
the beds mentioned as coming on above the red sand- 
stones and marls. It is worked for building 
the material being of excellent quality, not very hard but 
durable ; the stone can be easily scratched by a knife, 
it effervesces slowly with acid, is —— and of grey 
colour, and proves to be Magnesian Limestone. he 
face of the quarry is very irregular, but a projecting 
angle at one part gives an opportunity of taking two 
apparent dips with their direction. These and their result, 
with the notes on the beds, are taken in accordance with 
their characteristics of composition and position, in the 
manner indicated with reference to quarries Nos. 1 and 2. 
The quarry shows, say, magnesian limestones which are 
found to be covered, at the south-east corner of the map, 
by a brownish sandy clay, full of fragments of rock o 
various kinds, and—like the felsite dyke—having no 
regard to the shape of the ground. From the hill this 
a 3 oer 3 deposit falls rapid —- to the north, and 
evidently will soon mask the boundary of the limestone 
perhaps of the sandstone also, even if it does not descen 


hhard but | % 





quite into the valley. The clay is known as “Boulder 
lay,” and is one of the members of the “ Drift” all the 
boundaries of which—whether 
they be clays, sands, or gravels 
—must be closely followed 
if they are to be accurately 
mapped, or if any conclusions 
are to be drawn from their ex- 
tent and mode of occurrence, 
In walking over this clay in 
search of sections, and to com- 
plete his traverse of the area, the 
surveyor comes to the pit-mouth 
of a colliery. The coal seams 
down to and through which the 
shaft has been sunk, are no 
doubt those which come to the 
surface in the lower ground to 
the north, and are known to be 
dipping in a southerly direction. 
The following is, suppose, a copy 
of a section, kept at the mana- 
ger’s office, of the strata passed 
through in sinking the shaft. 
Fig. 4 may be taken as repre- 
senting the ups of strata 
passed through, and the strata 
themselves are, say, as follows:— 
Colliery, Upeast Shaft. 
—100ft. Brown stony clay ; 360ft. 
hard limestone rock, rising N.; 
280ft. red sandstones and marls, 
with gypsum, much water ; 60ft. 
shales; 3ft. the “ three-foot” 
car coal, rising N.; 113ft. shales, 
watt le with ironstone layer in the 
EN middle; 8ft. hard blue lime- 
a stone rock ; 156ft. shales ; 14ft. 
Fig. 4. the “thin coal,” rising N.; 317ft. 
shales; 3ft. “lower three-foot” coal, rising N.; 76$ft. 
shales ; 4ft. fireclay ; 78ft. shales; 1ft. “bottom coal,” 
rising N.; 80ft. shales ; gritstone, (Millstone Grit); the 
coal-measures having here a total thickness of 900ft. 
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Coat my RvusstA-—It is stated that the Minister of Railways 
has resolved to institute an exhibition of coal at Moscow. The 
measure has been suggested to him by a report recently furnished 
him by the mining engineers, Avdakoff and Gorloff, disclosi: 
the wealth of the carboniferous deposits in the Government o' 
Kharkoff, and urging him to develope them, on the grounds that 
the native coal is superfor to that brought from abroad. The 
arrangement for the exhibition will be placed in the hands of a 
commission, consisting of technical mining engineers, coal mine 

roprietors, directors of railroad, officials of the Ministry of 

arine, ‘of Ways of Communication, and of other public 
departments. 

Drarnace or Lake Fucino.—If our great English landowners 
had increased their estates by means similar to those by which 
Prince Torlonia has added 35,000 acres to his rent-roll, no one 
could object to their enjoyment of them. Lake Fucino is—or 
rather was—situated in the centre of the Apennines, about fift; 
miles south-east of Rome, and some t. above the sea, It 
received the rainfall of a large district, and was — yr ! ar 
ing in extent, frequently destroying the labours of the humble 
tillers of the soil, while at the same time it was a source of 
disease and death. In the time of Julius Cesar the lake was a 
source of annoyance to the imperial rulers of Rome, and that 
t master of early engineering determined to cut a road 
through the mountains and drain the lake by a subterranean 
channel into the river Liri, which runs through an big roe valley 
at a much lower level. Julius Cesar was, however, killed before 
the undertaking could be completed, and although several specu- 
lators have offered to finish the work in the intervening centuries 
it was left to Prince Torlonia to obtain the required security, an 
to bring the project to a successful issue. An expenditure of 
£2,000,000 sterling, and a labour which has extended over twenty- 
four years have, however, sufficed for the making of a tunnel and 
the erection of other works, and the lake is now only a small 
catchment basin, which effectually drains the surrounding dis- 
trict, leaving about 35,000 acres of the finest arable land, on 
which the husbandman can exercise his skill without fear of an 
inundation sweeping his homestead and his farm into irretrievable 
ruin. The draii of Lake Fucino will take its place as one of 
the most remarkable of engineering works. 


MANCHESTER ScrenTiFIC AND MEcHANICAL Socrety.—At the 
meeting of the above society on the 3rd instant, Mr. C. G. B. 
Corbett in the chair, a paper on ‘‘The Government ay of 
Telegraphs and its Influence on Private Enterprise” was read b: 
Mr. W. H. Bailey. In the course of his ee Mr. Bailey said 
he did not wish to advocate the sending of telegrams for the 
public by private companies, but he did object to the Govern- 
ment fixing wires and bells and instruments in private establish- 
ments and selling instruments and batteries in competition with 
private tradesmen. It seemed to him to be a very improper use 
of public money, the taxes of the people, when it was devoted to 
the disadvantage of private tradesmen, as was now being done 
by the Government. The Government monopoly must 
looked at, as regarded the effect it would have upon inventive 
progress in telegraphy. They had been told in the and it 
seemed to be reiterated until people were beginning to believe it, 
“that the great future source of power was to be electricity.” 
They were also told that it would rival gas; but be that as it 
might, our inventors were bein annihilated by the finality of 
Government control, and as Mr. Munro, C.E., in a recent paper 
had observed, while telegraph invention at present languished in 
England, An with her competing companies, was astound- 
ing the world by her electric novelties. They had always seen 
at at any rate in the mechanical and scientific world, so far as 
history gave evidence, that great inventions were often the work 
of numbers of men thinking in the same direction, the great 
moving power being the hope of reward; but we had by this 
Government monopoly extinguished mental activity in telegraphy 
to a very great extent. They might be told that Government 
instrument makers in London were clever, and he admitted that 
some of the finest electricians were there at work under Govern- 
ment control, but they must all be aware that mental activity in 
an official often led to dismissal, and that the nearer he 
approached slavish stereotype the higher he was esteemed. 

ence this finality of invention was the one great objection to 
Government control; and, in the second place, it was a scandal 
that private tradesmen should be sent to the wall by Government 
competition of the sort that was now being carried on. A dis- 
cussion followed the paper, in which general concurrence was 
ex in the statements made by Mr. Bailey, and it was 
resolved, in order that some definite action might be taken by 
the society towards fare yw the evils complained of, that the 
matter should be brought forward — at a subsequent meeting, 
=p that gentlemen interested in telegraphy should be invited to 

present, 
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RAILWAY MATTERS. 


ComMENDATORE Giacomo DE Martino, Director-General of 
the Roman railways, died at his villa near Montelupo, on the 
night of the 6th inst. 


Ir is expected that the Swinton and Knottingley Railway will 
be opened on the Ist May next for goods traffic, and on 1st June 
for direct through passenger communication, north and south. 


A BILL has been voted by the Roumanian Chambers authoris- 
ing the construction of a railway between Buzen and Marasesti, 
which will shorten the journey between Bucharest and Vienna by 
130 kilometres. 


In a recent number of La Nature, M. C. M. Gariel described 
the successful working of Baillehache’s invention for signalling 
to and from trains in motion, on a part of the line which connects 
the Champs de Mars with the station at Grenelle. The experi- 
ments were so successful that they are likely soon to be repeated 
on a much larger scale. 

Tne erection of one of the great towers of the Forth Bridge 
on the Island of cage - hk was commenced on the 4th inst., by 
the contractor, Mr. Wardell. The towers, of which those on 
Inchgarvie are to form the centre support of the bridge, will, 
when the ironwork is completed, be upwards of 500ft. in height, 
sic in Leeds Mercury. It is intended that the construction of the 
heavy engineering work shall be carried on with immediate 
expedition. The bridge will be one of the greatest engineering 
works of modern times. 

Tur Railway Commission may have done a good deal of good 
work, but it did not do it very cheaply. A return moved for by 
Mr. Hermon shows that the total cost of the Commission during 
the five complete years it has been in existence, including salaries 
of Commissioners and clerks, offices, stationery, and all other 
expenses, and deducting receipts from fee stamps, amounts to 
£46,866. The number of cases submitted for decision =". the 
same period was 152. The decision of each case by the Com- 
missioners has thus cost the country about £308. 


On Friday morning last at about two o'clock an accident 
occurred on the Highland Railway, a little to the north of 
Dalwhinnie Station. ‘Ten of the wagons of a goods train left 
the rails, tearing up the agp ye so way for a considerable 
distance. During the whole of Saturday the traffic was com- 
pletely blocked, no mails or passengers having arrived from the 
north. No one was injured, Derailments constitute so fruitful 
a source of loss of railway pepe? than it seems necessary to 


inquire into the cause of their frequent occurrence, 


Some most remarkable ping Oy wg of rails have been achieved 
by some of our rail rollers, but the Pennsylvania Steel Works 
recently did some quick work, This rail mill, during a run of 
nine consecutive night-and-day turns of twelve hours each, made 
5108 rails, weighing 1359 tons, in 108 hours, including stoppages 
for oiling the machinery and other pag The day-turn run 
on Monday and Tuesday, 720 and 756 rails, making the total of 
1476 rails. The turn on Monday night made 738; a total of 2214 
in three turns, or one rail every 584 seconds. The rails were run 
through thirteen passes, were 30ft. in length, and weighed 50 lb. 
to the yard. 


As we have previously stated, an expedition is Dy next 
summer, under the Grand Duke Nicholas, for the purpose of 
exploring Central Asia, with the view of constructing a railway 
as far as Tashkend. In his expedition of 1877 the Grand Duke 
was accompanied by several engineers, bes na hers, photo- 
graphers, &c. The expedition took as a guiding line across the 
steppes the direct line uniting Orenburg and Tashkend, the 
length of which is 1710 kilos. It thus traversed a distance of 
about 960 kilos. between Orenburg and Kara-Tongai, on the Sir- 
Daria. Along the 363 kilos. which separate Orenburg from the 
Mongojar mountains is found a forage steppe, the surface of 
which is slightly undulated. Running water abounds, connected 
with the basins of the Ural, the Or, and the Ilek. The route 
across the branches of the Mongojar mountains extends to about 
100 kilos.; the low hills and transverse valleys present all ible 
facilities tor the construction of a railway. ong the kilos, 
which separate the Mongojars from the north-west limits of the 
sands of Kara-Koom the steppe is sometimes uneven; water 
abounds, Numerous Kirghiz encampments were met with. It 
is about 267 kilos. from the wells of Kara-Kondook to Kara- 
Tongai, on the right bank of the Sir. The route, it is concluded, 
that will be best to follow is the line explored as far as Kara- 
Tongai. From this point the railway would follow the right 
bank of the Sir; it would be constructed along the Jaman-Daria, 


on an embankment, which would prevent the diversion of the | P’ 
waters of the river into the Kara-Uriak. The latter will be | P 


transformed into a vast tract for irrigable culture. 


Some of the largest of the works of the North-Eastern Railway 
Company are now progressing fast towards completion. From 
official records and estimates it appears that on the Monkwear- 
mouth Junction Railway £490,460 have been spent, and of the 
£27,641 needed to complete it, £3330 per month are being 
expended. On the station and railways at York £405,400 have 
been expended, and a sum of £9415 is estimated as needful for 
completion in a few months. Another costly work, the Byker 
and Percy Main Railway, has caused the expenditure of over 
£370,000, and of the £20,000 needed to complete it, the rate of 
expenditure at yee is nearly £2000 monthly. A still larger 
undertaking—that of the railway and dock at West Hartlepool— 
has caused the expenditure of £344,559, and at the rate of £7500 
monthly the remainder of £82,700 is being expended. e 
Castleford, and Pontefract Railway is practically completed ; poe 
the Swinton and Knottingley line and branches is also far 
advanced ; and the same is the case with the Castle Eden and 
Stockton fine. A commencement is being made with the remain- 
ing section of the Whitby, Redcar, and Middlesbrough line, a 
sum of £4000 monthly being expected to be spent; and the 
Pickering and Seamer branch is also about to be more slowly 
proceeded with. The alterations at Kilton and Skinningrove, 
and the costly additions contemplated to lines between Newcastle 
and Heaton, are not for the present to be proceeded with. 


A very serious difficulty has occurred between the St. Gothard 
Tunnel Railway Company and the contractor, M. Favre. The 
company wished to mortgage all the works of the line and those 
of the tunnel. M. Favre objected to this because it imperiled 
his interests. The company then changed the system of opera- 
tions. The contractor, being bound to complete the work at a 
fixed date, had prepared the materials for the entire lining of the 
tunnel. e company, to meet M. Favre’s objection, determined 
to line the tunnel only at intervals of from 4 to 70 metres, with 
gaps of — extent. The consequences of this proposal are 
obvious, e materials already —— become lally use- 
less; the security of the navvies and of the tunnel is seriously 
endangered, for the nature of the soil, of course, renders a con- 
tinuous lining as necessary as ever, and the contractor can no 
longer make use of his boring machines, for the diameter of the 
tunnel will vary according to whether it is to be lined or not. 
The company deliberately, it is alleged, placed obstacles in the 
contractor’s way with a systematic attempt to make him throw 
up the work so as to enable the company to take possession of the 
tunnel and include it in the mortgage promised to the bankers, 
from whom they obtained an advance of about £3,000,000. The 
company, for some reason or other, is jeo: the enter- 
prise. By order of M. Favre 1200 of the workmen lately em- 

loyed in the Gothard tunnel were on Saturday. 

reat excitement prevails on the subject at Berne, and the 

Federal Council met on Friday last, by summons, to 

decide on the measures to be taken to meet the emergency and 

reconcile the differences between the company and the con- 
r, 





NOTES AND MEMORANDA. 


Tv has been shown in the Sanitary Record that the true method 
of estimating populations is obtained by the difference between 
the logarithms of any two decades, not by average rate of increase 
during any decade, 

THE atomic a > of iridium has been again determined b 
M. C, Seubert. e gives as a mean result 192-744 (H=1). He 
also points out that Berzelius admits the presence of osmium in 
the iridium which he employed. 

M. Raovut Picrer read a paper before the Geneva Society of 
Physics and Natural History, in November last, on temperature 
and on the general a of all calorific phenomena. The 
purpose of this research is to prove the absence of rigorous defini- 
tion of the word “temperature,” the petitio principii on which 
the construction of all thermometers rests, and the confusion 
which exists in most of the treatises on physics between the 
terms—heat, sensible heat, latent heat, and temperature. 


AccORDING to the Bulletin de la Société d’ Encouragement the 
investigations of M. Schiitzenberger, on the different molecular 
states of metals, show that other metals than antimony, especi- 
ally copper, lead, and silver, take rer ow forms when p A 
tated from saline solutions, by electrolysis or otherwise. He 
predicts that this will prove to be the case with a large majority 
of metals. The less active and more stable modification is formed 
at the expense of the other, with loss of heat, like red phosphorus 
from ordinary phosphorus, or oxygen from ozone. 

Iv a paper in the Annalen der Physik und Chemie, on the sub- 
ject of quickly alternating electric currents, Herr Oberbeck notes 
as an important fact the diminution of the resistance of liquids 
by increase in the number of alternations of the transmitted cur- 
rent in unit time; this occurs only when the number becomes 
high, and the average time of passage of one constituent molecule 
to its neighbour in the direction of the current can no longer be 
regarded as infinitely small in comparison to the duration of the 
current. he author describes experiments on alternating cur- 
rents in two induction coils, variously connected, and finds in the 
phenomena certain analogies to vibrations of the nature of sound 
and light. 

In a recent part of the Comptes Rendus is a paper on electro- 
chemical action, by M. A. Bouvet. From a series of about fifty 
experiments, each of which continued for several hours, and 
during which pressures of 100, 200, 300 atmospheres were main- 
tained, he arrived at the following laws : (i) The decomposi- 
tion of water by a current is independent of its pressure. 
(2) The quantity of electricity necessary te decompose a given 
weight of water is sensibly the same, whatever may be the 
pressure. The laws are in cee accordance with the mechani- 
cal theory of heat, the work being represented by the formula : 


T=P V/“"_ PV log. hyp. pa H, T = work; Vi final 


volume ; V, volume of compressed gas; P, pressure. 

Art a recent meeting of the Physical Society, Professor Guthrie, 
F.R.S., read a paper on the ov ih of Seo as ——— by 
experiments on the breakage of g! plates either by pressure or 
heating at the centre or round the circumference. Ceaiat — 
of glass, pressed at centre or circumference, break in radial lines. 
However supported, a plate breaks in the same fashion if heated 
in the same way. If heated in the middle, the crack is peak- 
shaped, like an obelisk on a double pedestal, two cracks forming 
the outline, with sometimes a third down the middle. The two 
cracks unite before they reach the - on one side, and—as 
afterwards pointed out by Professor W. G. Adams—the three 
extremities of the two cracks all meet at right angles to the edge. 
The crackage varies with the size and shape of the plates, the 
flame, and kind of glass; but the type is the same for all. Cracks 
cross each other. Professor Guthrie defined a crack as the line 
where the ratio of cohesion to strain is least, and likened it to the 
lightning flash. Mr. W. Chandler Roberts, F.R.S., said that he 
had once observed a volute spiral crack in dried hydrated silicic 
acid, and recommended Professor Guthrie to study cracks in agate, 
which is the most perfect colloid known. 

A MODIFICATION in the mode of precipitating copper by iron, 
in the wet poowees of copper metallurgy, is proposed by Mr 
Ospina, of the University of California. The modification is 
proposed where the precipitating iron is used in the form of filings 
or iron sponge. ‘The object of the new procedure is for the pur- 
pose of avoiding the mixing of the fine iron with the resulting 
copper, and is based upon the principle that the precipitation is 
effected in the electrolitic way—a fact which Mr. Ospina 
has succeeded in demonstrating by several experiments. The 
rocess consists, in brief, in packing the iron into bags before 
uutting it into the copper solution. By this device he succeeds 
in getting the copper precipitated on the bag, and only a small 
percentage—2} to 3 per cent.—inside. The ——— is said 
to be best effected at a high temperature, and from a solution not 
exceeding 12 deg. B., in order to obtain a loose deposit of metal 
that anbs readil y detached from the bag. The time occupied 
in effecting the precipitation in this way is, according to the 
Engineering and Mining Journal, longer than where uncovered 
iron is mt ; but there is claimed for it the advantage of saving, 
at the cost of a little more time and fuel, the expense and trouble 
of refining the copper, which must be done when mixed with iron. 

At the Chemical Society, on the 3rd April, Mr. G. Attwood 
read a paper “‘On a Gold Nugget from South America.” In 
the State at Guayana, Venezuela, a large area of alluvial soil has 
been found to contain gold, and —_ i Fi 25 ounces have 
been discovered within 3ft. of the surface. Numerous gold bear- 
ing quartz veins are found in the neighbouring hills. Quite one- 
half of these nuggets are covered with a dark brown substance 
resembling a silicate of iron. Such a nugget was treated with 
hydrochloric acid—its weight diminished after treatment with 
HC, and Na H O from 304°7 grains to 234°33 grains. The solu- 
tion contained silica, 0°12 grs.; ferric oxide, 8°88; lime, 0°15; 

esia, 0°08. The nugget was then treated with caustic soda, 
om again with H C,. e solution contained silica, 4°66 grs.; 
ferric oxide, 4°60; lime, 0°21. During this process much gold in 
a finely divided state became detached, and after the treatment 
the nugget was _. covered with a coating of finely divided 
gold of a dull colour. The nugget contained 94°54 per cent. of 
gold. The gold from the quartz veins contains 87°9 per cent. 
gold. From these experiments the author concludes that gold 
nuggets gradually increase in size owing to the accumulation of 
f particles o: sg recipitated gold. Specimens of these 
nuggets, showing the -glazed coating, were exhibited, includ- 
ing one weighing over 14 ounces. 

Tue following statistics relating to libraries will interest some 
of our readers. The largest library in the world is, it seems, the 
National Library at Paris, which in 1874 contained 2,000,000 
printed books and 150,000 manuscripts. The British Museum 
and the Imperial Library of St. Petersburg both contained about 
1,100,000 volumes in 1874, and the relation is probably the same 
now. The Royal Library of Munich contains 900,000 books. The 
Vatican Library at Rome is sometimes erroneously supposed to 
be among the a while in point of fact it is surpassed, so far 
as the number of volumes goes, by more than sixty European 
collections. It contains 105,000 printed books and 25,500 manu- 
scripts. In the United States the largest is the Lib: of Congress 
at Was! m, which in 1874 contained 261,000 volumes. The 
Boston Public followed very closely after it with 260,500 volumes, 
and the Harvard University collection came next with 200,000. 
The Astor and Mercantile, of New York, are next, each having 
a hea Among the colleges after Harvard’s Library comes 
Yale’s with 100,000. Dartmouth’s is next_ with 50,000, and then 
come in order Cornell with 000; the University of Virginia 
with 36,000; Bowdoin with 35,000; the University of South 
Carolina with 30,000; Ann Arbor, 30,000; Amherst, 29, 
Princeton, 28,000; Wesleyan, 25,500 ; and Columbia, 25,000, 


MISCELLANEA, 


Last Thursday evening the electric light was employed to light 
the inside of the Edgware-road Station of the Metropolitan Rail- 


way. By the aid of one powerful light, reflected upon the roof . 


of the station, the entire interior was well illuminated. The gas 
lights were all turned out. ‘The apparatus was supplied by the 
British Electric Light Company, and the experiment was con- 
sidered successful. 


Amonest the many projects which are being continuously 
started with the object of —— the markets for Rhenish- 
Westphalian coal, is one for a connecting the Rhine and 
the Maas. Statistics have been prepared, Yrs means 
of this proposed water-way the coalowners of the Lower Rhenish 
and Westphalian district would be able to sell their output 
advantageously, not only in the South of Holland, Belgium, 
Luxembourg, and the North of France, but even in Paris. 


THE number of patents and supplementary patents ted in 
France from the 9th October, 1 the day on which fhe French 
patent law came into force—to the Ist Jan , 1878, has been 
altogether 158,282. In 1844 there were taken out 625 patents, and 97 
en, mts, or a total of 722. In 1845 this rose to 
, while in 1848 it dropped to 1191. In 1855 it rose to 5398, 
and to 5761 in 1856. In 1862 it was 5859, and 5890 in 1863. In 
po ig it was 6098 and 6103. In 1870 it was 3850, and in 
f ‘ 


Tue death, on the 4th inst., is announced of the celebrated 
Professor Dove, of Berlin University, who was born in 1803. He 
was amongst the leading physicists and scientific meteorologists. 
The laws of storms and the gyration of winds also bear his name. 
In physics he chiefly devoted himself to optics and electricity. 
He showed how to detect false paper money by stereoscopic 
observations. He became the creator of a system of meteorologi- 
cal observations in Prussia and other German stations. He was 
also gifted with quite an uncommon talent for lecturing, and 
delivered his addresses in a most popular and spirited manner. 
He was Chancellor of the order “‘ Pour le Mérite,” and his name 
will ever stand high in the list of German men of science, 


‘THE Condition of Malta,” is the title of a pamphlet published 
for Mr. Samuel Plimsoll, which shows, among other things, that 
the sanitary condition of the principal town on the island is 
worse than anything that can be pictured from knowledge of the 
worst conditions of the poorest in any of the most di ingly 
filthy crowded dens of the vilest parts of London, Dublin, or in 
fact any place in the United Kingdom. The water supply, the 
incidence of taxation, and the social relations of the poor, and an 
enfeebled poor nobility, are a disgrace to English rule. The water 
supply is enjoyed by the be classes without cost, while the 
poor have to pay highly per head for it, and the taxation of the 
poor is 50 per cent. greater per head than that of the upper classes. 


Tue Manchester Examiner understands that 3 orders have 
been given in this country for machinery, tools, &., to be 

in China, by native workmen, in connection with the develop- 
ment of pte. Far-wehot and other industries. Some of the orders 
have been entrusted to Salford firms for execution. Messrs. 
W. H. Bailey and Co., Albion Works, are supplying oo apeen | 
for an ironfoundry, including even the blowers, cupola, sm 
tools, and all the requisites for the moulding and casting of iron, 
= with tongs, anvils, and vices for an extensive smithy, 
rollers and shaping tools for a tinsmith’s shop, and a complete set 
of coppersmith’s tools. The same firm have just received an 
order for the manufacture of torpedo boat fittings for one of the 
continental Governments. 


Ong of the fire engines purchased by the Austrian Government 
from Messrs. Merryweather and Sons is La Belle France, which, 
with three others, was exhibited at Paris last year, and which 
gained two gold medals. It is practically the most powerful 
portable steam fire engine in the world. It has two 9}in. steam 
cylinders and two 74in. pumps with « 24in. stroke, and is capable 
of delivering between 1400 and 1500 gallons of water per minute. 
This engine was officially tried on Thursday afternoon last at the 
Grosvenor Canal, Pimlico, from the wharf of Messrs. George 
Smith and Co., in the Commercial-road, by their permission. 
The fire under the boiler of the engine was lighted at half-past 
3 o’clock, and before a quarter to 4 o’clock a steam pressure of 
100 lb. per square inch was attained, and the engine was 
to pump from the canal. The engine has a 74in. suction and four 
dclbvesiea, two of 34in. and two 2in., the latter being the 
ordinary brigade size. There was no opportunity for actually 
measuring the total quantity of water discharged per minute, 
although it could be calculated. On a previous trial, however, 
it was found that the quantity of water delivered by La Belle 
France into an accurately gauged tank was at the rate of rather 
more than 320 tons per hour, or over five tons per minute. 


WE seé by the daily papers of Holland that the well-known 
engineering and shipbuilding works of Messrs. Christie, Nolet, 
and de Kuyper, at Deephaven, near Rotterdam, received lately 
the order from the Department of Colonies at the Hague for the 
construction and delivery of a large steam dredger for the Batavia 
Harbour Works, Java. The length will be 160ft.; the width, 
30ft.; and the depth, 10}ft. The dredging will be done by one 
set of steel buckets working on iron ladder and fitted to work 
30ft. depth, with a capacity to bring up 500 tons per hour. She 
will be fitted with one set of engines, compound system, of 320 
indicated horse-power, for single screw propeller; must also move 
the dredging machinery, bucket ladder, cranes, &c. The winches 
will be worked by a self-acting donkey engine. Another separate 
donkey engine must be suitable as fire engine, and to fill the two 
large boilers. A complete outfit, schooner rigging, telegraph 
winches, capstans, and machinery must be supplied; the deck 
and all carpentry will be made of teak, and all to be as the rules 
of Lloyd’s 100A. The tumblers, buckets, links, &c., will be 
made to their own improved system, as a) plied with best success 
on the dredgers Jumatia, No. 6, and Borneo, No. 7, built b 
them, and now working at Batavia. This new i wi 
steam vid Suez to Batavia, and is the sixth | ger for 
which Messrs. Christie, Nolet, and de Kuyper have received 
orders within two years for Java. 


SEevERAL Scotch founders are either starting business i 
Stockton or are removing their business to that district. We 
learn that in the course cf the next two months Stockton will 
have two new additions in the shape of important ironworks. 
Messrs. Smith and Stoker, ironfounders, have just laid the first 
bricks of some extensive works close to the second railway bridge 
in Yarm-road. The works, we believe, will cover an area of 
about five acres. All kinds of heavy machinery casting will be 
manufactured at the works. Messrs. Braithwaite, well-known 
ironmongers, of Stockton, are understood to have purchased a 
large 9 ees of ground, and works will be established there for the 
manufacture of a special class of light casting for the London 
markets. As has been announced, Messrs. Crossthwaite, iron- 
founders, of Falkirk, Scotland, have erected a foundry at South 
Stockton. The foundry is in full operation. This important 
addition to the industries of Stockton is situated next to Messrs. 
Whitwell’s works at Thornaby, and has already made many tons 
of general castings, including grates, ranges, and spouting 
for the metropolitan and local markets. The proprietors, fully 
recognising the important advan’ which Stockton offers them, 
are about to remove the whole of their works from Falkirk to 
Stockton, where they find themselves able to manufacture at 
20 per cent. less cost than at Falkirk. We also understand that 
several other Scotch ironfounding firms intend to shift their 
Sa mentary hprtins Sacre pedo mp air 

way company of the expediency of en: e - 
ment of these special branches of the iron le, which will 





undoubtedly tend to develope the general trade of the district. 
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THE PARIS EXHIBITION—CONTRACTOR’S LOCOMOTIVE. | 


LA SOCIETE sT, LEONARD, ENGINEERS, BELGIUM. 














WE illustrate above a neat little contractors’ locomotive, 
with vertical boiler, for the 4ft. 8}in. gauge, exhibited last 
summer at Paris. The engraving practically explains itself. 
As will be seen, there are no excentrics, the valves bei 
driven by a slotted lever. Of course, the advantages of le: 
are lost in this way—that is to say, if the lead is mght when 
the engine is moving in one direction, it is wrong when the 
motion is reversed ; but this is a matter of little moment in a 


The cylinders are 7in. diameter, and 12in. stroke. 
boiler has ket tubes, with handholes for cleaning them 
out, through which holes access is obtained, so that the tubes 
can be fixed from the outside. The finish of this little engine 
was very good, and we understand that the type, although 
little known in this country, is very popular on the Continent, 








TIMMIN’S PATENT DRIVER. 
WE illustrate herewith a neat little tool which is being 
introduced by Mr. J. Nelson, of Gateshead-on-Tyne. Tim- 


min’s patent driver is, as will be seen, a carrier or driver for | 


use in a lathe, and the novel feature is the lever A, which is 
V-shaped inside, where it nips the work ; and the outside end 











is driven by the pin C or catch on the lathe face plate. The 
set screw B does not touch the work, but goes on to the back 
of the lever. When at work the pressure on the tail of the 
lever tightens the hold of the driver upon the work in propor- 
tion to the resistance of the cut, and the work is not marked 
as with the common driver, 





| Temoving the salt scale from the interior surface. 


WIMSHURST’S MARINE FRESH-WATER 
APPARATUS. 
Various forms of apparatus have from time to time been 
devised for boiling sea-water for providing fresh water by 


| distillation for feed and other purposes, but most of these have 


uired special furnaces. The arrangement illustrated below 


| utilises the heat escaping from the main furnaces. It may be 
contractors’ engine of this kind. The wheel base is 6ft. 64in. | 
The | 


described as a salt-water vessel D, seen in Figs. 1 and 2, and 
in the section to the right of Fig. 1. It is in the full-size 
apparatus about 3in. in thickness, and is fitted through the 





| afterwards taken out from the bottom of the generator from a 

hand hole not shown. The scraper must be occasionally pulled 
by the hand chain from one end of the generator to the other; 
| the steam from the generator passes along the pipe F to the 
| still. A safety valve is, of course, fitted to the generator, 
| The apparatus seems to provide the means of obtaining an 
unlimited supply of fresh water at, practically, no cost. Mr, 
| Everdon Wimshurst is the inventor, and Messrs. Normandy, 
Stilwell, and Co., Custom-house Station, Victoria Docks, are 
| the makers, 








A DURABLE WOOD COG. 
| Tue tooth illustrated by the accompanying section is one 
| that evidently cogged well with the pinion it helped to drive, 
| This section is taken from one half of a tooth 10in. in width, 
| sent us by Messrs. G. and W. Bertram, of St. Katherine’s 
| Works, Edinburgh. It has been lately removed from a wheel 
in the Kelvindale Paper Mills of Messrs, E, Collins and Sons, 
near Glasgow. The wheel is 14ft. jin. at pitch line, and drives 
| apinion 4ft. in diameter, with fifty teeth. The wheel was 
started in 1851, and was working continuously for twenty-six 


wv 


years, making on an average thirty-eight revolutions per 
minute, though it made forty-five revolutions during about 
thirteen years. The wheel is on the crank shaft of a beam 
engine giving off 90 to 100. indicated horse-power, and 
averaging thirty-eight strokes per minute. Latterly the wheel 
began to get off pitch, or otherwise it may have gone some 
time longer, but it was considered unwise ; during that time 
not a cog wastouched. The beech from which the cogs were 
made was grown in Midlothian. They were greased twice a 
week with tallow and finely ground lead ore. The pitch line 
is, it will be seen, lin. from the end of the cog, and the tooth 
| was in rubbing contact with the machine-dressed teeth of the 
pinion for a depth of 2jin. The most interesting feature in 
the information given by this cog is that respecting the 
| amount of work done by it, and the others constituting the 
wheel. Supposing lin. in depth of the tooth to be in contact, 
85 x 33,000 a 
404" x w x 388x107 
167°4, taking the transmitted horse-power as 85 on an 
average. The wheel had made about 12,904,800 revolutions, 
or each cog had been in contact with the cogs in the driven 
wheel about that number 
of times under a pressure of 
16741b. The cog has, it 
will be seen, maintained a 
good form very closely ap- 
proximating to that of an 
epicycloidal tooth. The 
worn surface is, we may 
add, smooth, but with a 
few grains of metallic sub- 

stance imbedded therein. 


it will have transmitted a pressure of 1 

















AccripENT AT SILLOTH 
OCK. — A serious accident 
has happened to the dock at 





the port of Silloth on the 
Cumberland coast of the Sol- 
way. About four o’clock on 














Sunday afternoon the wall 
on the west side of the 
entrance to the dock gave 
way. One of the dock gates 
fell, and the water, which at 
the time was standing about 




















24ft. deep in the dock, rushed 
out with great force, carrying 
away about twenty yards of 
the west pierhead, which, 
having been stripped of its 
ps masonry, offered 
ut little resistance to the 
current. The west gate, in 
its fall, knocked the east 
gate out of its proper posi- 
tion; it is still standing in a 
dilapidated state, and the 
wall on the east side of the 
entrance appears also to be 





in a somewhat critical con- 

















funnel A in a suitable place, where the high temperature of 
the waste gases enables it to generate steam which is conveyed 
through P to any distilling apparatus. The advantages are, 
that it will save the entire use at sea of the donkey 
boiler, and the man usually engaged in ——e it. It also 
saves the whole of the fuel now employed for providing 
fresh water for passengers and for freshening the boiler water. 
Fig. 1 is a sectional elevation of the arrangement, and Fig. 2 
aplan. At C is a cistern supplied with salt water, and by 
which the generator D is kept full. A_ stuffing-box 
is fitted at each end of the generator, through which a rod 
passes, which is fitted with a scraper B for the tg of 

his is 





dition. The large blocks of 
masonry of which the west 
wall was com havin, 
fallen into the entrance o 
the dock, a complete stoppage 
has been placed upon navi- 
gation, and about twenty 
vessels, including the screw 
steamer Silloth, which trades between Liverpool and Silloth, 
and several vessels engaged in the coasting trade are blocked. 
The cause of the disaster has not yet been definitely ascer- 
tained, but the general surmise is that the sill of the dock, 
owing to some gradually increasing defect, had burst up, 
and the water then gaining access to the foundation of the 
wall, got behind it and bulged it in. There is every reason, 
the Leeds Mercury says, to believe that it will cost between 
£20,000 and £30,000 to repair the damage. The ships which 
are now in the dock must be kept there for several 
weeks, and as all the hydraulic loading apparatus and coal 
lurries are round the dock it is feared that the trade of 
the port must be brought almost to a standstili for perhaps 
months. 
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ROOF OF CARRIAGE SHED, ARICA AND TACNA RAILWAY, PERU. 





PURLINE & SECTION OF RAFTER 
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SHOE FOR COLUMN 

















ote 
WE give above a half-elevation and details of a truss roof, 
38ft. oem for a carriage and wagon shed on the Arica and 


’ 


















The top of the coil is coiled close, and an iron plate stops the 
aperture where the coil stops, thus forcing the products of 


tion. The feed-water heater and the sides of the main 





Tacna way, Peru. It contains little novelty, the junct 

of ties and struts being a reproduction of an old and almost | 
disused plan; bolts and nuts ae in this case substituted for 
the cotters and jibs formerly employed, but the mode edopted 
of fastening the purlins to the principals by means of 
clips, as shown in the enlarged section, deserves notice. | 





coil are arranged so that the parts are not brought in contact, 
thus allowing a passage for the products of combustion as 
shown by the curved arrows. The course of steam and water 
by a vertical arrow, and the steam by a horizontal arrow. 


‘In the annual official report of the Secretary of the U.S. 


It is intended to meet the difficulty experienced in | Navy for the year 1876 are some interesting particulars of the 


getting corrugated roofing sheets of the proper length | Herreshoff boiler. 
in those remote districts. By the present arrangement, the | tor of Ordnance in charge of the To 


purlins can be slid up or down the rafter to suit the length of | 
the sheets. The purlins are laid on the rafters with the channel 
uppermost, into which are put slips of wood, 2in. square, | 
secured by gin. bolts, and the corrugated sheets are fastened | 
to these by screw nails. This roof was made to replace a 
former one of the same size, which had been destroyed by an | 
earthquake and tidal wave, and the greatest novelty consisted 
in its being erected at one-fourth the cost of the old one, and 
it has the further merit of being water-tight. 








THE HERRESHOFF BOILER. 


| 
| 
| 
| 


In our impression for February 2Ist, page 140, we criticised | 


the Herreshoff boiler, and we expressed the opinion that the 
ra le on which that boiler is constructed is defective. 

ir. Herreshoff does not agree with us on this point, and he 
maintains that Mr. Isherwood’s report on the boiler fitted to 
the Estelle, and referred to by us, is inaccurate and unfair. 
We have no doubt that our readefs are perfectly competent 


to form an opinion for themselves in this matter. We have | 


received from Mr. Herreshoff a drawing of his boiler, and the 
following descriptive article. In fairness to Mr. Herreshoff 
we think it best to let this appear just as we have received 
it, only adding that we have verified the extracts from the 
report of the Secretary of the U.S. Navy for 1876, and found 
them accurate. Mr. Isherwoed’s report is dated 1878, or two 
years after that from which the quotations come. It may be 
oe to add that the 1878 report was prepared not by Mr. 

sherwood alone, but by Mr. Theo. Zeller and Mr. B, B. H. 
Wharton as well. 

‘« The Herreshoff steam generator differs from other coil 
boilers in taking the feed-water at the top, and discharging 
the steam and unconverted water into a separator. In most 
preceding inventions where steam has been generated in a 
coil the feed has been from the bottom and an attempt made 
to preserve a certain level of water. It is evident that in a 


machine so sensitive to heat as a coil of pipe this must be | 


extremely difficult. In France, where the system of pipe 
boilers has perhaps been more extensively studied than in any 
other country, a very ingenious apparatus was invented for 
recording the level of water in the coil, but although this 
worked well enough as a record, it has been found that the 
working of the boiler was too sensitive for ordinary use.” 
‘The Herreshoff steam generator is formed of a continuous 
coil of pipe, composed generally of a number of lengths of 
boiler tube welded topetiver. The coil is placed above a circle 
of fire-bricks which in turn enclose the furnace. The interior 
of the coil thus forms a combustion chamber of unusuall 
large dimensions. The whole is enclosed in a light sh 
which is made of two or three thicknesses of iron with air 
8) between for insulation. The engraving represents a 
single coil generator of the t; most usually adopted. A is 
a feed-water heater, which is joined to the main coil B. By 
the pipe C the steam and unconverted water are conveyed to 
the separator D, into which they are ejected at the orifice E. 
The surplus water is blown off oy the surface blow-off cock I, 
to be either conveyed to the coil again, or allowed to run off 
at a waste pipe as may be desired. The steam having been 
freed from water is taken through the pipe F to the super- 
heater, which is a single coil of pipe G, and from thence to 
the engine. The blow-off valve J at the bottom of the 
separator is used for removing mud or other substances which 
may accumulate if using impure water. H is a glass water 
quge for showing the quantity af water in the separator. 











In October, 1875, Captain Bruse, Inspec- 
o Station, at New- 





rt, Rhode Island, visited the Herreshoff Company’s works, 
or the purpose of reporting on their generator, with a view 








SEGTION THROUGH RAFTER ATA 


er re er ce ee ee ee ee ee ee ae ee ee ee 


JUNCTION OF TIE-ROOS4& STRUTS 


this report, Messrs. Herreshoff received an order to build a 
torpedo launch, which they completed and delivered in the 
following year. She was 58ft. long, and was driven by a pair 
of direct-acting engines, 5in. by 10in., supplied from a Her- 
reshoff coil generator, with a grate 44in. in diameter, having 
130 square feet of heating surface in the coil, the entire weight 
of the generator being 1500lb. On the trial trip the boat 
covered a distance of 20°24 statute miles in a run out and 
home within the space of 59 min. 43 sec. The boat was 
named the Lightning, and in a subsequent part of the official 
report it is stated that ‘‘a number of experiments have been 
made with it during the past summer. The result of these 
experiments has been quite satisfactory, fully realising all 
anticipations in regard to 
rae and general fitness of 
the boat for the special use 
for whichshe was designed.’ 
As we are informed that 
the vessel is still in use, 
after continuous service 
from the time she was 
built, and that the gene- 
rator has not required re- 

ring, we suppose we 
me » that, so far, the 
boat has been a success, 
considering the remarkable 
speed she attained. The 
official report contains a 
very full description of the 
boat and her fittings, and 
of the method of operating 
the boilers. As the latter 
is a record of actual expe- 
rience, we cannot do better 
than quote it.” 

‘The method of operation 
is as follows:—After the 
fires have been started and | 
the pipes warmed, water is 
forced into the coil of the 
boiler by means of the hand 

ump. The water enters 
the coil at the top, which, 
being farthest from the fire, 
is coolest. As it descends 
in the spiral coil it gra- 
dually gets hotter, and a 
part of it is converted into 
steam. The unconverted 
water and steam are both 
discharged into the sepa- 
rator, the water or brine 





falling to the bottom. The 
steam rises to the top of 
the se tor, and escapes 








THE HERRESHOFF BOILER. 


to applying it to a to olaunch. He appears to have been 
muc pin ade sith the invention, and in his report to the 
Chief of the Bureau of ce says: ‘ After a trial trip in 
a boat propelled by this engine and the safety coil boiler, 
which was most satisfactory, we stopped at the wharf, 
leaving the boat with 100 lb. of steam, and with no one to 
watch it or care for it, 
absence, there was no steam on and a fair fire. The boat 
was shoved from the wharf, and afew strokes of a hand-pump 
in less than five minutes gave as much steam as was desired— 
80 lb.—steam enough being formed with almost the first 
stroke of the pump ta start the engine.’ In consequence of 





On returning, after an hour or more | In the he gory. the bottom b 





through the pipes leading 
to the separator and main 
steam pipe, from which it 
is taken to the main engine, 
steam pump, auxiliary 
engine, and ejectors. After 
steam: commences to form, 
the steam pump can _ be 
used, or the main engine started, to feed the boiler. The 
unconverted water or brine in the bottom of the 
separator is allowed to escape through the bottom 
blow-pipe, the valve of which is always left slightly open. 
The quantity of water which comes over unconverted can be 
ascertained by the glass water gauge attached to the separator. 
eorvates is usually left open 
one-eighth of one turn, and the supply of feed-water regu- 
lated so that the brine shall stand from 2in. to 6in. high in 
the glass gauge. Should the amount of water in the gauge 
increase, the supply of feed-water should be reduced, as too 
great a quantity of water will cool the coil and lower the 
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steam pressure. Should the water decrease in the glass 
gauge, the quantity of feed-water should be increased, as the 
steam may become so highly superheated as to be injurious 
to the engines, being liable to cut them when used for a long 
— For a Se aye | with the boat, however, the water 

as frequently n allowed to disa from the gauge, 
and the bottom blow-valve has hon ye Fes den the 
cylinders of the engine being constantly lubricated. By this 
device ths steam pressure has been raised from 1001b. to 
160 Ib. in less than two minutes. Under ordinary circum- 
stances the bottom blow-valve is first opened one-eighth of one 
turn, and the supply of feed-water regulated to keep the 
water about 2in. high in the glass gauge. ll salt and 
mineral substances are then carried over in the unconverted 
water as a strong brine, and are ejected through ths bottom 
blow-pipes. Crystals of salt appear about the glass gauge, 
while not the slightest trace of it can be detected about the 
engine. On first raising steam it is desirable to let the coil 
get quite hot before injecting water. The coil expands under 
the influence of the heat, and any scale or deposit that may 
be on it becomes detached. If the bottom Nivwteubes be 
opened wide, and the water then injected, the scale and dirt 
are forced overboard, thereby preventing small particles from 
going rags. 7 the engines and injuring them. By treating 
the boilers of the Lightning in this manner no scale or deposit 
was found in the coil of the boiler after having been run for 
four months, and using salt water during all the time it was 
under steam.” 

** At the beginning of this year a torpedo boat arrived in 
this country, built by the Herreshoff Company at their yard at 
Bristol, U.S., to the order of the Admiralty. She was officially 
tried on the measured mile in Long Reach, and attained a 
speed of 16 knots. Her weight is a trifle over 6 tons— 
unusually light for a second-class boat. She made several 
runs on the Thames without mishap, but has since been taken 
to Portsmouth, and on a recent occasion, while under steam, 
the bottom coil of the Herreshoff generator, with which she 
is fitted, gave out in the weld. The damage was very cleverly 
repaired by the dockyard engineers, and the boat has been 
under way several times since. We may state that an 
accident such as this is unique in our experience of the 

erator, which has been fitted to vessels of all descriptions 

m a gunboat, built for the Spanish navy, down to a 25ft. 
steam launch. We think it probable, however, that the 
weld may have been strained by the action of frost through 
some water having remained in the coil whilst she was in the 
Thames during the severe weather of last winter, before she 
was delivered to the Admiralty. As we believe it is the 
intention of the Admiralty to test the Herreshoff system by 
continuously running the boat, you will doubtless have an 
———— of judging of the practical utility of the Herre- 

off system.” 

‘* The largest generator yet made by the Herreshoff Company 
is the one in the Spanish gunboat already mentioned. It is 
of the form illustrated. It contains 550ft. of pipe varying 
from 4in. internal diameter at the bottom to 2hin. at the top. 
The diameter of grate is 84in.; the coil was put together in 
four sections, each united by right and left couplings; the 
horse-power is 400 indicated ; the vessel is 135ft. long, and 
her speed on contract trial was 16} miles per hour for three 
consecutive hours’ running.” 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





FUEL, ITS COMBUSTION AND ECONOMY. 


Srr,—I remark in your review of “‘ Fuel: Its Combustion and 
Economy,” last week, that you notice the discrepancy between 
the evaporative performance of the steam boilers attached to 
puddling furnaces and that of ordinary boilers. The inferiority 
of the supplementary boiler is easily accounted for by the fact 
that it receives but a remainder of heat, whilst the ordinary 
steam boiler receives the impulse of the heat radiated from the 
fire, that is to say, the ordinary boiler receives the action of con- 
ducted heat plus radiated heat, whilst the supplementary furnace 

ler receives the action of condu heat only. Moreover, the 
initial temperature of the remainder of heat for the latter boiler 
is much lower than that of the product of combustion delivered 
from the grate of the former boiler. Now, it is a universall 
accep’ fact that the rate of transmission of heat home 
metallic plates is lessin same proportion, with the difference of 
5 of the gaseous products on the outside and the steam 
inside. Ina given boiler, therefore, placed under the different 
conditions described, the proportion of available heat absorbed 
must be less in the supplementary condition than when the boiler 
is exposed to the whole of the heat that is generated by the fuel. 
I cannot venture to occupy your columns with further details on 
this question. But, I believe it must be obvious that the fore- 
going conclusions from the difference of conditions, are incontest- 
able, and that they sufficiently explain why go much heat is 
wasted from a furnaces, even when they are supplemented 
by steam boilers. D. K CLARK. 

London, April 8th. 


[It would appear from Mr. Clark’s letter that steam boilers 
worked with puddling furnaces are not effective because they do 
not get heat enough, which appears to us to be tantamount to 
saying that the heat does not leave the furnace. The radiant 
heat to which Mr. Clark refers does not, it seems, reach 
the boiler at all. Will Mr. Clark say what becomes of it? 
This is really the important question to be answered.—Ep. E.] 





FEED-WATER HEATERS. 

Srr,—When lawyers have a poor case, their usual practice is to 
abuse the other side, and do their utmost to distort the evidence 
against them. I think Messrs. Millar and Durie have adopted 
their tactics. They s me of having “‘ very crude notions 
on the flow of. gases,” use I gave the rate of the exhaust 
steam passing through the heater in the trial I quoted as 8000ft. 
per minute. Now it does pass through at this speed, as near as 
it is possible to estimate it. I do not think any of your readers, 
including themselves, thought that I meant anything but the 
average speed, which is the most practical, though approximate, 
method of comparing such trials, I note they have shirked 
making a similar one. Iam also stated to be inconsistent. I 
gave quotations showing that under similar circumstances iron 
and brass heating surfaces are practically equal in efficiency, but 
these have nothing whatever to do with my statement in the 
paper, and which I maintain, “‘ that heating by exhaust steam is 

ifferent from heating by any liquid, or permanent gas.” It is 
evident that ne correspondents only give further quotations 
which show that a rapid circulation of the water being heated 
increases the efficiency of the transmitting surface. This is one 
of the, shall I say, “‘ crude notions” engineers are presumed to 
imbibe early in their education, and has no bearing on the case in 
point. It would have if exhaust steam would not condense, for 
then it would be necessary for the cooled particles to be replaced 
by heated ones, by a circulation, but as it is they cool into water 
and run away. In all cases, with or without a rapid ci ion, 
there will be a film of water on the surfaces ex: to the 
exhaust steam, and it cannot be appreciably thicker in my 





heating tubes, which are vertical, and thus give every facility for 
it to run clear away. I will not weary your readers with goin 
further into these questions, as I am quite sure the ground 
have taken up is self-evident to any one who is sufficiently 
interested to read through the previous letters, and it would take 
up too much space to go over them all again, which would be 
necessary to explain all the sophistry in Messrs. Millar and 
Durie’s letters. I may add that the water should be kept as 
much at rest as possible in feed-water heaters, so as to allow the 
lime, &c., to be properly deposited. 

With regard to galvanic action, I am “surely aware” that it 
is the iron that is acted upon, and the risk is that the casing may 

so weakened as to cause a dangerous explosion, or the brass 
tubes, if only expanded into the cast iron tube plate, becoming 
loose. I have known boilers eaten away half through in twelve 
months, but such an instance is rare, and no one would knowingly 
use such water, or any water which has a destructive action upon 
iron, if they can possibly avoid doing so. In the vast majority 
of boilers and heaters the iron is not wasted away internally, and 
I have frequently seen the surfaces of the plates and tubes with 
the bloom on them just as they have left the rolling mill or the 
drawing bench, after ten or twelve years’ constant work. If any- 
thing must of necessity be eaten away it should be the heater 
tubes, which cannot cause any accident in giving way, and are 
easiest and cheapest to renew, so the more the water attacks 
them the better, as to an equal extent the plates of the 
boiler will be preserved. When the heater tubes are screwed in 
they can be renewed by any ordinary mechanic. 

I see by a paragraph at the head of 239 of your last issue 
that Mr. Fletcher actually attributed the explosion of a boiler 
chiefly to the introduction of e with the feed-water. 

74, Springdale-road, Stoke Newington, JAMES ATKINSON. 

London, N., April 7th. 





Srr,—The very able letter which you published last week from 
Messrs. Millar and Durie deals so generally with the contents of 
Mr. Atkinson’s communication of the 28th ult., that I need aay 
refer to his remarks respecting testing for back pressure in feed- 
water heaters. I would first premise that I cannot consider it to 
be good taste for anyone, while dilating upon the merits of his own 
speciality, to try to disparage that of his competitors. Criticism, 
to be valuable, should emanate from an impartial source. 

Elaborate tests have already been made with my heater, and 
for the information of those interested I will refer to one which 
was made for the purpose of ascertaining if any back pressure 
was caused by the passage of the exhaust steam ~~~ my 
heater. In this particular instance the engine was an ordinary 
horizontal high-pressure engine, Messrs. Norman and Co., of 
Glasgow, makers; cylinder 20in. diameter, 3ft. Gin. stroke, 
revolutions, 54 per minute; average steam pressure at cylinder 
40 lb. square; steam supplied by two Cornish boilers. The 


exhaust steam was conducted into a drying-room for trade pur- 

, and afterwards escaped into the atmosphere. ‘he 
eed to be connected had 6in. steam inlet and outlet. As 
my clients would have had the power to reject the 


heater if it caused back pressure, tests were made in the presence 

of witnesses to ascertain what back pressure, if any, existed in the 

cylinder previous to the heater being connected. The indicator 

honed 2°75 lb. peeomene inch back pressure, caused by the great 
t 


length of pipe ugh which the exhaust steam had to travel in 
the drying-room. fter the heater was connected, tests were 
again made, and the result showed that the back pressure was 
reduced to *75lb. square, thus permitting the engine to develope 
increased power. The cold feed-water was heated in its passage 


through the heater to 206 deg. Fah., and the result was a saving 
of some 20 per cent. of fuel. This heater was fixed in August, 
1876, in London, and has been in continuous work ever since, 
and I am able, by the kind permission of the owners, to show it 
to any one who wishes to verify these facts. My heaters are pro- 
vided with a hand-hole, whereby deposits can be removed from 
time to time. Should it become necessary to take out the tubes 
for cleaning or renewal, the removal of the top cover releases the 
whole set simultaneously, no cutting-out or unscrewing being 
necessary. The value of such an arrangement cannot be over- 
estimated, and is duly appreciated by the possessors of my feed- 
water heater. ALEXANDER MorFrFatt. 
26, College-street, Dowgate-hill, London, April 9th. 





LOCOMOTIVE ENGINE DRIVING. 


Srr,—A year or two ago, Mr. Michael Reynolds, of Brighton, 
published a work on locomotive engine driving. Mr. D. K. Clark 
revised it, the newspaper press eulogised it, and lastly and leastly, 

our humble servant—very much interested in all that concerns 
(ccomotives—zead it. r. Clark, in his note to the preface 
observes that it—the book—‘“‘ contains a body of original matter, 
in afresh field of literature, which carries with it the charm of 
novelty, as well as,” &c. This refers, doubtless, to the arith- 
metical portion of it, a few examples from which will show that 
it does, indeed, ‘‘ carry with it the charm of novelty.” It will 
thus be new to most of your readers, as it doubtless was to Mr. 
Clark, to know that—p, 169— 
Vv 10 x 6 _ 4.597 
reads, “10 multiplied by 6, and divided by 15, the cube root of 
the quotient = 1°587,” or that—p. 191—the horse-power of a 
locomotive with 17in. x 24in. cylinders, 100 lb. mean effective 
pressure, and 1200ft. of piston per minute is 461°44. Mr. Rey- 
nolds is great at horse-power, giving two examples, occupying a 
e each—I wish you had space to reproduce them. The old- 
ashioned = of estimating the power of a locomotive by tractive 
force, is, [ suppose, ‘‘crowded out.” In his example of weight 
of water evaporated per lb. of coal—p. 188—he gives the result 
as 9°375, whereas it is barely over 9°3 Again, at page 186, he 


makes 123200 equal 23°37—should be 23°564. Taking the whole 


of a page to calculate the tube surface of the Lady of the Lake, 
he makes the result 1013°1648ft.—should be 1013°166ft. These are 
fair samples of the calculations. 

After this “ Re original matter,” it will not surprise you 
to learn that Mr. Reynolds, though not parti to 400-horse 
power or so, deems it necessary to use nine places of decimals to 
—— the diameter of a driving wheel—p. 182—or that he 
habitually uses about three times as many figures as any ordinary 
person would do, that his rules are generally very roundabout, 
and that his multiplication and subtraction are often very shaky. 
This is a pity, for the practical portion of the book is excellent— 
, unequalled—and I should not trouble you with this 
etter but for the thought that there may be drivers, firemen, or 
lads, imbued with a praiseworthy desire to work up the arith- 
metic of the steam engine, who, having bought this book—a 
rather = one by the way—have been unable by any 
amount of brain-puzzling, to get their answers to correspond 
with those given, and may even have given up the examples as 
beyond their me | as they certainly are beyond that o 

incoln, April 2nd. AN Eeaunn DRIvER. 





RING SPINNING AND THE POWER LOOM. 

Sir,—At page 239, under the head ‘“ Miscellanea,” inning 
with the words ‘‘ Our Manchester correspondent,” there is some 
inaccuracy. If for “power loom” you substitute “flyer 
throstle,” formerly termed the “water frame,” the paragraph 
referred to will be about right. The fact is, the “ring and 
traveller” throstle has been known in this country for at least 
thirty years, but it did not find favour here as it did in the 
United States. It has been in use in a few mills in this country 
for some years, and has had to make its way — prejudice 
and conservatism. I haye heard of one firm of three partners 








where it was introduced seven or eight years ago, two of the 
partners were in its favour and one against, and it is only recently 
that the latter has admitted, after seven years’ experience, that 
the yarn spun on the ring throstle was equal to or better than 
flyer throstle yarn ; and he has been forced to that conclusion by 
the fact that the yarn will sell for a better price, or is preferred 
at the same price to flyer throstle yarn in the market. The ring 
throstle will produce from 33 to 50 per cent. more yarn per spindle 
than the flyer throstle. 

This is another instance of stubborn opposition to change. 

Manchester, 7th April. PJ. 


INDICATOR DIAGRAMS, 


Srr,—Your article on ‘‘ Indicator Diagrams,” in the number of 
our paper which reached here last week, meets our entire appro- 
tion, as in practice we have found the statements made 
therein to be true in every particular. With us, as with you, a 
number of engine-builders have been striving against one another 
to produce a eon that would on paper show the largest pos- 
sible inside area with the pressure and cut-off given. Their 
whole attention has been directed to this point only, the engines 
referred to having unjacketted and unclothed cylinders, boilers, 
and steam pipes. One maker here in Canada envelopes his 
cylinder with the live steam with the outside exposed to the 
atmosphere ; the steam, after being condensed by the difference 
in temperature, is passed through on to the piston; while yet 
another maker, whose engine is advertised on the Yankee side as 
being the best made, exhausts its steam around the outside of a 
long double-ported valve the whole length of the cylinder, the 
steam inside the valve coming direct from the boiler through 
packing rings at the back, it also envelopes a considerable portion 
of the outside of the cylinder, as the makers express it in their 
advertisement, “‘ to keep the valve and cylinder hot with exhaust 
steam.” A more wasteful arrangement could hardly be conceived, 
entailing waste which no amount of labour to get theoretically 
7 diagrams could make up for. One maker in Western 
‘anada, whose engines give the highest economical results, uses 
the ordinary three-port locomotive valve face, but has a very 
different valve ; the centre port is but very little larger than the 
vther two. When the valve is on the centre of its throw this 
port is covered by a rib in the exhaust cavity of the valve, giving 
a lap of jin. in 16in. cylinder engines over each side of the port. 
The valve space for exhaust, instead of having a little inside 
lap, is made 4in. wider on each side than the space between 
the two steam ports, so that as the piston reaches, or nearly 
reaches, the end of the stroke, the steam in the cylinder, before 
being exhausted, passes a part of its volume from one end of the 
cylinder to the aiken, and is compressed by the piston filling the 
clearances, &c. This engine, a large number of which are at work 
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here, has a cut-off valve on the back of the main valve operated by 

e governor. I saw an engine last week in a large flour mill 
here, 80-horse power, running with 601b. pressure in the boiler, the 
steam chest pressure being the same, as the steam valve was wide 
open, the engine making seventy-one revolutions per minute. 
The steam was lowered to 35lb., yet no diminution in speed 
could be detected ; the cylinders were jacketted all over, and air- 
cased also. Now the engine was a non-condenser, and, according 
to the diagram calculation and coal used, gave 1-horse power for 
3} 1b. of anthracite coal used under the boiler. This is ahead of 
the performance of any of the Corliss and other engines in the 
immediate neighbourhood, the cost of coal, at 16s, English per 
ton, not being more than 3}d. per barrel, ground ready for the 
market, the flour being new process flour. f was favoured with 
diagram from this engine ; I send you a fac simile, together with 
sketch of the valve. The valve—that is the cut-off valve—is 
operated by two light excentrics; one is set toa line when the 
engine is on the centre, and the other to one-third of the stroke ; 
the governor, which is a very nice-designed high-speed Porter, 
keeping the link at the point desired. The engine is extremely 
simple. The fire under the boiler was exactly 3 x 3, or 9ft. grate 
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area, and a peared very small for the size of engine, and was 
forced oery ile indeed, not over 4in. thick. Another pair of 
engines, high-pressure, 30-horse nominal each, operates the pumps 
of the high-level waterworks here. The engineer in charge claims 
that the daily duty by counter and coal used is 44,000,000 foot- 
pounds per 1001b. of anthracite coal. é 

I will, in a short time, send you a sketch of a valve motion 
that gives even a better result than this, but it is not operated by 
the governor ; the compression is carried out further than in this, 
and can be varied at pleasure, one engine shown me grinding 
100 barrels of flour with one and a-half tons of waste coal. 


Hamilton, Ontario, March, 1879. ENGLISH ENGINEER. 





THE CLARK AND WEBB CHAIN BRAKE, 


Sir,—‘‘ A Traveller,” writing in your issue of the 7th inst., 
incidentally asks what is the opinion of the readers of THE 
ENGINEER regarding the remarkable utterance on the subject of 
continuous brakes, made by Mr. Richard Moon, chairman of the 
London and North-Western Railway, at the last op! bm 
meeting of the shareholders. The remarks alluded to showed 
such an amount of ignorance of the subject, and such contempt 
for the requirements of the Board of le, that I think they 
deserve a more detailed criticism than they have yet been sub- 
jected to. Mr. Moon said “they -(the London and North- 

estern Railway) had now a continuous brake which they had 
applied for several years, and with great success.” This state- 
ment ought to be taken as qualified by the fact that the brake is 
only occasionally used, as the directors do not seem to have suffi- 
cient confidence in it to allow of its use at every stop, but only 
allow it to be used at the first stop on a train’s journey, and in 
cases of great emergency, thereby violating one of the require- 
ments of the Board of e, which says “‘ that the brake should 
be regularly used in daily working.” en emergency requires 
that the brake should be applied it may be found unworkable, as, 
like the Smith vacuum brake, there is no meaus of knowing 
whether it is in working order or not, except testing it. He con- 
tinued, “it (the Clark and Webb chain brake) was available by 
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the driver and the guard, and if the engine broke loose it would 

ull up the train.” Strictly speaking, this brake is only in the 
feeds of the guard, as the means of appl ing it by the driver is 
by pulling a cord connected with the friction drums in the front 
guard’s van. Anyone who has noticed the frequent failures of 
the enger’s cord communication will know what an unreliable 
avlbek of applying the brake that is. As to Po pgeen, up the train 
in case of the engine breaking loose it would do so if the guard 
or guards happened to be on the alert when the separation took 
place ; if, however, they should happen to be engaged with their 
other duties, and did not notice the accident, much mischief might 
be done before the brakes were applied, unless by some fortunate 
accident the snapping of the cord connected with the engine 
should happen to release the friction drums, and so apply the 
brakes to that section of the train controlled by the leading van. 
In the event of the train separating in the middle of a section 
between guard’s vans the chain brake would be of no use, as the 
end of the chain being free would prevent it being drawn tight, 
thus rendering it impossible for the brakes to be put on to either 
of the severed portions of the train. 

His next sentence was, ‘“‘ They saw a great deal about self- 
acting brakes, but he did not believe that any man in his senses 
would say that they ought to trust their trains to a self-acting 
brake.” 1 believe that the majority of the readers of THE 
ENGINEER will be inclined to ask, ‘‘ Would any man in his senses 
trust a train to the chain brake?’ He continued, “It might 
sometimes act when they required it, but it was more likely to 
involve them in a new class of accidents of which they had no 
experience.” This implies that the directors of the North- 

estern Railway prefer the class of accidents, of which they have 
had such ample experience, to adopting a self-acting brake, which 
“might sometimes act when they required it,” and therefore 
—— sometimes prevent accident, ‘They set their faces against 
self-acting brakes, and held that it must be in the hands of the 
driver and the guard.” Mr. Moon ap to be ignorant of the 
fact that the Westinghouse automatic Game is completely under 
the control of both driver and guards, much more so than is the 
chain brake. ‘The one they now used complied with the re- 
quirements of the Royal Commission on Accidents.” ‘The Royal 

Jommission on Accidents, in their report dated February 2nd, 
1877, recommended “ that railway companies shall be required b 
law, under adequate penalties, to supply all trains with 
sufficient brake power to stop them within 500 yards, 
under all circumstances.” That this brake does not comply 
with the above recommendation a passage from the report 
on the Moore accident, made by Major-General Hutchin- 
son to the Board of Trade on August 31st, 1877, will 
show. The report says, ‘‘ With a train of fourteen vehicles, 
travelling on nearly a level line, at a speed of from fifty to sixty 
miles an hour, steam was shut off and the tender brake applied 
nearly a mile from the obstruction ; that the brakes of six out of 
the eleven vehicles provided with brake-power were applied at 
least 1000 yards from the gap; that the engine was reversed at 
least half a mile from it; that the brakes on two more vehicles 
were applied at 300 yards, and those on the remaining three 
vehicles at 250 yards from it, and that yet there was a residual 
oye of from four to six miles an hour when the gap was reached.” 

ut even if this brake did comply “ with the requirements of the 
Royal Commission on Accidents,” the Board of Trade do not 
now consider those requirements sufficient ; for their circular of 
August 30th, 1877, says—‘‘The requirements which, in their 
opinion, are essential to a good continuous brake should be as 
follows :—(a) The brakes to be efficient in stopping trains, instan- 
taneous in their action, and capable of being applied without 
difficulty by engine drivers or guards. () In case of accident, to 
be instantaneously self-acting. (c) The brakes to be put on and 
taken off with facility, on the engine and every vehicle of a train. 
(d) The brakes to be regularly used in daily working. (e) The 
materials employed to be of a durable character, so as to be 
easily maintained and kept in order.” 

Mr. Moon wisely maintains silence respecting these require- 
ments, as he must know that the chain brake does not fully com- 
ply we es of them. In a later portion of his speech he says, 
‘that within a very short period—i.e., when the whole of their 
vehicles become fitted with the chain brake—they would have as 
perfect safety as eg 4 could ensure.” Now they cannot ‘have 
as perfect safety as they could ensure,” unless they use the most 
efficient brake available ; and this they are not doing. ‘They, 
however, maintained, and they believed they were right, that 
this brake, for their through trains, should used and 
treated as a supplemental brake.” What led them to come 
to this conclusion is not apparent, unless the following 
extract from the report upon the Westinghouse brake and con- 
tinuous brakes generally, made by Mr. Webb to the Locomotive 
Committee of the London and North-Western Railway, on the 
30th of March, 1874—before the introduction of the Westing- 
house automatic brake into England—throws some light upon 
their decision. Mr. Webb says:—‘‘ The Westinghouse hai 
like many other continuous brakes, if in good working order, wil 
ay up a train in much less time than the ordinary manual one, 

ut it is dependent upon a complicated air pump, numerous 
valves, and a large number of india-rubber connections, the 
latter, according to Mr. Westinghouse’s last scheme, in a train of 
twenty-five carriages numbering 150 separate pieces, any of which 
failing might prevent either the whole or a portion of the brake 
from working. This is a sufficient reason, I think, for not adopting 
the brake for every-day working.” It would appear not to have 
occurred to the directors that as a train of twenty-five carriages 
fitted with the Westinghouse brake had 150 separate pieces, a 
train of equal length fitted with the chain brake would have at 
least 5000 separate links in the chain, ‘“‘aay of which failing 
would prevent either the whole or a portion of the brake 
from working.” This is a sufficient reason, everyone will 
admit, ‘‘for not adopting the chain brake for daily working.” 
It is a more than sufficient reason for not using it as an 
emergency brake. Mr. Moon continued, ‘ All their through 
trains were supplied with two guards’ brakes, and the tender 
brake, which was very powerful in itself; this supplemental 
brake, one put on by the guard and one by the driver; and, 
further, there was the power of the engine-driver to reverse the 
engine, so that, practically, on their through trains they had six 
powerful brakes such as were never used before in the history of 
railways.” Now six brakes on one train is precisely what the 
Board of Trade and the public do not want, but one efficient 
continuous brake entirely under control of both driver and guard. 
Let us consider the process of putting these six brakes, as described 
by Mr. Moon, into operation. Afterthedriverhas shut off thesteam 
he pulls the cord which applies the chain brake to the front section 
of the train, the stoker applies the tender brake, the guard in the 
front van applies his van brakes, the guard in the rear van 
applies the chain brake to the section of the train under his 
control, and then applies his van brake. If this is not sufficient 
the driver will then reverse his engine—a very dangerous opera- 
tion, likely either to result in bent connecting-rods, broken crank 
axles, or to throw the engine off the line. It thus requires four 
men, two of whom, the driver and the rear guard, have two 
brakes to apply before these ‘‘ six powerful brakes, such as were 
never used before in the history of railways,” can be applied. 
The success of these operations has been illustrated in the report 
by Major-General Hutchinson, referred to above, when the train 
ran off the line at a place where it was being relaid, although 
the operation of getting on these “six—which in this case were 
actu: eight—powerful brakes” was commenced nearly a mile 
from the point of danger. Compare these six operations with 
the ease and rapidity with which the Westinghouse brake is applied 
by the driver alone, without having to rely upon the action of 
three other men, and who merely moves slightly a small tap 
upon the engine, and in less than two seconds the brakes are upon 
every wheel in the train, including engine, tender, and guard’s 
vans. Mr, Moon concludes his remarks upon this subject by 








saying, ‘‘ They believed therefore that as far as they could they 
had complied with everything that could insure the safety of 
their trains, and they hoped to be able to insure perfect safety.” 
If Mr. Moon really believes that ‘they have complied with 
everything that d insure the safety of their trains,” the Board 
of Trade do not think so, as the following extracts from letters 
written by them to the London and North-Western Railway will 
show. ‘The Board write on October 1st, 1877, “‘ The brakes used 
by the company cannot in an reasonable sense of the word be 
called continuous brakes, and they are not under the control 
of the driver, They are merely sectional brakes under the control 
of different persons in different parts of the train, and there are 
no sufficient means of communication between those different 
persons so as to enable them to apply the whole of the brakes at 
the proper moment. ‘The failure of these brakes, even when 
applied to stop the train, when compared with the performances 
of other brake systems, shows that the London and North- 
Western Railway Company, so far from being beyond the stage 
of experiment, should without delay carefully consider the ad- 
vantages of other brakes which practice has proved to be superior 
in working to those in use on their line . . . . s + 
The Board of Trade, therefore, desire again most seriously to 
urge upon the directors the necessity of reconsidering their system 
of brakes. Inquiries and experiments haye shown that there are 
brakes which fulfil the conditions mentioned in the Board of 
Trade circular, and should the London and North-Western Rail- 
way Company, after such experience as that afforded by the pre- 
sent case, hesitate to adopt an efficient continuous brake, and to 
issue and enforce such regulations as will insure its proper work- 
ing, the confidence of the public in the earnest and anxious desire 
of the company to do all that Jay in their power to secure the 
safety of railway travellers will be at an end; and in the 
event of a casualty occurring, which an efficient system of brakes 
might have pureed, a heavy personal responsibility will rest 
upon those who are answerable for such neglect.” On the 1st of 

ecember, 1877, the Board again write :—‘‘ Looking to this— 
accident at Eccles Junction, October 3rd—and other recent cases 
of accidents, the Board of Trade desire to state that, from the 
information they at present possess, they are unable to entertain 
much hope that the expectation of the directors will be realised, 
and that the system of brakes which they appear to have adopted 
will fulfil the conditions specified in the circular of this depart- 
ment of the 30th of August, even when the appliances with 
regard to the system adopted are completed.” Again, on the 20th 
of December, 1877, the Board write :—‘‘ To request that you will 
again call the attention of your directors to the unsatisfactory 
working of the brakes with which the trains were fitted to which 
the accidents occurred.” Again, on the 15th of January, 1878 :— 
“To request you will again point out to your directors, with 
reference to previous correspondence on the subject, the necessity 
of adopting a proper and efficient brake on your railway.” 

It thus appears that the London and North-Western Railway 
are utterly indifferent to the repeated complaints of the Board 
of Trade as to the inefficiency of their brakes. Probably the 
only thing which will impress the company with a due sense of 
their responsibility towards the public will be the placing of 
power by Parliament—as seems probable will soon be done—in 
the hands of the Railway Commissioners, to enforce, ‘‘ under 
adequate penalties,” the adoption of a really efficient continuous 
automatic brake, when they will find that if all the money which 
they have wasted upon the chain brake had been spent in pro- 
viding their trains with the Westinghouse automatic brake, they 
would not then be in the ridiculous and humiliating position of 
having, after such an expenditure of time and money, to begin 

ain before they can truly say “‘they had complied with every- 
thing that could insure the safety of their trains.” J. N. A. 

Bradford, March 27th. 


LEGISLATION ON PATENTS. 

S1r,—In my last letter I referred briefiy to the salient features 
of the English system, and in my present I propose to compare it 
with the French and American systems respectively. 

As regards the French system, it is based on the principle of 
non-examination. The Government has never troubled itself 
with the question of ascertaining whether a thing is patentable 
or not, but leaves that entirely to the courts when proceedings 
arise. There is simply left to the Minister the right of examining 
whether requisite formalities have been fulfilled according to Article 
12 of the law relating to patents; and this article has reference 
only to informalities of application, the most important of which 
is as to what is held by authority to constitute a single subject 
for a patent. Article 6 requires the demand to be ‘‘ limited to a 
single principal object, with the details that constitute it, and the 
applications which shall be indicated.” If the papers when 
opened are considered to embrace more than this, they are can- 
celled and returned to the applicant. So that, strictly speaking, 
there is an examination as to form, which may cause rejection, 
after the application has been duly recorded and a certificate of 
deposit issued. Patents are subject to a yearly payment of 100f. 
‘under penalty of forfeiture if the patentee allows one year to 
elapse without paying the tax.” ‘They are also subject to the 
condition of being worked in France within two years from the 
date of the signature of the patent, and of not allowing such 
working to cease during two consecutive years. And further, if 
articles similar to those protected by the patent be manufac- 
en abroad and introduced into France, the patent will be made 
void, 

As regards the American system, it is well known to be based 
on the principle of Fag wget examination. This examination 
is ostensibly confined to the question of novelty, but I am con- 
vinced that in the nature of things the question of utility is in 
many instances involved in that of novelty, and cannot be sepa- 
rated from it. A decision-as to the fact of novelty is often 
largely influenced by the opinion of the examiner, as to the value 
of the change alleged to be an improvement. And this opinion 
has to be formed probably in the absence of sufficient evidence of 
a practical character. 

In the actual administration of the American system, besides 
this feature, there is a tendency to break up into fragments such 
inventions as form a kind of organic whole ; and this fact has, to 


my knowledge, frequently prevented English patentees from, 


apy lying for American patents. And it appears to me that there 
is room for doubt as to whether, apart from any question of 
expense, the value of the legal rights would be as great if con- 
tained in several patents for different parts of the invention form- 
ing an organic whole, as if all were covered by a single patent. 
Then in every case, under the American system, a model is 
required embodying the parts claimed, and the drawings are 
required to correspond exactly with the model. Owing to this 
double requirement, either the expense of the model is increased, 
or the invention is liable to be inefficiently represented by the 
drawings. As to Government fees, they are 15 dols. on applica- 
tion for a patent, and 20 dols. as a final fee for the issue of the 


patent. 

I will now briefly com the English system with the French 
and American. It is distinguished from the other two in its 
— on a provisional specification, instead of only on a complete 

ocument, thereby affording an opportunity to the inventor to 
make experiments under cover of a provisional protection, with a 
view to enabling him to describe and claim his invention more 
fully and accurately in his final specification, which becomes the 
title deed of his legal rights under his patent. There are many 
instances in which this provision operates with advantage to the 
inventor, in preventing him from committing himself to what he 
is afterwards led to see would have been a crude, and probably 
inaccurate description of his invention, and possibly an untenable 
form of his claim of exclusive right. ‘The fact that so large a 
proportion of the applications for patents (about one in every 
three) are abandonel after provisional protection, shows that this 


provision of the law leads to inquiries into novelty, and other 
reflections tending to the correction of over-estimates of —— 
notions. I trust this salutary provision will continue to a 
distinguishing characteristic of the English system. But I may 
have to suggest hereafter some improvements in administration 
of this part of the system. I must, however, postpone any further 
remarks on the comparison of the respective systems. 
WiiiiaM Spence, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane, W.C. 





THE PATENT BILL. 

Sir,—As the new Patent Bill is likely to come before Parlia- 
ment shortly for a second reading, and there are many points of 
value in it, will you allow us to point out a few grave defects in 
detail which uncorrected -y nullify all its advantages of longer 
duration of patents, and of lessened stamp duties in provisional 
protection, but which we hope, if fairly set forth, may be seen 
and remedied in its passage through committee. (1) It enacts 
that every invention shall be published in extenso before a patent 
i ted. The inventor has therefore to part with his secret 
before he knows whether he will be protected beyond the preli- 
minary twelve months, and with a very great chance indeed of 

etting no patent at all. (2) Any person after ing said speci- 
ication can — a patent, and has the option of opposing 
before either the law officer, as at present, or before the Lord 
Chancellor, involving the applicant for letters patent in the latter 
case in the estima’ expense of from £150 to £1000 or more— 
only a very small portion of which cost—even if he gain the case 
—will the inventor be repaid in taxed costs. It will consequently 
lie in the power of a capitalist with opposing interest, to stop a 
poor man from obtaining a patent altogether. (3) The stamp 
duties, as revised, are still far higher than those of any other 
country, while the extra perils of patenting will probably make 
patents, as a rule, quite as expensive as at present. (4) That 
terrible clog to struggling inventors just beginning to make their 
inventions pay, the £50 stamp at the end of the third year, is 
retained as heretofore. (5) In order to obviate the chance of 
dog-in-the-manger patents, of which there are and have 
been extremely few, and those of very little importance or 
inconvenience, the bill obliges patentees to grant licences on such 
terms as the Lord Chancellor for the time being may consider fair ! 
This involves two serious evils, vastly worse than the one it is 
designed to rectify : (a) The Lord Chancellors—from the nature 
of their training not conversant with the details of manufacture— 
may have, and, as a fact, usually have, a very smal! appreciation 
of the value of inventions, and may, and probably will, by their 
decisions reduce the value of patents to very small amounts; 
while the heavy and needless taxes on all patents, whether 
valuable or not, rema?>ing as heretofore, all inducement to risk 
time, labour, and money in inventing will be taken away. (b) 
It will open a way—and the easiest possible way too—by compel- 
ling the patentee to grant licences, for a wealthy manufacturer, 
with money invested in an inferior manufacture, to kill any new 
invention by placing on the market pu ly badly manufs-- 
tured goods made in accordance with the new invention— ad 
even with the name of the inventor inscribed thereon—alon side 
goods of the old make, but of superior workmanship. ‘The pt blic 
then finding it—so manufactured—less efficient th'n the old 
article, will take a prejudice — the new one gene>!!,, and 
the invention, owned perhaps by a poor man with no means to 
fight the unjust prejudice, will fall into disuse, until the patent 
expires, killed by the third or seventh year stamp duties. 

There are a few other defects of minor importance which we 
should like to touch upon, but fear we have already trespassed 
too long upon your space. W. P. THompson and Co., 

Solicitors of Patents. 

323, High Holborn, London, W.C., and 6, Lord-street, 

Liverpool, 4th April. 








LEGAL INTELLIGENCE. 
COMMON PLEAS DIVISION.—Frinay, Aprin 41x. 
(Before Lonp CoLernGE and a Special Jury.) 

KAIN AND ANOTHER @. FARRER AND OTHERS. 

Tus case occupied the attention of the Court for five days. It 
was an action . the owners of the barque Dora to recover 
damages, upon the ground that this vessel had been improperly 
detained and prevented from going to s2a. 

Mr. W. Wiuiuiams, Q.C., Mr. Conen, Q.C., and Mr. Hit- 
BERRY appeared for the plaintiffs ; and the ATTORNEY-GENERAL, 
the Soxicrror-GENERAL, and Mr. CHARLES Bowen for the 
defendants. 

The case for the plaintiff was that there was no intention to 
send the ship to sea until the repairs, which were at the time 
going on, were completed ; that there was, therefore, no ground 
for detaining the ship; and that the Board of Trade surveyors 
did not confine themselves to a mere survey, but cut the ship 
about, and pulled her to pieces in a way that was beyond their 
legal power. 

The case for the defendants was that they had good reason 
for supposing that the ship would slip away on a voyage to 
Trinidad in the hurricane season, and that if this had been 
done human life would have been placed in danger. They, 
therefore, acted simply in the course of their duty in detaining 
the vessel. It was denied that they had cut or damaged the 
ship, and it was said, on the contrary, that a small hammer and 
a picker were the only tools used in the examination. 

A great deal of evidence was given on both sides, and much of 
it was of a very contradictory character. 

Lord Coleridge directed the Jury that the question was, 
whether the defendants had trespassed upon the ship and com- 
mitted wrongful acts there; or whether the Board of Trade was 
justified in what they did by the statutes under which they said 
they acted. 

The Jury, after an absence from Court of about three-quarters 
of an hour, found a verdict for the plaintiffis—damages £1600, 
the Foreman stating that they found that the detaining order 
was not shown to be issued by the Board of Trade, 








TENDERS. 


For sinking well at new Infirmary, Notting-hill, for the parish 
of St. Marylebone. H. Saxon Snell and Son, architects. 





Messrs. Eastell and Son, Clapham... .. .. .. .. £4128 0 0 
Messrs. Pontifex and Wood, shoe-lane oF ss Ce OE OO 
Messrs. Thos, Tilley, Walbrook .. .. .. .. .. 164818 0 








Tue Local Board of Health of Kenilworth have awarded the 
first premium of £50 to Mr. G. A. Lundie, M.I.C.E., for his 
scheme for the sewering of the town. It is proposed to deal 
with the sewage on eight acres of land by intermittent down- 
ward filtration, and the whole of the works are estimated to cost 
about £5000. The local board of the town advertised for plans, 
and there were twenty competitors. 


FaiturE or Mr. Epwin Criarx.—A petition for liquidation 
has been presented by Mr. Edwin Clark, civil engineer and con- 
tractor, Westminster-chambers, Victoria-street, lately trading 
with W. H. Punchard, under the firm of E. Clark, Punchard, 
and Co. ‘The liabilities are estimated at about £760,000, apart 
from disputed claims in relation to the Lisbon Steam Tramways 
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THE PARIS EXHIBITION—WOOD-WORKING MACHINERY. 
M. F. ARBEY, PARIS, ENGINEERS. 


(For description see page 255 ) 


TENONING MACHINE, 


SABOT MACHINE. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
31, Beekman-street. 








TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ———— 5 Bae Sensi envelope legibly directed by the 
writer to himself, and bearing a a in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

D. F. G. (Devonport).— Whether you can obtain a patent in the United States 
or not depends on circunst If the i tian has to your knowledge 
been worked for more than two years in New York you certainly cannot get 
one. Apply to a respectable patent agent. 


J.N.—We cannot give you a better rule than Fairbairn’s, W = Ads. Where 
W = breaking weight, a area of bottom flange, d depth of girder in inches, 


ca constant = 80, and | the span in inches. If the depth of the girder be 
taken in feet, so may be the span. 











PENCIL-MAKING MACHINES. 
(To the Editor of The Engineer.) 
Sin,—Can any of your readers give me the names of firms who make 
the above? N. T. 
April 6th. 
VULCANITE, INDIA-RUBBER MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged to any of your correspondents who can five 
J. H, 





me the name of makers of the above. 





STEEL CASTINGS BY SIEMENS PROCESS. 
(To the Editor of The Engineer.) 

Sirn,—Can any of your ndents tell me if there is any published 
work on the above ; if so, the best and where to be obtained? Also how 
to obtain the decimal points of carbon in the simplest way. > ee 

Pontymister, April 5th. 





REPLIES. 
Replies have been sent to D. L. (‘Hot Pressed Nail Machinery ”), 
W. H. (“‘ Porcelain Rollers"), X. Y. Z. (‘‘ Wood Ferules”), J. W. (“Iron 
Pit Head Gear"), and to IRonrouNDER. 





SUBSCRIPTIONS. 

Tae Enaixeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d, 
Yearly (including two double numbers)... « &1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enoineer is registered for transmission 

Cloth Cases for binding Tux Enoineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enatneer can be had, price 18s. each :-— 
Vols, 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tuk ENGINEER cun be made up, comprising 46 volumes. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the following rates. Subseri paying in advance at the 
following rates will receive Tuk Enoineer weekly and post-free, Sub- 
—— sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Peper Copies may be had, ¥ preferred at increased 
ra 


tes. 
Remittance a Order. — Australia, Belgium, Brazil, British 
Columbia, Bri Guiana, Canada, Cape of Good Hope, Denmark, > 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
Untied States, West Coast of Africa, West Indies, China vid South: 
ampton, . 
Remittance by Bil in henge gg Buenos Ayres, — France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India, 
vid Brindisi, £2 5s. 0d. 


ADVERTISEMENTS. 

*«* The charge for Advertisements of four lines and wnder is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line ai seven words. Ithen an adver- 
Sioned mannerron tach or move Ghd charge to ton ahittings inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
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MEETINGS NEXT WEEE. 

Cuemicat Sociery.—Thursday, April 17th, at 8 p.m.: ‘ On the Deter- 
mination of Tartaric Acid in Lees and Inferior A , with some 
Remarks upon Filtration and Precipitation,” by Mr. J. Grosjean. 
“On Conditions which Affect the Equilibrium of certain Chemical 
Systems,” by Mr. M. M. P. Muir. 

THe METEOROLOGICAL Sociery.—Wednesday, April 16th, at 7 p.m.: 
Discussion on the Rev. W. Clement rr yhell r ‘On the Inclination of 
the Axes of Cyclones,” will be resumed, ¢ following papers read : — 
“On the Results of Comparisons of Goldschmid’s Aneroids,” by Mr. G. 
M. Whipple, B.Sc., F.R.A.8. ‘‘ Observations on the Temperature of the 
Atlantic during the Month of March,” by Mr. P. F. Reinsch, 
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MR. BARNABY ON OUR FUTURE IRONCLADS. 
WHEN the results of warlike operations can be calcu- 
lated with anything like certainty, the romance of war 
be scan but happily war itself has a strong tendency 
to disappear also. Nobody will court an engagement 
when the result can be shown by reliable calculation to 
be defeat. The uncertain element in war then is its 
hes stimulant, With this conviction, we t to hear 
rom the lips of no less an authority than Mr. Barnaby, 
some of the features likely to be assumed by our iron- 
clad fleet, though there is cause for congratulation in 
others. Mr, Barnaby informs us—speaking at the Insti- 
tution of Naval Architects—that we have already pro- 
ceeded far in stripping armour from our ships’ sides, and 
only protecting the vital parts to such an extent that no 
single shot or shell shall be capable of disabling a yessel, 





He ae tig in_ illustration, the t Italian first-class 
battle ships Italia and Lepanto, which are to have enor- 
mous power of engines and but are not ironclads. 
He says, “They are protected ships, and it cannot be 
deni t they are also armoured ships. They have an 
underwater deck of 3in. armour, weighing 1200 tons, and 
they have probably an equal weight of armour of 18in. 
to 27in. protecting their internal vital parts.” We had 
hoped that the terrible example made of the Shannen 
target at Shoeburyness would have checked the tenden 
to build such vessels as first-class men-of-war, thoug. 
they might have their value as auxiliaries. We will state 
our reasons presently. 

Mr. Barnaby gave us more welcome news, when he 
stated that experiments at Portsmouth were so satisfac- 
| that it is apparent that our fast merchant — 
will have a significance in warfare wholly new. it 
coal arranged round their vital parts—as in the Hecla, 
illustrated in page 297—with iron plates at intervals, 
they will become “active combatants instead of helpless 
wards to be defended.” This is specially _ for England, 
because she possesses an unrivalled fleet of merchant 
shipping. The gun that has been tried at “ coal armour ” 
as yet is only the 4} ton 7in. gun. The trial, however, 
has been sufficient to show that merchant vessels can be 
used for war purposes so long as really heavy guns are 
not brought against them. The double shells which ex- 
ploded in the coal armour failed to cause ignition of the 
material, which need be a matter of no t surprise 
when we remember that even our housemaids know how 
much more easily the hardest wood takes fire than coals. 
Nevertheless, the value of this is very limited, inasmuch 
as the rest of the ship is exposed to ignition by shells. 
We are, then, to expect that merchant vessels in our 
naval reserve will have provision made for the arrange- 
ment of their fuel as coal armour, with intermediate 
plates, round their engines and vital parts, and will, by 
carrying guns, become a formidable auxiliary power in 
war, capable of fighting as well as transport duties. 

To return, however, to our first-class men-of-war. These 
will resemble the merchant vessels on a more powerful 
scale. Mr. Barnaby says of armour, “I have shown that 
in its latest stages it consists, on the one hand, of plates, 
more than 2ft. thick ; and on the other, it is the ship’s 
own fuel, and that in both it is employed only to protect 
the absolutely vital parts.” In fact, just as the merchant 
vessels are liable to be set on fire, so are the armour clads, 
provided suitable guns are brought against them. How 
certain it is that a ship must expect to encounter such 
guns may be seen from the fact that even common shells 
can pierce unbacked plates of a thickness equal to half 
their calibre, and the shell bursts immediately «a/ter 
passing through the iron. It is probable that a 10in. 
common shell would penetrate 3in. of backed plate and 
explode in the backing, but if it failed to do so, the 
Palliser shell of the same piece, or even of the 7in. 
gun, would pass through such armour like paper, burst- 
ing deep in the backing. Mr. Barnaby says that 
a ship might be penetrated without seriously suffering, if 
her vital parts were protected, but he does not touch on 
the question of conflagration from the explosion of shell. 
Hitherto there has been strong reason to suppose that 
while the sides of thick armoured ships might be pene- 
trated by shot from very heavy guns, they would only 
enter in the form of blind metal; that shells would ex- 

lode before their flash had access to the backing—in- 
Seed. that it was probable that the action of bursting 
would take place sufficiently quickly to interfere with 
netration in the case of armour. So that, in fact, our 
eavily.clad ships were only liable to be set on fire by 
being struck in particular places, while for the sake of 
penetration it was likely that shot would be employed, 
and consequently destruction by fire be almost out of 
the question ; and this was true when even the heaviest 
guns were brought against them. Now all is to be 
changed, and fire must again become, for anything that 
we can see, the chief terror of naval engagements. How 
is this? Mr. Barnaby mentions two facts that may 
furnish us with the key to the difficulty. One, that tor- 
pedoes are to be greatly employed, as he informs us. This 
omy te: 4 to short ranges, but under any circumstances 
can ly meet the question, for the existence of only 
an inevitable danger justifies us in not providing 
against another. The other fact adduced is certainly 
startling. It appears that the Qin. steel shell of Sir 
Joseph Whitworth, of which we gave a sketch in THE 
Enernger of November 1, 1878, when it had passed 
through two 12in. plates of iron, was loaded with a gun- 
cotton bursting charge in such a way that it was success- 
fully driven through a 9in. plate without exploding the 
cotton. If this means that the explosion of shells can 
be delayed sufficiently to enable them to penetrate really 
thick armour, and not to explode until after they enter 
the backing, then we admit that the future use of armour 
is very seriously compromised. Nevertheless, it appears 
to us as if heavily-armed and armoured ships, with 
wer to fire in- all directions, such as the Thun- 
erer, might manceuvre among partially armed ships, 
always engaging with their side oblique to the 
enemy, as far as circumstances admitted, with little 
danger of being penetrated, and scarcely any of being 
set on fire, while every shell from their guns which 
struck the enemy’s vessels would work havoc in them. 
It is difficult to see why another Sinope might not take 
place, when it would be small consolation to burning 
ships that their engines were very heavily plated. There 
must surely be some answer to the difficulty we have 
raised, but we do not know it. Where some vessels pos- 
sess such overpowering means of attack and defence as 
is likely to be the case in future naval warfare, the ele- 
ment of uncertainty enters much more largely into the 
prospects of an enterprise. Armour-c ships were 
costly and monstrous in many ways, but they limited the 
number of combatants for real stand-up fighting. Tor- 
pedoes and the great development of artillery fire have 
altered all this, and we are left in a state of great uncer- 
tainty as to what to expect, Under these circumstances, 





the experiments that show how great a power exists in 
our mercantile marine are welcome. 


THE LESSONS OF THE SZEGEDIN DISASTER. 

In our issue of March 21st we briefly noticed the 
terrible catastrophe at Szegedin, and in that of 
March 28th we presented to our readers a map of the 
district, showing the course of the two rivers .Theiss 
and Maros, which unite at Szegedin, the various 
embankments by which they were confined, and 
the points at which these were pierced by the floods. 
The accounts published of the whole occurrence 
both here and in Austria, are very meagre, and 
almost devoid of such details as would cautie’® fair 
opinion to be formed of the question from an engineer’s 

int of view. It does not seem likely, however, that 
urther information will be forthcoming, at any rate for 
some considerable time ; and we therefore pro to 
consider shortly the lessons which such a disaster 
should teach us. Stripped of local and accidental 
circumstances, the general features of the case are 
briefly these. A large river, draining an extensive 
mountain region, descends by a — rapid course into 
a nearly level plain, through which it wanders for a 
considerable distance, until it reaches its mouth. Where 
it descends from the mountains, its current is of course 
very rapid, and bears with it a large quantity of more or 
less fine silt, washed into it by the rains and rivulets 
from the surrounding hills. When it reaches the plain 
this velocity is at once reduced very greatly ; the silt in 
consequence can no longer maintain itself in suspension, 
and sinks to the bottom, forming a deposit which is no 
doubt deepest where the river debouches from the moun- 
tains, but which extends through the greater part of its 
course in the plain. The effect of this deposit is by degrees 
to fill up the bed of the river, and cause the adjacent 
levels to be flooded. To obviate this evil only two 
courses are possible ; either to remove the silt, or to con- 
fine the river by artificial banks. The latter, as a matter 
of fact, is adopted ; but as the level of the river-bed is 
continually being raised by deposit, the banks have con- 
tinually to be raised at the same rate. By degrees they 
take the form of lofty embankments, between which the 
river flows, with even its bed lifted high above the level 
of the surrounding country. Then comes a time of 
exceptional flood ; the river rises many feet above its 
normal level; the banks are not everywhere * strong 
ayt a to resist the additional pressure ; at some point 
or other they give way, and the whole of the low-lying 
district is inundated. The evil thereby occasioned may 
in some instances be comparatively small; in the pre- 
sent case it assumed appalling proportions, first, on 
account of the enormous area which is submerged, and 
secondly, because thelarge and flourishing city of Szegedin 
was involved in the ruin. Nearly 1000 square miles of 
fertile country rendered for the present valueless, several 
hundred lives lost, 9500 houses washed away, and the 
inhabitants of a whole city left houseless and penniless— 
these are facts which must impel all who hear them 
to ask whether such a calamity might not have been 
prevented in the past, or at least whether similar 
calamities may not be prevented in the future. 
Turning, with this inquiry in our minds, to the facts 
of the case, we see at once that two considerations are 
involved in the answer :—First, are such embankments 
in themselves necessary? Secondly, supposing them to 
be necessary, how are they to rendered secure ? 
To the first question we answer at once, that such 
embankments are not necessary. In saying this, we do 
not wish fora moment to cast blame on the engineers, 
whoever they were, who constructed the embankments of 
the Theiss and other like rivers. They simply did the 
only thing that could be done in their times ; but it does 
not follow that it is the only thing that can be done in ours. 
Granted the deposit of the silt, there are, as we have 
already pointed out, only two possible alternatives, one 
to remove the deposit, and the other to embank the 
river. Now in the days when the embankments were 
commenced, the removal of the silt from the bed of a 
large river would have been a work so enormously diffi- 
cult and expensive, as practically to put it out of the 

uestion ; on the other hand, the embankments were 
tien small, and only needed a moderate amount of 
ordinary manual labour, which could be had at very 
cheap rates. Now all these points are reversed. The 
embankments have grown into huge ramparts re- 
quiring great care in maintenance, and at the same 
time continual enlargement ; their construction is still a 
matter of hand labour, but this, instead of being cheap, 
is exceedingly costly ; and the removal of the silt can 
effected with ease, certainty, and a by calling in 
the — aid of the steam dredger. his point will 
be placed in the clearest light by considering it as a ques- 
tion of comparative cost. Given a river whose breadth 
is 6 feet, and which is confined between banks raised 
h feet above the level of the adjacent plain. Suppose 
the water level to be raised through a space dh by a 
deposit of silt of that thickness; we have then to estimate 
whether it will be cheaper to remove this deposit by 
dredging, or to raise the embankments to a height 
h+dh. For this purpose we must find the amount of 
soil to be shifted in each case. For the sake of sim- 
plicity, we will assume that the embankment has on each 
side a slope of 2 to 1, and that the top is kept at a con- 
stant breadth of 6ft. If we had assumed—as we might 
fairly have done—that the slope on either side was flatter 
than this, or that the breadth of the top was a constant 
fraction of the height, it is clear that the amount to be 
added to the embankment would have been greater, and 
the result therefore more favourable to dredging. In 
any case, if 2 be the angle which each slope makes with 
the horizontal, a little trigonometry will show that the 
thickness of earth which must be laid on the slope to 
correspond with a raising of the top by dh feet will be 


2 dh cos. 2; and as the length of the slope is ao the 
total earth to be deposited per foot run will be 2 / cot, q 
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x dh, avery convenient expression. With a slope of 
2 to 1, as here assumed, cot. ¢@= 2; hence the earth to be 
deposited on each slope is simply 4 hxdh, and the 
tocal quantity required per foot run for the two embank- 
ments is 2 (6+ 4h)xdh, or (124+8h)xdh. On the 
other hand, the quantity to be removed, if dredging be 
resorted to, is approximately bxdh. Supposing for a 
moment that the cost of the two operations is the same 
r cubic foot ; then dredging will cheaper than em- 
anking, whenever the height of the embankment exceeds 


b—12 Thus, to take the case before us, the width of 


the Theiss above Szegedin appears to be about 150ft. 
Dredging will then be as cheap as embanking, whenever 
the height of the embankment above the plain exceeds 
150 — 12 

8 
tion that the cost of the two operations is the same. 

But this supposition, it can be shown in a moment, is 
enormously at variance with the truth. Of course it is 
impossible to give anything like exact figures, without 
knowing the circumstances of each case. But taking 
first the raising of the embankments, it is clear that this 
will involve the following operations :—({a) The excava- 
tion of the soil from the adjacent level, which in almost 
all cases will be badly drained ; hence pumping will be 
required during the excavation, and the ground excavated 
will be lost for agricultural purposes. (6) The removing 
of the turf covering the existing bank. (c) The deposi- 
tion of the soil in thin layers, well rammed, and carefully 
trimmed to the proper slope. (d) The replacing of the 
turf on the top of the fresh soil. In the most favour- 
able circumstances, it seems hopeless to expect that this 
work could be done for less than say 1s. 6d. per cubic 
yard. On the other hand, dredging would here be 
carried on under the most favourable conditions 
possible. The spoil would consist entirely of fine silt 
er gravel recently deposited in even layers; the 
velocity of the current would never be great; the 
hindrances from navigation would not generally -be 
serious, and the spoil would be got rid of im the easiest 
way by simply tilting it over the adjacent banks, where 
it would in most cases form a valuable soil. Even with 
an ordinary bucket dredger, the total cost of such work, 
where done in large quantities, should not exceed 3d. to 
6d. per cube yard; but this may probably be much 
reduced by the employment of excavating dredgers, such 
as are now made by several firms. Very suitable 
dredgers are now employed in the Sone Canal in 
India, and in other places, doing exactly this description 
of work ; and we have good authority for stating that, 
where conducted on a sufficiently large scale, the working 
expenses are not likely to exceed one penny per cubic 
yard. To this must, of course, be added something for 
interest on capital ; but taking everything into considera- 
tion, we shall at least be within the mark in assumin 
that the cost of dredging “we cubic yard does not excee 
one-fifth of the cost of embanking. On this assumption, 


, or say 17ft.; this being under the supposi- 


we must put ; for } in our former investigation ; and the 
height of embankment which will render the cost 


; fc , b—60. 
of the two operations equal will be ——" instead of 
b—12 


rig Thus, to take an example, with a river 800ft. 


wide, confined between banks only 20ft. high, it would 
still be cheaper to adopt dredging than to raise the 
embankments ; and with rivers of ordinary width—such 
as the Theiss—the same would hold if the banks were 
only a fraction of their present height. 

In estimating the importance of these facts it should be 
remembered that the process of embanking must clearly 
have a limit somewhere, while the process of dredging 
has none ; and also that the Theiss is by no means the 
only case to which they would apply. On all sides of 
the great mountain chains of Europe there are rivers 
which are more or less in the same condition. We need 
only mention the most important case of all, that of the 
Po, which, after gathering to itself the turbid and glacier- 
fed torrents of the Alps, flows through the fertile plain of 
Lombardy, asa noble river indeed, but confined between 
enormous banks, and raised high above the surroundin 
country. These embankments are a source of continua 
anxiety and expense, and a break at any point of them 
would entail ruin and disaster, to which that of Szegedin 
would shrink into insignificance. Even in our own 
country the case is not unknown, as shown, for instance, 
by the serious fioods of three years back in the low levels 
of Somersetshire. We commend the matter to the parti- 
cular attention of dredging engineers and cuntractors, 
who, by working out the special conditions of the pro- 
blem, and then bringing the whole question before the 
authorities interested, might not improbably confer 
immense benefits on the community, and at the same 
time reap considerable advantages themselves. 

With regard to the second question which we proposed, 
viz., the best means of preserving the embankments of 
a river, supposing them to exist, we have but little to say. 
Considering the vast importance of the subject, it is 
astonishing how little seems to be known upon it. We 
are not now speaking of the construction and general 
maintenance of such embankments, as to which much is 
to be learnt from the works of the old engineers, espe- 
cially the Dutch; but of the measures to be adopted 
when a breach is immediately threatened. On this point 
there seems little to be gleaned from the records of the 
Szegedin disaster. We hear of the strange apathy of the 
townspeople, who had to be driven by force to the work 
of Eons their own property and lives ; we also hear 
of hundreds of soldiers and peasants stretched on the 
face of the embankment, piling sacks and earth upon it 
in storm and darkness, with the waves breaking at their 
feet. Of any real effort of engineering skill, beyond 
this mere heaping on of heterogeneous material, we have 
no hint, The only point from which any useful lesson 


can be drawn is the mention of waves. It appears that 
the breach in the last defence of the town—the embank- 
ment of the Alfold and Fiume Railway—was caused not 
by the mere head of water, or by the run of a torrent, but 
by the beating of waves, raised hy a strong gale on the 
surface of the vast lake formed by the inundation. This 
is a danger which in such cases might easily be over- 
looked, but the greatness of which is at once apparent ; 
and especially because it will always attack the as on 
the reverse side, where no peril is in general appre- 
hended, and no special precautions taken. The way in 
which a flood acts upona oa of ordinary earth is peculiar. 
As soon as the water has washed below the surface, it 
begins to filter through the bank, and soon appears at the 
other side, first as a mere weeping, which gradually grows 
into a rivulet, then into a stream, and finally into a tor- 
rent which sweeps the whole bank away before it. It is 
clear, however, that there is always some time given for 
the defence of the breach, even after the attack has 
declared itself. if the weeping can only be checked as 
soon as observed, no further results will follow. The 
difficulty is that the leak must of course be stopped at 
the inside, not the outside of the bank, and that here it 
is not easy to discover its exact position. The heaping 
on of clay, sand bags, faggots, c&c., as at Szegedin, is of 
little avail. They are useful in themselves, but only if 
they have something to give them coherence, and bind 
them together as it were into a solid plaster, to be spread 
over the whole of the area within which the leak may 
lie. The suggestion seems worth making—even if, as is 
probable, it has been made before—that wire netting 
should be employed to give this coherence. It is to be 
had everywhere, and is easily portable in comparatively 
light rolls, which can be at once spread out, so as to 
cover a considerable area. One end would of course be 
fixed just above the water line, and the other taken out 
by men wading, or by boats, as far from the bank as it 
would reach. It would immediately sink, and then lie 
over the surface as a strong net, ready to entangle and 
hold fast the clay and brushwood which should be at 
once thrown on the top of it. By this means it would 
seem that a considerable area might be very rapidly 
covered with a plaster of the kind required, practically 
impervious even to the action of waves. Without, 
however, insisting on this particular device, it seems 
essential that all the facts of such cases should be care- 
fully studied, and the possible remedies thought out, 
tested experimentally, and reduced to rules ; for it must 
be remembered that this is one of those emergencies in 
which an engineer cannot feel his way. He must know 
exactly what is the best thing to do, and do it. To wait 
till a bank is in danger before considering how to save 
it, is about as wise as to wait till the ship is on fire before 
putting the pumps in order. 


THE MYSTERY OF THE IRIS. 


Ir any proof is wanted that little or nothing is known 
with certainty concerning the various phenomena of 
screw ‘tay essen it is supplied by Mr. Wright's paper 
“On the Steam Trials of the Iris,” read last Friday 
before the Institution of Naval Architects, and by the 
discussion which followed it. The circumstances con- 
nected with the Iris may be briefly stated, and the state- 
ment will render Mr. Wright’s paper intelligible to those 
who are not familiar with the career of the ship. The 
Admiralty desired to build certain despatch vessels 
which should be exceptionally fast. The Iris is one of 
these ships. It was intended that a maximum measured 
mile speed of 17°5 knots per hour should be reached by 
her; and all the available resources of naval science 
were invoked that this result might be attained. Mr. 
Froude made the requisite calculations as to power, 
the peepeone which her twin screws should assume, 
the best form for her hull, and so on. It is not too much 
to say that on such matters as these Mr. Fronde is the 
greatest authority in the world. If he is not able to 
impart information concerning the action of screws and 
the resistance of hulls, then it would seem that 
engineers and shipbuilders in general must remain 
in ignorance. Now Mr. Froude predicted that cer- 
tain conditions which he laid down being fulfilled, the 
Iris could be driven at 17°5 knots per hour with 7000 
indicated horse-power. His calculations were checked at 
the Admiralty, and were pronounced correct. The ship 
was built in accordance with Mr. Froude’s views. She 
was put on the measured mile, and her engines indicated 
7503-horse power; but the speed attained was only 16577 
knots, or nearly one knot less than the predicated velocity. 
At first sight, this may appear to be a close approxima- 
tion. When, however, it is ees in mind that th 
required to propel a ship increases at a somewhat more 
rapid rate than the cubes of her velocities, it will be seen 
that the discrepancy was really very large. At least 9000 
indicated horse-power would be required todrivetheship at 
175 knots. As no change could be made in the hull, and 
none was needed in the engines, alterations were made in 
the only available quarter. The screws were reduced by 
the simple expedient of removing two blades from each, 
with the satisfactory results set forth in Mr. Wright’s 
paper. As the two-bladed screws did not permit the 
engines to be worked up to their full power, new four- 
bladed screws were substituted for them, and with these 
not only was Mr. Froude’s prediction fulfilled, but much 
more than fulfilled, for the ship actually attained a speed of 
18°573 knots, or more than a knot an hour faster than 
was expected. Here, then, we have two distinct errors. 
In the first place, 7000 indicated horse-power would not 
drive the Iris at 17°5 knots, and in the second place, it 
sufficed to drive herat18°5knots, Letus sup that when 
the Iris was first tried, a speed of just 17°5 knots had been 
attained with 7000 indicated horse-power. It would have 
been said at once that the principles on which she had been 
constructed and fitted with engines and screws was per- 
fectly correct ; nothing more would have been expected 
fromher. She would have constituted a precedent; and the 
accuracy of the scientific deductions of the Admiralty 





and its advisers would have been regarded as vindicated 
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against all comers. By a fortunate circumstance the ship 
disappointed her designers. New screws were fitted to 
her, and the ship at once surpassed all the expectations 
formed concerning her. e wish it to be clearly 
understood that in writing thus we have no intention to 
disparage Mr. Froude, Mr. Barnaby, or anyone else, 
Farfromit. The trials provein all their circumstances that 
very little is known accurately arom - the action of 
screw propellers, even by such men as Mr. Froude and 
Mr. Barnaby. 

Mr. Wright’s paper is a model of what such papers 
should be, yet it is not possible to peruse it without 
regret. Here we have put Gane us the complete particu- 
lars of an elaborate set of experiments conducted on a 
great scale at much cost and presenting abnormal 

henomena ; and yet even so eminent an authority as Mr. 

Vright was unable to draw a satisfactory deduction from 
the facts collected with so much pains. The speakers 
who followed him threw no Hight on the subject. They 
praised his paper, vindicated the honesty with which the 
trials were carried ov t, made certain suggestions, and left the 
thing just where they found it. No one present at the 
meeting knew why the Iris performed so badly with her 
original screws. Mr. Wright put up hypotheses to explain 
it only to knock them down again. He is too logical to be 
satisfied with that which does not really convince him. 
Finally, he fell back on the suggestion that the first 
screws failed because they caused eddies. “ Each blade 
robably came in contact with eddies set up by the 
blade which preceded it, particularly towards the 
point of the blades where they were broadest and the 
velocity greatest. The eddies would, no doubt, be 
worst when the blades approached the side of the ship, 
and the head of the A brackets which carry the screw 
bearings.” These are mere words and convey no meaning 
whatever. We venture to think that if Mr. Wright were 
asked to draw the eddies in which the propellers of the 
Iris worked, he could not accomplish the task with any 
result satisfactory to himself or any one else. It will be 
clearly understood that the screws absorbed 7500-horse 
power, less about 8 per cent. for friction. The screws 
which drove her at 18°5 knots took rather less power, but 
practically we may regard it as the same for our present 
purpose. The question to be decided, then, is why did 
not the ship go as fast with the No. 1 as with the No. 3 
screws? e answer is that either the resistance of the 
ship was greater, or the thrust of the screws less in the 
former than in the latter case. A complete examination 
of the facts will show that no one knew what was the 
thrust of the propellers. We have, it is true, a calcu- 
lated thrust obtained by the formula 
P. X 33,000 
mean pitch of screw x revolutions, 
but this does not give the actual thrust. If this last 
were known, then would much that is now mysterious be 
cleared up. Thus, for example, if it were found 
that the thrust was less with No. 1 than with 
No. 3 screws, it would become evident that the power of 
the engines was wasted in churning the water, or in 
putting it in motion not directly or nearly directly astern, 
then might Mr. Wright’s notion about eddies be investi- 
gated ; and something like a correct idea as to what an 
eddy really is, and how it influences a screw propeller, 
might be obtained. If, on the other hand, it was found 
that the thrust was just the same with one set of screws 
as with the other, this would go to prove that Mr. 
Wright’s second hypothesis has a foundation in fact. 
“The four broad pointed blades of large area, following 
each other so quickly, and approaching so near the sides 
of the ship, must interfere much more than the other 
screws with the stream-like motions of the water closing 
in at the stern to balance the head resistance.” If this 
be correct, it means that with the No. 3 screws the resist- 
ance of the ship was diminished. Estimating the relative 
efficiency of the two screws in terms of thrust alone, they 
may have both been equally good. If this were the case, 
then any investigation of the problems presented by the 
performances of the Iris, would be narrowed to an inquiry 
into the reason why the original screws caused the ship 
to offer a greater resistance than any of those tried sub- 
sequently. If, on the contrary, it was shown not that the 
resistance of the hull was augmented, but that the thrust 
of the screws was diminished, then the inquiry need 
only follow the line of a consideration of the cause which 
made No. 1 screws give less thrust than No. 3 screws. The 
importance of ascertaining what this thrust of the screws 
really was is so great that we beg to direct the attention 
of Mr. Froude to the matter, in the hope that either 
directly or by experiments on adequate models he may 
able to supply at least approximately accurate 
information on this point. 

Although, until this question of thrust has been cleared 
up by direct experiment, it.may be impossible to speak 
with authority concerning the point at issue, we venture 
to think that if proper use be made of the figures con- 
tained in Mr. Wright’s paper, we may arrive at conclusions 
not far from the truth. Until all the facts were before 
us it was useless to speculate; but Mr. Wright has 
supplied just what is wanted, although, curiously enough, 
he seems not to be aware of the fact himself. e have 
little or no hesitation in saying that the fault of the first 
propellers was that their pitch was not properly propor- 
tioned to the speed of the ship, hence their failure. On 
referring to Mr. Wright’s paper, which we print on another 

e, it will be seen that at all speeds the screws No 1 
had a negative slip which augmented from 1°57 per cent. at 
full speed to 5°33 per cent. at 8187 knots. In all the other 
trials save the last, the slip of the screw was positive; and in 
the third series of experiments it rose from 2°97 per cent. 
with a speed of 18°573 knots to 3°36 per cent. with 
a speed of 7°797 knots. These figures go to show that 
the effective thrust was greater with any of the screws 
tried than with No. 1. It is known that a ship 
cannot be made to move ahead either by a screw or a 
paddle unless the propelling instrument causes water to 
move astern. In other words, the accepted theory is 
that water at rest is incapable of offering any resistance 
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to a float or a screw blade, and that the resistance which 
it does offer is measured by the weight of water moved, 
and its velocity. If now a screw passes through the 
sea at a ter speed than that due to its pitch, it 
appears to be clear that it cannot send water astern. To 

et over this difficulty it is supposed that when a screw 
a negative pitch the ship drags water after her, so to 
speak, or that, in other words, the water rushes in behind 
her, and so inpinges on the screw, the result being 
negative slip. though this theory has been allowed to 
pass unquestioned for many years, it “o~ to be hardly 
worthy of the credence it receives. The water drawn 
after the ship cannot give out more power than it has 
received from the ag ay through the medium of the 
advance of the ship. But the theory in its simplest form 
assumes that the water can really give back not only all 
that it received, but as much as will balance the whole 
thrust of the screw, which is manifestly absurd. The 
truth appears to be that when a propeller has negative 
slip, that slip can only be referred to one point of the 
blade, which elsewhere has a slip. For instance, 
the negative slip which Mr, Wright gives was obviously 
calculated on the mean pitch of the propellers, 18ft. 2in. 
But their maximum pitch was 19ft. 2in., and this part of 
the blades would have a positive slip. 

We have endeavoured to show in previous articles that 
the rate at which a ship advances through the water will 
be, other things being equal, determined by the thrust of 
the propeller, and not by its pitch. Now let it be supposed 
that the thrust required to propel the Iris at 16°577 nota 
was obtamed when the propeller was making but 91°04 
revolutions per minute. But 16°577 knots per hour is 
faster than a screw with a uniform pitch of 17ft. Qin. 
could progress, but it is slower by 5 per cent. than 
a screw with a uniform pitch of 19ft. 2in. could advance. 
It follows, consequently, that the whole thrust was got 
out of the after edges of the blades, which tended to 
advance faster than the ship, and that the remaining 
portions of the blades were nig 4 dragged through the 
water, only causing resistance. hen the two blades 
were removed from each propeller, the area of resistance 
was diminished by one-half. The thrust was reduced at 
the same time, and with it the speed of the ship, which 
now came to be such that there was a positive alip for a 
pitch of 18ft. 2in. The effect was virtually the same as 
increasing the pitch. The result was that much less 
power was wasted in dragging the worse than useless 
portion of the propeller through the water. In the third 
and fourth series of trials we have screws with mean 
pitches of respectively 19ft. 11}in. and 2Ift. 3}in., 
all giving positive slips. In the best results ob- 
tained—that with a two-bladed Griffiths screw— 
the indicated power being 7556 horses, and the speed 
18°587 knots, the slip reached 5°04 per cent. and it 
is more than probable that the whole area of the screw in 
this case was usefully gg and that none of it was 
dragged through the water. We suggest that the investi- 

tion should be pushed a little further, and that the Iris 

tried with a pair of screws with sucha pitch that 
a  eapomi slip of between 8 and 10 per cent. may be had. 
This would ee be the case with screws having a 

itch of 22ft. Gin. The blades might ke made, perhaps, a 
ittle narrower than those of the screws now fitted to the 
ship. It is extremely nog ves with this change 
the speed of the Iris could brought up to 18°75, 
or even 18'8 knots, with 7500-horse power. The lesson 
most prominently taught by the trials of the Iris seems 
to be that the pitch of the original screws was too small 
for the speed due to the thrust which the said screws 
could get up, and that power was wasted literally by one 
portion of the screw fi hting another. The direct result 
on the ship was, that the thrust was diminished by the 
amount of force required to drag the non-effective part 
of the blades through the water. 





THE BOARD OF TRADE AND SHIPOWNERS. 


AN appropriate comment on the articles on ‘‘ Board of 
Trade Surveys,” which have recently appeared in our 
columns, is afforded by the case Kain v. Farrer, decided at 
Guildhall on the 3rd instant. Mr. Farrer, Secretary to the 
Board of Trade, was sued by Mr. Kain for damage done to 
his ship, the Dora, and for detention. Mr. Farrer obtained 
judgment in his favour, and the case was continued against 
Mr. Thomas Gray, Captain Wilson, chief officer in the port of 
London, and Mr, Abbot, a Board of Trade surveyor. The 
jury found for the plaintiff with damages £1600. It appears 
that while the Dora was lying in the river, the Board of Trade 
was informed that she was going to sail while unfit for sea, 
pene re a surveyor went on board and the proceedings com- 
= of took place. The Times of Saturday, we are 

appy to say, has taken up the subject, and it will be seen 
that the following passage from the leading columns of our con- 
temporary illustrates, and that very perfectly, all that we have 
recently said on the subject of “Beard of Trade surveys :— 
‘*Secret information was given to the Board of Trade with 
respect to the Dora, and on the 24th she was visited by per- 
sons acting on behalf of the Board. The owner thought it 
right to on Mr, Gray at Whitehall; and at the interview 
the latter appears to have ressed himself in a manner 
which, but for the fact that Mr. Kain’s evidence on this 
point was not contradicted at the trial, would be hardly 
credible. In reply to the owner’s remonstrances, Mr. Gray 
observed ‘that he was only dependent upon surveyors’ 
ph ;’ ‘that he had been so blamed and censured by Plim- 
soll for having used his discretion in detaining ships that he 
was resolved no longer to use any discretion whatever ;’ and 
‘that he would place her (the Dora) under arrest, right or 
wrong ; and that if he was wrong the Board of Trade were 
well able to pay any damages or loss I might sustain by 
reason of the arrest.’ Mr. Gray pathetically added that ‘he 
was roused out of his bed at all hours of the night by special 
messengers to stop ships from information seppiien | by 
Plimsoll’s agent—at all hours of the night; that he hated 
Plimsoll as much as any shipowner did, and that often the 
vessels which were detained were detained most unjustifiably.’ 
Here is a strange spectacle. Pity for poor, distracted Mr. 
Gray cannot divert us from the grave purport of all this, 
Great and almost limitless powers are lodged in a public 


is committed to a worried and distracted official, who is afraid 
of using his common sense, who disclaims all intention of 
acting on his own judgment, and who suffers himself to be 
guided by underlings. Unfortunately, all tlie surveyors of 


manner. According to the plantiff, he ignored Lloyd’s sur- 


of the ‘beam fillings’ of the ship. When he was cross- 
examined by Mr. Watkin Williams, he admitted that this 
operation was ‘wholly unnecessary’ and ‘wanton,’ and that 
he had allowed the beam fillings to be removed under a mis- 
apprehension as to the structure of the ship. ‘I would have 
cashiered the foreman that did it’ was his own emphatic 
remark, Mr. Abbott had erroneously assumed that the deck 
beam fillings could be knocked out or removed without injury 
to the structure of the ship. He did not take the trouble to 
ascertain, as he readily might have done, that they were fix- 
tures fastened to knees or straps of iron, and firmly bolted, 
so that they could not be removed without structural injury, 
and could not be replaced without much expense. It is 
unnecessary to study the multitude of other points raised in 
the case. The self-condemnation pronounced by Mr. Abbott 
in his cross-examination goes far to justify the verdict of the 
jury. It is not easy to conceive a more reckless use of wide 
powers than the whole transaction exhibits from first to last.” 


THE THOMAS STEEL PROCESS, 
On the 4th instant a large party assembled at the works of 
Messrs. Bolckow, Vaughan, and Co., Middlesbrough, to 
witness the conversion of iron into steel on the system devised 
by Mr. Sydney Thomas. The foreign patents for this inven- 
tion are not yet complete, and at the request of Mr. Thomas 
we refrain from giving any account of the details of the process. 
It must suffice for the moment to say that it in some respects it 
is a development of a system tried by M. Tessie-Du Motay, at 
Commines in 1871. He lined the Bessemer converter with bricks 
made of magnesia and basic refractory materials. Mr. Thomas 
uses lime as a lining for the converter, and he employs lime to 
remove the phosphorus. It is well known that phosphorus 


impossible to do the work at a price sufficiently low to make 
it pay. It is stated that in this respect Mr. Thomas has been 
quite successful. For the reasons we have given we shall 
not enter into details at this moment, but we may say that 
the results obtained so far appear to be full of promise. 








LITERATURE, 


Healthy Homes, By Fieemrne Jenxiy, F.R.S., Professor 
of Engineering in the University of Edinburgh. David 
Douglas, Edinburgh. 1878. 
WE have read this little book with a great deal of 
pleasure. The literature of sanitary science bids fair to 
assume enormous proportions; and it is but too well 
known that much of it is worthless. Those who write 
on such subjects usually entirely ignore practical con- 
siderations; and having once established to their own 
satisfaction that certain things are right, they proceed to 
advocate their adoption, or insist on their use, with an 
utter disregard to the objections which may be urged 
against doing anything of the kind. Mr. Jenkin supplies 
a welcome exception to this rule. He knows perfectly 
well that although many things in sanitary science may 
be right in theory, it may be next to impossible to reduce 
that theory to practice ; and he disposes very shortly of 
the instructions given by many writers by asking whether 
they would dream of adopting what they advocate in 
their own houses. He points out that in very many 
cases popular opinion is right, gwasiscience to the contrary 
notwithstanding ; and he shows that expensive traps 
and complicated sanitary arrangements are not necessary 
to keep sewer gas out of a dwelling house. L : 
The book is composed of three lectures delivered in 
Edinburgh early in 1878—two to the members of the 
Philosophical Institute, and the third to the Medico- 
Chirurgical Society. They were in some measure intended 
to advocate the establishment of a “ Sanitary Protection 
Association,” and in a few months this society was actually 
formed, and numbered 500 members, each paying a 
subscription of one guinea. Out of the subscriptions a 
leading engineer is paid as consulting engineer to the 
Association, the greater part of the funds goes, however, 
to the executive staff, consisting of young engineers, each 
followed by his workmen, who give their whole time to 
the Association. The scheme appears to us, if properly 
carried out, to be worthy of imitation in every town of 
any importance. Householders would, asa rule, willingly 
ay a small fixed sum every year in order to have the 
benefit of good professional advice, and the services of 
competent workmen well looked after, and paid moderate 
wages. We are glad that the scheme has succeeded in 
Edinburgh. Who will try it in London? : 
Our author warns his readers that he has not given 
them a complete treatise on sanitary matters. No 
apology was necessary. What he has said is complete in 
itself and to the point. We feel tempted to give many 
extracts from his pages, but the price of the work is so 
small that it is unnecessary to do this. But we cannot 
rest content with only expressing our approval in general 
terms. We must call attention to one or two of Professor 
Jenkin’s utterances, which contrast strongly with much 
of the hackneyed jargon which we encounter on every 
side in the present day. For example, he tells us no 
more than a simple truth when he asserts that sewer gas 
is unpleasant and unwholesome, but not necessarily 
poisonous. Unless, in a word, it is infected by that 
mysterious something which, for want of a better name, 
we may term “the germs of disease,” it is practicall 
harmless. If it were not, thousands of lives would be lost 








ment, It is free to saddle at its good pleasure 
shipowners with vast expenses, Everything is left to 


can be god rid of by the use of lime, but hitherto it has been 6d. pe 


the wisdom and discretion of the Board of Trade; | become infected, it should be kept out of our houses ; and 
and where does that wisdom reside, and how is that discre-| for doing this he rejects all manner of traps indoors, and 
tion exercised? No discretion is exercised. ‘The sole power | relies on cutting off all direct communication with the 
main sewer by means of the simplest arrangement we 
have yet seen for the urpose. Traps are used indoors, 
but only to prevent disagreeable smells. The cut-off 
the Board do not seem to be worthy of the generous confi- | 4ttangement consists of two dip or U traps in earthen- 
dence reposed in them. Mr. Abbott, who conducted the | Ware, end to end with an opening to the air covered by 
survey and ordered the repairs, acted in a high-handed | @ fra between them. In this way the great objection to 
a 


cut-off traps, namely, that they are difficult of access, 


veyors ; he interfered with the work being done for the sake | and liable to choke up, is entirely removed. We have 
of re-classification, and greatly increased the expense ; and he | seen, we will not say noth 

and others went about, it was said, chopping, probing, and | to Professor Jenkin’s arrangement, and it is with much 
tearing up the spars or timbers of the vessel. Among the | regret that we add that unsurmountable objections exist 
things done by Mr. Abbott’s orders was the removal} to jtg adoption in but too many cases. Let us 
take, for example, a house in a street. The drains 
must run under the basement. The only place where 
the cut-off trap can be placed is either in the cellar 


ng better, but nothing atall equal 


or in the area, if there be one. In the first case, when 
the cellar is full the trap will be inaccessible. Further- 
more should the syphon next the main sewer be emptied 
or partially emptied, a flood of sewer gas would find its 
way out. It could not penetrate into the house through 
the ordinary inlets for sewer , but it would find its 
way in through doors and windows. In houses without 
areas or coal cellars in front, there is actually no place 
whatever for such a trap. It must be borne in mind that 
it is simply about lft. in length of an open drain, 
covered only by a grating. Now in the case of a subur- 
ban villa or of a country house, there is no difficulty 
whatever in adopting this arrangement ; but as far as 
regards the town mansion or the city house, we fear that 
itis quite inapplicable. If Professor 5 enkin can show that 
we are wrong on this point, we shall be much pleased. 
Prof. Jenkin has much to say in favour of the ordinary 
open fire, and but little in the way of praise for hot air 
stoves and the hundred and one devices of the kind, and 
wecordially echo his sentiments. Muchis said of the waste 
of heat “up the chimney.” This heat is not really wasted, 
it is employed in producing ventilation. Of course we 
know that this result could be secured much more 
economically by other expedients. A ton of coal will 
last about forty-five days in an ordinary sitting-room in 
which a good fire is maintained. The cost will be about 
r day. The room could no doubt be heated by 
hot-water pipes and ventilated by a fan for less than 2d. 
per day. But is the game worth the candle? No sub- 
stitute has yet been found for the sun as a heat-giver, 
but the sun warms by radiant heat; so does an open 
fire, and we may enjoy all the benefits of radiant heat 
while taking in not disagreeable and possibly unwhole- 
some luke-warm air, but air of an agreeable tem- 
perature. But with stoves, and hot-water pipes, and 
such like, this is not possible, and we are compelled, 
in order that our belies may be warm enough, to 
breathe air much too hot to be pleasant. As Professor 
Jenkin says, “ Writers on ventilation are too apt to forget 
that we like cool air to breathe just as we like cool water 
to drink. Neither luke-warm air nor luke-warm water 
is palatable. We only submit to these when we can get 
nothing better.” Our author, we may perhaps add, points 
out that for large public buildings the open fire system is 
inapplicable, and as a substitute he prefers hot-water 
pipes, which do not spoil the air. 

rofessor Jenkin has a good deal to say concerning filters, 
and he is very severe, and justly so, on those who, when 
advertising their wares, make all sortsof extravagant claims 
concerning the efficiency of their inventions. Domestic 
filters may be of service, but in only too many instances 
they do much more harm than good. While new and 
clean they will remove, at all events, solid impurities, and 
the comparatively large forms of life, such as rotifera and 
oscilatoria, but beyond this few of them can do much. 
They will not render water contaminated by poisonous 
sewer gas safe to drink, and_ the reliance which is put on 
them is very usually misplaced. We commend what 
Professor Jenkin says on this point to our readers. 
Finally, we have here a book which, without any pre- 
tence to originality, is nevertheless original in the sound 
common sense which is apparent throughout it. In con- 
tains much which will be unpalatable to certain advanced 
thinkers on sanitary matters; but it will commend itself 
very fully to every intelligent man who desires to render 
his house healthy, although he has a very great objection 
to incurring the expense of practically rebuilding it in 
the process. 
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Notes on Building Construction. Arranged to meet the 
requirements of the Syllabus of the Science and Art Department 
of the Committee of Council on Education. Part ITI., Materials. 
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don: Trubner and Co., and Sampson Low, Marston, Searle, and 
Rivington. 
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Trubner and Co. Demy 16mo. 

Revista General de Murina. March, 1879. Madrid : Direccion 
de Hidrografia. 

Patents for Inventions. Abridgments of Patent Specifications 
relating to purifying and filtering water. Part If. 1867-76. 
London : Patent-office Sale Department, Cursitor-street. 








Society or Enerverrs.—At the last monthly meeting of the 
Society of Engineers the following gentlemen were ballotted for 
and duly elected, viz., Mr. Thomas Dawson Cooper, of MiddJes- 
brough, and Mr. William Wallace Copland, of Widnes, as 
members. 

Tur Hottoway CoLigcr, EcHam.—Tenders are being prepared 
for Mr. Holloway’s new college for ladies, to be built at Egham. 
The design is by Mr. W. H. Crossland, and the quantities have 
been taken off by Mr. C. Batstone, and are unusually elaborate, 
extending to nearly 1700 pages, of which some 200 pages are 
explanatory sketches. The bills of quantities have been litho- 





every year, which are not lost now. Mr. Jenkin adds, of 


course, that as we can never tell when sewer gas may 


graphed by Messrs. Sprague and Co., 22, Martins-lane, Cannon- 
ase, E.C. The competition is a limited one, being confined to 
twelve selected firms, 








266 


THE ENGINEER. 





Aprit 11, 1879. 








THE INTERNATIONAL 


AGRICULTURAL SHOW. 





THE arrangements for the 
Londen —— =i the 
Royal Agricultw iety, 
1879, are making rapid pro- 

We annex a map of 
the ground showing its posi- 
tion. Various special prizes 
will be awarded. us a gold 
medal and £50 are offered by 
the Mansion House Committee 
for the best wagon for con- 
veying perishable goods, meat, 
poultry, fish, &c., by railway, 
at alow temperature, a journey 
of 500 miles, the trucks to re- 
tain their contents at a tempe- 
rature not —— deg. 
Fah., for six days. or plans 
of farm buildings the following 

rizes are offered :—For arable 
Con above 300 acres, £50; 
for arable farms not exceeding 
300 acres, £50 ; for dairy farms 
above 100 acres, £50; for dairy 
farms not exceeding 100 acres, 
£50. The plans, on a scale of 
Sft. to the inch, with complete 
specifications and money bills 
of quantities, must be sent in, 
addressed to the secretary, so 
as to reach 12, Hanover- 
square, on or before June 26th, 
1879. 

There are ten silver medals, 
the award of which the judges 
appointed by the council 
have the power of recom- 
mending in cases of sufficient 
merit in new implements 
exhibited at the London Ex- 
hibition. These medals can- 
not in any case be awarded 
to any implement, unless the 
principle of the implement, 
or of the improvement of it, 
be entirely new. The judges 
are also empowered to make 
special awards of medals for 
efficient modes of guarding 
or shielding machinery, espe- 
cially when worked by steam, 






KENSAL. GREE 
‘ 


J 
es > 
EXHIBITIO 


5 S 














RSS SN 


m xB i 
TO WILLES ny GREE > ¥ 
2 , > 


eS 


ral 
ec 


MARBLE ARCH 
22 MILES FROM 


“EXHIBITION 
i, 










Sy ’ 





IT » 


as 


SS 


Ye 








from contact with persons im- 

mediately engaged in attending to such machinery while at 
work. The last day of entry was the Ist of April, and every- 
thing must be in its place before the 26th of June. The show 
opens on Monday, the 30th of June, and terminates on Monday, 
July 7th, 1879. 








THE STEAM TRIALS OF H.MS. IRIS.* 
By Mr. J. Wricut, Vice-President. 

In the paper on the comparative efficiency of twin screw pro- 
pellers in deep draught ships, read by Mr. White at last year’s 
meeting of the Institution, some particulars were given of the 
first trials of H.M. despatch vessel Iris, and in the discussion 
which followed a promise was given to communicate to the Insti- 
tution the results of some further trials intended to be made with 
her with screw propellers of modified forms and dimensions. I 
now propose to redeem that promise, so far as I am able to do so. 
The trials were not so complete and extensive as it was then 
hoped that they would have been, for the recasting of the original 
screw blades and the construction of a yA of new two-bladed 
screws occupied a considerable length of time, and as the ship 
had to be completed ready for service by a given date, the pro- 

series of trials had to be curtailed. However, the results 
of the trials which were made are interesting and instructive, and 
will, it is hoped, assist somewhat in throwing light on the hitherto 
little investigated subject, the application of twin screws to fast 
steam ships. have appended to the paper a list of the principal 
dimensions of the Iris, and her engines and boilers, but as the 
chief subject of this paper is the performance of the screw pro- 
pellers, I will not take up time by reading these particulars. 

The first official trial, made on the 14th December, 1877, was 
what is known as the contractors’ trial, of six hours’ duration, at 
full power, at sea, to test the efficiency of the machinery 
generally. The following are the particulars of this trial :— 


Draught of water { eet si =~ - 
Area of midship section 702 sq. ft 
Displacement... .. .. .. «.  « 3300 tons. 
Mean pressure in cylinde: { aioe aN =. - 
Average revolutions per minute 90°318 
Average indicated horse-power eo cc wo cs OO 

Speed of ship, about .. — 16°4 knots. 


On this trial, and on a preliminary trial made just before, it 
was seen that the speed of the ship was about a knot an 
hour below what was expected by her designer, the Director 
of Naval Construction, whose estimate of the s was 
confirmed by the result obtained in Mr. Froude’s experi- 
ments with her model, and it was determined, as had n 
done from time to time before, to make several series of pro- 
gressive measured mile trials, to ascertain her performance 
correctly, and from the results to try and find out the cause of 
the deficiency of speed. I can testify, from personal attendance 
at the trials, that they were all most carefully made by the 
experienced officers at Portsmouth, but yon will, perhaps, find in 
analysing the results of the trials at the lowest pest that in 
spite of all the care taken some discrepancies appear. These 
probably have arisen from the difficulty of obtainixg the indi- 
cated horse-power with sufficient accuracy, and from some varia- 
tion in the amount of the friction of the engines on the several 
days of the trials. The two pairs of engines have eight 
cylinders, four high and four low-pressure; at low powers the 
indicated pressures are very small, and the increments of error 
which may arise from the friction of the indicators and the 
measurement of the diagrams, where the top and bottom lines 
are very close together, will tell much more than at the higher 


powers, 

The hull of the Iris, as you are are aware, is of Landore steel, 
and the bottom was coated with Sim’s composition. Tne state of 
the hull, both above and below water, was, as nearly as possible, 
the same on all the measured mile trials, and they were all made 
at about the same draught of water, viz., 15ft. 8in. forward, and 
20ft. Gin. aft. Fortunately also the force of the wind and the 
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| state of the sea were so nearly similar on the days of the trials 
that these influences on speed may be left out of account in con- 
sidering the results of the trials. At the above draught of water 

| the midship section is 700 square feet; the isplacement 
| 3290 tons; and the wetted surface, 18,600 square feet. The 
| original screws of the Iris were four-bladed, diameter, 18ft. 64in.; 
| the pitch at the leading edge was 17ft. 2in., at the after edge 
19ft. 2in., and the mean pitch, as measured, 18ft. 2in. The disc 

| area of the blades is about the usual proportion for four-bladed 
| screws, viz., ths of the whole disc. This type of screw had 
| given very good results in a number of single-screw ships, and 
| notably in the Himalaya, where it gave the best results of any 
| she has had during her long career. The case of the Iris shows, 
| however, that a propeller which has proved very efficient for a 
| single-screw ship may not be well suited for a twin-screw ship. 
| The particulars of the speed trials with the original screws are 
given in the table under first series, and the indicated horse-power 
curve is drawn in black on sheet 6. You will observe that the 
highest speed obtained with 7503 indicated horse-power was only 
16°577 knots, or about a knot below what was expected. These 
screws will be referred to as No.1. The second series of pro- 
ssive trials was made with the same screws, with two of the 
lades of each removed, but no alteration was made in the pitch 
of the blades left in place. ‘This was considered to be the simplest 
and readiest method of proving, as was supposed, that the blade 
area of the screws with four blades was largely in excess. e 
particulars of these trials are given in the table under second 
series, and the indicated horse-power curve shows a great 
improvement in the performance as compared with the pre- 
vious trials. It was not considered desirable to put a 
very high power on these two-bladed screws, or to run 
the engines at more than about 90 revolutions, and, conse- 
quently, the highest indicated horse-power developed was 
4368, with 88°89 revolutions, and the speed obtained was 15°726 
knots. Although this series of trials proved that the blade 
area of the No. 1 screws was much too large, it could not be 
accepted as proving that two-bladed screws were better than 
four-bladed, and as it was desired to retain four blades for the 
working screws, on account of the less amount of vibration, and 
of the greater uniformity of action to be obtained in rough 
weather, the original blades were recast by Messrs. Maudslay, 
and made to the form and dimensions shown in Diagrams 1 and 2. 
‘The reduced diameter is 16ft. 34in., or 2ft. 3in. less than before, 
but, as will be seen, on comparing the forms of the old and new 
blades, the effective diameter is reduced in a rather larger ratio 
than the actual diameter. The pitch at the forward edge of the 
blades is 18ft. 11}in., at the after edge 20ft. 11}in., and the mean 
pitch, as measured, is 19ft. 11}in., or an increase of 1ft. 94in. on 
the No.1 screws. The disc area of the blades is ‘288 of the 
whole disc. The blades are curved aft a little towards the tips, 
with the view of keeping the points rather further away from the 
A brackets, and of checking, in some di , any centrifugal 
tendency of the water acted on. The blades were polished on 
both sides to reduce friction, and the es were made sharp. 
The original bosses to which the new blades were attached had 
each a conical tail-piece added. These screws will be referred to 
as No. 3. The particulars of the trials are given in the table 
under third series. This shows an improvement on No. 2 screws 
with two blades, and, as compared with No. 1 screws, an increase 
at full of two knots, with only 211 indicated horse-power 
more. e maximum speed was 18°57 knots, or about a knot 


*| more than the original estimated speed. The vibration was very 


moderate considering the large amount of power put through the 
screws, and the fineness of the stern of the ship. As the full 
power of the engines could not be exerted on the No. 2 screws 
with two blades, a pair of full strength two-bladed screws (3) of the 
usual well-known Griffiths shape were made. The blades were 
polished on both sides, like those of No. 3 screws, and the edges 
were made sharp ; the boss was spherical, and had a cunical tail- 
jece. The diameter is 18ft. 1}in., the pitch at the leading edge 
t. 3din., at the after edge 22ft. 3hin., and the mean pitch as 
measured 21ft. 3}in. The disc area of the blades is ‘19 of the 
whole disc, These screws will be referred to as No. 4. 
The particulars of this series of trials are given in the 
table under fourth series. The highest — iven by these 
| screws was 18°587 knots, with 7556 indica horse-power, 
|The vibration set up in the vessel with these screws in 





use was greater at all speeds than with either of the four-bladed 
screws, At the 124 knot speed the vibration was very moderate, 
but it increased greatly up to the 15} knots speed, and from this it 
decreased again until the maximum speed of 184 knots was reached, 
when it was nothing unusual. After this series of trials was 
made it was determined to retain the No. 3 screws for use on the 
vessel, although their performance on the measured mile was not 
quite so good. It was intended to reduce the diameter and in. 
crease the pitch of No, 3 and No. 4 screws, and try them again, 
but time did not permit of this being done. The mean pitch at 
which this screw was set was determined by the revolutions the 
engines were required to make to develope at least the specified 
indicated horse-power, 7000. The e es being compound, it 
was necessary to run them at fully ninety revolutions to get them 
to take enough steam of 60 lb. pressure to produce the specified 
power. You will observe that the blades of all the screws were 
made with a small increase of pitch, 2ft. on the width of the 
blade, with the view of diminishing shock at the leading edge, 
the screws were made of gun metal, as usual in the Navy. 
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It had been suggested that the engines of the Iris, having four 
high and four low-pressure cylinders with the accompanying large 
number of moving parts, might absorb more power than usual in 
dead load friction. In order to test this by actual trials, the 
screw shafting was disconnected at the first coupling, and the 
engines run at various s 8 from eighteen up to ninety revolu- 
tions per minute. At the low s is the top and bottom lines of 
the indicator diagrams, taken with the weakest springs available 
at the time, were so close together that the mean pressure could 
not be obtained with sufficient accuracy to warrant me in giving 
the results as reliable. At the highest speeds, however, I believe 
the diagrams may be taken as fairly trustworthy. Each set of 
engines was kept running steadily while two sets of diagrams 
were taken. The port engines running at 87°5 revolutions per 
minute gave 202 indicated horse-power, and the starboard engines 
at 90°5 revolutions gave 196 indicated horse-power, or together 
398 indicated horse-power, in dead load friction. The trials 
at all speeds showed that the starboard engines worked 
with the least friction. On sheet 7 are given the indi- 
cated thrust curves for the measured mile trials with the 
several screws, viz., with No. 1, in black, No. 2, in dotted 
black, No. 3, in red, and No. 4 in green. The indicated 

I.H.P. x 33,000 

mean pitch of screw X revolutions 
= thrust. The base line shows the speed in knots, and the 
ordinates the thrust in tons. The curves have been completed in 
the manner devised by Mr. Froude, and it will be seen that the 
curve for No. 1 screws shows a dead load friction forthe machinery 
equivalent to an indicated thrust of 5°3 tons. Now, as before 
stated, the indicated horse-power of the two sets of engines, 
running disconnected from the screw shafting, was 398, and this 
converted into equivalent thrust by No. 1 screws gives 3°78 tons. 
When this is deducted from the 5°3 tons shown by the curve there 
is left 1°52 tons, as the amount due to the friction of the screw 
shafting. From this we find that the horse-power to overcome 
the resistance, or initial friction of the screw shafting alone at 
90°5 revolutions would be 170. The aggregate initial friction of 
the engines alone at 90°5 revolutions absorbs 400-horse power, and 
the sum for the engines and shafting 400 + 170 = 570-horse power. 
The developed indicated horse-power, with the same speed 
of engines and the original screws would amount to 7330 
and therefore the power expended on dead load friction was only 
about 8 per cent. of the gross power. This shows that the engines 
were so well made and the bearings so well adjusted that they 
worked with unusually little friction. They compare well in this 
respect with the machinery of those single-screw vessels of the 
mercantile marine, the progressive trials of which were analysed 
by Mr. Froude, and explained at the meeting of 1876. In these 
he found the average value of this loss to be about 13 per cent. 
of the indicated horse-power, and he assigns this as the probably 
general value. 

I come now to the question why was the performance of No. 1 
screws with four blades so much inferior to the performances of 
all the others? Authorities on the subject of screw propulsion 
teach us that the effective thrust or efficiency of a screw propeller 
depends upon the quantity of water acted on in a given time, 
and the sternward velocity impressed upon it, pot that it is 
always preferable to make the sternward velocity of the current 
small, by adopting a form of screw which will act on the largest 
possible quantities of water. Indeed, it has been said that if it 
were not for the objectionable element ‘‘ surface friction,” there 
would theoretically be no objection to an indefinite extension of 
blade area. In short, it has been always considered as essential 
to the efficient performance of screws generally, that their blade 
area should be large, and that the water must permitted to 
flow freely to them. Now, No. 1 screws with four blades appear 
to fulfil the above conditions very completely; for the blade 
area is undoubtedly very large, and as the run of the Iris is 
very fine, there is no obstruction to an ample supply of 
water for the screws. Notwithstanding this, however, the 
results of the trials appear to show that on account of the 
large diameter of the screws, the shape, and the large area of 
the blades, combined with a fine pitch and consequent high 
pre Bp 5 an extraordinarily large amount of power was 
absor in the surface friction of the blades. But seeing what 
alarge amount of power appears to have been wasted at the 
highest 5; s with No. 1 screws, it is difficult to believe that it 
can be all credited to this cause, and it is interesting to form an 
estimate of the amount absorbed in the surface friction of the 
blades. In our present state of knowledge it is difficult to 
determine this with even approximate accuracy, but the elaborate 
and valuable experiments made by Mr. F: roude, in 1872, on the 
friction of planes, with surfaces of various kinds, travelling 
edgeways through water, furnish data which at all events enable 
us to form an estimate of the friction of screw blades, under cer- 
tain conditions and with certain reasonable assumptions. The 
following are the results of the calculations which have been 
made :—For Nos. 1 and 2 screws, which were coated with Sims’s 
composition, the coefficient of friction has been taken as a mean 
of - omega se by Mr. Froude for a surface of varnish, and one 
of fine sand. For a mean length of surface of 3hft., the width 
of the blades, this amounts to ‘00564, and adding 10 per cent. for 

resistance the coefficient becomes ‘0062 for these screws. 


thrusts have been calculated by 





ge 
The polished surfaces of No, 3 screws were probably less smooth 
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than Mr. Froude’s tinfoil surface, and about intermediate be- 
tween it and the varnished surface. For a mean width of blade 
of 3ft. the coefficient for this screw, with 10 per cent. added as 
before, would be ‘0038. No, 4 screws had a similarly smooth sur- 
face, but the mean width of blade being 4ft. the coefficient 
becomes *00365 inclusive of 10 per cent. for edge resistance. 

Time will not admit of the details of the calculations being 
given, but the results showing the indicated horse-power ex- 
pended on blade friction are as follows :— 


No. 1 Screws. 
At 91°04 revolutions per minute = 1120 indicated horse-power. 
yy 82°148 ” ” = 820 ” ” 
” 65°105 ” ” = 410 ” ” 
5) 43°358 Fé ” = 120 » ” 
No. 2 Screws, 


At 88°89 revolutions per minute = 530 indicated horse-power. 
‘ = 400 


»» 65°06 ” ” = 210 » ” 


yy 45°07 ” ” 70 ” ” 
No. 3 Screws, 
At 97°189 revolutions per minute = 420 indicated horse-power. 
»» 85°388 ” ” = 280 ” ” 
»» 61°343 ” ” = 110 ” ” 
»» 40°963 ” ” = 380 ” ” 
No. 4 Screws. 
At 93°25 revolutions per minute = 330 indicated horse-power. 
yy 16°93 ” ” = 200 ” ” 
»» 59°385 ” ” = #” ” ” 
yy 89°15 ” ” = 30 ” ” 


To admit of the results being more clearly apprehended curves 
were prepared showing the calculated surface friction forthe several 
screws at the various speeds of the progressive trials. The base 
line gives the revolutions per minute, and the ordinates show the 
indicated horse-power absor in the surface friction of the 
blades, obtained as explained above. The curve for No. 1 screw 
is drawn in black, that for No. 2 in dotted black, that for No. 3 
in red, and that for No. 4 in green. On one sheet were drawn 
horse-power curves for the trials with the several screws, but in 
this case the power expended in the friction of the screw-blades, 
as obtained from the above calculations, has been deducted from 
the total indicated horse-power as developed. The curve for No. 1 
screws is drawn in black, for No. 2 in dotted black, for No. 3 in 
red, and No. 4in green. From these curves it was seen at a glance 
that the performance of No. 1 screws is still much the worst, and 
that on the above assumptions respecting surface friction a large 
amount of power still remains to 7 accounted for. But it may 
be said the coefficient of friction taken for these screws was too 
small. ‘To go to extremes, let us find the coefficient of friction 
on the supposition that the whole of the difference of the power 
as expended on the four blades of No. 1 screws, and the two 





blades of No, 2 screws was absorbed in surface friction, and we | pointed blades of No. 1 screws were more fruitful in eddy making 
shall then find the ower remaining available for the propulsion | than the others, and encountered more loss from this cause; then, 


of the ship, and to overcome other resistances and see whether 
this appeers to be enough. The question of augment of re- 
sistance will be considered farther on. The trial of No. 2 
screws at the 15°726 knots’ speed gives a ready means of 
making the comparison. The power developed to obtain this 
speed was 4370 with 88°9 revolutions, and the power which 
would be required with No, 1 screws to give the same speed 
of ship would be 6080, with 86°85 revolutions. The blade fric- 
tion of No. 2 screws with the coefficient of ‘0062 was shown to 
be equivalent to 530 indicated horse-power, and similarly with 
the same coefficient No, 1 screws to give the same speed of ship 
would absorb 897 indicated horse-power. The latter power 
divided by the former gives a ratio of 1°689. If F be taken 
to represent the indicated horse-power absorbed in the surface 
friction of No, 2 screws at 15°726 knots speed of ship, then 
whatever the coefficient may be 1°689 F will represent the 
indicated horse-power expended on the surface friction of the 
No. 1 screws at the same speed of ship. If P be taken to 
represent the indicated horse-power left after the assumed 
screw blade friction has been deducted, P will be the same 


for each screw to produce the same speed of ship. 
F680 — B= 1689 F 
4370 —P = F 
6080 — P = 1°689 (4370 — P) 
“689 P = 1300 
P = 1890 


The relation between the amount of power absorbed by blade 
friction of No. 1 and No. 2 screws at any speed of ship is repre- 
sented by the proportion of the interce ordinates of the 
respective curves shown on sheet 10, In the case of No. 1 
screws 6080 — 1890 = 4190 indicated horse-power would thus be 
absurbed in friction, and in the case of No. 2 screws 4370 — 1890 
= 2480 indicated horse-power. This would correspond to a co- 
efficient of friction = “288, or about 4°65 times that of the 
coefficient taken in the first calculations. 

It is evident that this latter estimate of the blade friction is far 
too great, for, as shown by the above calculations, it would 
absorb all the power develo by the engines except 1890, and 
this small amount which is left would have to overcome (1) the 
initial or dead load friction of the machinery; (2) the working 
load friction of the machinery and pump resistances; (3) the 
slip of the screws; (4) the resistance of the ship at 15°726 knots 
speed; (5) the augment of resistance due to the action of the 
screws. Now, according to Mr. Froude’s experiments with the 
model of the Iris, the indicated horse-powcr necessary to over- 
come the resistance of the hull alone—i.e., the E.H.P.—would be 
2160 at 15°726 knots speed. We see, therefore, that blade fric- 
tion cannot be taken to account for anything like the whole of 
the bad performance of the No. 1 screws, and we must look for 
other suurces of loss. First, it is probable that the four broad- 
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as the blades followed so closely on each other, taking, as it were, 
slices of water about 44ft. thick, they might disturb injuriously. 
the water for each other—that is, each blade probably came in 
contact with eddies set up by the blade which preceded it, particu- 
larly towards the points of the blades, where they were broadest 
and the velocity greatest. The eddies would, no doubt, be worst 
where the blades saumeies the sides of the ship, and the heads 
of the A brackets which carry the screw bearings. As the blades 
of No. 2 screws followed each other at intervals about twice as 
long, any eddies set up by one blade would probably be left 
behind before the other could sweep round upon them. It may 
be said in objection to this view, then, why was the performance 
of No. 3 screws, which had also four blades, so good? These 
screws were of less diameter and area, and of rather more pitch ; 
the blades had narrow points, and they did not approach so close 
to the sides of the ship by lft. 14in. The blades did not attain 
the same width as those of No. 1 screws until a distance of 
6ft. 3in. from the sides of the ship was reached, and such blades 
would probably suffer much less rotary obstruction from disturbed 
water. 

The second source of loss with the No. 1 screws must be, I 
think, in the greater Vs ome of resistance with them than with 
the other screws. The four broad-pointed blades of large area set 
so nearly square to the line of motion of the ship, following each 
other so quickly, and haa wag Sg near to the sides of the ship, 
must interfere much more than the other screws with the stream 
~, motions of the water closing in at the stern to balance the 


resistance. 

Mr. Froude estimates that the disturbance of stream line 
motions by the screw in well-formed single-screw ships is equal to 
from 40 to 50 per cent. of increase upon the resistance of the ship, 
when towed at the same speed. With twin screws there is good 
reason to believe that the augment of resistance has a less 
sony than with single screws; but, on the other hand, 
there is the drag of the brackets or struts and the shaft tubes to 
be overcome, and in the Iris this =~ © known to be exception- 
ally great. The run of the Iris is, however, very fine—as you 
will see by the section at the screws on sheet I.—and the screws 
may exercise less than the usual influence on the stream line 
motions, as compared with most twin screw ships. Still the amount 
of influence exercised must in itself be large, and a consideration 
of this may help us to understand why the original screws of the 
Iris gave so much worse results than the others. The great 
amount of attention which has of late years been given to the 
improvement of the designs of ships and engines has, it is feared, 
for a time, prevented such full consideration from being given to 
the improvement and proper adaptation of the screw propeller as 
such an important subject deserves. It is understood that cases 
similar to that of the Iris have occurred in the mercantile marine, 
and if those who have had experience of any such cases would lay 


| the —— of them before the Institution, they —— help 


to elucidate a subject on which much has yet to be learn 


























First SERIES. | Seconp SERIEs. TuirD Series. Fourtu Series. 
os ae ea ss ee a eae” Sc4 ce OSs Ack We ee Ee ae ON SO id oe oe eo ee a e. 
NE aS OR aa ae aa? ee eae Feb. 4, 1878. Feb. 5, 1878. | Feb. 15, 1878. July 3, 1878. Aug. 1, 1878, 
Draught of water { ee Hh = Tet ge eee 15 # at | 1b Xs - ~ a : b- c : 
Immersed mid section, square feet 700 I 700 700 700 
Displacement, tons yas NS ete ate 8290 | 3290 | 3290 3290 
Revolutions perminute .. .. .. «. «+ «+ | 91°04 | 82°148 ) 65°105 | 43°358 | 24°25 | 18°0 || 88°89 | 81°175 | 65°07 | 45°075 | 97°189 | 85°388 | 61-343 | 40°963 | 21°6 | 93°25 | 76°93 | 59°3S5 | 30°15 | 19°26 
Indicated horse-power .. .. .. «. «. «| 7003 | 5251 | 2560 755 217 143 || 4368 | 3306 | 1637 571 || 7714 | 5108 | 1833 606 184 7556 | 3958 | 1765 596 | 163 
Speed, kmote.. 1... ve ce ce ov co oo | 16°OTT | 16°198 | 19°064 | S°1e7 | — — || 15°726 | 14°517 | 11°58 | 7°95 || 18°573 | 16-564 | 12°279| 7-797; — 18°587 | 15°746 | 12°475 | 8°321 | — 
Gp section = siCidstsC(iéa#€A yj «ws #25°-s*@A"2=— [480°1 ~—[506°6 - — |623°3 |647°S [664-0 616°0 | 581°4 628°8 |707°0 [547°5 — (5949 |690°5 |770°0 676°7 | _ 
LELP. | 
} | | 
(Speed) X a be i a rr jto-7 160°1 | - — {107-0 204-7 |200°8 194-6 | 183-7 196-8 2234 fi7s-0 «| — isso jais-2 jets ass | — 
LHP. | . | 
Screws : } } 
Description .. Common with four parallel blades. Same screws as before, with two Modified Griffiths, four blades. Modified Griffiths, two blades. 
| | alternate — removed from : 
UAE a a, aoe eee 18 ,, 6 | 18 ,, Of 16 ,, 3} 18 ,, 1 
Mean pitch. . ie’ aa) tae ae: Sig 18 ,, 2 | 18 ,, 2 19 ,, 11} 21 ,, 8 
Slip percent. ..°.. .. «. + 1-57neg.12°69 neg.I3'36neg.15°33 nog.) — | — || 1°99 | 0°93 | 1°41 | 2°29 || 2°97 | 1°50 1163neg.! 3°36 | — 5°04 | 2°49 | 0°07 I1'25neg1 — 
Expanded area of all blades gaia? ae 194°4 97°2 \} 144 112 
Disc area of all the blades .. .. .. 1. 160°0 | 80°0 120°0 93°0 
Bees one “296 “148 +288 "190 


Area of circle swept by tips of blades ** 








H.M.’s Twin-screw Steel Despatch Vessel Iris, — Principal 
Particulars of Ship and Machinery. 


Ship. 
Length of Cheahiip.. 2... 6. sc te te te oe co OOM 
nD: vee. ‘he abe «40. 48 (ax Wirth: 00. 00,68, ae 
Displacement ut trialdraught .. .. .. .. .. .. 8200 tons 
Coal capacity .. .. «2 ce oe © ec «c co 750 tons 


Engines.—The two sets of engines are placed in independent 
engine-rooms, se by a transverse water-tight bulkhead. 
Each set consists of four cylinders, two high-pressure, 4lin. in 
diameter, and two low-pressure, 75in. diameter. The high- 


pressure cylinders are bolted to the fronts of the low-pressure - ¢a] 


cylinders, and are partly recessed into them. The length of 
stroke is 3ft. The high-pressure cylinders are fitted with expan- 
sion valves on the backs of the slide valves, An arrangement of 
Googe valves and pipes is fitted to the —— © means of 
which each is put into direct communication with the boilers and 
condensers, ‘lhe engines are thus capable of being worked as 
simple with steam of low-pressure. A surface condenser con- 
structed of brass is fitted in each engine-room at the backs of the 
cylinders. ‘The tubes are gin. in diameter, and the total cooling 
surface of each is about 7000 square feet. One vertical air pump 
to each set of engines, 43in. diameter and 2lin. stroke, is driven 
by a rod off the foremost low-pressure piston of each set, and 
bell crank levers. ‘Two centrifugal puinps, 3ft. 9in. in diameter, 
are employed for circulating the water through the condensers. 
These are capable of ae 500 tons of water fiom the ship in 
the event of a leak. ‘The crank shafts are of wrought iron, 154in. 
in diameter. ‘The propeller shafting, with the exception of the 
aftermost lengths, which are of solid wrought iron, are made 
hollow, of Whitworth’s fluid compressed steel. The diameters 
of the lengths inside the ship are 144in. outside and 8in. inside ; 
of the lengths in the stern tubes, 16in. outside and 10in. inside ; 
of the lengths outside the vessel, 154in. outside and 9sin. inside. 
The aftermost lengths of wrought iron are 154in. diameter. The 
length of shifting outside the ship is 53ft. Gin. to the centres of 
the propeller bosses. ‘Two brackets 20ft. 6in. apart are fitted on 
each side of the ship to support the shafts, which are covered 
= thin sheet iron casings to prevent ropes, &c., from fouling 
em. 

Boilers.—There are twelve boilers, placed in two boiler-rooms, 
which are separated by a transverse water-tight bulkhead. The 
boilers face each other, and are fired from middle line boiler- 
rooms. ‘The shells of the boilers are made of the same material 
as the hull of the ship, viz., Landore steel. The following are the 
dimensions of the boilers :—In after boiler-room, six three-furnace 
boilers, 12ft. Gin. wide, 13ft. 6in. high, 9ft. Zin. long. In the 
forward boiler-room, two three-furnace boilers, 12ft. Gin. wide, 
13ft. 3in. high, 9ft. 7in. long; and four two-furnace boilers, 
12ft. 2in, diameter, 9ft. 6in long. Diameter of the furn 
Sft. lin. Length of fire — 7ft. Total area of grate, 6 
square feet. Diameter of boiler tubes, 3}in. Length of boiler 
tu 6ft. 54in. Total tube surface, 15, square feet. Load 
on safety valves, 65lb. There are two fixed funnels, with venti- 
lating pipes up their centres. The diameter of the forward 
funnel is 7ft, 8in., and of the after funnel 8ft. 4in. The height 
of the funnels above the dead plates of the lower furnaces is 67ft. 


ARMOUR FOR SHIPS.* 
By Mr. N. Barnaby, C.B., Vice-President, I.N.A. 

Havine received an intimation from one of our vice-presidents 
—Vice-Admiral Sir R. Spencer Robinson—that he proposed to 
question the propriety of the existing mode of applying the 
armour to English ships, I thought I might best facilitate profit- 
able discussion upon his paper by stating my own views as to the 
present position of the question of the material for ships’ armour, 
and the best mode of applying it to the parts to be defended. 
Before proceeding to do so, Towd remind you of a few histori- 
facts, and make some remarks of a general character 
ing to armour for shi The modern ironclad ship owes its 
origin to an imperial order to the French Minister of Marine, 
dated from St. Cloud, 16th November, 1854. The Emperor 
Napoleon III. pointed out that in warfare there must 
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be, in addition to courage and ability, even chances. Actions 
on the land are avoided so long as there is no chance of success. 
So in naval warfare if the fleet were risked it would be in the 
hope of destroying that of the enemy. enormous capital is 
hazarded in order to destroy that which has cost the enemy as 
much. But, he went on to say, so soon as the fleet is employed 
in the attack of a fortification, the proportions are entirely 
altered, for not only will a ship befound inferior to a land battery, 
because a ship offers a large object to strike, while the land 
battery occupies but a little i and is protected by parapets, 
but also the stake is materially different. So it happened that 
in the Black Sea 25,000 sailors and 3000 guns could not seriously 
injure the Russian fortifications; and that indecisive attacks 
were made at other places, entailing serious damage to the ships 
without doing any material harm to the enemy. Under existing 
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conditions, risks were incurred for nothing. If the ships threw 
their projectiles at 2000 metres, they consumed their ammunition 
ata dead loss, and gave a false idea of the power of the fleet. If 
they approached nearer they exposed the State to sacrifices too 
considerable in proportion to the object in view, for it would 

enerally be ectly senseless to risk the loss of a fleet for the 

estruction of a few forts. To remove this difficulty he ere 
to create une flotte de siége, capable of producing decisive effects, 
and at the same time of lessening to the State the chances of loss 
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in men and money. The course taken to meet the en oc 
views was to build floating batteries with numerous light broad- 
side guns, and covered from end to end with iron armour plates. 
This met the necessity for the moment, but when the French 
Government in 1860 took a further step and launched a sea-going 
ship, the Gloire, covered with the armour of the floating 
batteries, they placed us upon the road to our present position, 
which is more exposed than ever to the Emperor’s objections of 
1854, means of attack were organised, by which the 
armour could be penetrated, or by which the unarmoured parts 
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could be reached. So it happens that in 1879 the ships are far 
more costly and carry fewer guns than in 1854, and are at the 
same time exposed to destruction by the torpedo defences of the 
op as well as by its guns, while the flotte de siége of 1854 is use- 
ess against the guns of the ports, and defenceless against their 
torpedoes. It would, perhaps, have saved the expenditure of 
millions of money, if the council of Ministers who met to con- 
sider the Emperor’s message had proposed a flotte de siége con- 
sisting of small unarmoured gunboats of eight or ten knots’ 
speed, mounting guns of greater range and power, instead of pro- 
posing to mount the existing guns in protected ships. Such a 
siege fleet would have met the necessities of to-day as well as 
those of 1854. As to the sea-going fleets, we have already 
pr ed far in stripping the armour from their sides, and 
coming back to the old condition, but with this important 
difference : the vital parts of the fighting machine are protected 
against the enemy’s guns to such an extent that no single shot or 
shell shall be capable of disabling it. This protection, however 
afforded, appears to be indispensable in ships designed under 
such conditions of warfare as now exist. This is the nature of 
the protection given to the great Italian first-class battle-ships 
Italia and Lepanto. They are to have enormous power of 
engines and guns, but they are not ironclads. They are protected 
ships, and it cannot be denied that they are also armoured ships. 
They have an underwater deck of 3in. armour, weighing about 
1200 tons, and they have probably an equal weight of armour of 
18in. to 27in. protecting their internal vital parts. Not less 
interesting is the protection which has been recently devised in 

England for the merchant ships employed in a time of war 
under the Queen’s flag. No amount otf resistance which an 
armour-plate fcould show would give the satisfaction which 

received from the excellent behaviour of the simple 
combination of fuel and thin loose iron sheets. Coal 
armour and aps oe ther have given to the fast mer- 
chant shipping of England a significance in warfare wholly new. 
In the place of being helpless wards to be defended, they become 
active combatants—a strength instead of an embarrassment. I 
have thus gone lightly over the ground covered by the history of 
armour from 1854 to 1879. I have shown that in its latest stages 
it consists on the one hand of plates, more than 2ft. thick, and on 
the other it is the ship’s own fuel, and that in both it is employed 
only to protect the absolutely vital parts. For this purpose it 
appears to be indispensable, and I suppose it will become general, 
and will be permanent. The material of which thick armour 
should be made is now the subject of anxious experiment in Ger- 
many and France, as well as in Italy and England. Steel and 
other alloys of iron are so little known or understood, that there 
is a large field for experizaent open for the armour-plate maker 
and for the artillerist. Steel has been tried many times alone, 
and in combination with iron, but it never gave enough satisfac- 
tion to secure its adoption until experiments were made at Spezzia 
with plates 55 centimetres thick, manufactured by Schneider et 
Cie., at Creuzot. With these the Italian Government were so well 
pleased that they are plating the Dandolo and Duilio with such 
plates. Those of us who visited the French Exhibition last year 
may have seen a steel armour-plate produced by this firm, bent 
to the form of a turret, 32in. thick, and weighing 65 tons. 
Those who went to the works at Creuzot, by favour of Mons. 
Schneider, may also have seen an ingot of cast steel, suitable for 
making an armour plate, and weighing 120 tons. The rival firm 
of Terre Noire exhibited armour-plates of steel which had not 
been hammered, or rolled, or otherwise forged. They were 
simply cast plates, tempered in oil, and annealed. Judging from 
the admirable series of re Pe and tests and analyses, the 
manufacture has already obtained a large degree of precision, and 
is full of promise. I believe that the Italian Government will 
shortly test some of it with the big Elswick gun, and it may be 
that blocks of cast steel will revolutionise the manufacture of 
armour by making the rolling operations unnecessary, and bring- 
ing down the cost to that of ordinary large castings. The 
French Government have also made many experiments with steel 
armour at Gavre, but have not yet satisfied themselves that they 
should give up wrought iron. Experiments with steel in England 
have shown that steel can be made of great hardness, so hard 
that it will break up all projectiles which strike it, and that will 
not suffer seriously in doing so. Sir Joseph Whitworth has 
obtained some most remarkable results in this direction, and he 
is still pursuing the inquiry. 

The Sheffield makers, Messrs. Cammell and Messrs. Brown, 
have both declared in favour of iron plates with steel faces, pro- 
duced in the rolls. Both these firms exhibited at Paris last 
summer the comparative results of a shot at each of two plates 
rather less than 4ft. square, and 9in. thick. In all the plates a 
7in. gun was used at 70ft. range, and a Palliser chilled shot. The 
iron plate made by Brown was indented 8in. without cracking, 
with a charge of 25 Ib. of powder. That made by Cammell 
was perforated, without cracking, with a charge of 30]b. 
of powder. The Brown’s compound plate was half steel 
and half iron. With a charge of 30 lb. of powder it 
was only indented 4Zin., and there was no cracking. The 
Cammell’s compound plate had 5in. of steel and 4in. of iron. 
With a charge of 301b. of powder it was only indented 3°12in., 
but the steel part of the plate opened from the hole to one edge 
hin. The crack did not go through the iron. The jurors awarded 
a Grand Prix to both exhibitors, and the honour was well deserved. 
At Shoebury a blow which has perforated a 12in. iron plate has 
been delivered three times at a 10in. compound plate 6ft. square, 
without any one of the three getting through the plate. The 
conditions laid down for the turret plates of the Infiexible are, 
that a piece about 6ft. long, cut off the bent plate of the turret, 
and secured to backing, shall neither be perforated nor cracked 
through by the shot which would perforate a similar piece of iron; 
and that if the edges of the test piece are suppo by a frame, 
no one of three such shots planted at 2ft. intervals shall get 
through. The construction of the turret wall differs in two 
important respects from that which Sir Spencer Robinson favours. 
(1) It has considerable depth. The armour is 16in. thick, and 
the backing is 18in. thick. (2) The armour is in two thicknesses 
instead of one. . (1) There is a distinct advan in depth of 
target. This has been very well put by a celebrated steel- 
maker, when proposing a particu form of target. He 
said: — “‘The force residing in a projectile may be esti- 
mated by the average powder pressure in the gun, multi- 
plied by the distance through which it has been active.” 
** Assuming the effective powder pressure to be equal to 7} tons on 
the square inch, active through a distance af 5ft. against a pro- 
jectile of 9in. diameter, weighing 24 cwt., we have a total force of 
64 x 5 xX 74 = 2400 foot-tons, represented by an initial velocity 
of 1100ft. per second. Assuming the projectile to be a hard sub- 
stance, and that its motion is to be arrested by hard armour, this 
amount of force would have to be consumed within an indefinitely 
short space of time, during which the force of impact exerted 
would be infinite in amount. In other words, either the pro- 
jectile or the armour it strikes, or both of them, must be broken 
up, whilst, if the target struck by the projectile possess a certain 
amount of ductility or penetrability, the former will be penetrated 
until the force residing in the projectile be absorbed.” So thatif 
the target offers a certain amount of resistance continuously, after 
perforation is commenced, and before the skin of the ship is 
reached, the energy is taken out of the projectile by a 
resistance comparable in amount with the criginal powder 
pressure. The target may be of such depth as to need 
only a continuous resistance, equal to or even less than 
this original pressure. To this we may add, that to 
receive a projectile made of comparatively brittle material as 
chilled cast iron, it is desirable to make the outer ace of the 
armour as hard as possible, so as to resist the penetration of the 
=x or front of the projectile, and thus to cause it to break up. 

his it often does, and simply plasters itself upon the face of the 


plate. Moreover, should it get through the front plate, a space 
of comparatively soft material behind allows the projectile to 
break up and disperse in this space, as it will in an air space 
between two armour-plates. This effect may be often seen 
when a Palliser projectile passes through one plate and 
then through wood backing before it reaches the ipner 
plate. (2) The arrangement of the armour in two thick- 
nesses, rather than in one, results from a set of trials made 
at Shoebury in 1871 on the turret targets Nos. 34 and 35. 
No. 34 turret consisted of two solid wrought iron armour-plates— 
upper and lower—each 14ft. by 3ft. Sin. by 14in., on 15in. of 
timber backing, and one of Gin. No. 35 target consisted of two 
similar plates, Sin. thick in front, and two of 6in. thick within. 
The inner thickness was interposed between the two thicknesses 
of backing. The total depth of target in each case was 30}in., 
and the targets were bent to a radius of 15ft. 7jin. ‘They were 
fired at by the 12in. and llin. 25-ton guns, with 600 Ib. and 
530 lb. projectiles, and 85 1b. of pebble powder, at 200° yards 
range. Whe two targets were struck by projectiles representing 
over 500 foot-tons per square foot of surface. The committee, 
consisting of General Elwyn, Captains Foley and Arthur, of 
the Royal Navy, Col. Inglis, R.E., Captains Harrison and 
W. H. Noble, of the Royal Artillery, and Lieutenant 
Innes, R.E., decided that both targets were a match for 
the gun’s projectiles, and charges with which they were 
attacked, although they afforded but little margin of security. 
That although the actual amount of indent, as measured from 
the face of the target, was less in No. 34, the committee con- 
sidered that the absolute amount of resistance to shot and shell— 
that is to say, the protection afforded to the inner skin—had been 
shown to be practically the same in both targets. That the 
importance of diminishing the number of joints in the armour of 
turrets was clearly demonstrated during these experiments. 
Turrets construc on the model of either No. 34 or No. 35 
targets would present a centre line of weakness all round 
the junction of the upper and lower plates. That 
although the manufacture of a 14in. plate of width sufficient 
for the height of the turret might be impracticable with 
existing appliances, plates of sufficient width, up to 8in. 
thick, could be made, and the committee on that account con- 
sidered that No. 35 target, as designed and constructed, did not 
fairly exhibit all the merits of the double-plate system. The 
advantages to be obtained by the use of two or more layers of 


thinner plates of greater width were that the number of |} 


joints and through fastenings might be diminished, the neces- 
sity for through joints altogether avoided, and that the 
construction about the ports might be greatly improved. 
Taking therefore into consideration that the double plate 
system admitted of the employment in turrets of armour-plates 
of a breadth equal to the height of the turret; that 
through joints could thus be dispensed with ; that the bolting 
and securing of the structure was facilitated; that the absolute 
cost was less ;* and that the total resistance did not appear to be 
Ceres f affected; the committee preferred this construction to 
that in which the armour was disposed in one thickness. After 
the trials of the double and single-plate systems at Spezzia, the 
War-office was again referred to on this point, with special refer- 
ence to the possible effect of gun-cotton shells bursting between 
the two thicknesses, and it advised adherence to the double 
plate plan. I shall, however, be quite prepared to find, at no distant 
date, that the progress in steel manufacture, affecting both armour 
and projectiles, requires us to put the whole of our defensive plates 
into one thickness. Up to this point I believe our construction is a 
goodone. A plate of Cammell’s compressed or steel-faced plate, Sin. 
thick and 8ft. by 6ft. 9in. in length and breadth was made of 54in. of 
iron behind og of steel, the two metals being thoroughly welded 
together by Mr. A. Wilson’s patent process. It was secured to 
wood backing on board the Nettle at Portsmouth by thirteen 
32in. bolts, screwed in from the back. It was fired at by the gun 
loaded in the same manner as when it easily perforated a Yin. 
iron plate similarly backed. The gun was the 9in. muzzle- 
loading rifled gun, with a 2501b. chilled cast iron projectile and 
50lb. of pebble powder. The range was 30ft. This plate 
received five successive blows from this gun without perforation. 
The series of photographs represent the damage done by 
each shot. At the first blow no damage is visible on the 
photograph, although there were some very fine cracks of 
the steel face. At the second shot there was a through crack. 
The point of the shot penetrated 7°37in., and both holes 
remained plugged up by the points of the projectiles. The 
third slot did not penetrate so deeply as either of the 
others, but there was some extension of the fine cracking. 
The fourth plate only penetrated 6}in., but drove out an armour 
bolt and cracked the plate right across. The fifth shot pene- 
trated 8in., and broke off the lower corner of the plate, exposing 
the backing, and therefore breaking down the defence. The 
final result was that this small plate kept out five projectiles, 
every one of which would have gone through the same thickness 
of iron, and would apparently have been capable of receiving 
several others had it been supported round the edges by adjacent 
plates. A small 5in. plate of Sir Joseph Whitworth’s steel 
armour, 2ft. 3in. square, having hard steel bolts, 24in. diameter, 
screwed into it at intervals of 3}in., was fired at from a Whit- 
worth xy seme gun. Each projectile weighed about 32 Ib., 
and the charge was 64 Ib. of R.L.G. powder. The first shot 
was of chilled cast iron. It penetrated only 2°37in. The 
second shot was of the same material. It penetrated 1°4in. 
The third shot was of steel, and it penetrated 3°2in. The plate 
is at the Admiralty, and there is not the least indication of 
cracking in it. ‘The steel shell remained whole, but was 
shortened 2°2in., and bulged. The base of the shell was not 
altered in form, but at 4*bin. from the base the diameter 
of the shell across the corners was increased O‘6in. A cir- 
cular shield, about 5ft. across and 9in. thick, made of con- 
centric screwed rings of steel, fastened by a central screw to a 
flat plate of iron, received a blow from a Woolwich chilled iron 
9in. pirate planed to fit a Whitworth 9in. gun. The projectile 
weighed 2501b., and was fired with 50 lb. of powder. The pro- 
jectile should have gone through the shield, had the resisting 
power been the same as iron, but the actual penetration was only 
1‘4in. The remains of the projectile are shown in the glass case. 
The difference between the behaviour of steel and chilled cast iron 
projectiles, when they are broken up by hard steel armour, is 
shown by the small hexagon of steel fired with a 31b. steel pro- 
jectile, pointed, with a charge of 120z. of powder. 








CoNSTRUCTION OF APPARATUS FOR THE ANALYSIS OF ComMBUS- 
TIBLE GaSES.— A paper recently read before the Chemical 
Society described the substitution of a steel block with a three- 
way steel tap for the glass taps connecting the barometer tube, 
eudiometer tube, and pressure bottle. The tubes are fixed and 
held tight in the steel block by india-rubber rings serewed down 
by means of steel collars; flexibility and absolute tightness are 
thus secured. As regards the steel tap, the author has had no 
oy. in keeping it perfectly tight, the three ways are gouged 
out on the surface of the tap and are not bored. The use of the 
steel plates connecting the eudiometer and laboratory tubes has 
been abandoned and a hollow glass tap substituted, which is so 
bored that the tubes can be washed out. The mercury trough is 
made movable by an ingeni hanical arrang t. The 
supply of water to keep the apparatus at a constant temperature 
is brought in by the top of the meter tube, the exit is at the 
bottom, and a syphon arrangement is added to insure a thorough 
mixing of the water round the top of the eudiometer tube. The 
on has been modified so that it can be worked with 
one hand. 











* An error, pointed out at the time. 
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*,* It has come to our notice that some applicants to the Patent. 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of Tux 
ENGINEER at which the Specification require is referred to, 
instead of giving the pyr number of the Specification, T' 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of se to those pages and finding the numbers of the Specifi- 
cation. 


Grants and Dates of Provisional Protection for Six Months. 


519. Looms for Weavine, J. Bywater and C. Bedford, Leeds.—10th Febry- 
ary, 1879. 

659. y/ Sneha Fornaces with Fue, W. 0. Johnston, Seghill, and W. §. 
Vaughan, Newcastle-on-Tyne.—19th February, 1879. 

826. Ice, C. D. Young, Leadenhall-street, London. 

837. Makino Sree. Wire, J. Parmiter, Harwood, Ansty.—Ilst March, 
1879. 

871. Taps for Casks, F. R. P. Winnie, Clark-street, Stapleton-road, 
Bristol.—5th March, 1879. 

886. Counrine Corns, D. Campbell, Callender, Perth, N.B. 

888. Discuarcine Sewers, E. Wright, Gainsborough. 

890. ComBINED Pire and Cigar Houper, E. G. Brewer, Chancery-lane, 
London.—A communication from Bénas and Company. Paris. 

892. Umpreias, J. Minitre, Pasis. 

898. Brrp Cages, A. M. Clark, Chancery-lane, London.—A communication 
from 0. W. Taft, New York, U.S.—6th March, 1879. 

900. Skrvine Boor Urrers, W. Douglas, Saint Crispin Works, Redcross- 
street, Bristol. 

906. Sprxwive and Twistrxe Worsrep, Corton, &c., W. Turner, Bradford, 
Yorkshire. 

908. Fasreninas for Parcets. H. E. Newton, Chancery-lane, London.--A 
communication from V. C, Thuau, Paris. 

910. Propetuinc Steam Vesseis, D. H. Sisson, Goole. 

912. CrapLes, Cors, and Bepsreaps, for Lyvatips, 8. Howard, Cardiff, 
Glamorgan. 

914. CHeckine and Srorrmne Sree. Wire Hawsers, W. M. Bullivant, 
Fenchurch-street, London. 

915. Ramway Axes for Enotes, A. Alexander, Cyclops Steel and Iron 
Works, Shefifield.—7th March, 1879. 

916. Sroprerinc Borries for Conrarninc Agratep Liquips, T. Rule, 
Harrogate. 

917. BurNinc Miverat Or, H. W. Tanner, George Cottage, Chapel End, 
Walthamstow, W. J. Barker, Wentworth street, Whitechapel, and R. 8. 
Ince, Kynaston-road, Stoke Newington, London. 

918. Looms for Weavino, J. Collins and J. Brownlee, Glasgow, Lanark- 
shire, N.B. 

920. GLopes for Lamps, B. G. Holmes, Leytonstone. 

922. Gear for Sreerine Surps, F. Bradley, Kidderminster and E. Latham, 
Chester. 

924. Facicrratine the Remova. of Wrepow Sasues, E. Kelly, Castlebar, 
Mayo, Ireland. 

926. Dynamo-eLecrric Apparatus, M. P. W. Boulton, Tew Park, Oxford- 
shire. 

928. Prerpartinc Mareriacs Usep in Curna and Eartuenware, C. Cope, 
Lawton, and W. R. Renshaw, Tunstall.—8th March, 1879. 

932. Borinc Macuines, W. W. Boulden, Boughton. 

934. Sewinc Macuines for Srraw-prarp Work, G. W. Hooper, South- 
ampton-buildings, London. 

936. Hatr-pins, C. A. Day, Navarino-road, Dalston, London. 

937. Communication in Rar-way Tras, T. Hogg, Long-lane, Bermondsey, 
Surrey. 

938. Hansom Cans, P. J. Stercks, Wharton-street, Kings’s Cross, Lon- 
don. 

940. Lusricatixe Packriye, F. Chapman, Lion Lubricating Packing Com- 
pany, Leyland. 

942. Forecarriace, J. E. H. Colclough, Duke-street, Dublin. 

944. Orentne, &c., Textice Marertacs, W Lake, Southampton-build- 
ings, London.—A communication from W. C. Bramwell, Hyde Park, 
U.8.—10th March, 1879. 

946. Woop-pavep Roapways, J. Wheeler, Bankside, Southwark. 

948. Suprortinec GLoses for Gas, R. W. Page, Hammersmith, and J N. 
Sperryn, Loughborough-road, Brixton. 

950. DistrisuTine, &c, Tyre, F. Wicks, Glasgow. 

952, Sream Pumrine Enoines, W. Morgan-Brown, Southampton-buildings, 
London.—A communication from G. F. Blake, Boston, Suffolk, Mas- 
sachusetts, U.S. 

954. Raisinc and Lowrerine Revotvine Suvurrers, A. Clark, Rathbone- 
place, London. 

956. Distrisuticn of Gas, 8. Holman, Queen Victoria-street, London. 

958. Liquip Merers, H. E. Newton, Chancery-lane, London.—A commu- 
nication from J. F. de Navarro and H. C, Sergeant, New York, U.S. 

960. Dyxamo-ELecTRIC Macurnes, L. Simon, Nottingham.—A communi- 
cation from 8. Schuckert, Niirnberg, Germany. 

962. Fasrentnes for Gloves, E. Awbrey, De Beauvoir Town, Hackney.— 
llth March, 1879. 

991. Vatves, C. J. Little, Groombridge-road, South Hackney, London.— 
13th March, 1879, 

1027. CHarr-cutrers, H. Simon, Manchester.—A communication M. 
Giildenstein and H. Egler, Stuttgart. 

1029. Uriisinc Hemp and Frax Waste, A. C, Henderson, Southampton- 
buildings, London.—A communication from J. Gruneke, Vienna, and 
R. Blum, Paris. 

1035. Rartway SicNaLiine, J. Longshaw, Warrington, and T. Priestman, 
Preston Brook. 

1039. Dress SusrenpDers, J. B. Brooks, Birmingham.—1l5th March, 1879. 

1041. Lamps, R. Jack, Edinburgh. 

1043. Cutrinc Woop, M. C. Duffy, Bermondsey. 

1047. Sutpuipe of Zinc, J. Cawley, Deptford. 








1049. Water Meters, J. G. Wilson, Manchester.—A ication 
from F. A. Einenkel, Neuddrfel, and C. 0. Miller, Zwickau.—l7th 
March, 1879. 

1657. Pumps, H. J. Haddan, Strand, Westminster.—A ication 








from E. J. Molera and J. C. Cebrian, San Francisco. 

1061, Measurine Distances, E. E. Scott, Lee, Kent. 

1065. HAMMERLESS Guns, M. W. Parsons, Brownsover. 

1067. Cranes, J. Shanks and J. G. Lyon, Arbroath. 

1069. CapsuLine Bort ies, E. Belmer, Islington. 

1075. Securine Siipinc Winpows, &c., G. A. Rhodes and J. Sullivan, 
Manchester.—18th March, 1879. 

1079. Sree, 8S. G. Thomas, Battersea. 

1081. Disrsrectants, &c., R. V. Tuson, Camden Town. 

1083. Paper Baos, &c., H. H. Moeller, Flensburg. 

1085. Topacco Pires, W. Harmston, High Holborn, London. 

1087. Inpia-nUBBER TuBtno, E. de Pass, Fleet-street, London.—A com- 
munication from La Compagnie Franco-Americaine de Caoutchouc 
durci et souple, Paris. 

1089. Rerracrory Mareriazs, 8. Pit, Sutton.—A communication from 
H. Harmet, Denain. 

1091. Sewine Macutines, C. F. Gardner, Upper Norwood.—A communica- 
tion from G. McKay, Boston, U.S. 

1093. PLucoinc Borter Tunes, R. Linsley, Kingston-upon-Hull. 

“—. aap for Gas Buryers, F. J. Harrison, Notting Hill, 

mdon. 

1099. Spring Matrresses, &c., E. P. Alexander, Southampton-buildings, 
London.—A communication from V. C. Thuau, Paris. 

1101. ALLowine Water or Arr to Escape from Steam Pipes, &c., 8. Pitt, 
Sutton.—A communication from C. de Nottbeck, St. Petersburg. 

- basi C. Cheswright, Parkhurst-road, London.—19th March, 
iw 

1105. Preventinc OveRwInpDING at Cottieries, J. King, Pinxton 

1109. AGRICULTURAL ENoINEs and Roap Locomotives, A. Wallis, C. J. 
Steevens, and T. E. Daintree, Basingstoke. 

1113. CoupLine and Uncouptine Locomotives, &c., R. Robinson, Gates- 
head-on-Tyne., 

1115. Tosacco Pires, E. Watson, Myddleton-square, London. 

1117. GoLD-PLaTED Meta, W. R. Lake, Southampton-buildings, London. 
—A communication from L, J. Falize, jun., Paris. 

1119. Mou_prnc Macuines, C. H. Taylor, Leeds. 

1121. Ciotcn Mecnanism, J. C. Mewburn, Fleet-street, London.—A com- 
munication from T. W. Capen, Stamford, U.8. 

1125. Transmirrinc Motion, &c., W. R. Lake, South t g8, 
London.—A communication from G. Marzari, Imola, Italy. 

a fen Workers’ Rotts, J. Caddick, Birmingham.—20th March, 

1879. 

1135. Curtinc, MARKING, or BRANDING Matcn Spuints, J. C. Mewburn, 
Fleet-street, London.—A communication from J. G. Pernet-Jouffroy, 
Chalon-sur-Saone. 

1137. Printers’ lykive Rovers, E. T. Marler, Dulwich. 

1139. Avromatic AIR GENERATOR and DistRisutoR for FLour Mix1s, T. 
Heydon and W. Follows, Derby. } 

1143. WATERPROOFING and IncREASING the DuRABLILITY, &c., of FABRICS, 
A. M. Clark, Chancery-lane, London.—A communication from ©, Mura: 
tori and A. Landry, Paris.—21st March, 1879. 

1145. Looms for Weavina, J. Vickerman, J. Whitehead, and J, Moorhouse, 
Lockwood, near Huddersfield® 
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1147. Sream Enoines, &c., H. Simon, Manchester.—A communication 
from A. Trappen, Mirkische M thampton building 

1155. Sprinos, G. . Willfo: p » London,—22ad 
March, 1879. 








ions Protected for Six Months on the Deposit of 
Invents Complete Specifications. 
1198. CLEANSING and Puriryine Woot, &c., 8. D, Cox, Woolwich.—26th 
1879. 
12 SeLe-LEvELLING Bertus, &c., G. Sickels, Boston, U.S.—28th March, 
1879. 


Patents on which the Stamp Duty of £50 has been Paid. 
1446. ssonaase AtLoys, &c., J. H. Hollway, Jeffrey’s-square, London,—5th 
A 1876. 

al lmaman and Vacuum Gavogs, A, Allan, jun., Scarborough.—lst 
April, 1876. 

1977. Pr RACES, &c., W. R. Lake, Southampton-buildings, London.—13th 
April, 1876. 

1410. Spinxino Muves, G. Knowles, jun., Bolton.—lst April, 1876. 

1775. Guass Furnaces, H. A. Blunn, Kilnhurst.—27th pril, 1876. 

1420. Dravout and Dust Exciuper, J. Hall, Grantham.- ord April, 1876. 

1451. Preparmno and Tannine Skin, &c., J. Palmer, Tranmere,—5th 











April, 1876. 

1458. Pussenisees, © >. Linde, Southampton-buildings, London.—5th 
Aprit, 1876. 

use, Srenixo and Manazuvrina Vessexs, G. petted Morpeth.—7th 
Apri 

ae Gus for Heatinc and Licutino, K. McL. P. Louttit, Greenwich.— 


8th April, 1876. 

1688. SCREWING Sones on Boots and Sunoes, I, Silver, Clerkenwell, Lon- 
don.—2lst April, 1876. 

2415. ag Borter Furnaces, &c., J. Cornforth, Birmingham.—12th 
June, 1876. 

1490, CLeantne Corron Strep, R. Davison, Drifficld.—5th April, 1876. 

1455, AscerTarntne the Sreep of VEssELs, &c., C. E. Kelway, Portsea,— 
bth April, 1876. 

1456. yng oe and Fisrovus Susstrances, J. W. Clough, Bradford.— 
5th Apri 

1473. Fries for Breakine Stones, &c., R. Rruadbent and H. Broad- 
bent, Stalybridge.—6th April, 1876. 

1476. TexTiLe Leatner, &c., J. G. Tongue, Southampton-building 
London.—tth April, 1876. 

1460. Suearino Sueer, H. W. Bentham, Waterloo-road, London.—5th 





April, 1876. 

1482. im Gostets, &c., J. T. H. Richardson, Hatton.—7th | the shoulder 
April, 18 

1524. Sroprinc Rarwat Tratys, W. R. Lake, South ton-buildi rom ti 


926. DyNAMO-ELEcTRIC Apparatus, &c., M. P. W. Boulton, Tew Park, 
Oxford.—8th March, 1879. 
939. VENTILATING Suarts, &., C. H. Sharp, Hop Exchange, Surrey.—10th 
March, 1879. 





All any one of such applications 
should leave doo ot ‘writing oO} objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 





List of S ications published d the week 
ae ‘April ril 6th, a: . annie 


3338, 6d.; 3343, 6d.; 3345, 1s.; 3350, 6d.; 3351, 6d.; 3353, 
3357, 6d. 3363, 6d; 3364, 6d.; 3370, 6d.; 3373, 6d.; 3374, 8d.; > 
3386, 6d.; 3394, 6d.; 3406, 6d.; ” 3407, 4d; 3411, 10d.; 3413, 6d.; 3415, 6d ; 
3417 2d.; "3420, 2d.; 3421, 1s. 2d.; 3423, 4d.; 3424, 10d ; 3426, 2d.; 3428, 6d.; 
8431, Gd.; 3432, 2d.; 3439, 4d.; 3442, 6d.; 3448, 6d.; 3449, Gd.; 3452, 6d.; 
8459, 6d.; 3465, 8d.; 3466, 6d.; 3467, 4d.; 8468, 6d.; 3469, 6d.; 3480, 6d.; 
3481, 4d.; 3482, 2d.; 3485, 2d.; 3487, 2d.: 3489, 6d.; 3499, 4d.; 3501, 6d; 
3502, 2d.; 3505, 2d.’; 3506, 2d’; 3515, 6d.; 3517, 2d.; 3523, 2d.; 3525, 2d.; 
) 4d.; 3528, 2d.; 2529, 4d.; 3531, 2d.; 8534, 2d.; 3585, 2d’; 3536, 2d.; 
3539, 2d.; 3540, 2d.; 3541, ” Od.; $542, 4d.; 3543, 2d.; 3545, 2d.; 3554, 6d.; 
3556, 2d.; 3558, 4d.; 3559, 2d.: 3560, 2d.; 3561, 2d.: 3562, 2d.; 3565, 2d.; 
3568, 2d.; 3569, 2d.; 3993, 4d.; 5155, 6d 


*,* Specifications will be forwarded by post from the Patent-office on 

receipt of the amount of price and postage. Sums exceeding 1s. must be 
ited to Post-office made payable at the Post-office, 5, H 
Holborn, to ) Mr. hg Mae ed Lack, her pegs Patent-office, Sou 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE yore at the office of 
Her Majesty's Commissioners of Patents. 


2551. Wearina Appare., IV. om. <a 25th June, 1878.—(A com- 
munication. )—(Not proceeded with.) 

In a child's costume the shoulder parts oot the waistcoat are attached to 

of the coat by a row of stitches, whilst at all other 

ints the waistcoat and the attached knickerbockers or skirt are free 





London.—1l0th April, 1876. 





Patents on which the Stamp Duty of £100 has been Paid 

059. Dressino Stones, &c., J. Coulter, Dewsbury, and H. Harpin, Thongs- 
bridge.—lst April, 1872. 

1008. Lune Wire, &c., W. Walton and J. T. Fallows, Denton. —5th 
Apri, 1872. 

996. Sewinea Boots and Snoes, J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don.—4th April, 1872. 

1014. sae and Suarino Merats, &c., W. Clay, Birkenhaad.—5th April, 

1872. 


1015. ILLUMINATING LicutHouses, &c., J, R. Wigham, Monkstown.—5th 
Apri, 1872. 


Notices of Intention to Proceed with Patents. 


4871. Enxtaroina Drawineos, &c., for Lrraoorapnic Printine, H. A. 

Dufrené, South-street, Finsbury, London.—A communication from A. 
srk (—T" Stocks, P. Everitt, Great Ryburgh, Norfolk.—20th November, 
wf ineirens for Domestic Purposes, W. E. Teale, Fern Bank, 
4888. —* W. E. Teale, Fern Bank, Worsley, Lancashire.—30th Novem- 


ber, 

4915. Boots and Snoxs, H. J. Griswold, Charterhouse-square, London.— 
Acommunication from J. Bond.—2nd December, 1878. 

4923. Cnairs, J. Burgh, Glasgow. 

4925. Fime-preventine Liquip, G. Bernheim, Brussels, and J. Croston, 
Manchester. 

4931. ged Sweertne Macuryes, T. 8. James, Mina-road, Old Kent- 


urre 

4936, acne Teetru employed in Carpinc Macutnery, W. H. Kellett, 

Cleckheaton. 

4943. FURNACES for Steam Borcers, E. Butterworth, Calder Cottage, 
Rochdale. —3rd December, 1878. 

4952. Preventine Waste of Water in Water-ciosets, H. E. T. Goodson, 
Fulham, London, 

4983, Maxixo, &c., Paragon Sreet for Umpretta Riss, J. Knott, Shef- 


4956. Brass Door Kyoss, W. 8S. nen ‘ges Heath, , Worcester. 

4958. Kitns for Dayinc Matt, &c., W. Lake, ildi 
— .—A communication from rd Ww. ‘Boynton.— 4th December, 

4969. SHape Cotourep Yarns, T, B. Gibson, Glasgow. 

4970. Sewrnc Macurnes, H. J. Haddan, Strand, London.—A communica- 
tion from J. Heberling. 

4974. Hoes, &c., 8. Dufheld, Willenhall-street, --+ 

4978. DECORATING, &e., Mera in Piates, W. E G Wellington-street, 
Strand, London. —A communication from E. Trt ier et Cie. 

4984, Licut Gouv Cors Derector, H. E. Sambrook, Bricklayer’s Arms, 
Old Kent-road, Surre: 

4986. SHAKixG and STRAIGHTENING Yarn, 8S. Knowles, Tottington, Bury. 

—5th December, 1878. 

4990. Workine Friy-comns of Carprno Engines, F. Illingworth and J. 
Pickles, Bradford, and G. Carver, Cleckheaton. 

is 2X a ATTACHMENTS for Casxs, P. Lawrence, Farringdon-road, 

on 

4999. Bunos, P, Lawrence, Farringdon-road, London. 

5002. Fruiina, &c., Borties, P. Laffitte and J. Pia, Puris. 

6003. Printine, C. E. Croxson, St. John’s-lane, Clerkenwell, London. 

5006. Tramways, H. Ciotti, Bois Colombes, Rue Ferrand, Paris.—6th 
December, 1878. 

5020. Avetvixa Om, &c., to Sorraces of Stivers, W. Bywater, Holbeck, 





5024. Eas or Warpinc Yarn, G. F. Bradbury, Crumpesall House, 
Sap a Manchester, and H. Lomax, Darwen.—7th December, 1878. 
5035. COMBINABLE GARMENTS, G. W. von Nawrocki, Leipzigerstrase, 

Berlin.--A communication from C. F. W. Salbach. 
5038, mage oy and Dress Fastrentnes, W. West, Birmingham.—9th 
’ 

5051. FILTeRING-PRESSES, My Kesseler Mohrenstrasse, Berlin —A commu- 
nication from A. W. tin and E. Htibner.—10th December, 1878. 

5066 TReaTMENT of MeTaLtic Oxipes, C. Kesseler, Mohrenstrasse, 
Berlin.—A communication from A. Wegelin, E. Hitbner, and E. Pol- 
lascek.—11th December, 187 . 

= b Motor Enorxes, F. . W. Crossley and W. J. Crossley, Man- 
chester. 

5120, Roration DyxamMometers, A. M. Clark, Chancery-lane, London.— 
A communication from F. J. Morin and Raymond Seillitre.— 13th 
December, 1878. 

5182. PRESERVING Fiour, C. Kesseler, Mohrenstrasse, Berlin.—A commu- 
nication from A. Schlieper. —14th , 1878. 

5161. Five for Horrers, &c., W. J. Armstead, Sawston, and G. Pannell 
Haverhill, Suffolk. 

5165. ELectric Lamps, A. M. wy Nero Oo London.—A commu- 
PR gy from L. R 1878. 

. COMBING Fiprous i cera H. H. Murdoch, ~ eas London. 
ae communication from A. Houget.—18th December, 1 

5231. THreapinc Neeptes, W. Wolff, Ichtershausen, hel —20th 
December, 1878. 

=_ Forxaces, R. 8. ey a New-inn, Wych-street, Strand, London.— 

A communication from W. Harkness. 

5315. Gas Rerorts, R. 8. Ripley Ne New-inn, Wych-street, Strand, Londcn. 
—A communication from Harkness.—30th mber, 1878. 

28. Friction CLurcues, J. H. Johnson, Lincoln’s-inn- fields, ‘Laudon. —A 
communication from F. G. Bates, F, P. Pendleton, and H. B. Lincoln. 
—Srd January, 1879. 

47. Emery Wueets, J. B, Hannay, Glasgow.—4th January, 1879. 

488. Carpinc WooLLeN Yarns, R. Smith and J. H. Smith, Stirling, N.B. 

64d, use Promeane . W, Parnell, 

inc PiGMENTs, Liverpool.—12th February, 1878. 
“ roma for Sewine Macuines, W. C. Joyce, Ruthin, ith Feb ‘ebruary, 


706. Sencwsndaene Smauu-arMs, J. V. Needham and G. Hinton, Bir- 
mingham.—2lst February, 1879. 
ys a &., W. ” Jack, Mark-lane, London, and F. Greening, 


725. Borries and Sror’ &e., W. Bull — 
ruarp, 18D. PERS, ’ » Strand, London,—22nd Feb- 


861. Propucina Copies of Lerrers, A. Kissam, Gibson-square, 
London.—A communication from J, t Reien —4th March, 1879, a 








with the outer garment. 
2787. DistiLLation anp RectiFicaTiIon or Perroieum, L. Hébert and C. 
R. Kemp.—Dated 11th July, 1878. 10d. 

The a tus consists of a cylinder for containing the eh me and 
upon which is a dome, the upper ~~ whereof ends in a pipe leading to 
the condenser; upon the dome is fixed a small tube be with” a cock for 
zeae the lighter permanent A second pipe, with a cock for 

, is also fitted to the dome, and communicates with a forcing 
pump _ ich conducts petroleum to the ee The latter has a pres- 
sure gauge, a thermometer, and a pyrometer, instead of the 7 
thermometer. A tube in the bottom of the cylinder, and ha iston 
in lieu of a cock, allows the cylinder to be emptied. The cylin: +5 sur- 
rounded by a casing, a space being left to form an air cushion for main- 
taining the heat radiated from the cylinder. Inside the cylinder is a 
worm of copper tubes, through which superheated air and heats the 
er tone” The condenser consists of two sheets o' copper bent into a 

orizontally flat serpentine form at suitable distance between the bends, 
and of great breadth, so as to give considerable surface for condensation. 
The air is superheated in a cylindrical vessel of hard stone closed at the 
, and contain dises of similar material one above the 
er, with a space between the consecutive slabs. e air enters at the 
top and leaves at the bottom of the cylinder, around which is a 5s) 
through which the flames from a furnace circulate. The lamp by which the 
- ht hydrocarbons obtained are utilised for lighting or heating, consists 

a ventilator acted on by clockwork, and a pump actuated by a second 
clock movement. The lamp contains a reservoir, the cover of which is 
sur ted by a chamb , on the top of which is a burner. Under the 
cover is a ‘orated sheet which strains the gas flowing to the burner. 
The liquid is raised by the pump into the reserv es where the air from 
the ventilator is caused to permeate =. it by pipes. The reser- 
pr contains a diaphragm bored with hol rough which cotton wicks 





2808. Brake a ea W. EB. Newton.—Dated 13th July, 1878.—(A com- 
pee sence Me 

A clutch is pted to the axle of one of the pairs of wheels of a tram- 
car, and in connection with a part of this clutch yes other part of which 
revolves with the axle, but is capable of a late —o thereon) there 
is a toothed pinion, gearing with a rack connected to the rod of a 
piston working in an air Sara placed under the vehicle. When 
required to stop the vehicle the rotary part of the clutch is thrown into 
gear with the other part, and the ons sei of the carriage is sufficient 
to actuate the toothed gearing, so that the piston is driven back in the 
cylinder, creating a vacuum therein. The resistance of the air in the 
cylinder will act as a brake, and at the same time a certain amount of 
power will be stored up in the cylinder, and may be utilised to start the 
vehicle again. 

2816. Macnetistnc METAL on OTHER Supstances, &c., G. E. Pritchett.— 
Dated 18¢h July, 1878. 6d. 

Thin plates of hardened steel are magnetised and bent to any required 
shape, pace al them being secured together, thus obtaining a stronger 
maguetic field than could be obtained by using solid thick plates. In 
combination with these plates, one, two, or more pieces of carbon or other 
suitable material may be introduced in such a manner as to assist the 
transmission or reception of sounds. 


2822. Foiprxe Cuairs, W. Bendall.—Dated 15th July, 1878. 6d. 

Rockers are attached to such chairs, a curved piece being attached to 
each foot and pinned together in the centre of each side, thus allowi 
the rockers to fold up with the chair, whilst when in use the two curv 

ieces are secured toge yy means of a cotter pin a ied beyond the 
centre pin. The elevating stands and the frames of m’s chairs are 
each made on the folding principle, the top of the stand being jointed to 
fold upwards, and the rest of the construction being upon the same plan 
as callaene fold chairs with cross legs, so that when not required as 
an elevated seat, the chair being removed and used as a seat, the stand 
forms a child’s table. Folding ¢ and hammock chairs are fitted with 
india-rubber spring pieces, either at the ends or sides of the part forming 
the seat. 
28°74. MacuINERY FOR PREPARING, SPINNING, AND DovBLING —_ &e., 

H. B. Barlow.—Dated 18th July, 1878.—(A communication.) 6d. 

The roving or yarn passes around a roller covered with needle points, 
which prepares it for the drawing rollers. After leaving the needle- 

inted valor the — is taken back overa conical boss with a sq 

which regulates the twist ; it then passes through a mevalving’ tube 
pons: -¥ in two parts ; at the end of the inner part is a flange with a slanting 
stud, which gives’ the twist, and from which the p= hee passes to the 
drawing r rollers. In passing from the latter to the spindle on which it is 
wound the yarn passes over a revolving Lo which allows the twist to 
pass “wad from the — to the nip of the drawing rollers. Baca 
yarn is wound on the spindle by a traveller running on a ring in th 
ring and made with clips, and capable of moving to and fro on the Jas 
to adapt itself to the increasing diameter of the cop. The traveller is 
lubricated by a self-acting apparatus, consisting of an oil chamber, in 
which a vibrating plunger forces the oil forward, and the spindle is 
lubricated by supporting it in a bush which forms an oil chamber. 
Looms, A. Lord.—Dated 20th July, 1878.—(Complete.) 6d. 

This relates oe a substitute for “ dobbies ” in looms for the manufacture 
of certain fabrics [required to be woven with a border, and consists 
of improvements on patent No. 1516, dated 10th April, 1876. The — 
nary treading tappets and levers whereby plain weaving is 
duced are employed, but instead of allowing the heald rods to be temnty 
attached to the treading levers, rods formed with hooks at one end com- 
municate with the heald in such a manner that ie 4 can be ae ye | 
attached to the treading levers, or di 

lever there are two rods, one pisces Hor with one set of 
healds and the other rod with another set. On the treading levers are 
studs which take into the hooks, thus forming the temporary attach- 
ment. If one rod is thus attached one set of healds will be actuated, and 
if the other rod is attached, the contrary set will be acted upon. The 
rods in communication with the healds pass t a guide d by 
a barrel,{cylinder, disc, cards, orsubstitutes therefore, in the usual manner, 
the same being set in motion by a pawl and ratebet, controlled by the 
mechanism described in the former invention. 
2007. BrickMAKING MacutnE, J. and T. Wright.—Dated 20th July, 1878. 

6d. 


The pressing piston is made to receive any kind of die, so that one can 
be taken off anda fresh one bolted to the piston, in — to make the 
desired mould or bead. The piston is a round or square bar made hollow 
to lubricate the die at each action in and out of the receiving box. The 

iston slides up and down a centre supporting arm by the action of a 
ion bowl su on b dine Ghd tanks Wo move ws & hell ckcvuler 








out of the pressing box by means of cobtes teat tate eae 
of the pressing piston. On the disc shaft is alge to work the 
feeding arm, which carries every succeeding brick —— box. 
As brick is pressed and Pp out of the box the next brick carried 
by the feedi: ae oe ee ee pressed brick lesa aeter to make 
room for i 
2908. Apparatus ror EXHAUSTING AND ForcinG Fivuins, A. M. Clark.— 
Dated 20th July, 187&.—-(A communication.) 6d. 
A horizontal drum is mounted on a spindle and caused to revolve, the 
liquid to be forced being delivered to the drum. A stationary pipe 
Pp parallel to the spindle projects down into the liquid, where it is 
turned over at right angles; and is formed with a peculiarly — 
orifice. In this pi uid is exhausted or forced, according to th 
direction of motion of 4 liquid in the drum relatively to the orifice ond 
the construction of the pipe. 


2019. 2 Manes og Ssrup Cuiprers, 4. Ridgway. — Dated 22nd July, 


A id with a number of coarse cutting teeth is caused to reciprocate 
over the teeth of an under plate, with teeth corresponding with those of 
the upper plate; the lower plate is fixed to a handle, by which the 
instrument is held, and by another handle the reciprocating motion is 
giv en through a lever (the fulcrum of which is a stud passing through 
th handles and connecting them together) to the upper plate. 
2925. Manuracture or Yarns, J. Clapham.—Dated 23rd July, 1878. 8d. 
The yarn consists of one or more central threads of flax, cotton, silk, 
jute, ps other fibrous substance covered with one or more layers of 
wool, or silk, or other fibrous material, such external covering having 
no twist, but being taken direct from the condenser and laid or coiled on 
the central thread. The ‘ sliver,” or condenser thread is taken from the 
doffer, and the central thread caused to travel, and at the same time 
rotate by means of a flyer, the spindle of which contains the feed bobbin 
for the central thread. The thread is drawn forward by a flyer on to the 
receiving bobbin Fe po in a convenient position with regard to the 
sliver, which is coiled or — on to the thread as it travels along, such 
coiling being effected by the rotary motion of the thread in combination 
with the tentang pas Bm of the same. 
2931. Commenters, Menu, anv Bouquet Hotper, 7. White.—Dated 23rd 
July, 1 
The ieider . Pn individual use at table, and consists of a stand with 
bowls to contain the condiments, which ‘bowls, when drawn up to the 
oe. project over the edge of the same. This stem of the holder is 
ermed into a menu holder, and further continued upwards to form a 
bouquet holder. 


204'7. MANUFACTURE OF FipRE FOR TEXTILE AND OTHER PuRPOSES, F. G. 
Vedova.—Dated 24th July, 1878. 2d. 

Fibres for textile and other goods are obtained from certain species of 
that genus of plants known as spartium. The fibre is separable trom the 
plant in the usual manner by steeping it in water, and fermenting and 
working the material to detach the non-fibrous material. 

2948. MANUFACTURE AND APPLICATION OF gg ConTAINING TANNIC 
Act, F. G. Vedova.—Dated 24th July, 1878. 

A peculiar light excrescence of a reddish co ag found on the oaks in 
Asia Minor, is washed in a weak solution of soda, dried, then ground to 
powder, and packed and pressed into sacks, and ex ted for tanning, 
dyeing, and calico printing purposes. The young shoots and leaves of 
these oaks, as well as the acorns, may be dried and ground for the same 
purposes. 

2949. povaneaee:s i Currinc Screw THREADS ON METAL PIPEs OR 
Tupes, H. H. Lake.—Dated 24th July, 1878.—(A communication.) 6d. 

Two se} te dies are fitted in a recess in a metal plate by being boxed 
or halved thereto, and bolted fast, so as to be readily removable by 
taking out the bolts. The _ have slotted holes for the passage of the bolts 
to fasten them to the plate to allow them to be adjusted to suit the size 
of the pipe. Screws for adjusting the dies are fitted into hollow project- 

ing arms (one at each end of the plate), which are also jointed near the 
— and the detachable portions have a socket in the end to receive 
poy ny 72 shank of the screws when screwing into the portion formed 
plate. 
2071, ManGLine Macuines, R. Barnett.—Dated 26th July, 1878. 4d. 

Mounted on the driving shaft is a toothed pinion gearing with a wheel, 
on whose shaft is a pinion gearing with a wheel on the shaft of each of 
the bottom rollers of two pairs of rollers, motion being im to the 
other roller of each by toothed or frictional b 2 work as it 
leaves one pair of rollers is conducted, either through upper and lower 
boards extending from one pair of rollers to the other, or by means of a 
small pair of pw So to the other pair of rollers. 


3063. Macuine ror Po.isHinc THE Eyes oF Neepies, W. R. Lake.— 
Dated 2nd August, 1878.—{A communication.) 8d. 

A clamp holds the needles and is arranged parallel to the driving shaft, 
and is carried A studs projecting from ores | bars fitted to move to and 
fro longitudinally in bearings in the sides of the machine and which form 
pivots wherever the holder vibrates. The studs pass through the bars 
and through slots in the sides, and each one carries on its outer end a 
crank dise with a pin working upon a surface iting of two incli 
portions and a central horizontal portion. The sliding motion is 
imparted to the bars by connecting rods extending from two cranks on 
the driving shaft to the studs on the needle clamp, and the crank pins 
working on the said surface cause the needle clamp to vibrate on its pivots. 
owe lishing of the needle eyes is effected by threads stretched Aan el 

y. and By with emery, the stretching enigchrase | effected by means 
Y a clamp. are capable of being or lowe: to suit 
the length of the needle. The vibrating of the needle holder on its 
pivots turns the needle to and fro, thereby exposing the ends of the eyes 
to the polishing threads. The needles have a slow vertical movement 
imparted to them by means of acam in order that both the upper and 
lower ends of the eycs may be subjected to the action of the threads. 


aah * BoIrLeER AND OTHER Furnaces, E. Bennis.—Dated 3rd August, 1878. 


Ths relates to improvements on patent No. 1308, in the year 1875, and 
consists, First, in shaping the shovel with a series "of planes on it 
to more ‘effectually scatter the fuel. Secondly, v, semen the springs, one 
or more to each flue, so that in a double or treble flue boiler one spring 
can be compressed more than another alternately, and consequently one 
flue fed more than another at one time, or each flue alternately. Thirdly, 
the crusher plate is extended beyond the central liné of the crusher tu 
prevent the small coal from running through. Fourthly, the construction 
of a revolving crusher with a series of beaks pointing in the direction of 
the throw. Fifthly, where two flue boilars are used a reciprocating 
crusher is employed reciprocating between the two flues, the crusher and 
— each having teeth to distribute and crush the coal from one hopper 

throwing apparatus. Sixthly, self-cleaning fire-bars are formed 
with alternately movable and ‘stationary bars. The movable ones are 
supported on a shaft at one end so as to rotate uniformly. This shaft 
has a cam under each movable bar, working on a oe ne on the 
bottom thereof, so as to project them upon an inclined plane, and when 
it leaves them the bars slide down. The stationary bars are formed with 
projecting distance pieces touching each other, and small friction spheres 
are placed between each bar, so that the movable bars may move on 
them instead of rubbing against the stationary bars, thus preventing the 
bars from sticking to each other. 
3089. ManuracTuRE oF IRON AND ag A. Longsdon.—Dated 3rd 

August, 1878.—(A communication.) 6d 

Iron is cleansed from phosphorus, manganese, silicon, and sulphur by 
bringing it down with basal oxides of iron, with or without the addition 
of oxides of and li in a shaft furnace lined with iron 
ore, a manganese, coal, slate, or other base. Iron is cleansed from 

. silicon, and sulphur by cake and it as tapped 
from the polar through a furnace charged with a oxide of 
iron, with or without the addition of oxides of 
The proper smelting place is moved to a higher part of the “anit furnace 
by means of high-situated tuyeres, so that the fluid materials travel a 
greater way together, and one or several rows of tuyeres are applied for 
reheating the already fluid iron, and to keep it fluid. A transportable 
fore hearth on wheels is er The furnace is constructed in tiers, 
and an overfiow for the slags is applied between the upper and lower 
shaft, and between the shaft of the | ame and the hearth. 

3114. Warer-ciosets, &c., J. Dodd.—Dated Tth August, 1878. 6d. 

The outlet of the closet is } placed i in front of the basin so as to be almost 
hidden by the woodwork of the seat, its position being such as to receive 
the urine at once, thus obviating the use of a lead apron. The outlet 
pipe has a seat or flange, and developes into a Syphon ban and a dis 
charge orifice placed diagonally to the trap. A fi 
on and used with this form of closet, the main outlet or  finshing orifice 
being at the back of the basin and having a flared rim, so as to wash the 
excrement direct to the discharge outlet in front. The rim is continued 
round the basin, and has small openings so as to wash the sides of the 
basin. A stench trap to be used with the closet consists of a vessel with 
a rounded bottom and two interior diaphragms, the top being provided 
with two distinct gratings, one of which is the sewer ventilator, and the 
other an air inlet for the soil pipe. The a. divide the trap into 
three parts, the first being in connection with il pipe, the second 
answering the purpose of a gulley stench trap, and into which the waste 
water from the dwelling is led, and the third part being in connection 
with the discharge orifice to the sewer, and into reo whic the discharge 
pipe from the roof gutters is led. on first ee of the trap has a grating, 
the object being to induce a current of air to enter the soil pipe, 
and thence pass through the ventilating pipe to the outer atmosphere, 
bao Provsectites, A. C. Macleod.—Dated 8th August, _—_ 6d. 




















direction, the Lag Datos worked by an arm .! means of a wheel secured 
to the phn pes shaft, driven by a i and strap. At the other end of 
the a pair of levers and lifts the brick 


dise shaft is a cam, which wor! 


Thris consists of an elongated projectile, having internal passages or 
channels rectilinear and parallel with one another, but at an angle with 
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the long axis of the p , and by prefi ta) to the posterior 
end, oh itting through themselves the free eno Bo atmospheric 
air. 


$142. Arririciat LeaTHER, H. R. Minns.—Dated 8th August, 1878. 6d. 

This relates to improvements on patent No. 687, dated 2lst Feb., 
1875. The scraps are treated as described in the specification of theabovwo 
patent, and then charged with a mixture composed of about two parts of 
resin and about the same quantity of beeswax, and one part of paraffine 
oil. Asmall proportion of camphor is added. 


3147. Ficrerinc Apparatus, A. Bell.—Dated 9th August, 1878. 6d. 
A chamber is adapted to 
In 


P be cted with the service pipe, and is 
ager with a ws g pipe for the filtered water. ‘is chamber 
placed a sponge and a bag or envelope filled with granulated or 
powdered animal charcoal, or bone black, or wood charcoal, or other 
similar material. 
3172. Sreertne Apparatus, &., G. Donkin and B. G. Nichol.—Dated 10th 
August, 1878. 6d. 

This consists in the application of steam pressure acting upon the 
surface of a body of water to transmit motion to rams, pistons, or 
plungers, for the purpose of operating the rudders of vessels. 

3187. Apparatus For TAKING THE PaTtreRNs oF Boors, C. V. Alli¢ and 
A. F. Ygouf.—Dated 12th August, 1878. 6d. 

This consists of a frame open at its centre, so that the foot can be 
placed upon a foot-plate below. The frame is also formed with horizontal 
grooves in which radiating bars slide freely ; these bars each terminate at 
their inner ends in a vertical finger provided with a point at its lower 
part. Outside the frame the bars are each pierced with an eyelet hole, 
through which a cord passes to enable them to be brought into contact 
with foot. This cord is guided at its two ends by two small rollers, 
and these ends engage under an excentric or cam which holds them fast 
when a button at the end is pushed down. 


3193. Lowe anp orner Kixys, C. 7. Burchardt.—Dated 12th August, 1878. 
—{A communication.) 6d. 

This consists, First, in distilling in a separate furnace the fuel material 
itself by the heat of that part of the material which is burning on the 
grate. ndly, in carrying the products of this distillation a certain 
distance through a condensing channel or chamber where the tar, peat, 
and other condensable are separated from the gas. Thirdly, in 
introducing this gas, after being heated in a very hot chamber, the 
so emmgperny a into the combustion chamber of the kiln through small 
holes, on issuing from which it is mixed with hot-air issuing from a 
similar regenerator. In the kiln the gas burns not only the air, but all the 
oxygen and carbon and other foreign matter of the lime, plaster of Paris, 
or-other material, and heats these substances. Fourthly, in carrying the 
hot gaseous products of the combustion into a second set of regenerators 
opposite the above-named, to which such us products give a very 
high temperature, and from whence they pass through the chimney into 
the open air without generating any smoke. 

3194 Wee ts or Putters, J. V. Hope.—Dated 13th August, 1878. 6d. 

This relates, First, to the manufacture of wheels or pulleys consisting 
of a rim and nave, and independent or Joose spokes held in a state of 
compression between the rim and nave or centre, and socketted in both. 
Secondly, the mode of tightening spokes in a built-up wheel or pulley by 
fitting them into sockets in the nave, and then driving on a lining tube 
so as to force them back on the rim. 

3197. Construction or APPARATUS UsED For Gassinc YARN, B. Brown. 
—Dated 13th August, 1878. 4d. 

The grooved rollers round which the yarn passes are provided with a 
long boss having a rim at one end. This end passes between the pin and 
a fixed cylindrical cover, which protects the stud and prevents the yarn 
touching the same. The cover has a notch in the upper side at such a 
distance from the end that the flange on the boss of the grooved roller 
just passes beyond it, and the cover is provided with a curved catch, 
which falls through the notch and holds against the flange so as to prevent 
the grooved roller from being drawn endwise off the stud till the catch is 
raised. 

3198. Tramways anp Rattways, J. Page.— Dated 13th August, 1878. 6d. 

This relates to improvements on patent No. 1603, dated 17th June, 1871. 
Continuous chair sleepers of cast iron are employed, and are formed wi' 
soles of convex, or inclined, or flat form of greater width than their 
upper parts. Holes are formed through the soles for the introduction of 
concrete, or cement, or asphalte, or other suitable packing material, after 
the sleepers have been placed. 

3199. Screw Propetiers, &. J. Harland.—Dated 13th August, 1878.— 
(Foid.) 2d. 

The boss is, by preference, cylindrical or of rather less diameter in the 
centre than at the ends, so that its surface may present a straight line in 
the direction of the angle that may be fixed for the root of the blade. In 
this direction keyways are cast or cut, extending from end to end of the 
boss, with a taper longitudinally as well as radially widening towards 
the centre line of the shaft, and for the number of blades desired. 
3200. Ornnamentinc JEWELLERY, R. H. Jones.—Dated 13th August, 1878. 

—(Not proceeded with.) 2d. 

The front part of the ring or other article is cut away so as to form a 
frame-like figure, and the cut-away part is filled oe a plate of platinum 
soldered or otherwise attached to the frame-like front. 


3201. Cotourtse Matrer, H. A. Whitaker.—Dated 13th August, 1878— 
(A communication.) 2d. 

Two hundredweight of catechu is placed in a boiler with three to four 
pints of water and heated till dissolved. From 20 Jb. to 25 Ib. of alum 
dissolved in about two quarts of hot water is added, and the whole is 
boiled for two hours. 

3202. a T. N. Kirkham and §. Chandler, jun.—Dated 13th August, 
1878. 6d. 

This consists in constructing valves of a tubular form, having a hollow 
plug with openings on their sides, such openings corresponding with 
others in the outer casing or tube. The plug may be put in motion by a 
tangent wheel and screw or by bevel or spur gearing. 

3203. Dress Susrenpers, G. M‘Donald.—Dated 13th August, 1878.—( Not 
proceeded with.) 2d. 

This consists in hinging or linking together two cylindrical, or 
partially cylindrical, pieces, the ends opposite the hinged portions having 
connected to them metal discs, grippers, or gripping pads. 

3204. Apparatus ror FRiLiinc anp GaTHERING, C. G. Hill.—Dated 13th 
August, 1878. 6d. 

This consists in the combination with a sewing machine of two 
gatherers, with a division plate between them, such parts operating to 
produce a double frill of gathered work. 
ono. Enporsinc Stamps, G. K. Cooke.—Dated 13th August, 1878. 6d. 

his ey 














in p arranged in such a manner that the ink- 
ing pad is attached to the hine so that it may be brought into position 
for inking the dies, after which the frame to which the inking pad is 
attached aut tically a ition which allows the inked die to 





be in readiness for printing ; a portion of the inking pad frame will then 
serve as a guide, and is ee and constructed so that the die is 
actuated or carried down parallel to the surface to be printed upon. 


3206. —— orn Boots ror Horses, J. Hirsiger.—Dated 13th August, 
1878. . 

The shoe is made of iron or steel and india-rubber, leather, or other 
suitable materials, and is so made that it opens and shuts mechanically. 
The india-rubber is placed between the shoe and the metallic plate, which 
is rivetted or nailed together, and is so made that there is a spring on the 
outside of the shoe. 

3207. Foorsoarps ror Raitway Carriaces, H. Wickens.—Dated 13th 
August, 1878.—{ Not ceded with.) 2d. 

This consists of a plank, of sufficient strength to bear the weight of a 

Sa fastened to the body or framework of the iage horizontally 
yy means of a strong hinge or movable joint and support to allow the 
plank to be moved as a flap upwards and downwards. 


3209. Apparatus ror Lusricatinc CyLINDERS AND Steam CuEsts, W. 
Paulson.— Dated 1ith August, 1878. 6d. 

The bottom of a reservoir communicates with the steam cylinder by 
means of a tube threaded within and without, and a nut perforated and 
similarly threaded. Within the tube is arranged a concave brass disc, 
also perforated, which disc can be approximated to a like concavity in the 
hollow-headed nut by screwing ; and within the concavities is contained 
a brass ball. The concavities of the disc and nut do not form together 
quite a complete circle, but the segments are those of a circle equal to 
that of the ball contained. The quantity of lubricant allowed to pass 
into the cylinder is thus by causing the two concavities to 
approach or recede from each other. Each stroke of the piston alter- 
nately opens and closes the perforation at the apex of each concavity by 
means of the ball, and propels the ted quantity of lubricant into 
the cylinder, and permits the escape of a relative amount of steam into 
the reservoir. 

3210. Apparatus ror Fitiine Botr_es wiTH AERATED WaTERS, &c., 7. 
H. Duckworth and 8. Wright.—Dated 14th August, 1878. 6d. 

A double-acting force pump is fixed on a bed, and provided with double 
sets of valves, and a single piston acting between them. To the piston 
rod a crosshead is attached, to which a reciprocating motion is given by 
a forked rod from an excentric keyed on the main shaftof the engine. A 
“screw-down” valve is employed, and on the spindle is fixed a toothed 
wheel with acatch. A spring is fastened to the catch, and a similar 
spring to the valve handle. On the swivel tube which carries the bottle 
holder is a finger which lifts the catch out when the bottle is raised, and 
closes the valve. A pressure gauge in connection with the swivel tube 

loyed cted with the indicator thereof is a compound 
registering apparatus which records the num- 





ployed, ani 
lever, which acts upon a 





ber of times that the pressure gauge acts, and consequently the number 
of bottles filled. 


$211. Ratsrne Surrs, &c., W. Howe.—Dated 14th August, 1878.—{ Not pro- 
ceeded with.) 2d. 


This consists essentially of pontoons made to bulge in on one side, so 
as to correspond with the contour of the ship, and that they may fit close 
to the sides and under the bottom as much as possible and the ends of 
the ship. 
$212. Corks anp Corkscrews, C. Price.—Dated 14th August, 1878. 

6d. 


Upon a frame is mounted a lever terminating in a fork or jaw, or other 
shaped end towards the front to catch under the handle of the corkscrew. 
The lever is raised by means of a cross lever carried upon the top of the 

e, and terminating in a handle. The levers are kept in their normal 
position by means of a weight or a spring. 
$3214. Sarery Vatves, R. Gill.—Dated 14th August, 1878. 6d. 

A valve like an inverted cup, preferably a short cylinder closed above, 
rests on a solid seat, on which its lower edge fits steam-tight. Steam is 
admitted under it through a iateral nozzle projecting from its upper end 
and jointed to a flexible or hinged pipe communicating with the boiler. 
$215. Fasrics ror Disivrectina, &c., J. Noad.—Dated 14th August, 1878. 

Not with.) 2d. 

Willow or other non-resinous wood is reduced toa pulp by grinding and 
crushing. Carbolic acid or other disinfectant is mixed with the pulp, 
which is then rolled out on to a woven fabric. 
$21'7. Transmission of SicNats By Execrricity, W. R. Lake.—Dated 

14th August, 1878.—(A cemmunication.)—( Not proceeded with.) 4d. 

The rails upon which the trains travel are used as an electric conductor, 
and the right-hand wheels of the carriage are insulated from the left- 
hand wheels, as the current has to travel by one rail and return by the 
other. 

3218. Bepsteaps, 0. McC. Chamberlain.—Dated 14th August, 1878.—(Not 
proceeded with.) 2d. 

The lower portions of the legs are formed so that the upper portion of 
such legs may slide therein vertically, and within the lower part a spiral 
spring is fitted, thus rendering the bedstead yielding and elastic. 
$3219. Hanpies ror UMBRELLAS, WaLkina Sticks, &c., R. Church.— 

Dated 14th August, 1878.—(Not proceeded with.) 2d. 

The handle is fitted to the stick by a ferule or screw joint, the upper 
oy being hollow to receive matches, and the end thereof closed by hinged 
id. 


$220. Lock Botts anp Nuts, W. P. Thompson.—Dated 15th August, 
1878.—{A communication.)—{ Not proceeded with.) 2d 
The nut is made with a projecting rim round the hole on its upper side 
and the bolt has a longitudinal groove cut on its side. To lock the nut, 
the projecting rim where it covers the groove is punched down into the 
groove. 
$223. Macuinery ror Suckine, ComPREsstne, 
Fos, J. Graddon.— Dated 15th August, 1878. 
This consists in arranging a series of — in any required angle and 
caused to force by series of tappet wheels mounted on a shaft, a series of 
springs being arranged over the piston rods of the pumps to return these 
pistons after being acted on by the tappets placed on the wheels or rollers 
for the purpose of being brought in contact with those tappets fixed on 
the pump pistons, which are thereby caused to act one after the other as 
the tappets are fixed round in the form of a screw to cause each pump to 
act singly, and in succession to give power, the quantity of fluid being 
made up by the number of pumps acting in succession. 


3224. Apparatus ror REGULATING THE AcTION oF Sprinas, C. J. A, Bick. 
—Dated 15th August, 1878. 8d. 

This consists, First, in the combination with a bearing spring of 
apparatus for retarding its recoil, the said apparatus consisting of two 
main elements, viz., inclined surfaces and plates or jaws caused to bear 
against the surfaces. Secondly, the combination of a bearing spring with 
apparatus for retarding the recoil thereof, such apparatus consisting of 
two main elements, viz., parallel surfaces and levers combined with 
—_ or plates, or shoes, which latter are caused to bear against the sur- 
faces. 


AND DISCHARGING 


$3228. Apparatus FOR THE MANUFACTURE OF HypRocEN Gas, B. G. 
— a 15th August, 1878.—(A communication )—( Not proceeded 
with.) 2d. 

An air reservoir is employed where the compression is obtained by an 
air pump ; at top of reservoir is a pressure indicator and a pipe for sup- 
plying with air a vessel containing “‘ chlorydic” acid. This vessel is en- 
al in lead casing, and a stud which stops the orifice of the vessel is 
arranged to admit the air supply pipe as well as the acid supply pipe 
which feeds the receiver. The latter is fitted with a safety valve and a 
pressure gauge, which may be used if desired when considered ni > 
that is, on the receiver and those containing zinc, reaction taking place, 
the gases pass through pipes and are brought to a washer, from which the: 
pass through another pipe to a receiver; thence they pass throug! 
cleansing material, and last they come into another receiver which serves 
as a gas older, to which pipes are attached to convey the gas to be con- 
sumed. 
$232. Impcement ror Reparrinc Country Roaps, J. G. Wilson.—Dated 

15th August, 1878.—(A communication. )—{ Not proceeded with.) 2d. 

A wrought iron plate with a sharpened edge is suspended from a frame 
and drawn along the roads by horse, so as to cut off projecting surfaces 
formei by cart ruts and push the loose ground so cut off towards the 
middle of the road, and in so doing fill up the ruts. 


3233. Macnivery ror Preparine Corton, &c., R. Curtis and W. H. 
Rhodes.—Dated 15th August, 1578. . 
This relates to improvements on _ No. 1034, dated 15th March, 
1878, and consists in arrangement for driving the plate wheel with radial 
slots, also for traversing this wheel laterally as the rovings lat 


—————____ 
8243. Propucive Printine Surraces, H. Goodwin.—Dated 16th August 
1878. 4d. , 


A negative is taken of the form to be reproduced, and under the 
negative is exposed a metal plate covered with a dried film of organic 
matter, such as gelatine, sensitised in the well-known manner w th a 
chromic salt, and after the exposure the metal te is covered with a 
fatty ink. When the soluble portion of the tine has heen removed 
by hot water, leaving the plate bare, the design may be “bitten in” by 
acids in the usual way. 

3244. Sevr-reepine Pens, M. C. and A. E. N. Byron.—Dated 16th August 
1878.—{Not proceeded with.) 2d. . 

The pen is made hollow to receive ink, and at the bottom end is 
divided into two branches, one of which is formed into a pen with the 
usual slit to divide the nibs, the other section being turned in towards 
the concavity of the so 50 as to close in this end with the exception 
of a small aperture left between the two sections of the tube. @ aper- 
ture is not sufficient to allow the ink to escape until the action of 
pressing the pen upon the paper causes it to flow. 

3245. Mapeene ror Teapots, &c., J. BE. Bingham.—Dated 16th August, 
1878, 4d. 

In order to prevent the handle from becoming unduly heated, it is 
made hollow, and is perforated at each ee tery Me! as to communicate 
with the external atmosphere, and by causing a ulation of air through 
the handle to keep the same comparatively cool. 
3246. MANvracTURE OF SULPHIDE AND OTHER ComPpouNDS oF ZINC, &c. 

C. F. Claus.—Dated 16th August, 1878. 4d. 4 

This consists in a process for the production of chloride of zinc from 
“‘ galvaniser’s ” refuse called skimmings, the same being separated from 
the salts of iron » 4 heating the skimmings. Sulphide of zinc is obtained 
by precipitating the same from solutions of zinc in caustic alkalies, by 
means of soluti of sulphides of alkalies or sulphide of barium, 
Mixtures of sulphide of zinc and sulphate of he are obtained by 
precipitati m soluti of zine in caustic alkalies by means of 
sulphide of barium and sulphate of potassa. 

3248. PortasB_e Fioorina, G. Andrews.—Dated 1ith August, 1878.—(Not 
proceeded with.) 2d. 

The flooring consists of small blocks of wood, bedded endways of the 
grain on a of pitch laid on felt. 

3249. Beppine ror Horses, &., G. Bdwards and B. R. Knowles.—Dated 
1ith Au Mah 1878. 2d. 

Peat turf owed to dry and then ground or torn up in a machine 
into a coarse, soft mixture. It is then bagged, and is 'y for use as a 
bedding for horses and other animals, 
$3251. Courtine anp Uncovpiine Rartway Carriages, &c., J. Richard- 

son.—Dated 17th August, 1878.—(Not with.) 2d 

A bifurcated curved or dished arm is formed at one extremity of a 
straight lever, and the operator standing outside the buffers of the 
carriage, and making use of one of them as a fulcrum for his lever, passes 
the curved arm under the pendent —- link, which is received 
between the prongs. This link is then brought up and passed over the 
hook of the draw bar of the adjoining carriage. The reverse action 
uncouples the carriages. 
$3252. Preparation AND TREATMENT OF SACCHARINE SuBSTANCES, A. P 

Price.—Dated Lith August, 1878.—(A communication.) . 

Saccharate of lime is prepared b ye combination of 
molasses and lime, called melassate of lime, which ens by itself toa 
compact homogeneous and friable mass easily reduced to a gravelly form 
or into powder. In this form, when brought into a mixing apparatus, 
and mixed with alcohol, a sandish mass is obtained, call sandy 
melassate of lime, which p its, in q of the Hi and 
granular condition of its molecules, great advantages for lixiviation with 
alcohol, even of high concentration, and preserves its sandish nature, 
without opposing any difficulty to further operations by lomerating. 
The sand melassate of lime prepared by this process is capable of being 
completely lixiviated in the mixing apparatus, thus effecting a consider- 
able saving of time and plant. 

3253. Fans, Rotary Pumps, WaTER-wHEELS, &c., C. Barlow.—Dated 17th 
August, 1878.—(A communication.) 6d. 

The revolving, forcing, or blowing fan has curved channels beginning 
from the centre part where the fluid enters, and termi at the 

eriphery of the same, where they communicate with a spiral conduit, 
Greahaped in cross section, surrounding the revolving fan in such a 
manner that the periphery of the revolving fan does not touch the spiral 
conduit, but moves in close ximity to the same. e curvature of 
the channels is not very different from a semicircle, touching nearly 
tangentially both the inner and outer peripheries of the fan, so that the 
semicircle terminates on both ends in the direction of the lution of 
the fan. 

3255. Gerspine or Curtine Grain, &e., H. J. Haddan.—Dated 17th 
August, 1878.—(A senate See pete with.) 2d. 

Any number of cutting steel discs are fixed at equal distances apart on 
a common shaft and provided with sharp-edged perforations which take 
hold of the grain and cut it, in consequence of the revolution of the discs 
moving towards the cutting edges of steel blades fixed obliquely on cast 
iron partition walls. 

3256. Macuinery ror Manuracturino Casks, Barrets, &c., R. H. 
Brandon.—Dated 17th August, 1878.—(A communication.) 5 

Pieces of wood are brought between two cutters, one concave and the 
other convex, which form the staves, which are carried forward between 
other cutters caused to move away from each other as the first half of the 
stave — between them, and towards each other as the other half 
passes between them, thus dressing the two sides according to the usual 
double taper. It is then carried forward by feeding rollers and delivered 
on two travelling belts, which introduce the extremities of the stave 
between a pair of pressure rollers, whilst passing between which the 
stave encounters two sets of rotating cutters (one at each end), one of 

















on the spools by means of a worm with a varying pitch acting on a stud 
projecting from the cross bar carrying the plate wheel, under which is a 
cross stay with a circular groove containing as many segments as thcre 
are radial slots in the plate wheel. The liftis changed by a cam shaft 
driven by gearing from the upper cone shaft. On the cam shaft is a 
clutch apparatus, which acts on a double lever, one arc of which enters 
between the horns of ashaper plate connected to the ordi lifting 
rail. As this rail moves up and down the shaper plate acts on the lever 
to bring the clutch into gear, by which the reversing motion is driven. 
By this arrangement the ends of the spodl may be made of any desired 
shape. The worm is turned partly round at every change by a cam on 
the cam shaft acting on a ratchet wheel. 

3234. Sropent’s on Orrice Desk, R. C. Hindshaw.—Dated 15th August, 

1878.—(Not proceeded with.) 2d. 

The desk or s! ~¥ is used in combinativn with a support for the docu- 
ment to be copied, the two being hinged together so as to fold up into the 
smallest compass when not in use. 

3236. RecisreRING APPARATUS FoR Pusiic Ventcies, J. H. Baronowski. 
—Dated 16th August, 1878.—( Not proceeded with.) 2d. 

A strip of paper bearing numbers and the amounts of fares in shillin 
and pence is by means of a lever actuated by the driver of the vehicle 
made to travel from one roller to the other and nt the figures in 
rotation through an opening in the case which encloses it. 

3238. Lamp Burners, W. Spence.—Dated 16th August, 1878.—(A commu- 
nication.)}—{ Not proceeded with.) 2d. 

The burner is intended to be adapted for burning all mineral oils of 
whatever density or quality by the employment of a metallic regulating 
tube screwed on the wick holder, and by the suitable adjustment of the 
dome, which can be fixed at any required point on the regulator. 


3239. Construction or Revotvine Iron Suutrers, B. Turner.—Dated 
16th August, 1878. 6d. 

The ordinary hinges are employed, but instead of rivetting each set of 
hinges up separately so as to form a sort of chain to which the laths are 
rivetted, the hinge pins are continued to the full width of the shutter, 
and the use of laths dispensed with, thus forming a guard or roun 
bars. 

3240. Heatinc anp Cootine Apparatus, EB. G. Brewer.—Dated 16th 
August, 1878.—(A communication.)—(Not proceeded with.) 2d. 

On a metallic plate a number of thin sheets of copper are secured by 
their edges, so that the whole surface is entirely coated with these shects. 
The heating or cooling surface is thus greatly increased. 


3241. Kertes, Saucepans, &c., W. P. dela Penotiere.—Dated 16th August, 
1878.—{ Not proceeded with.) 2d. 

The bottom of the vessel is formed with a series of flutings or corruga- 
tions radiating from the centre of the bottom and rising up the sides of 
the vessel as far as may be desired, in order to obtain an increased 
heating surface. 





83242. Propuctnc OrNAMENTAL Errects IN RELIEF ON Meta. Sur- 
races, &., B. Pick.—Dated 16th August, 1878.—(A communication.) 


The design having first been drawn on wire gauze is coated with a 
composition, consisting, First, of one part sagen copper ground with 
one part manganese, four parts powdered ochre, eight parts powdered talc, 
and six parts powdered plumbago. Secondly, one part Sandarach resin, 
one part Damarine resin, one part Venice turpentine, dissolved in sixteen 
parts spirits of turpentine. A sufficient quantity of the second com- 
position is poured with the first to form a paste, to a piece of which about 
the size of an egg a thimbleful of the following solution is added :— 
Thirdly, two parts gutta-percha dissolved in sixteen parts of sulphuret of 
carbon, The paste thus obtained is placed in soft metal tubes, and when 
pressed out leaves a fine liquid line over the design, which is then 
sprinkled with powdered copper. 





which chamfers the inner end, whilst the other crosses its under face for 
the insertion of the barrel head. In a second machine a plank, whose 
width slightly exceeds the diameter of the head to be cut, is placed on a 
table between clamps. Over the clamps are tubular shafts provided each 
with cutters, one being inclined in order to taper the circumference of 
the head, whilst the other is perpendicular, and serves to cut the head out 
of the plank, after it has been chamfered as described. 

3257. Manvracture or Sctpnate or Ammonia, F, C. Hills.—Dated 17th 

August, 1878. 4d. 

The ammonia is caused so to combine with the sulphuric acid that at 
one stage of the process there is an excess of ammonia in the liquor, and 
at other stages an excess of acid, so that the iron or arsenic, or both, con- 
tained in the acid, may be precipitated. 

3258. Sravs, Corsets, or Bopy Betts, C. H. Carlson.—Dated lith August, 
1878. 6d. 

Binders or flaps areattached to the stays or body belt, and consist of pieces 
of “ coutille ” or elastic material, surenefinened by bones or steels. The flaps 
are secured together in front by laces, busk hooks, or other fasteners. 
3260. Sizetnc Yarns, W. Birtwistle.—Dated 18th August, 1878.—(Not pro- 

ceeded with.) 2d. 


On the sizeing machine is mounted an additional sizeing box provided 
with copper squeezing rollers, one dipping into the size. T! box is 
suppli 


with a lighter and more transparent size than the other boxes, 
and the coloured yarn is passed through the rollers instead of through 
the same boxes as the grey yarn. 

3261. Preservinc Truper, D. R. Gardner.—Dated 19th August, 1878. 4d. 

To strengthen, harden, season, and preserve the timber the sap is 
dissolved and removed by placing the timber in a tank and subjecting it 
to the action, first, of neutral vapour, then alkaline vapour, then acid 
vapour, then neutral vapour or fumes of mercury; the time for each of 
the first three steps being 24 hours, and 12 hours for the last, which 
should be the fumes of mercury, if for preservation. 

3262. Liresvoys, H. B. Rodway.—Dated 19th August, 1878. 4d. 

On toacylinder of thin sheet metal, in wood, or other suitable 
water-tight material, two flexible bands ure fixed through which the 
user thrusts his arms. The cylinder is charged with air or gas, and has 
sufficient buoyancy to keep the person afloat. 

83268. CLosinc Mick Jars, BE. Tetard.—Dated 19th August, 1878. 6d. 

A cover with an india-rubber washer is fitted over the jar, which at 
the top has a lip, under which is secured a metal with side eyes to 
receive the hanale of the jar. The ring has also an eye on one side and a 
staple on the other. A metal bar extends across the cover and is hooked 
to the eye, and has hooked to the other end a loop which on the 
staple. Between the cross bar and the cover is a spring on a pin project- 
ing from the cover, and fitted with a collar at the topend. The spring 
forces the cover closely over the mouth of thejjar. 

3265. Frax Sprnnino Macuines, H. Martiny. —Dated 19th August, 1878. 
—(Not ceded with.) 

The f rollers are set in motion by clutch boxes, which move with 
the shaft, but have a sideway motion thereon, so as be thrown out of 
gear when the thread of the feed apparatus breaks. This is effected by 
a bent lever catch, against which the thread bears. 

3266. Knire Cupesume Macenes @. H. Bulis.—Dated 19th August, 1878. 


Not proceeded wit 2d. 
Two aiecs are mounted on a spindle, and are fitted with a strip of felt 
round the outer edges. On the working of the felt rims are a 
number of radial grooves, which, by the cen action of the discs, 
convey polishing a from the centre of the discs between the sur- 
faces of the felt L 
83269. Unnarninc AND TANNING Hives anv Sxins, G, Pitt.—Dated 19th 
August, 1878,—(4 communication.)}—(Not proceeded with.) 2d. 
This consists in treating the hide or skin with a solution of hydro- 
sulphide of soda. 
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32°78. Cizanino Topacco Pires or Cigar TUBES, H. M. Iee.—Dated 20th 
August, 1878.—(Not proceeded with. 2d. 
A composition similar to that in the manufacture of fusees is 


ttached of wood or metal, and when ignited placed in the bowl 
of the ~ bod Te gases gen by the combustion cause the nicotine 
in the pipe to be forced out through the tube. 
32°78. VeLocipepes, R. Harrington.—Dated 20th August, 1878.—(Not pro- 
c0eeded with. 


are formed with a backbone passing from the socket of the 
wheel to behind the back axle, and over the hind axle 


a saddle and 6; similar toa cle. The back of the frame acts as a 
fulcrum for two levers extending forward under the back axle, and are 
connected to cranks by conn rods, Each lever has a treadle 
towards the front end. The backwards = 


e: 
terminates in handles just in front of the saddle. The spokes of 
wheels are fixed by poems the wire through holes in the projecting edge 
of the hub, and screwing tight by means of nipples passed through 
the rim from the concave side thereof. 
. APPARATUS For LicuTinc AND Hearino, A. Ball,—Dated 20th 
August, 1878.—(Not proceeded with.) 2d. 

An indestructible wick of mineral wool, slag wool, or other suitable 
material is enclosed in a case and raised or lowered in a lamp by a wheel 
and rack, Any number of wicks are arranged in a portable lamp placed 
in a chamber or grate communicating with a chimney or flue for heating 
purposes. 

3280. Macuives ror Cueckina Money, 7. W. Kellet.—Dated 20th 
‘August, 1878.—(Not proceeced with.) 2d. 

A train of wheels bearing different figures, for pounds, shillings, and 
pence are geared together, and when caused to revolve produce a receipt 
printed with the amount, date, and name of the firm, at the same time 
making a duplicate impression on a rupning tape, which remains in the 
machine for future examination. 

83282. Manvracrure or Sutpnate or ALumina, A. A. Croll.—Dated 20th 
Angust, 1878, 4d. 

In order to obtain various qualities of sulphate of alumina from the 
same batch several saturating vessels are employed and arranged so that 
their contents can be readily transferred from one to the other. When 
the whole of the clay intended for each vessel has been added to the acid 
therein the vessels are covered with wood supporting a layer of 
charcoal, and when — ebullition has ceased, the contents of the 
whole of the vessels is discharged into one of them, made sufficiently 
large to contain all the charges. The r vessel is kept at its highest 
point of heat for several days and then tapped, first near the top 
and afterwards at several points lower down, the diff t jets of sulphat 
of alumina being allowed to flow out in succession, 

Sunstirute For Hoax, Ivory, Jer, &c., A. P. Price.—Dated 20th 
August, 1878.—{A communication.) 4d. 
is consists in the employment of a mixture of starch and water 
forming a more or less stiff dough or paste, which is raised to an eleva 
temperature and subsequently dried. 
$3202. Warer Gavce Grasses, J. &. Partington.—Dated 21st August, 
1878. 2d. 





Stohl, 





recess is fitted a piece of india-rubber, having its upper surface studded 
with p; , , or other projections. 

3326. Roastine Jacks, J. G. Croft.—Dated 23rd August, 1878.—(Not pro- 
ceeded with.) 2d. 

This consists in a roller attached to the spindle of the jack, round 
which a chain passes, the ends being continued over two pulleys rigidly 
suspended. Tv each end of this chain is attached a tipping spoon hung 
ih a stirrup and quite free, the ends of these s: pass clear of the 
of a sieve secured to the hook above the meat, but touch the wheel. 
The spoons lifting the gravy out of the wells will, on coming in contact 
with the wheel, pour it through the sieve continuously upon the joint. 


3328. Szwixe  Mecememe, J. G. Weir.—Dated 23rd August, 1878.—(Not 
wi 


pe ) 2d. 
is consists in forming that end of the shuttle driver which is to be 
pivotted or fulcrumed at the oscillating point with a projecting piece, 
which is curved downwards in such a manner that the feed shaft may 
pass through it. The lower part of this curved piece is formed with a 
lug which fits into an aperture in the upper part of a screw which passes 
the bed-plate of the machine, and secured therein. A stud is 
pro’ oS ae eee of the same end of the shuttle driver, this 
stud fitting into a lug or ear cast with 
projecting at right angles therefrom. 


3831. Prerarine Iron PLates ror Coatine wits Tin, &., 4. Nurse.— 
with.) 2d. 


the pillar of the machine, and 


The process is when the plates are they are swilled, and 
from thence packed annealing box wet, and thence into the 
furnace, to be led and prepared for cold rolling. 





3332. Seana a W. H. Abbott.—Dated 23rd August, 1878.—(Not 
wi 


com) a stand forming the body, with a table fixed at a 
suitable height. An inclined thread carrying support rises to the 
needle, Motion is transmitted by means of a pedal to a horizonta! shaft 
at the side and at the lower of the frame. This shaft is 
‘urnished with several excentrics and with a reversible cam. One of 
these excentrics, the extremity of whose stem or rod is above the top of 
the machine, actuates a lever at its centre. The point of attachment of 
this lever is su in such a manner that at each revolution of the 
shaft it is slightly moved. 
3333. Recisrertnc APPARATUS FOR OmnyreuseEs, &c., B. Haigh.—Dated 
23rd August, 1878.—{ Not proceeded with.) 2d. 

At the entrance to the vehicle is a turnstile, which is arranged to 
register the number of partial revolutions. 

3522. Apparatus For Inpicatinec TemPeRATURE, J. Ducomet.— Dated 5th 
September, 1878. ~(Complete.) 6d. 

A number of discs of metal fusible at different temperatures are 
attuched to the end of a rod, and as they melt the rod is allowed to rise, 
and by means of a rack at cage at! end gearing with a pinion, to cause 
a pointer to revolve round a dial and indicate the degree of heat attained. 
3722. ApsusTaBLe Spanners, W. J. Crounshaw.—Dated 20th September, 

1878. _ 6d 


This consists in the application and use of a wedge, either with or 
without serrations, working on an inclined . and bearing against 
the loose jaw of “ Clyburn” shaped adjustable spanners for the purpose 
of securing the same. 

3744. TeLecrapuinc on Boarp Suir, £. A. Caminada.—Dated 21st Sep- 
tember, 1878.—(Complete.) 6d 

This consists in construction of an electrical rudder-motion indi- 
cator and electrical telegraph for use on board ships, and the construction 
of the transmitters or contact makers belonging to them, based on the 
following principles and conditions: First, that the same vircuit cannot 
be used Sut to transmit one and the same signal to one indicator or to 
several indicators simultaneously, and to complete as many separate 





A float composed of white opaque blown glass, or other 
material, which will float upon the surface of water, is introduced into 
the glass tube of the water gauge, and by floating upon the water therein 
rendnts the indication of the level more apparent and visible. 


3206. On Lamps, 7. W. Shaw.—Dated 21st August, 1878.—(Not proceeded 
with.) 4d 


This consists in forming the lamp with a double top and bottom, that 
is, an annular air space or chamber is formed above and below the light 
by horizontal divisions converging from the sides towards the centre of 
the lamp case. 
$3207. Purwyive on Rerisine Coprer, J. Wilkes and T, Johnson.—Dated 

2Qlet August, 1878. 4d. 

The impure copper in a state of fusion is treated with a mixture of 
calcic hyerate (otherwise called slaked lime) and copper scale, or oxide of 
copper, or with a mixture of calcic hydrate and haematite or peroxide of 
iron, or with a mixture of calcic hydrate and peroxide of manganese. 
8208. Manvracrure or Boots anp Suors, WW. H. Abbott.—Dated 21st 

August, 1878.—(Not proceeded with.) 2d. 

Strips of linen or other woven fabrics, paper, parchment, or other 
suitable material, are placed between that portion of the elastic which is 
to be joined to the leather and the leather itself. 

8305. Pianisninc axp Creasinc Merais, H. Sims. — Dated 22nd 
‘August, 1878.—(Not proceeded with.) 2d. 

To the outer end of a horizontal arm is fixed a hammer, which is carried 
in a box formed in the end of the arm, and made adjustable upwards 
and downwards in the box to suit the thickness of metal. The arm is 
carried on a fulcrum, and is continued backwards beyond the fulcrum, 
and is connected at its back end by means of a connecting rod with a 
crank, excentric, or equivalent upon a revolving shaft. 

3306. Pree Unions, C. H. Wilkinson.—Dated 22nd August, 1878.—(Not 
ith.) 2d 


wu . 
This consists in the employment of two flanges, having a nut on the 
back of each flange for the purpose of being screwed on to a pipe. On 
the face of one of the flanges a projection or ring is formed, on which is 
placed a washer of india-rubber. This projection or ring enters a corre- 
ponding recess formed in the other flange. 
3307. Apparatus ror CHARGING OR FILLING Borries, W. Bull.—Dated 
22nd August, 1878.—(Not with.) 2d. 

A bottle-holding table is mounted on supports, aud is caused to revolve 
and tip in a horizontal or inclined tion. The table is formed with a 
number of perforations or cups, in which the bottles are placed m a 
vertical or inverted position. Over or under the table is placed a filling 
tap which delivers a measured quantity of liquid at one time. 


3310. Vevocirepes, J. I. Warman.—Dated 22nd August, 1878.—(Not pro- 


with.) 2d. 

The framing of a tricycle is constructed of semicircular or other suit- 
able form, and at the extremities collars are provided through which the 
axle passes. At the centre of the is ai ed a backbone, the 
outer end of which is provided with a socket to receive the upper part of 
the fork, which carries the bearing for the steering wheel. saddle 
is supported between the wheels by a vertical frame. The vertical 
frame is provided with lateral arms to assist in suppo a pair of rods 
fae or with handles, and placed one on either side of the rider, and 

tended to actuate the steering gear and a hand brake. 


3314. Lupricatinc AND KEEPING CLEAN THE JoURNALS OF RatLway 
Venicies, H. H. Lake.—Dated 22nd August, 1878.—(A communication.) 
—(Not proceeded with.) 2d. 

Two frames are jointed together upon an axis provided with rollers at 
their lower ends to rest upon the lower plate of the axle box. The upper 
part of each of these frames is formed of a plate which is reticulated to 
allow free exit to the superfluous oil and other matters. Strips of felt 
are attached to the ge and extend upward from the bottom of theaxle 
box to the sides of the axle. The strips of felt by capillary attraction 
take the oil from the lower part of the axle box and convey it to the 
axle, so the axle is always supplied with oil so long as there is any in the 
axle box to supply it. 

3316. CLocks, Som, &e., J. Tetzis.—Dated 22nd August, 1878.—(Not 

wit. 9 


proceeded ,. 5 
In a clock a minute hand marks the minutes and makes one revolution 
every hour, The hours are marked on a horizontal drum above, present- 
ing themselves successively through a hole in the dial. 


331'7. Gatvanometers, B. A. Obach.— Dated 22nd August, 1878.—( Not pro- 
ceeded with.) 2d. 

Instead of making the meridian ring or coil fixed, it is mounted on 
horizontal bearings, one at each side of the needle dial, or on a separate 
frame parallel thereto, so that it can be turned to various degrees of 
inclination from the vertical. 

3318. Cement, W. 7. Akerman.— Dated 22nd- August, 1878, 4d. 

This consists in employing blue lias shales, or shales and hydraulic 
limestone. The shales and limestone are selected to the pro- 
portion of lime, alumina, and silica they contain, and R together in 
a kiln and burnt to the inferior limit of calcination. The burnt product 
is then ground. While in bulk;or contained in moulds, as much water is 


added as bp sap will absorb, and it is allowed to try, when it is again 
pene but time to the superior limit of calcination and afterwards 
ground, 


3320. Dress SuspeNnpeRs, G. R. McDonald.—Dated 23rd August, 1878.— 
(Not proceeded with.) 2d. 

Two bars or pieces of metal are jointed by a pin or hinge, and present 
when in an open position the letter V, the dress resting in between the 
two sides of it. 

3321. Steps ror Ramway Carriaces, &c., J. Thompson.—Dated 23rd 
August, 1878.—(Not proceeded with.) 2d. 

his consists in forming the metal or wooden part of the step with its 

upper surface flat, recessed, or hollow saucer-shaped, and either 

egtangular, polygonal, oval, or other convenient shape, into which 


circuits as there are signals or orders to be given from one transmitter, 
one indicator, or to several indi s simult ly ; this is to be effected 
by one and the same contact maker, that is to say, that the one contact 
maker used to complete one electrical circuit must be adapted to create 
them all in one set of instruments. Secondly, the use of a separate 
circuit for every signal, for the purpose of constructing electrical motion 
indicators or electrical telegraphs on board ships. 

83980. Saw-seTtinc Macutvery, L. Varicas.—Dated 9th October, 1878.— 

(A communication.)—(Complete.) 6d. 

The hammer helves are adapted to slide on their pivot pins, so that the 
hammers may be adjusted laterally to regulate the space between their 
striking points in exact accord with the pitch of the saw teeth. The 
hammers are thrown toward the anvils by U-shaped springs, and are 
turned back by cams operating upon the helves through studs connected 
to the helves, and are adapted to be proj d more or less, so that the 
hammer may be thrown out of action altogether, or made to strike a 
blow of greater or less force. This is effected by forming the outer end 
of the stud with an elongated forked head which engages a screw between 
a couple of collars. The screw enters a threaded hole in the helve, so 
that by turning it in one direction or the other the stud can be adjusted 
to project more or less through the helve. 

3982. Macuines ror Forminc Dovetam Jornts 1x Woopwork, L. 
Varicas.—Dated 9th October, 1878.—A communication.)—(Complete.) 6d. 

This consists in the use of two rotary cutting tools, one for each of the 
two pieces of lumber to be operated upon, it being understood that the 
combined sizes of the cutting tools used together must always equal the 
combined width of an adjacent tenon and mortice, or in other words, the 
feed of the carriage from one mortice to another. 

3983. Movu.tpine anp CarRvine Macuings, &c., L Varicas—Dated 9th 
October, 1878.—{A comimunication.)—(Complete.) 6d. 

This consists in the combination and arrangement of the driving arbor 
of the machine, the spindle of the cutting tool adapted to be chucked or 
secured to the driving arbor with one end and a bearing for supporting 
the other elongated end of the tool spindle. 

3084. Furnaces ror Steam Borers, Z. Varicas.—Dated 9th October, 
1878.—(A communication.)—(Complete.) 4d. 

Where a secondary grate is used directly in rear of the ordinary grate 
for supporting a of incandescent coals periodically supplied from the 
rear end of the ordinary grate, for the purpose of igni ie gases pass- 
ing over from the ordinary grate in the form of smoke, the bars of the 
secondary grate are arranged at right angles to those of the ordinary 
grate, and to the flue back, so that the sheets of flame of this grate, by 
— the current of gases from the ordinary grate, tends 
seen = sufficiently to give time for their ignition before they pass 

flues. 


4007. Exvecrric Cocks, R. H. Brandon.—Dated 10th October, 1878.—(A 
communication.) 6d. 

There is ada; to the extremity of each branch of the escapement 
a tip in virgin silver or other good conductor, and on the escapement wheel 
a projecting pin in te or other good conductor, which at its rotation 
comes in contact with each silver tip of the Pp t. Itis y 
to shorten the tooth of the escapement corresponding to the gold pin. 
It is also necessary to insulate the pivots of the axis of the escapement, 
for which p it is preferred to bush the centre of the same with a 
piece - = or other non-conductor, which in its turn is bushed with 
a metal tu 


4162, ae or Funerat Car, H. and R. J. Pope.—wvated 18th October, 
1878. 


The hearse is open and has ledges on which a platform rests. The 
platform has across it and on the under side, bars or sleepers, each fitted 
with a revolving nut provided with teeth. A rod traverses the whole 
length of the hearse, and is fitted with worms gearing with the toothed 
nuts. An upper table receives the coffin, and has vertical screws which 
take into the nuts, so that by revolving the worm spindle the coffin may 
be raised to any height. 

4351. Woop-pLanine Macurves, &., L. Varicas.—Dated 29th October, 

1878.—(A communication.)—(Complete.) 6d. 

consists mainly in the provision of slots in the sides of the frames, 

and of separate and detachabl ides or ways for the table suitably 
— to be applied to the sides of the frame, through the slots therein, 
without requiring any dressing of the interior of such sides, so that such 
aan with its sides and connecting girts, may all be cast in a single 
piece. 
4419. Steam Enoine Lusricators, J. A. Berly.—Dated 1st November, 

1878.—(A communication.)—(Complete.) 6d. 

is ists in the arrang t of a steam engine lubricator in con- 
nection with oil and water pipes and valves and steam cocks, the action 
of which is based on the difference of specific gravity of two liquids in 
contact under pressure. 























THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On Wednesday afternoon the Wolverhampton Quarterly 
Meeting was held. Prices were declared without change upon 
the three months. No official quotations, but it was admitted 
that several classes of raw and rolled iron were weaker than at 
the earlier date. Only a few orders upon the market, and the 
meeting closed dull. ere was, however, the satisfaction that 
that afternoon several thousand pounds were loaned to the Mines’ 





Commissioners to keep the Tipton pumps going. 


The business of the ironmaster during the quarter just ended 
has not realised the expectations that were indulged in when the 
year opened. Merchants and consumers have contented them- 
selves with small purchases. They havevsteadily declined to lay 
up iron in any considerable bulk. The blast furnace proprie- 
tors have turned out # similar tonn to that which cha- 
racterised the closing quarter of 1878. “here has been no ten- 
dency to increase the output, for it has been a somewhat difficult 
matter to find purchasers for even the current reduced make. 
The prices for superior pigs which have ruled throughout the 
quarter have been based upon the £4 5s. for cold blast all- 
mine, and £3 5s. for hot blast all-mine, imperial ton, which 
the leading Shropshire and Staffordshire houses at the Jan 

uarterly meetings declared. Common cinder iron has ao 

£2 2s, 6d. to £1 18s. per ton, santalieg tasakie Gis 

competition of ire and Derbyshire and Northampton 
pig makers with native producers has been keen, but durii 
the last half of the one the competition from the North of 
England has been of significance, consequent upon the rise in 
Cleveland prices. 

The mills and forges have been, in the majority of wien 4 
a from hand-to-mouth trade. Those works are peat cates whi 
have been able to see orders upon their books far ahead. The 
Sa in particular have had a quieter three months than 
or a long time past. Bars have not been in large output, still a 
fair quantity has been de’ for home consumption. Sheets 
required by the galvanisers have had a dull quarter, but sheets 
of the quality required by the tin-plate makers and the japanners 
have been active. The prices of high-class iron have been regu- 
lated by £7 10s. for marked bars, with the usual 12s. 6d. extra for 
those of Lord Dudley. Sheets, singles, have mostly varied from £8 
to £7 10s., and £7, but first-class brands have been quoted at £10. 
Plates of the sizes chiefly used are priced at £9 to £9 10s., and 
£10. Common bars have stood pretty much at £6, occasionally 
being bought at from 2s. to 5s. under that figure. 

The tin-plate makers have done a better business during the 
first quarter of 1879 than for many months previous; and this 
industry has been in the most favourable position of all the iron 
trade branch The d d for export is excellent, and prices 
have advanced all round about 2s. per box. Coke plates of the 
“Stour” brand, produced by E. P. and W. Baldwin, are quoted 
at 20s. 6d. per box. The renewed effort to make tin-plates in 
the Uni States is not viewed with favour in this district, 
which supp-ies so large a portion of the best sheet requirements 
of the New World. 

The present “‘ standard ” prices of finished iron were fixed in 
September last, when bars were dropped £1 a ton, after having 
stood at £8 10s. for more than a twelvemonth. Round Oak bars 
then became £8 2s. 6d. to £13; John Bagnall and Sons’ bars 
became £7 10s., their hoops £8, and their plates and sheets— 
singles—£9; Monmoor sheets—E. T. Wright and Sons—became 
£8 10s., and ranged up to £1010s. By some firms boiler plates 
of certain — were dropped more than 20s. per ton upon 
former published rates. Monmoor best became £9; best best, 
£10; and treble best, £12. The prices of medium iron were 
weakened by this action of the high-class houses, and a few good 
medium brands were dropped 10s. per ton, bringing bars of that 
sort to £7. Common bars held their own for a time, ‘but gradually 
gave sp 5 a ea : 

The alteration in prices previous to that in September occurred 
at the end of August, 1877, when ‘“‘ marked” bars fell 10s, per 
ton, leaving the Earl of Dudley’s price £9 2s. 6d., and those of 
other makers in proportion. Plates and sheets were obtainable 
at from £7 15s. to £8 10s. and £8 15s, The £9 as the “‘ standard” 
quotation, upon which the drop took place, has ruled for sixteen 
months as it was fixed in April, 1876, when prices were reduced 
£1. Nine months before the last-mentioned date, namely, at the 
July quarterly meetings of 1875, £10 was declared as the erucial 
=_ for bars. The 20s. a ton reduction, which brought bars to 

10, was made upon the price—£11—fixed at the Michaelmas 
gatherings of the trade the year preceding. 

1874 is memorable in the modern history of South Stafford- 
shire. The year opened with marked bars at £14; by the time 
it had half run its course a drop of £2 had occurred; and three 
months afterwards another £1 was taken off. Although early in 
the retrograde movement, yet the year 1874 was scarcely the 
beginning of it, since £14 was not, by £2, the maximum which 
prices reached in the inflated years of 1873 and 1872. During the 
twelvemonth extending from July, 1872, to July, 1873, the bars 
of the first-class Staffordshire makers were ing at £16, and 
the common bars of the Earl of Dudley at £16 12s. 6d. These 
very high prices had been reached by leaps and bounds, aggre- 
gating a total of £7 during the twelve months previous to = 
1872. With the ge of July, 1873, the retrograde movement 
commenced by a drop of at once £2 per ton, leaving bars at the 
£14 cited, and those of the Round Oak brand £14 12s. 6d. per 
ton. When prices were at their maximum, quotations of second- 
class iron were somewhat irregular, but good bars were not 
obtainable under £14 10s., and the average was nearer £15. Best 
sheets were quoted £20 to £23, according to brand ; boiler plates, 
£18 10s. to £19 10s.; and hoops, £16. 

_The most recent change in the official quotations for all-mine 
pig iron was at the quarterly meetings that opened the year, but 
the alteration which was then made scarcely meant that prices 
were lower. Previous to those meetings 2400 Ib. had compused a 
ton’s weight, but it was determined that in future 2240 Ib. should 
form a ton, so as to comply with the Weights and Measures Act, 
1878. To meet this altered weight 5s. a ton was taken off the 

rices, which for six months before had in actual transactions 

n from £3 15s. to £3 10s. for hot-blast, and £1 more for cold- 
blast sorts. During the opening six months of 1878 prices lost 
about 5s. a ton, as at the January quarterly meeting of that year 
hot-blast sorts were quoted at £4 and cold-blast £5. This was less 
by 5s. than the quotations which prevailed in the last half of 1877. 
In the first six monthsof 1877 prices had also declined 5s., for at the 
January meetings of that year £4 5s. had been the quotation for 
hot blast and £5 10s. for cold blast qualities. The April quarterly 
meetings in 1876, when a declared drop of 10s. took place, had 
seen these last quoted prices fixed. For nine months previously 
— had stood at £6 for cold blast, and £4 10s. to £4 15s. for hot 
last qualities. It was when 1875 had half expired that these 
rates came into operation, also by a 10s. fall for the first six 
months of that year, and the last quarter of 1874 had found cold 
blast all-mine pigs at £6 10s., and hot blast at £5 5s. Before the 
October gatherings of 1874 £6 15s. to £7 had for three 
months been the price of cold blast iron, and £5 15s. of 
hot blast sorts. At the July meetings of 1874, a drop of from 
10s. to 15s. had been declared by Shropshire makers; and this 
followed upon a reduction of £1 a ton made at the April gather- 
ings, previous to which best cold blast iron had been £8 10s., and 
hot blast £7 10s. per ton. These prices prevailed at the J anuary 
quarterly meetings in 1874. The April gatherings in 1873 had 
found sg ere 10s. higher, namely, £9 for cold blast, and 
£8 10s. for hot blast sorts. At the July meetings in 1872 prices 
reached their apex, when Shropshire cold blast was prieed at £9 
to £9 10s., and ot blast at £8 10s. These rates were a rise of as 
much as £2 5s. upon the quarter. In about twelve-months 
prices, as the foregoing shows, began to recede steadily. 

_This week’s antipodean orders are prejudiced by the commercial 
disasters which have occurred in the colony of Victoria in parti- 
cular. Throughout the month no metal product had risen into 
= and prices remained without sensible alteration. 

ar and rod iron found buyers at £8 10s. to £11, yet sales were 
reported at within those rates. Sheet iron was slow of sale. 
Quotations stood at £10 10s. for assortments of 8 to 18, while 
Nos. 20 and 26 commanded £13 10s. Plates were very dull; 
holders asked £9 to £12, according to quality. Hoop iron was 
likewise neglected, at £9to £10. Pig iron was quoted at £4 to 
£4 2s. 6d. in parcels, and for ordinary trade purposes £4 5s. to 








£4 10s. was being got. Most perhaps was doing as the mail left 
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in tin-plates, and prices were at 10 percent. upon invoice forget 
e 


assortments. Galvanised iron was re: as “‘ neglected.” 
quoted for 26 were : 1 Oal ro 10s.; Orb, 
: Fa -~y “Crown,” 10s.; Walker's “ Crowns,” 


: £2 3; Jones’ Emu, £20 15s. to £21; Morewood’s 
assorted and brand, each £20 15s.; and Braby’s “‘ Sun” 
metre Fencing wire had been very little dealt in; 
Nos. ie 8 were being offered at £12, £1210s., and £13 10s. 
Hsllowweis was saleable at 45 cent. off list. In American 

hardware, Collins and Sharpe’s heavy axes maintained a steady 

— of 65s. to 66s.; Ames’ shovels were worth 55s.; Day’s 

H. shovels, 34in. and 3é6in., ht 44s.; and other makers 

same size were quoted at 30s. to 36s. i 

at md et cent. off list, American nails commanded 15s., and 

French nails were set down at from 16s. to 17s. The reports still 

awe business doing in American and in French goods 

it the Australias. 
Government has sent into this district inquiries for a large 
quantity of edge-tools of various descriptions, and tenders have 
been returned by the leading firms. The inquiries include 


There is a renewal of inquiry from local boards and town 
councils for cast and wrought ironwork, needed in civil engineer- 

requirements. 

e contract for the extensive lines of wharfage shedding for 
the Victoria Docks has fallen to Messrs. Westwood and Bailey, 
———, London, who will execute the pillar and girder sat 3g 

the like, themselves, sub-letting the galvanised sheet work. 
The span of the roof being considerable, the sheets come within 
the extra sizes, and they represent an aggregate weight of 
450 tons. This part of the contract is being executed by Mr. 
Lysaght, who has sheet mills in Wolverhampton, but whose 

vanising works are in Bristol. It is altogether the largest 
ome order of its class which has for some time been out. 

The difference between the North Staffordshire ironmasters 
and their puddlers, arising out of the changes incidental to the 
adjustment of ag = in conformity with the requirements of 
recent aeeeation, ended in the men —— ow employers’ 
— 5 alge the same as those that prevail ughout South 
01 


The colliers employed at six pits at Burslem, to the number 
of about 1000, are under a fortnight’s notice, with an intimation 
that wages will be reduced 10 per cent.; this is in addition to the 
drop of 5 per cent. made three months ago. The men declare 
their determination to stand out for a rise of 5 per cent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE has: been extremely little doing in the iron trade of this 
district during the past mnt and at the Manchester market on 
Tuesday the quantity of iron ree yd hands was merely 
bare § owing to the close proximity of the quarterly meetings. 
Business generally seems to have returned to the level at which 
it stood prior to the recent spurt, in which, however, this district 
participated very little, so far as any increased demand was con- 


cerned, although a hee pod firmer tone was’ = wryey to the 
market, which, if it continued, would have tended to improve 
m however, ire consumers anticipated, the 
recent inflation of prices has not produced any legitimate increase 
of business, and in some cases the speculative buyers of that 
period find their purchases left in their hands. Prices are now 
generally quite as low as ever, in some instances indeed lower, 
and although in some exceptional cases makers are still holding 
out in the competitive branches of trade, considerable concessions 
upon late rates have to be made to effect sales. For immediate 
delivery nothing but su i uctions, as a rule, lead to 
business, whilst for long forward deliveries even buyers are not 
willing to pay the current list rates. 

To Vamentiiee pig iron makers continue to give way in price, 
without, however, improving their position in the market, and 
for delivery into Manchester, 46s. per ton for No. 3 foundry and 
45s. for No. 4 forge, less 24 per cent., is now being quoted ; but, 
except in the close neighbourhood of their own works, local 
makers have little or no chance of securing orders in the face of 
the keen competition of Lincolnshire and Derbyshire irons, 
which are still being pushed in this district at extremely low 

gures. Leading makers of the above brands are asking, for 
delivery into the Manchester district, about 45s. to 46s. per ton 
for No. 3 foundry, Derbyshire, and 43s. 6d. to 44s. 6d. for No. 4 
forge, less 24 per cent.; 44s. 6d. to 45s. for No. 3 foundry, Lincoln- 
shire, and 43s. 6d. to 44s. for No. 4 forge, less 2} per cent.; but 
there are sellers of these brands at much lower figures. For 
North-country iron lower prices than were being asked a week or 
two back are now being quoted, and g.m.b.’s delivered equal to 
Manchester can be bought at 42s. 10d. to 43s. 4d. per ton net cash, 
although some of the best makers are still asking 6d. to 1s. per 
ton above these figures. 

The finished iron trade is without material change, but any 
business done is subject to the quarterly meeting prices. Very 
few orders are, however, being given out, and works are still, as 
a rule, just kept going from d to mouth on short time, there 
being very few that are anything like fully employed. For an 
finished ironwork offering in the market there is a keen competi- 
tion, and cashire delivered equal to Manchester are 
quoted at from £5 10s. to £5 15s. per ton. Engineers and 
machinists continue very slack. 

As the development of the manufacture of steel and its appli- 
cation to various purposes is now coming so prominently to the 
front, I may refer to a small curiosity in smith’s work, illustrati 
the Prete, A mare ductility and malleability of steel, which I h 
an opportunity of inspecting this week at the offices of a local 
iron merchant. This consists of an inkstand, pen tray, and rest 
hammered out of a section of an ordinary flanged Bessemer steel 
rail. The section, which is about 2in. broad, forms the stand; 
about half of the head is brought out under the hammer into the 
form of a pen tray, perforated at either end to receive ink bottles, 
whilst from the flange a couple of feather-shaped pen rests have 
been hammered out, the ef and the rests being about z,in. in 
thickness. In view of the future possibility of the manufacture 
of steel from Cleveland iron, this may be taken as a sample of 
the varied purposes to which it might be applied, as there are 
very few irons that would be required to stand such atest. I 
velveienl that similar specimens, which have been produced by 
Messrs. Brown, Bailey, and Dixon, for the purpose of showing 
the adaptability of steel both for engineer’s and smith’s work, 
have been sent to various railway companies. 

With regard to the solution of the problem of the elimination 
of phosphorus from Cleveland iron, this is a matter which, of 
course, is exciting a good deal of interest in this district, but the 
impression here is that it has not 73 been altogether successfully 
attained from acommercial point of view, especially considering the 
present difference in prices, and that a theexperiments 
which have been made by Messrs. Bolckow, Vaughan, and Co. 
have been successful so far as they have gone, there is a mecha- 
nical difficulty in the system which will have to be overcome. 
Other experiments are, however, being made by a larg 
another part of the country, and it is thought the solution of the 
problem will ultimately be successfully arrived at. 

The coal le continues very dull. The demand for the better 
classes of round coal is now very small, and the inferior sorts are 
a perfect drug in the market, with a great deal of pressing for 
orders at extremely low prices. The requirements te pulling 
and general iron-making purposes are very limited, and a con- 
siderable quantity of these sorts is going into stock. Engine 


e firm in. 





classes of fuel are still generally abundant in the market, and 
the common sorts can be bought at very low prices, but holders 
of the better sorts are steady at about late rates in anticipation 
of an improvement in this branch of trade at the summer 
advances. The average prices at the pit mouth are about 8s. 6d. 
to 9s. for and Wigan Arley, 6s. 6d. to 7s. 6d. for second 
qualities and Pemberton four-feet, 4s. 6d. to 5s. 6d. for common 
coal, 3s. 9d. to 4s. 3d. for good burgy, 2s. 6d. to 3s. 3d. for good 
slack. There is a moderate inquiry for coal for shipment, but 
very low prices have to be taken. 

Our correspondent in the Barrow-in-Furness district writes that 
the discovery of the modus ndi of making Cleveland steel 
ata aoe price is now believed in the district to be a success, but, 
I am told, in the event of this proving a commercial success, 
makers on the west coast have not very much to fear, because a 
a of the present position, and a rectification of royalty, 
freig! tage, and other charges, will put them in a position to com- 
pete with Cleveland in any event. The discovery is also received 
in another and, what I consider, very practical light. It is 
thought the immense facilities which Cleveland will possess for 
the production of a large tonnage of steel will bring forward with 
surprising speed the steel era, and iron will then be so undoubted! 
superseded that the demand forthe more superior metal will 

ord ample employment for both the east and west coast. That 
makers on the west coast will be able to play a considerable part 
in the future of the steel trade there is no reason to doubt, 

use means of reducing the cost of manufacture are every day 
being introduced, not the least important of which is the large 
manufacture of coke from Cumberland coal, which, it is expec’ 
will enable the district in a short time entirely to supply itself 
— all the various classes of raw material seguieel in manu- 
acture. 

No change can be noted in the iron and coal trades. Very few 
orders have been placed during the week, and although a fair 
foreign business is being done, there is no necessity for increased 
production. Prices are steady. Iron ore and coal are in quiet 
request at late values. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue distress in Sheffield has so far diminished that all the 
local committees have now been disbanded, and the Central Com- 
mittee holds its last meeting this week. In the ironworking 
districts, however, I cannot find any improvement in trade. 
Prices seem still on the decli Common forge iron is being 
offered at the large works as low as 40s., and hematite for 

mer at 55s. per ton. The recovery of trade will 
not favourably affect the iron trade, and the sooner this fact is 
realised the better for all concerned. The industry which will 
feel the change most speedily will be steel. 

The employers are quickly, yet successfully, enforcing not only 
reductions in wages, but extensions of working hours. I «sm 
informed that the movement has now extended to the steel trade, 
and the initiative has been taken by a firm of repute and standin: 
—Messrs. Wm. Jessop and Sons, Limited, Brightside Steel 
Works. The managing director has issued a circular informin, 
the datal men that on and after the 18th inst. their wages will 
be reduced 5 = cent., and the working hours extended from 5 to 
5.30 p.m. fusal to accept these terms will be considered 
equivalent to a fortnight’s notice to leave. 

In steel circles there is some an about the new process of 
manufacturing steel from Cleveland iron. The invitation given 
by Messrs. Bolckow, Vaughan, and Co., to witness the operation 
at their works the other day, has added to the interest. If the 
experiment is a success such as is reported, and the cost of pro- 
duction is really 13s. per ton less than from Bessemer pig iron. 
Sheffield steel makers will be obliged to face another difficulty of 
a most serious description. At present the information is too 
meagre to express any definite opinion on the process. 

Doubt has been thrown upon a statement made by the mayor, 
that a large order for ergines was sent out of this country by the 
action of the trades union. I have made it my business to 
ascertain the facts, and they are as follows:—A local company 
got the offer of an order of thirty-two engines at £2000 a piece. 
As they had completed a similar contract sometime before at a 
loss, the company were unwilling to incur a second loss, and they 
therefore called their men together and informed them how the 
matter stood. The men were told that if they would concede a 
10 per cent. reduction, the firm could see their way to accept the 
contract. The men were sensible enough to recognise the reason- 
ableness of this request and they agreed to it, but added that 
they would have to consult the union. They did so, and the 
union distinctly declined to permit them to make any reduction. 
The result was reported to the my pe who refused the order, 
and the work is now being done in Belgium. The company at 
one time employed about 600 men, but it is now with difficulty 
that they can find employment for 200. 

In the sheep-shear trade, Messrs. Ward and Payne have fairly 
got to work under their new arrangements, and the head of the 
firm expressed himself to me the other day so well pleased with 
the altered system that he declared he would decline to go back to 
the old system under any circumstances. Every pressure is at 
present being brought to bear upon him to alter his determina- 
tion. The edge-tool grinders, with a view to supporting their 
brethren in the wool shear department, still adhere to the notices, 
and unless they are withdrawn the men will be out of employ- 
ment in a fortnight. 

Messrs. Brown and Co., Atlas Steel and [ron Works, are still 
fairly employed on the production of steel propeller blades for 
Glasgow and other ports. The largest articles of this description 
were manufactured for the steamship Gallia, launched late last 
year at Glasgow, and which I noticed at the time. 


I am informed the American manufacturers are taking a course 
which must have the effect of destroying confidence in their goods. 
Under the pressure of low prices they are sending out a mass of 
rubbish, and the result has been an increase in the demand for 
English-made goods of standard qualities. 

It is satisfactory to report that manufacturers and workmen 
seem to have at last learned the necessity of adapting their goods 
to the requirements of the market in regard to style and finish as 
well asquality. Perhaps the last department in which this lesson 
wus taken was in axes, adzes, and similar tools. Very light, well- 
— and handsome goods of this description are now being 
made at Sheffield, and it is rarely indeed that one comes across 
a specimen of the old, heavy, ill-shaped, cumbrous patterns. We 
now see a goodly number of Sheffield-made axes and adzes in 
windows, where not long ago the American productions had it all 
their own way. 

The strike of colliers in Durham will favourably affect the 
local coal trade, and indirectly assist the firms engaged in the 
manufacturing of ship plates. At the Consett Ironworks some 
1400 tons of ship plates are made every week for the Clyde ship- 
yards, and their work will have to be suspended, as the whole of 
the pitmen employed at their collieries are on strike. A e 
proportion of these orders will, therefore, come to Sheffield for 
some time to come. If 35,000 miners who are “out” while I 
write continue idle for some considerable time, the South York- 
shire and North Derbyshire coal trade must receive a “ fillip” 
for the London market. The award in the wages dispute in this 
district is expected next week. The umpire has been sitting 
during the last few days. 

I see it mentioned that Mr. Cross, the Home Secretary, has 
sanctioned the exchange of districts between Captain May, R.N. 
her Majesty’s Superintending pe gw of Factories for Scotland 
and the North of England, and Mr. James Henderson, who 
holds the same appointment for the Midland district. Henderson 
is to reside in Glasgow, and Captain May in Sheffield. 


—— 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE outlook in the iron trade on this side the border is not 

= so hopeful as it was several weeks ago. the past 

ortnight the export trade in pig iron has considerably brightened 
though it still compares not unfavourably with the shipments at 
this time last year. There is no abatement in the manufacture 
of pigs, and the deliveries into store are therefore large. The 
stock under the charge of Messrs. Connal and Co. was last week 
augmented by 3374 tons, and now amounts to 237,876 tons in all, 
The arrivals of Cleveland iron have been larger than in the pre- 
ceding week, when, it rey the import trade was interfered 
with t y rough weather off the east coast ; still the consumption 
of Middlesbrough brands is below that of twelve months ago. 
Since last report one furnace has been blown out at Carron Iron- 
works, and there are eighty-nine in blast, as compared with ninty- 
one at the same time last year. 

The warrant market was quiet on Friday, when business was 
done in the morning at 42s. oie. to 42s. 6d. cash, and 42s. 84d. to 

74d. one month; the afternoon figures being 42s. . to 
42s. 6d. cash, and 42s. 74d. one month. he market was s 
on Monday, and transactions were effected on that day at 42s, od. 
to 42s. 8d. one month, and 42s. 6d. cash. On Tuesday the market 
was very firm all day, with a large business up to 42s. 74d. cash, 
and 42s. 10d. one month. To-day—Wednesday—the market was 
strong, transactions being effected at 43s. to 42s. 10d. cash, and 
43s, 0}d. to 42s, 11d. one month fixed. 

For makers’ iron the demand is limited, and the prices are in 
some instances lower than they were last week. The quotations 
are as follows:—G.m.b. f.o.b., at Glasgow, per imperial ton, 
No. 1, 43s8.; No. 3, 42s.; Gartsherrie, No. 1, 478. 6d.; No. 3, 
43s. 6d.; Coltness, No. 1, 50s.; No. 3, 44s, 6d.; {Summerlee, 
No. 1, 468.; No. 3, 438.; Langloan, No. 1, 498.; No. 8, 43s. 6d.; 
Carnbroe, No. 1, 44s.; No. 3, 43s.; Monkland, No. 1, 43s.; No. 3, 
41s. 6d.; “yy No. 1, 438; No. 3, 41s. 6d.; Govan, at 
Broomielaw, No. 1, 43s.; No. 3, 41s. 6d.; Calder, at Port Dundas, 
No. 1, 47s. 6d.; No. 3, 43s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 46s.; No. 3, 43s.; Eglinton, No. 1, 43s.; No. 3, 42s.; 
Dalmellington, No. 1, 43s.; No. 3, 42s.; Carron, at Grange- 
mee 1, 60s.; No. 3, 57s, 6d.; Shotts, at Leith, No. 1, 49s. ; 

0. “ 

The malleable trade continues dull, although prices are now 
exceptionally moderate. Last week’s shipments of iron manufac- 
tures from the Clyde were much lighter than usual. They com- 
prised machinery, castings, and tubes to the value of £2000, and 
other articles worth £4800, besides sewing machinery valued at 
£1711 for Antwerp. 

There is at present rather less activity in the shipping depart- 
ment of the coal trade, and the home trade continues very dull. 
Only 6500 tons of coals were shipped from Gl w last week, 
and the returns of the Ayr Harbour show that during the month 
of March the exports amounted to 25,000 tons, against 33,000 in 
February. In the eastern mining counties a fair shipping trade 
_ being done at several of the ports, but the home trade is getting 
slacker. 

oa the fact that the coal trade is so dull at present, a con- 
siderable number of pits that were lately working are now closed 
up in various parts of Lanarkshire. he collieries which are 
working are in not a few cases crowded with miners, and it is 
difficult for the men to obtain anything like steady employment. 
Indeed, it is estimated that one-third of the whole of the colliers 
in the county of Lanark are at this moment wholly without 
mers 

he miners of Fife and Clackmannan, whose wages are being 
reduced 124 per cent., have passed a resolution, in which the 
express their firm adherence to the principle of eight hours work 
a day. But if the employers are resolute in favour of the 
extended hours, the men will be obliged to give way. The Alloa 
Coal Company has modified the reduction to 74 per cent., in 
consideration of the miners at the Tillicoultry Colliery agreeing 
to make ten hours a day. 

a have been made whereby, it is believed, the 
works of the Clyde Coal Company can be satisfactorily carried 
on, and the shareholders be in a position to benefit as soon as a 
revival of trade takes place. 








Tue Penpine Repuction or Waces In Sourh YoRKSHIRE 
AND THE DISALLOWANCE OF CoaL.—On Wednesday an important 
circular was issued by Messrs. J. Frith and W. Chappell, the 
officials of the South Yorkshire Miners’ Association, to the 
members of that body in Yorkshire and Derbyshire, relating to 
the pending arbitration und the disallowance of coal. 


Lonpon Bripee.—On Tuesday, the members of the committee 
appointed last year by the corporation of London to consider the 
desirability of facilitating the accommodation between the north 
and south sides of the Thames by the erection of a bridge or sub- 
way eastward of London Bridge, met at the Guildhall and pre- 
sented to Mr. Henry Aaron Isaacs, their chairman, a testi- 
monial, consisting of a piece of statuary, in recognition of their 
appreciation of his ability in the discharge of his duties. 
The committee, it will be remembered, recommended the con- 
struction of a low-level ‘‘bascule” bridge near the Tower ; 
but their suggestion was rejected by the Court of Common 
Council, who resolved, as an alternative, to widen and thus to 
disfigure, as many think, London Bridge. Their work being com- 
pleted, the committee was dissolved. ‘ 
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BOILERS WITH FORCED CIRCULATION. 
No. IL. 

In Tue Encinerr for March 28th we explained the 
mode of action of boilers worked with a forced circula- 
tion, and laid down the nga mg which should guide the 
engineer in designing them. We have now to state what 
may be gained by their adoption, or, in other words, to set 
forth the points in which they are better than boilers of 
the ordinary type. It is because these advantages have 
not met with the consideration which they really deserve, 
that so little has been heard of a system of generating 
steams which may yet play a very important part in the 
world. 

It is well known that tubulous, or water tube boilers, 

ssess some special advantages over other generators. 

f properly made a the highest pressures to be 
carried with safety. ey are compact ; not expensive, 
very economical in fuel ; easily transported from place to 
place ; light when in working trim, and capable of supply- 
ing clean dry steam. But it is very difficult to produce 
a water tube boiler which will fulfil these conditions, 
On examination it will be found, however, that it is 
in nine cases out of ten the circulation which 
fails in such boilers, and nearly all the more recent efforts 
of inventors of water-tube boilers have been directed to 
overcoming this difficulty. It was because the circula- 
tion was bad in the steamship Montana’s boilers that they 
failed the first day they were tried. The Howard boiler 
would probably have been a great success had the circu- 
lation within it been efficient ; and many other boilers 
might be named which have disappointed their inventors 
for similar reasons. In the endeavour to get good circu- 
lation, forms of boiler have been adopted which are 
complex, costly, or ill adapted for taking up heat from 
the burning fuel. Resort has been had to expensive 
types of construction, and various other adverse influ- 
ences have been — to bear on the system, which 
accordingly makes little or no progress, notwithstanding 
its acknowledged theoretical merit. The moment we 
dispense with natural and adopt forced circulation, all 
these troubles vanish, and the inventor may give his 
boiler almost any form he pleases, without fear of the 
consequences. If high D or saci are to be employed, 
then is the forced circulation system that under which 
steam can best and most economically be generated. 
It is well known that with intense fires there is 
always risk of burning plates unless the circulation 
of the water over them is very perfect, but when water 
is pumped rapidly through a tube no limit need be put on 
the temperature of the furnace. Thus it becomes possible 
to construct a boiler made up of tubes packed very 
closely together, the fire being urged either by a fan or a 
tall chimney, as the heat will be picked up very quickly. 
An enormous quantity of steam may be had in this way 
with great economy from a comparatively small boiler. 
Such boilers appear to be admirably suited for steam 
ships ; and there is reason to believe that the deposit 
difficulty may be almost entirely got over with their aid, 
the salt and mud being swept by the current directly 
into the separator, where they are harmless. In certain 
cases it is highly desirable that the power of getting up 
steam in a few minutes should be at the disposal of the 
engineer. With the forced circulation boiler, pressure can 
be obtained with any desired rapidity. For example, 
50 Ib. may be had in seven or eight minutes after the fire 
is lighted. 

_ The objections urged against the system are that if the 
circulating pump b down the boiler is disabled ; 
that pressure cannot be steadily maintained, and that 
such boilers require unceasing vigilance on the part 
of the attendant. Much misapprehension exists on 
these points, which we desire to remove. That the boiler 
would be disabled by the failure of the circulating pump 
is quite true ; but it is also true that any boiler would be 
disabled if the feed pump or the injector ceased to per- 
form its duty. The strain on the circulating apparatus 
is very small, because the pressure will be nearly the 
same above and below the piston of the double-acting 
pump which should be employed for small boilers. If a 
plunger is used it will, of course, be exposed to severe 
strains, although it will not waste power, because it will 
give back on the up-stroke, say, as much force nearly as 
it absorbed on the down-stroke. A centrifugal pump 
would answer best for large boilers. The objection has 
really no force whatever ; it would be as well to say that 
a Lancashire boiler must not be used because the fires 
would have to be drawn if the feed pump broke down. 

The objection that pressure cannot be steadily main- 
taixed wr for its force on the construction of the 
boiler. pid variations in pressure are due to the 
absence of any great body of water to absorb and give 
out heat. In ordinary steam generators a sudden rise in 
temperature of 400 deg. or 500 deg. in the fire may not 
cause a rise of 1 deg. in that of the water in the boiler, 
simply because there is so much of it; but when we 
come to measure the quantity of water heated by the 

ound instead of by the ton, the question assumes a very 

ifferent aspect. Fires urged by stirring, or by the 
on of fresh fuel, may double the power of a boiler 

or a few minutes. Again, when the fires have burned 
down a little, and steam is no longer produced in quan- 
tity, the power of the furnace may fall far below its 
normal rate. A large body of water acts as a fly-wheel 
in all such cases. At the sacrifice of strict accuracy, we 
may, for the estes of illustration, assume that the 
temperature of the water precisely determines the pro- 
duction of steam. The time, other things ee 4 equal, 
which would be occupied in raising one ton of water, 
say, 5 deg., will be exactly twenty times as long as that 
required to raise 1 cwt. of water by the same amount. 
Let us suppose that two boilers are at work, one contain- 
ing 1 ton, the other 1 cwt. of water, the quantity of 
steam made per minute in each being the same, and the 
normal pressure 60 lb. on the square inch. Let it 
be supposed, furthermore, that the furnace is capable 
of heating the ton of water through 5 deg. per 





minute. Then one minute would suffice to augment the 
pressure from 60 Ib. to 66lb. in the ordinary boiler. But 
under precisely similar conditions, the pressure in the 
boiler with the smaller — of water would be raised 
6 lb. in three seconds. The difficulty is —_ over by 
having plenty of water in the forced circulation boiler. 
It must not be forgotten that the quantity of water used 
to make steam is not measured by the capacity of the 
tubes, but by that of the tubes and receiver together, 
and if this last be made large enough, and if the circu- 
lating pump be of adequate dimensions, and run at 
sufficient speed, the pressure of the steam may be easily 
kept very uniform. This fact seems to have been almost 
altogether lost sight of hitherto, although it is one of 
very great importance. The quantity of water contained 
in a boiler has little or nothing to do with the rate at 
which steam is made, It is evident that only that water 
in direct contact with the heating surface at any moment, 
is actively concerned in the production of steam ; and it 
should be quite obvious that if we pump a double weight 
of water over a heated surface in a given time, we halve 
the rise in temperature per minute. If the rate of 
pumping is not a eure 5. little good will be done, 
ause the heat will not be transferred with sufficient 
rapidity to the receiver. But by using a receiver of 
equate dimensions, and pumping the water with suffi- 


cient rapidity through the tubes, no difficulty will be | sili 


experienced in “om the variations in pressure within 
moderate limits. The use of plenty of water deprives 
the last objection we have named of its force. Extra 
vigilance is needed only to keep the pressure right ; but 
with each increase in the quantity of water used, it is 
evident that the necessity for watchfulness on the part of 
the attendant becomes less and less. 

It will be seen that we have made no attempt to go 
into the questions concerning the practical construction 
of boilers with forced circulation. Our object has been 
to call attention to a class of steam generator of the 
highest promise, which has hitherto received none of the 
attention which it really deserves. It can hardly be said 
that any prejudice exists against the system. It is simply 
unknown to engineers and steam users. If we have suc- 
ceeded in inducing any of our readers who may be 
employers of steam power or makers of steam machinery 
to give some attention to the boiler, our purpose is 
served. In conclusion, we would warn our readers that 
because failures have occurred they must not condemn 
the system. All the boilers of the kind which have not 
been successful have been defective in J ; and it 
may furthermore be well to point out that boilers which 
do not work with forced circulation are sometimes taken 
for those which do. The Herreshoff boiler, for example, 
we have heard spoken of as a boiler with forced circula- 
tion. As a matter of fact, however, the principle involved 
in the Herreshoff boiler is different from that of the 
forced circulation generator, as will be readily seen by 
those who, having read this and the preceding article on 
the same subject, will take the trouble to examine the 
Herreshoff boiler as illustrated and described in our last 
impression. 








THE memiamnnuin is ig OF CLEVELAND 
, &e, 
By Jeremian Heap, M.LC.E., M.LS. Inst. 

In Tue ENGINEER of March 2lst, it was stated that 
it had been authoritatively announced that Messrs. 
Bolckow, ts. ay and Co., Limited, of Middlesbrough, 
had discovered or invented a means of removing phos- 
phorous from Cleveland iron. It was stated that though 
no details of the process had been yet made public, it 
was understood that the purification was effected in the 
Bessemer converter, by the aid of the material with 
which it was lined. It is now proposed to give a 
detailed account of the new process. 

In order to make the new process of converting 
phosphoretted pig iron into Bessemer steel clearly 
understood, especially to those who have not made 
metallurgical cperations their special study, it may be 
as well to commence by recapitulating what are the 
elements of which pe oe is com , and what is the 
process by which it previously been attempted to 
purify it and convert it into steel. Formerly it was 
supposed that the metal iron had different natures 
varying with the locality from which it was obtained. 
Now, however, this idea has no longer any advocates among 
those who have studied the question. It is known that 
iron is iron all over the world, no matter from what 
country or from what ore it is derived. Pure iron is, 
however, not easily attainable, the iron of commerce 
being always a compound of that metal and other 
elements which influence its physical qualities in propor- 
tion as they are present. Ordinary pig iron is a com- 
pound of iron, carbon, silicon, phosphorus, manganese, 
and sulphur. Mild steel, which is the substance into 
which it is so much desired to convert crude pig iron, 
consists of the same — but with the proportion 
of iron largely increased, and of all the other ingredients 
largely diminished. A perfect process of conversion 
would be one in which absolutely pure iron was the 
result if fully carried out. The Bessemer process of 
purifying pig iron by blowing air through it when in a 
molten condition has been tried again and again upon 
every variety of pig iron, but hitherto it has succeeded 
only with such as have been nearly free from the element 
phosphorus. Where phosphuretted pig irons were 
operated upon, it was always found that while all other 
ingredients could be more or less got rid of in the con- 
verter, that one remained in the product to precisely the 
same extent as it existed in the molten metal charged. 
The effect of this was, that only pig irons made from the 
purest hematites were suitable for steel making, whilst 


the very much larger quantity made from carbonates | Blae 
and other less pure ores were excluded altogether from 
this application. 

Let us now consider why the Bessemer converter as 
hitherto made and worked was unable to dephosphorise 


ig iron containing a large percen of phosphorus. 
fn ovder to withstand the Etenss eat develo by the 
oxidation of the silicon, carbon, &c., the vessel itself has 
hitherto been always lined with as refractory a material 
as could be obtained. Ganister sand, which is nearly 
pure he cs bc generally been adopted. Now silica is 
an acid substance ready to unite at the temperature of 
the converter, with any basic substance present, and 
refusing to ally itself with any other acid substance. 
During the blow the silicon of the pig iron is converted to 
silica, that is, to precisely the same material as the lining. 
The anh comin, if separated by the blast from the iron at 
all, would become phosphoric acid. The only base which 
could be Lagoon and to which these acids could ally 
themselves, would be oxide of iron, the formation of 
which would mean waste of the final product in propor- 
tion as it was produced. Not only so, but the prepon- 
derance of acid substances existing in the converter 
would easily saturate and neutralise this oxide of iron 
as fast as it was formed. It must also be remembered 
that the silicious lining of the converter would no longer 
be refractory if there were present an unlimited supply 
of basic material for it to unite with. In other words, it 
would compete, as it were, with the other acids produced 
by the blow, for the possession of any oxide of iron 
which might be formed. It will be thus seen that the 
ilica lining was admirably adapted to prevent the 
possibility of the continued existence within the con- 
verter of any basic material which could take up and 
neutralise the phosphoric acid, if it happened that the blast 
should produce any by oxidising the phosphorus of the 
charge. Until lately it has been — believed that 
the blast had no effect whatever upon the phosphorus even 
momentarily. It was known that in the blast furnace what- 
ever phosphorus entered with the ore, re-appeared in the 
pig iron, and was altogether absent in the accompanying 
slag. It was found that the same thing occu: in the 
converter. The reason was not fully understood, and b 
many was believed to be a matter of temperature. It 
was thought that at the temperature of the converter 
there was no chance of eliminating phosphorus; but, 
if it was to be done at all, it must be at the much lower 
temperature of the puddling furnace. Hence, recent 
experiments to dephosphorise pig iron have, to a large 
extent, been made by treating it at low temperatures. 

It is somewhat curious, that after our most dis- 
tinguished ironmasters, metallurgists, and others have 
been endeavouring for years to solve this _—s and 
without success, the true solution has been found by two 
poy 7 pa young men, namely, Mr. ropry | G. Thomas 
and Mr. Percy C. Gilchrist, both fellows of the Chemical 
Society. Herein is another proof that a thorough know- 
ledge of science and scientific method will, in future, be 
the only road to important discoveries in arts and 
processes. Mr. Thomas is engaged in the Civil Service 
in London, and therefore as a chemist and metallurgist 
isan amateur. Mr. Gilchrist is professional chemist to 
the large iron and steel works at Blaenavon. 

In THE Encrneer of January 5th was a notice of a 
process for refining pig iron, which had recently been 
tried at the Acklam Ironworks, Middlesbrough, under 
the patents of the said Messrs. Thomas and Gilchrist.* 
The purification waseffected by blowingairthrough molten 
metal, contained in a trough lined with a plaster com- 
posed of a mixture of magnesian limestone and purple 
ore. It was found that in a blow of half an hour all the 
silicon and four-fifths of the phosphorus had dis- 
sap Previously to this it would seem that Messrs. 

homas and Gilchrist had experimented at Blaenavon 
and at Dowlais. The leading principle in each case was 
the combination of an air blast through the metal witha 
limestone or other basiclining. The difficulty was so to 
arrange the latter that it should act chemically by 
uniting with the phosphoric acid and silica produced by 
the blast, and yet endure a reasonable length of time. 
The two qualities seem inconsistent. The one meant 
fusibility, and the other refractory power—the oné 
readiness to combine with and neutralise the acids 
produced by the blast, and the other power to 
resist heat, wear and tear, and chemical action of any 
kind. This difficulty having been fully perceived and 
recognised, Messrs. Thomas and Gilchrist set themselves 
to overcome it, and in successfully so doing they have 
made a distinct and great discovery. This was to sepa- 
rate the lining of the operating vessel into two distinct 
linings as it were. One, the outer, fixed and enduring, 
and the other, the inner, loose and renewable. Recog- 
nising clearly for the first time that the silicious 
lining of the ordinary Bessemer converter was the chief 
stumbling block to the removal of the phosphorus, they 
determined that both inner and outer lining should be of 
similar basic material. Their physical condition alone 
should be different, and on this difference of physical 
condition in the two linings their different behaviour 
should depend, rather than on any chemical dissimilarity. 
In determining the precise character of the outer or 
refractory lining they found, after many yer 
that a mixture containing about 7 per cent. of silica, 3 
per cent. of alumina and oxide of iron, and 88 per cent. 
of the carbonates of lime and magnesia, in the propor- 
tions existing in magnesian limestone, would answer the 
purpose. These materials must be ground into powderand 
formed into bricks by pressure, or with the addition 
of a little water. The bricks must be burned in a kiln, 
specially built so as to enable a very high temperature to 
be obtaimed—a temperature reaching almost to the melt- 
ing point of platinum. Such a hate. erry so treated, 
produced a brick of basic character, and yet so refractory 
as regards mere temperature as to be capable of with- 
standing the full heat of a Bessemer converter for an 
indefinite number of blows. Brick-burning kilns, capable 
of producing the heat required, have been erected at 
mavon and at Messrs. Bolckow, Vaughan and Co,’s 
Newfield Brickworks ; there is also one now in course of 

* The patents stand in Mr. Thomas’s name, but the property in them 


pr 
and . credit of the discovery belongs jointly to him and to Mr. Gil- 
christ. 
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construction at Ferry-hill, for supplying the market 
generally. The kilns require very high stacks with a 
strong draught, and the fuel used must be good coal. In 
order to prevent the refractory bricks, with which the 
converter was to be primarily lined, from being acted 
upon by the acid substances developed by the blow, and 
in order to neutralise these substances, and make them 
innocuous, it was necessary to provide the inner and 
renewable lining, the action of which will now be more 
particularly described. 

A certain quantity of lime, or more strictly speaking, 
of amixture of lime and magnesia, is introduced into the 
converter. ‘Then the molten metal is charged,and the blow 
commences. After a time the blast is taken off, and lumps, 
composed of lime and magnesia, mixed with purple ore, 
are thrown in at the mouth of the converter. This is all 
that is found necessary to make and maintain the inner 
or temporary lining. The total weight of basic material 
so needing to be added depends, firstly, on the proportion 
of silicon and phosphorus in the pig, and, secondly, on 
the wear of the basic bricks at the bottom of the con- 
verter owing to the attrition of the metal during ebulli- 
tion. Whatever is worn off the bricks in this way goes 
to aid the loose lining, and, therefore, the greater the 
wear, the less of the latter is needed. The experiments 
made at Dowlais—in a converter—and at Acklam—in 
a tank or receiver—failed, because in both cases the 
lining, though of suitable materials, was in too crude and 
imperfect a condition. It was formed, as has been before 
stated, of a plaster of ground magnesian limestone in its 
raw or uncalcined state, and purple ore ; and thus had to 
perform the functions both of the inner and outer linings 
now adopted. One effect of contact with heated metal 
would be no doubt to calcine the limestone, that is, dis- 
charge the carbonic acid it contained. This alone would 
tend to disintegrate it and make it friable. By such 
difficulties, Messrs. Thomas and Gilchrist were spurred 
on to develope the process by which their refractory 
basic bricks are now manufactured. In appearance these 
give evidence of the high heat to which me have been 
exposed ; a considerable proportion are warped and 
twisted. In colour they resemble mountain limestone, 
and in fracture have the appearance of the whinstone, so 
largely used for road metal. They are extremely dense ; 
their bulk when burnt is little more than half what it is 
when they enter the kiln. The size at present made is 
9in. by Gin. by 3in. They are slightly wedge-shaped to 
suit the inside of the converter. 

The materials of the inner or loose lining reappear in 
the form of slag at the end of the blow. Thisis found to 
contain about 10 per cent. of silica, and 10 to 15 per cent. 
of phosphoric mad whilst of lime and magnesia it con- 
tains 40 per cent. Its total weight is about 20 per cent. 
In the ordinary Bessemer process 
the slag is only about 10 per cent. of the weight of the 
steel. It contains at least double the proportion of silica, 
and no lime. In the former case the slag is still basic, 
and in the latter still acid. 

Until Friday, the 4th inst., the experiments relating to 
the dephosphorisation of Cleveland iron, under the 
patents of Messrs. Thomas and Gilchrist, had been con- 
ducted in private, and only a few persons closely inter- 
ested in them were fully informed as to the results 
obtained. On that day, however, about thirty gentlemen 
connected with the iron trade in the North were invited 
by Mr. E. Windsor Richards, manager to Messrs. 
Bolekow, Vaughan, and Co., to witness the opera- 
tions and decide for themselves how far success 
had been obtained. The party assembled at the 
Middlesbrough Works, in front of one of the three 
blast furnaces, which was said, at the time, to be 
making No. 2 pig iron entirely from Cleveland iron- 
stone. About 30 cwt. of metal was poured into a 
ladle, mounted upon a bogie, and straightway run into a 
shed containing two small converters, with the requisite 
machinery for blowing and manipulating them. One 
of these converters lined with the refractory bricks 
already described, and fettled with lime and magnesia, 
was then charged and the blow commenced. The 
pressure of blast was 15]b. per square inch. Nothing 
peculiar was observable until ten minutes had passed, 
when the orifice of the conveter was lowered the blow- 
ing sounes, and lime, magnesia, and purple ore in 
composite lumps were thrown in. One minute after 
the blast had been put on, and the converter was again 
in an upright position. A great deal of ebullition now 
became apparent, and a considerable quantity of the 
fettling and some iron—judging by the scintillations— 
was thrown out. This effect seemed to be due rather 
to the want of size and the peculiar shape of the 
experimental converter, than to any essential feature 
of the process. Before another ten minutes had passed 
the converter was turned down and a sample with- 
drawn and tested. The incipient steel was found 
to be malleable, but on being beaten out into a 
flat cake and broken, it was pronounced still to 
contain phosphorus. Three minutes having been so 
occupied, the blast was put on again for another minute, 
when a second sample was tested, and decided to be all 
that could be desired. The spiegeleisen was then added, 
and the charge poured into ingot moulds, the whole blow 
having occupied only 31 minutes. At the time of pour- 
ing a miniature ingot mould was also filled, and its con- 
tents were quickly solidified and drawn down into a bar 
about jin. by gin. in section. This was cooled, and then 
bent round into the form of a horseshoe and flattened 
double under the steam hammer without fracture. A 
second ladle-full of pig iron was then brought from the 
blast furnace. The converter received its quota of pre- 
liminary fettling, and then the charge ; one minute after 
pouring the blowing commenced. In six minutes the in- 
termediate barrow-load of fettling was added, one 
minute being occupied in the operation. In another 
thirteen minutes the first sample for testing was taken, and 
in three minutes the blow had recommenced. It was carried 
on for a minute, and a second sample was taken, occupy- 
ing three minutes. Another blow of a minute, and the 





charge was decided to befree from phosphorus, the spiegel- 
eisen was added, and the ingot moulds were filled. The 
total time occupied by the blow was thirty-two minutes. 
Another miniature ingot was produced and tested as 
before, with precisely similar results. This time it was 
hammered into a jin. square bar, which was nicked at 
intervals and broken off into a number of specimens, the 
beautiful steely fracture of which placed the success of 
the process beyond doubt. For the better understanding 
and comparison of what took place during these two 
blows it has been thought desirable to place the informa- 
tion in a tabular form as follows :— 
Time Table. 


First blow. Sccond blow. 





Minutes | Time. 








Time. | Minutes 
hours mins. |occupied. /hours min:, | occupied, 
Filled converter .. ..) ll 34 12 42 
Commenced blowing . ll 35 1 2 43 1 
Stopped blowing, to add 
fettling Ape MG 45 10 12 49 6 
Again blowing .... Ll | 46 1 lz 50 1 
Stopped totestsample.. 11 | 55 9 1 3 13 
Again blowing Mrs Sh | 58 3 1 6 
Stopped to test 2nd | 
RSS S| 59 1 1 7 1 
Again blowing... 1 10 3 


Stopped to test srd 
metemle~:-.. <6. »- 1 ll 1 
Added spiegeleisen and 





poured into ingot 
moulds we le) 788 5 6 1 l4 3 
Total time occupied .. 3 i 32 





The only question which must be left to time to solve 
is the regularity of the results, upon which must depend 
the suitability of this steel for all purposes, or for certain 
ones only. ‘The greatest care has been taken by Messrs. 

sulckow, Vaughan, and Co. in continually analysing their 
products. Each sample for analysis is taken in duplicate, 
the one being tested by their own aualyst, and the other 
submitted to Mr. J. E. Stead, of Middlesbrough, for 
separate examination and report. 

The company then adjourned to the offices of Messrs. 
Bolckow, Vaughan, and Co., where they were entertained 
at luncheon. Mr. E. Williams afterwards proposed 
success to the company, and congratulated them on the 
events of the day, and on the brilliant prospects which 
were beginning to open out for them, and for the Cleve- 
land district generally, as the result of this important 
discovery. Mr. C. F. Bolckow, chairman of the com- 
pany, in responding, stated that the workshop in which 
the experimental converters lad that day been seen at 
work happened to be the first building put up by Messrs. 
Bolckow, Vaughan, and Co. when they commenced 
business at Middlesbrough in 1839. It was then used as 
a smith’s shop for the manufacture of chains and 
anchors, the material used being chiefly Scotch bar iron. 

Mr. E. Windsor Richards stated that the phosphorus 
in the pig iron charged that day was 1°5 per cent., and in 
the product it had been reduced to about 0:02 per cent. 
which was lower than was contained by any Bessemer 
pig iron anywhere obtainable. He attributed the chief 
credit of the discovery to Messrs. Thomas and Gilchrist ; 
he himself had previously made many experiments in 
the same direction with partial success. He was now 
pereened to throw his best energies and the resources at 
his command into carrying out the new process to the 
commercial success which he wis certain it was capable 
of attaining. Mr. Gilchrist said that Mr. Thomas and 
himself owed much of their success to the indefatigable 
efforts of Mr. Richards and the resources with which, on 
his recommendation, Messrs. Bolckow, Vaughan, and Co. 
had assisted them. 

It now only remains to say a word as to the cost of 
the process. Taking the present cost of production of 
Cleveland pig iron at Middlesbrough at 34s. per ton, and 
of Bessemer pig at the same place at 48s., it will be seen 
that there is a margin of 14s. to go upon. It cannot yet 
be decided what the additional cost will be, as the small 
scale upon which the present experiments are being con- 
ducted renders them unfit to be taken as a guide for 
large quantities. It is clear, however, that the expense 
will be very moderate. The only new raw materials used 
are magnesian limestone and purple ore, both of which 
are to be had in abundance at a trifling cost. The yield 
of steel may be less in proportion to the extra quantity 
of impurities which Cleveland iron contains as com- 
pared with Bessemer, but that difference only amounts 
to 14 per cent., and thatis the limit. Seven shillings per 
ton ought abundantly to provide for everything needed 
in the process, and it will be strange if 4s. or 5s. be not 
found sufficient whenever it is carried on on a large scale. 
If this estimate be correct, it is difficult to see what is to 
prevent the rapid concentration of the steel trade—at all 
events for rails—in the Cleveland district. 








SILICATE AND ZINC WHITE PAINTS. 


On Monday, the 7th inst., a large party of visitors were 
conducted over the new works erected at Charlton by the 
Silicate Paint Company. These paints were at first made at 
Liverpool, but the company has now erected special and 
extensive premises on the banks of the Thames, a short 
distance above Woolwich, designed to make large quantities 
of its manufactures. The new premises cover about an acre 
of ground, the principal buildings forming three sides of a 
quadrangle, the offices and warehouses facing the river, into 
which the company has run a little jetty. From a small 
commencement, a few years ago, the manufacture of these 
paints has grown into an extensive business, more especially 
with respect to the zinc white paint and its silicate combi- 
nations. 

The works contain grinding mills of different kinds for 
pulverising the various ochres and other materials, some of 
which largely consist of silica. The mills are chietly single 
edge runners, but for thoroughly incorporating the ochres and 
other material and oil horizontal stones are used, and, for the 
heavier kinds a French burr is used with a Derby-Peak stone 
runner, and for others both Derby stones are employed ; the 
material, after leaving small pug-mills, being fed into the eye 
of the stone in the ordinary way. The extent to which silica 





is used in these paints was not easily learned during the visit, 
but that it forms the priacipal ingredient was to be gathered 
from most of the edge runners and the quantity of the 
material in the manufactory undergoing different processes, 
The intermixture of a certain quantity of oxysulphide of zine 
is found to make a very marked improvement in the covering 
and working qualities of the silica paint. From cursory 
inspection it is difficult to believe that the material employed 
for the body of these paints is siliceous. It looks like chalk 
or lithomarge, but it is a species of natural silica, found, we 
understand, in a volcanic basin in North Wales. ‘This 
mineral bed is several feet in thickness, and is of aqueous 
origin. It possesses the fine impalpable consistence so much 
desired in anything intended for incorporation with paints, 
Its analysis as given by Professor Flageolet is as follows ;— 
Natural mineral : Silica, 79; water, 13; terric oxide, 3; alumina, 
4; magnesia, 1. For the manufacture of the zine white, 
several acid tanks are placed on the top of one part of the 
building. In these the decomposition of the zine takes place, 
and the resultant solution passes through a series of tanks 
containing sulphur compounds, the reactions in which pro- 
duce what becomes, after precipitation, tilter pressing, calcin- 
ing, and grinding, the oxysulphide of zine from which the 
‘**zinc white” paints are made. ‘The process and its inven. 
tion were described by Professor Barft before the Society of 
Arts last year, and the ‘‘silicate” paints were described by 
Dr. Bartlett before the Social Science Association, as reported 
in the columns of our impression for Ist November, 1878, 
An interesting description of these silicate paints will also be 
found in THe Encrneer for 9th March, 1877, The company 
also make an excellent enamel paint, and a “‘petrifying liquid” 
which makesa very tine distemper of a stable, and like the paints, 
a non-poisonous character. ‘I'he silica appears to silicify the 
outer surface of any calcareous or argillaceous material, and 
speaking of it in the last mentioned description Mr. Thicke 
says :—‘‘ It hardens and renders impervious to water, all kinds 
of brick, cement, stucco, and masonry. It can be supplied either 
transparent, white, brick, stone, or red, and any shade of 
colour can be made to order for quantities of not less than 
5ewt. When we consider the nature of the mortar and 
cement of our very old buildings and ancient castles, we are 
disposed to believe that our forefathers were cleverer than the 
= generation in mixing their mortars and selecting their 
building materials, for the cement is as hard as the stone or 
brickwork, and even harder; but this is not owing to their 
ability—it is the work of time. ‘The silica of the sand has 
comb.ned in the course of nature with the lime, and formed a 
silicate of lime. Now, the endeavours of the inventors of 
the new petrifying liquid have been to outstrip time, and effect 
ina few days what has hitherto required centuries. This 
solution of silica positively petrities the immediate suriace of 
stone, &c., thereby doing away with all the effects of their 
poser nature, prevents the masonry from chipping with the 
rost, supplies a good substratum for subsequent oil-painting 
—thus economising oil to a very great extent—protects against 
the destructive re ara of the atmosphere and the changes 
of temperature, and gives any edifices coated with the liquid 
a beautiful appearance. But the principal and most notable 
feature of the siliceous fluid is its petrifying quality, which 
causes it to stand out with great prominence amongst all 
inventions of the kind. 

“‘The uses to which this fluid silica can be applied are 
extremely numerous, and it is this general application that 
makes it so invaluable ; for instance, buildings on the sea-side 
if coated with this solution of silica, stand the wind and the 
rain without any moisture being absorbed into the interior of 
the buildings, and a single coating is so effective as to obviate 
the necessity of painting every three years, as the paint lasts 
twice as long when laid on a surface previously prepared with 
the siliceous fluid. ‘The colour retains its brilliancy for a great 
length of time, only requiring occasional washing. Again, the 
solution of silica, when used on new plastered walls, renders 
them at once fit for papering, protecting in every way the 
delicate colouring of the paper. If applied externally, the 
plaster will be found to become quite as durable and far 
better-looking than cement. On cottage walls it can be 
applied instead of distemper colouring or whitewash, havin 
besides the advantage of not rubbing off. The fluid can 
be applied by any ordinary workman, at all seasons and 
in all weathers, except frosts, for inside and outside work, 
It penetrates into every pore of the brickwork or masonry, 
petrifying and hermetically sealing the outer surface, and 
thereby effectually shutting out the action of the air and 
rain, and also preventing all vegetable furring or the growth 
of moss or fungi. ‘The silicate paints and the silicate 
solution work admirably together, and yive a highly 
finished appearance, as the siliceous fluid so completely 
turns the wet. It is well suited for churches, seaside resi- 
dences, hospitals, factories, warehouses, public buildings, monu- 
ments, tombstones, &c.” We cannot here enter ito a general 
description of the company’s new works and their manu- 
factures, but we may observe that it is somewhat surprising 
that, after several years of proof of the efficiency of the zine 
white paints, and the combination of these with the “silica” 
paints, those who have most to do with painting maintain 
their prejudice against them in spite of the inestimable advan- 
tage which they offer in their non-poisonous character. A 

¢ deal is claimed for these paints, and it must be admitted 
that their qualities of endurance are at least as great 
as those of the lead paints used in similar places and under 
similar conditions, while in many situations, as for instance, 
where gas is burned, or in presence of any sulphuretted 
hydrogen or smoke or sewer gas, they are not ouly more 
durable but retain their colour, where lead paints wholly 
lose them. In clean air, and under ordinary atmospheric 
conditions, the endurance of both paints will probably be the 
same ; their vehicles of oil are the same, but even under these 
conditions the non-poisonous character of the zinc white 
compounds is not the only advantage offered by them, as the 
covering powers of lead and zinc white paints vary roughly 
with their specific gravities, and thus eighteen parts of white 
lead paint will cover but about one-half as much surface 
as nine parts of zinc white. This comparison does not of 
course uniformly obtain with all colours, but in general they 
are 10 to 15 per cent. cheaper in working than the old com- 
pounds of lead paints. ‘loo much importance can hardly 
be attached to the means which these paints afford for dis- 
carding lead paints and their injurious effects on painters, the 
men employed in lead paint factories, and on inmates of 
houses. A plea of no small importance moreover is the facility 
with which the petrifying liquids, the paints, and the enamel 
paints may be applied for interior wall decoration, the whole 
of them resisting atmospheric influence on their colour, and all 
being equally washable. The paints are certainly of great 
sanitary importance, and it may be expected that the com- 
pany’s new works, though extensive, will ere very long be 
tound insufficient. 
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RAILWAY MATTERS. 


TE obstruction caused by the recent avalanche that encum- 
ered. the Simplon road has been removed, and the passage is again 
clear. 

AccorpDIne to latest Australian news, coal had been found at 
the Moe, in close proximity to the Gippsland, Victoria, line of 
railway, and it was expected that it would prove a payable 
working. 

Tue advancement of the work in the St Gothard during the 
week ending 29th ult. was 44°1 metres, or 6°3 metres per day. 
During the week ending the 5th inst. it was 49 metres, or 
7 metres per day. 

A Ca.curta tirm-has been, says the Colonies and India, 
tendering for the construction of the Freemantle and Guildford 
Western Australia Railway, Surveys for other railways were, 
at departure of last mail, being carried out. 

Our Birmingham correspondent writes that the proposal of the 
railway companies to discontinue the payment after the end of 
this month of the dock dues and wharfage charges is likely to be 
more serious than expected. The merchant or manufacturer who 
consigns the goods to the port of shipment will now have to pay 
the custom’s entry, and altogether the extra charges will be an 
additional tax of about 5s, per ton, 

A puBLic banquet recently took place at Nairne, South Aus- 
tralia, in honour of the passing, during the last session, of an 
Act authorising the construction of a railway across the Mount 
Lofty Range, a line which will be of immense service in render- 
ing the cooler climate of the hills readily accessible to Adelaide 
residents, in promoting the development of the many resources 
of the South, and in bridging over the worst portion of the rail- 
way route to Melbourne, 

REFERRING to the railway policy of New South Wales, the 
treasurer, in his financial statement of the 12th of February, 
said he believed that the success of the through line from Sydney 
to Melbourne would surprise even its most sanguine advocates. 
All extensions paorvany indicated are to be carried out as 
speedily as possible. A proposal is to be submitted for a line to 
Ia , and for an extension between Blayney and Murrumburrah 
and Oeange and Forbes, also for a line to Cooma, Cootamundra, 
and Gundagai, and to connect the southern and western lines with 
the northern. ‘The new loan estimate was to include ‘other 
extensions. 

In this column of our last impression ‘we referred {to the diffi- 
culties which had arisen between M. Favre and the St. Gothard 
Tunnel Company. The Federal Council have replied to the letter 
of M. Favre, to the effect that while they took note of his con- 
tract with the company at the time of its conclusion and approved 
its provisions, the company and not he are responsible to the 
Governments interested for the due execution of the same. 
therefore, the action taken by M. Favre should render n 
the intervention of the Federal Council, they will inform the 
company of their decisions and see that they are properly 
enforced. 

Rat.way engineers will be glad to hear in these dull times 
that by the last mails from India we learn the extension of 
Cochin Harbour, in conjunction with the above projected line, 
were both to be carried out by a company being formed for the 

urpose. The total length of the line is to be sixty-four miles, 
me a junction with the Madras Railway at Shoranore. The 
route proposed at present is through Mooloocary, Wuttakan- 
cherry, Trichoor, Oordgum, Chudamungalum, Paroor, Eyampuly, 
Narakel, and Cochin. Possibly the line may run through Alwye, 
but this is to be definitely settled later on. The Cochin Argus 
states that Mr. H. W udson, chief engineer of the Cochin 
State, and formerly attached to the engineers’ staff of the Great 
Northern Railway, England, is to have charge of constructing 
the line and harbour works connected therewith. 

Tue operations for clearing the entrance to Silloth Dock—the 
accident in which we refe toin our last impression—that have 
been in progress during the last few days, have been so far suc- 
cessful that the west dock gate—which, it will be remembered, 
fell into the waterway of the entrance—has been dragged out and 
placed in the dock. ‘he operation was accomplished by the use 
of three powerful railway engines, combined with the screw 
steamer Silloth and the steamtug Arabian. The west dock gate 
having been thus got out of the way, it is expected that the 
outer gate can without much difficulty be opened and aclear way 
made for the vessels now in dock, which have hitherto been 
unable to put to sea. The North British Railway Company 
have made arrangements with the trustees of the Maryport Har- 
bour for the use of their dock for their Liverpool and Belfast 
steamers. 

On January 22, the railway between Christchurch to Invercar- 
gill, New Zeeland, was opened, making a total length of 670 miles 
available for traffic in connection with the one main line in the 
middle island. ‘The work has been one of great magnitude for 
the colony to undertake, and it is satisfactory to note its success- 
ful pay ae ta and still more so to be able to state that there is 
every likelihood of its proving commercially remunerative. ‘The 
traffic on the Canterbury portion has increased to an enormous 
extent. At Tunara it is said that goods trains of incredible 
length arrive daily, and during the grain season, sixty, seventy, 
and sometimes eighty wagons will leave at one time. The first 
sod of the Thames and Waikato Railway was recently turned by 
Sir George Grey, and in the South advertisements have already 
been issued calling for tenders for the formation of the Strath- 
Taieri line. Marked success has been attained by the steam 
tram-car line of Wellington. The plant for a tramway similar to 
that of Wellington has recently been imported into Dunedin, 
and there is no doubt, says the Colonics and India, that Christ- 
— Auckland, and perhaps Invercargill, will soon follow 
suit. 

Tue Board of Trade report on the railway accidents and 
casualties during the year ending 3lst December, 1878, has 
appeared, and is thus, we are glad to say, earlier than usual. From 
it we learn that accidents to trains, rolling stock, and permanent 
way, during the year caused the death of 39 persons and injury to 
1329—viz. :—Passengers killed, 24; injured, 1173; servants of 
companies killed, 15; injured, 156; total—killed, 39; injured, 
1329. During the twelve months there were reported 53 collisions 
between passenger trains or parts of passenger trains, by which 13 
passengers were killed and 452 passengers and 14 servants injured ; 
98 collisions between passenger trains and goods or mineral 
trains, engines, &c., by which six ngers and one servant 
were killed, and 537 passengers and 38 servants were injured ; 28 
collisions between goods trains or parts of goods trains, by which 
five servants were killed and 30 were injured ; 76 cases of pas- 
senger trains or parts of passenger trains qin | the rails, by 
which five Bg peo and two servants were killed, and 106 pas- 
Sengers and seven servants were injured ; 15 cases of goods trains 
or parts of goods trains leaving the rails, by which seven servants 
were killed and 28 were injured; 16 cases of trains or engines 
travelling in the wrong direction through points, by which 13 pas- 
sengers and nine servants were injured ; 20 cases of trains running 
Into stations or sidings at too high a speed, by which 41 passengers 
and three servants were injured ; 169 cases of trains running over 
cattle or other obstructions on the line, by which three passengers 
and four servants were injured ; 10 cases of the bursting of boilers 
or tubes, &c., of engines, by which 14 servants were injured ; five 
cases of the failure of machinery, &c., of engines, by which one 
servant was injured ; the failure of 1034 tires, one of which caused 
injury to one servant; the failure of 540 axles, causing injury to 
four passengers and four servants; 16 cases of the failure of 
couplings, causing injury to seven ngers and two servants ; 
the fracture of 490 rails, causing larery to eight passengers ; an 
eight accidents of a miscellaneous description, causing injury to 
two passengers and one servant. 





NOTES AND MEMORANDA. 

In a recent impression we illustrated an emery-belt polishing 
machine. Different methods of attaching the emery to these 
belts have been tried, but some have not been so permanent as 
others, A correspondent of the Scientific Amerwan says that 
most users of emery belts and emery wheels do not use glue that 
is thick enough, fearing it may chill before the sand or emery can 

spread, in making an emery wheel or belt, if the cloth has 
never been b pipe it should be sized with glue about as thick as 
lard oil, and allowed to dry thoroughly before applying the glue 
which holds the emery. Have the emery heated to 200 deg. Fah., 
and coat the belt or wheel with glue about as thick as molasses 
and roll it in the hot emery. If a wheel or belt thus treated 
is allowed sufficient time to become thoroughly dry it will be very 
serviceable, 

Important modifications of metallurgical processes are to the 
front just now. An experiment which may have an important 
effect on the copper trade was concluded on the 9th inst., at the 
Atlas Works, Sheffield, where a new process for the utilisation of 
sulphides for fuel was tested in the presence of a large number 
of gentlemen from different parts of the country and abroad. 
Four cupolas were used for the purpose. In Bessemer C shop 
the first cupola was pea with Spanish pyrites and limestone, 
and the other three cupolas were used as condensers. ‘The whole 
material, by means of a blast, was melted without the use of 
extraneous fuel, and not only was the sulphur collected in a free 
state, but the copper and iron were concentrated into a regulus of 
excellent quality. ‘The experiment was considered highly satis- 
factory, and it is thought that the process, if the apparent practi- 
cal is per t, will revolutionise the system of copper 
smelting, as by its means sulphides of iron and copper will be 
utilised for the reduction of other ores without the use of 
carbonaceous fuel, while it will be of the greatest importance in 
countries where sulphides are abundant and fuel scarce. 


A PAPER written a short time since by Professor C. 8S. Sargent 
has caused attention to be directed to a much-neglected timber 
tree—the ailanthus. The wood of this tree is very strong. From 
experiments made in the French dockyard at Toulon, an average 
of seven tenstile tests showed that the ailanthus broke with a 
weight of 72,186 lb., while the elm in a similar number of trials 
yielded to 54,707 lb., and the oak, in the average of ten speci- 
mens, broke under a weight of 43,434 lb. Evidence of its dura- 
bility in exposed situations and when set in the ground is yet 
meagre, but favourable. The wood is at first of a pale straw 
colour, but grows somewhat darker with age, and takes a high 
polish. For cabinet making and indoor work, its silver grain 
and satiny lustre is very pleasing, and as regards freedom from 
warping and shrinking it is said to be superior to walnut and 
fully equal to “ye It is also said to cut up economically, 
season readily, is easily worked, free from unpleasant odour, 
and has no ill effects on the tools. For the treads of stairs, the 
floors of offices, mills, and other buildings where constant use 
requires a hard, strong wood, it is equal to any of the woods 
commonly employed in such situations. 

ATTENTION is again being drawn to the valuable properties of 
the Phormium Tenax or New Zealand flax, as a plant producing 
fibre of great strength. It has at various times attracted much 
attention, but has been discarded because it failed to realise the 
promises of exaggerated reports. The Phormium is not at all 
particular as to habitation ; it will grow on almost any land, even 
on the side of a rock or on the sea-beach ; it may be left to itself 
and no animal will interfere with it. Naturally, the richer the 
soil the stronger will be the growth of the plant. Occasional 
showers are beneficial, but it does not require to live continually 
in water, and in marshy lands, in which it will nevertheless 
thrive, it is n for the soil to be drained to off the 
excess of moisture. ‘The Maoris produce a ton of fibre from four 
to four and a-half tons of leaves; an acre of ground planted 
with Phormium about one yard apart gives about 1500 lb. of 
fibre. These figures refer to the plant in its wild state. In 
Russia the usual ton and a-half of hemp from five acres of ground 
is worth on an average £45, while at £20 per ton five acres of 
Phormium at only one ton per acre are worth £100. As regards 
comparative tenacity, Professor Lindley gives silk as 34; New 
Zealand fiax, 23; European hemp, 16; European flax, 11. Much 
difficulty is experienced in satisfactorily treating rhea grass, 
which would otherwise be a valuable crop in India. May it not 
be asked whether it would not be profitable to try the cultivation 
of Phormium in India? The difficulties of preparation are great, 
but probably not so great as with rhea, 

In a recent lecture on electric lighting Mr. Latimer Clark thus 
summed up the history of that which has led to the electric light. 
The old Greek writers mention the peculiar properties of pha mg 
and the loadstone was well known in ancient times. In 1269 the 
mariner’s compass, the grandest of all discoveries, had its birth. 
We can but mention the names of the more modern workers in 
this great field. Gilbert made himself famous in 1600, Stephen 
Gray from 1720 to 1736, Desagulier 1742. The Leyden jar was 
discovered in 1744. In 1753 C. M. Marshall made the first 
electric telegraph. The end of the eighteenth century tone birth 
to the galvanic battery, and then began the wondrous discoveries 
that followed in its wake. In 1802 Sir H. Davy experimented 
with 3000 cells. Sir Francis Ronalds wrote in 1816. (Ersted, in 
1819, discovered, and in 1820 published, his discovery which has 
led to our telegraph instruments. In 1831 Faraday was experi- 
menting on inductive currents, and hardly had he made his dis- 
coveries known when they were applied to the construction of 
machines by Pixii, Clarke, Saxton, and others. In 1841 De 
Moleyns took the first patent for the electric light, to be followed 
by Starr and King, and then a number of others. Professor 
Nollet in 1849 constructed machines. Holmes in 1859 made his 
improvements, and lighted up Dungeness Lighthouse in 1862, 
some sixty years after Davy. Wilde in 1863 increased the power 
of the machine by making the current of one machine pass 
through the coils of another. In 1866 Alfred Varley patented, 
and in 1877 Siemens and Wheatstone described ; ublicly, the idea 
of making the current magnetise its own magnets. ‘l'his seems 
to have been sate og thought of by Hjorth in 1854, The 
history is thus brought down to the present day. 


WE recently illustrated and described the new burners and 
lamps with which Waterloo-road, Lambeth, and Waterloo-placc, 
Regent-street, are lighted. Queen Victoria-street is now similarly 
lighted, and the three experiments have given some usefulinforma- 
tion respecting the value of cannel and common coal gas, as 
showing that it does not much matter whether cannel gas or 
ordinary gas be used _ so that it be properly burnt. It will be 
remembered that in Waterloo-place cannel gas is used, the price 
of which is 4s. 4d. per 1000 cubic feet. In oo Victoria-street 
lighting, there are 30 80-candle burners, each ‘consuming 22ft. per 
hour, which equals 600ft., giving an illuminating power of 2400 
candles, and five 200-candle burners, each consuming 50ft. per 
hour, which equals 250ft., or 1000 candles. The totals are 910ft. 
of gas per hour, giving a light equal to 3400 candles. The cost of 
this gas for the entire length of street lighted is, at 3s. 6d. per 
1000ft., 38°22d., or a light of 88°95 candles for 1d. per hour. In 
Waterloo-place there are 43 80-candle burners, each consuming 
19ft. per hour, which equals 837ft. or 3440 candles, and two 200- 
candle burners, each consuming 45ft. per hour, which equals 90ft., 
or 400 candles. The totals here are 927ft. of gas per hour, and a 
light equal to 3840 candles. The cost of the gas at 4s, 4d. per 
1000ft. is 3s. 74d. per hour for the whole number of lamps, or a 
light of 88 24 candles for 1d. per hour. It will thus be seen that 
the lighting with common gas at 3s. 6d. per 1000ft. is slightly 
superior to that with cannel gas at 4s. 4d. per 1000ft. It there- 
fore follows that if the gas be burnt properly, it _is of little con- 
sequence whether cannel or common gas is used, the cost being 
practically the same for the same illuminating power, as roughly 
tested by judging the comparative efficiency of the illumination. 











MISCELLANEA. 

TuE Institution of Civil Engineers has published the speeches 
made after the annual dinner on the 2nd inst. Cui bono? 

THE office hours for all clerks in the Queensland public service 
have been extended from four o’clock tw six o’clock in the afternoon. 

A STATUE is to be raised at Chalon-sur-Saone, to Niepce, the 
ne of the principle of photography, and a native of that 

own. 

A CONFERENCE, in connection with the proposed interoceanic 
canal, is to be held on the 19th of May, under the auspices of the 
Paris Geographical Society. 

A NEw petroleum spring is announced to have been discovered 
in the bitumen mines of Pechelbroun, in Lower Alsace. he 
spring burst into one of the galleries in the course of further 
excavations, and flooded them to the extent of 1750 cubic metres, 
more than double the annual quantity at present obtained from 
the mines. No accident occurred. 

THE use of telegraphic communication in business affairs 
appears to be progressing, like uther Western arrangements, in 
Japan. One of the rice merchants of the capital bas applied for 
leave to connect his establishment at Kakigaracho by ‘‘ special 
wire ” with the Central Telegraph Office. ‘The proposed line is 
said to be for the benefit of the merchants generally in the 
neighbourhood. 

Messrs, A. AND W. SmirH AND Co., of the Eglinton Engine 
Works, Glasgow, have fitted up two new weighing machines for 
the Clyde Trustees, at the harbour, each capable of weighing 
75 tons. The platforms of these machines are 16ft. by 14ft., 
made entirely of malleable iron, and when being tested, it was 
found that 2 lb. weight on the platform raised the lever with 

rfect ease. One of the machines has been erected at the Queen’s 

ock, and the other at Plantation Quay. 

THE second volume of Brief, which we received some time 
since, maintains the promise of the first volume, which showed 
that, as a ‘‘ weekly epitome of the press,” the parts are edited 
with considerable care in order that every incident of importance 
shall be briefly recorded. A good index accompanies the volume, 
and we notice that the suggestion made in this column with 
respect to the index to the parliamentary debates, &c., is carried 
out, this part being separated from the general index and rendered 
more complete. As an index to the current history of the times, 
Brief is an interesting and useful weekly record. 

AUSTRALIAN forests have produced two trees, the news of the 
dimensions of which will set our American cousins rambling 
through some of the forests they have not yet cut down, or will 
set their inventive faculty at work. Until lately, a sequoia in 
the neighbourhood of Stockton, in California, estimated to be 
325ft. high, enjoyed the reputation of being the tallest tree in 
the world. But an official of the Forests Department in Victoria 
—Australia—measured not long since a fallen eucalyptus in Gipps- 
land, and found that it was 4351t. long from the rvot to the highest 
point of the branches. But even this is exceeded by another 
eucalyptus still standing in the Dandenong district in Victoria, 
which is estimated to be 450ft. from the ground to the top. 

Ir is officially announced that the following ships are being 
built for the Navy in private and Government yards :— 
Agamemnon, 4, double screw, iron, armour-plated turret ship ; 
Constance, 14, screw corvette, steel and iron cased with wood ; 
Doterel, 6, composite screw sloop, and the Polyphemus, double 
screw, steel, armour-p!ated torpedo ram, all at Chatham. The 
Ajax, 4, double-screw, iron armour-plated turret ship; Bouncer, 
1, double screw, steel gunboat; Bullfrog, 4, Cockchafer, 4, 
Espoir, 4, screw composite gunboats; Gadfly, 1, and Gripper, 1, 
double screw iron gunboats; Insvlent, 1, double screw stee! gun- 
boat ; Nautilus, 8, and Pilot, 8, sailing brigs; Tickler, 1, double 
screw iron gunboat, all at Pembroke. The Kingfisher, 6, com- 
posite screw sloop, at Sheerness. The Linnet, composite gun 
vessel, and the Swift, double screw gun vessel, at the Thames 
Shipbuilding Company. The Miranda, 6, and the Phenix, 6, 
composite screw sloops, at Devonport. Another ship, the 
Pincher 1, double screw iron gunboat, is to be built at Pembroke. 

THE members of the Metropolitan Board of Works are not 
unmindful of the responsibility they incur in the management of 
the Fire Brigade for London, as at their weekly meeting on the 
4th inst., they decided, upon the recommendation of their Fire 
Brigade Committee, to purchase four additional steam fire engines, 
one to be placed at each of the four superintendent’s stations. 
The engines of Messrs. Shand, Mason, and Co., having been found 
singularly free from accident, and costing comparatively little for 
repairs during the last sixteen years, it was ecided to give the 
whole of the order to that firm. These machines are to be similar 
to the prize engine purchased from them at the close of the Paris 
Exhibition, and illustrated in our issue of the 6th September last, 
but with all the most recent improvements. ‘This will bring up 
the number of land steam fire engines in use by the —— 
Fire Brigade to thirty-six, twenty-two of which are by Messrs. 
Shand, Mason, and Co., who have also just delivered four large 
manual fire engines, and received an order for four additional 
ones. 


WE recently referred to the practical objections made by the 
American millers to the use of wire for binding sheaves, on 
account of its being cut up and mixed with the wheat as it leaves 
the thrasher. A committee of the American Millers’ Association 
has been testing an apparatus for separating the pieces of wire 
from the corn, with some success. ‘The apparatus consists of two 
gangs of horseshoe magnets placed in a spout through which 
wheat mixed with wire passed. Every piece of wire from pieces - 
din. to lin. in length was removed. The device was not patented, 
and the resolution of the millers to which we have previously 
referred, against wire binding, has been substantialiy withdrawn. 
A patented invention for the sane work is described as consisting 
of a revolving iron cylinder, through which the wheat is passed. 
During each revolution of the cylinder, it is twice, automatically, 
connected with and disconnected from an electric battery. Inside 
this cylinder an endless apron is run lengthwise. Each time the 
“circuit ” is broken, the cylinder is, for a moment, demagnetised, 
and the particles of iron it has picked up drop upon the endless 
apron and are carried out. ‘To remove the little pieces of wire 
from cattle feed is as important as from milling corn, and some 
apparatus for this will have to be devised before all objection to 
wire binding is removed. 

A REPORT very favourable to printing a universal catalogue of 
all books printed in the United Kingdom has been addressed to 
the Prince of Wales by a committee of the council of the Society 
of Arts to whom the Prince had referred the question of cost of 
printing a catalogue of all books so printed previous to the year 
1600. At the first meeting of the committee, Mr. Bulien ex- 
pressed the opinion that the best and only sure method of laying 
a solid foundation for the universal catalogue of English printed 
literature would be to print the catalogue of the printed books in 
the British Museum, from A.D. 1450 to the present time, say, the 
end of the year 1878, representing about 1,250,000 vols., and com- 
prising between 2,000,000 and 3,000,000 entries, i.e., main titles 
and cross references. He considered the work might be ready for 
printing, ‘‘in a rough and ready way,” in two years, and in less 
time if more force were employed, and that it would take five 
years to print. All the witnesses agreed that the printing of the 

ritish Museum catalogue would be highly desirable, and the 
committee are of the same opinion. Mr. Bullen stated that the 
subject of printing a catalogue of the English books in the 
Museum, down to the year 1640, was “‘ now practically before the 
trustees.” If the catalogue were printed and published as an 
ordinary Government publication, by the Stationery-office, it 
could be bought by the public at the cheapest rate—perhaps as 
low as 16s. or 17s. for a foolscap folio volume of 1000 pages. If 


the edition were for 2000 copies, the charge for each copy might 
be considerably reduced. 
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STRAINS ON CRANK SHAFTS.* 
By Mr. J. T. Mitton, Engineer Surveyor to Lloyd’s Register. 


OF all parts of marine engines that which requires to be re- 
newed most frequently is the crank shaft. The majority of 
breakdowns of machinery at sea are caused by broken shafts, 
whilst those that break at sea are a small portion of the total 
number which are condemned and replaced owing to serious flaws 
being discovered in them. The great expense and inconvenience 
arising from the detention of vessels when being fitted with new 
shafts have led to the adoption by most engineers, in large 
engines, of crank-shafts made in halves, each half being a 
duplicate of the other, so that in the event of a breakdown one 
half only has to be renewed ; and it is also the practice of some 
engineers, not only to make their shafts in similar halves, but to 
make each half reversible, so that in the event of a flaw appearing 
in any bearing, it can be turned into the forward bearing, upon 
which no twisting strain comes. Now there must be some cause 
or causes for this at mortality amongst shafts, and any dis- 
cussion on this subject which would reveal any cause, and at 
the same time suggest a remedy for it, would be of great interest. 
Crank shafts might fail through being originally made of insuf- 
ficient diameter for the work for which they are designed, and 
in at least one noted case this was no doubt the reason; but in 
the majority of marine engines this is not the case, yet they 
sometimes break after only a few months’ work. Another cause 
which might lead to their failure is bad forging, and although 
the fractures of shafts have in some instances shown either that 
the material was bad or that the piling of the iron was defective, 
yet in very many broken shafts the material is thoroughly 
good. the material is good, and the shaft is of pro- 
per dimensions, and yet comes to grief, it must be through 
its being subjected t» some specially severe strains, greater 
than those due to ordinary working. It is to the consideration of 
some of these strains that this paper is devoted. ‘That some 
abnormal strain is the cause of flaws occurring in shafts is borne 
out by the fact that in many shafts flaws are observed, marked 
at the ends, and carefully watched to see if they extend, and the 
shafts then run for months, and sometimes even for years, at full 
power, without any extension of the flaws, whilst the shaft must, in 
flawed state, be weaker than before. Most of the flaws for which its 
crank shafts are condemned occur at the angle between the web of 
the crank and the journal or crank pin, at the place where the 
forging is most likely to be defective, and they are evidently pro- 
duced more by bending strains than by twisting; at these places 
the change of form of the shaft throws great local stresses on the 
material, and there can be no doubt that if these parts are made 
with a large radius the strength of the shaft is materially in- 
creased. Amongst the causes which tend to throw great strains 
on the shafting may be mentioned the presence of water in the 
cylinders, slackness of the brasses, and also the bearings being 
out of line. It is very difficult to calculate the amount of 
strain produced by the first of these causes quantitatively, as it 
depends upon the pressure which would open the relief valve or 
force the slide valve off the face, and thus afford an outlet for 
the water, and it is only too common to find the relief valves 
either set fast in their seats, or their springs rusted up solid, but 
on ths supposition of the crank being very near the centre, the 
piston and cylinder cover, or bottom, being absolutely rigid and 
there being no outlet for the water, the leverage of the other 
engine would be sufficient to produce an almost infinite force in 
the connecting rod, so that it is easily seen that, practically, water 
* - cylinders might produce an excessive bending strain on the 
shaft. 

It is also difficult to estimate quantitatively the strain pro- 
duced by slackness of the brasses, but in most engines the 
amount of steam cushioning is sufficient to reverse the direction 
of the pressure on the piston before the end of the stroke, and 
the change of pressure in this case being gradual the slackness 
of the brasses is taken up gradually. In some cases, however, 
where there is no cushioning the reversal of pressure takes place 
at the end of the stroke by the full stzam pressure coming on 
the piston suddenly, and a blow, and consequently an impulsive 
strain, is thrown on the shaft, the intensity of the strain depend- 
ing upon the amount of slackness of the brasses. The effect of 
the bearings being out of line is to throw the greater part of the 
supporting forces of the shaft upon one particular bearing; and 
although it is improbable that a very unequal distribution of the 
forces at the bearings would long escape attention, owing to the 
bearings becoming hot, yet in the case of a hot bearing, -to which 
all engines are at times liable, the usual practice of slacking 
back the nuts of the cap entirely relieves the bearing of all pres- 
sure on the up stroke, and for the up stroke at least the shaft is 
in the position of having one bearing taken entirely away, whilst 
if two bearings were to heat at the same time the case would of 
course be rendered still more serious. In endeav mring to caleu- 
late the strains actually coming upon a crank shaft, we meet 
with a little difficulty. The forces acting upon the crank pins 
are found directly from the indicator diagrams, and from them 
the twisting moments on the journals are very easily calculated, 
but the twisting on the crank pins, and also the bending strains 
on both the pins and journals, depend also upon the forces 
exerted at the bearings ; even when the bearings are absolutely 
true these supporting forces are difficult if not absolutely impos- 
sible to calculate exactly, owing to the want of continuity of the 
shaft itself, but when the bearings are slightly out of line the 
problem is still further complicated. 

I have made some calculations of these strains in the cases of 
five engines of different types, for the purpose of ascertaining the 
extent to which they might be increased by the bearings being 
out of line. In order to do this, I have found the strains on the 
various journals and crank pins under ordinary conditions, and 
also under the conditions that would exist if one of the bearings 
were taken away, this representing a limit beyond which the 
effect of untrue bearings is unlikely to proceed, whilst, as I have 
noted, it is by no means an unlikely condition for the shaft to be 
in. The strains are represented by the diagrams, the base line 
representing the angular position of the crank-shaft, in all cases 
starting from the forward crank upon the top centre, whilst the 
heights of the curves at any ordinate represent on the scale 
attached the strain the shaft is subjected to in that position. The 
curves show, first, the twisting moment; secondly, the bending 
moment; and, thirdly, the twisting moment which would, if 
acting alone, produce the same strain on the shaft as the ber.ding 
and twisting moments combined. In all these cases I have taken 
into consideration the weight and inertia of the moving parts, 
and also the obliquity of the connecting-rod, as I find the results 
very different from those obtained by neglecting them; but in 
considering the bending moments I have assumed that the forces 
upon the bearings are concentrated at their centres, instead of 
being distributed along their length. This gives a result rather 
greater than would be obtained if we considered them uniformly 
distributed, but as the same assumption has been made in the 
case of the bearings being taken away, the ratio of the strains in 
the two cases is lessened, because distributing the forces has a 
greater effect when the bearings are close than when they are far 
apart. 

I have considered it unnecessary to examine the cases in which 
the third or fourth bearings ar2 adrift, as they will be practically 
the same as with the second or first bearing adrift. In all the 
cases I have taken the forces at the bearings to be the same as 
they would be provided the shaft were of uniform section 
throughout, this being considered to be as near an approximation 
as could be made. The first and simplest case that I have taken is 
that of a single engine, which I will call Engine A.+ I have 
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* Institution of Naval Architects. 
+ We have only been able to find space—see page 276—for the diagrams 
referring to one engine, that designated E by Mr. Milton. They will 


euffice to render the author's meaning and reasoning quite clear.—Ep. E, 





taken one of the compound type—in fact, the half of Engine B— 
high-pressure cylinder 48in. and low-pressure 83in. diameter ; 
length of stroke 5ft., steam pressure 70 1b. per square inch. In 
this case the forces at the bearings must be nearly alike, and the 
bending moment on the crank pin will be half the load on piston 
by half the span of bearings. If, however, the effect of the other 
bearings was to support the shaft, so as to put it in a similar 
condition, as far as bending is concerned, as a girder fixed at 
one end and supported at the other, the maximum bending 
moment is three-fourths of that given above, but it occurs in 
the aft bearing. The actual strain must lie between these 
two cases, and must be considerably nearer the first. From 
these diagrams it appears that in the best working condi- 
tion the shaft is strained 1°38 times as much as it would be by the 
twisting moment acting alone, such a strain as in fact comes 
upon the tunnel shafting, whilst the effect of taking away the 
support of the forward bearing is to double the strain on the 
shaft. The twisting moment on the after bearing and also on 
the tunnel shaft is shown by a cyrve, and from this it 
appears that in this engine the maximum twisting strain 
is 2°1 times the mean. The next case, Engine B, is that of 
a compound engine with four cylinders, the cranks being at 
90 deg. ‘The high-pressure cylinders are 48in. diameter, the low 
83in. ; length of stroke, 5ft. ; steam pressure, 70 lb. per square 
inch. This type of engine might also be taken to represent the 
simple engine with two equal cylinders, cranks at right angles. 
It will be seen that the greatest strain comes upon the after crank- 
pin. In this engine it appears that the ratio of greatest to mean 
twisting moments in the tunnelshaftis1°37to 1; the crank shaft is 
subjected to astrain equal tothat which would be caused by atwist- 
ing moment 1°15 times the greatest twisting moment in the tunnel 
shaft, when the engines are in good working order; whilst the 
first bearing, being adrift, causes a strain on the shaft twice as 
great as that due to ordinary working, and the second bearing 
adrift causes the shaft to be strained 1°36 times as much as when 
the bearings are in proper order. ; 

The next case, Engine C, is that of the commonest type of 
marine engine, viz., compound, with two cylinders and cranks at 
right angles; and Engine D is also of the compound type, but 
the cranks are at an angle of 130 deg.; in each case there are four 
bearings to the crank shaft. Engine C has cylinders of 44in. and 
72in. diameter, a stroke of 3ft. 6in., and steam pressure of 60 lb., 
whilst Engine D has cylinders of 26in. and 52in. diameter, a 
stroke of 2ft. 6in., and steam pressure of 801lb. per square inch. 
In Engine C the ratio of maximum to mean twisting moment 
is 1°48 to 1, whilst in Engine D the ratio is 177 to 1. 
In both engines, in ordinary working, the after crank- 
pin is the part which is most strained; in Engine C it is 
strained 1°11 times that due to greatest twisting moment, 
while in Engine D it is strained 1°05 times as much as the tunnel 
shafting. If the first bearing is taken away the shafts are strained 
in Engine C to twice and in Engine D to 1°46 times that due to 
ordinary working, while slacking second bearing increases the 
strain on the shaft in the ratios of 1°43 and 1°06 times in the two 
engines. 

The next case, Engine E, is also that of a compound engine 
with two cylinders ; the cranks in this case are set at an angle of 
135 deg., but there are only three bearings to the crank-shaft ; 
the diameters of the cylinders are 34in. and 60in., the stroke is 
3ft., and steam pressure 60lb. per square inch. Fig. 1 repre- 
sents the twisting moments on tunnel shafting, the ratio of 
maximum to mean being in this case 14 tol. Figs. 2, 3, 
and 4, represent the strains on the forward pin, middle bearing, 
and after pin, in ordinary working; in this case also the after 
pin is the most strained, it having to sustain 1°21 times the 
moment on the tunnel shafting. Figs. 5 and 6 represent the 
strain on the middle bearing and after pin when the first bearing 
is taken away. In this case, we see that the shaft is strained 
twice as much as in ordinary working, whilst when the middle 
bearing is adrift, the strains being represented by Figs. 7 and 
8, the shaft is strained 1°28 times as much as in ordinary work- 
ing. These results show what a great influence pg the strains 
acting on a crank-shaft the position and truth of the bearings 
exert; and in considering these strains it is to be borne in 
mind that it often happens that other causes are also at work 
increasing the strains on the shafting at the same time; for 
instance, we might have slack brasses in the connecting rods, 
hammering on the shaft at the same time as the bearings are 
adrift. 
come only a few times on the shaft, for with the engines making 
60 revolutions per minute they would be repeated 1000 times in 
seventeen minutes, whilst in the case of the bearings being set 
out of line the strains this would cause—reckoning it only once 
per revolution—would be repeated upwards of 86,000 times in the 
course of the day, running at 60 revolutions per minute. 
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Engine A 21 1°38 20 _ 

EngineB .. 1°37 115 20 1°36 

Engine C 1°48 lll 2-04 1°43 

Engine D 1°77 1°05 145 1°06 

Engine E .. 1°94 121 2°05 1°28 
APPENDIX. 


In a girder of uniform section, supported on four piers and loaded 
in the two end spans, tu determine the supporting forces. 

Let AB C DEF, page 276, be the girder, A C D F the piers, 
B and E the points of application of the loads. 

Call the supporting forces A, C, D and F, and let B and E 
represent the loads, all being measured positive in same direction. 
Tet 2 F =a, BF =6,C F=c, DF =<d, EF =e; take F as 
origin, and F A as axis of z. 

We shall have the equations to moments, inclination, and 
deflection in span E F involving all the forces, A, B, C, D and E 
and the spaces a, b,c, dande; those in span 


= 


’ 
DE will be the 
same equations with the terms involving E and e omitted, and 
so on. 

The integration constants will be different in the different 
spans, and are represented by the suffixes to L and K, Ly and Ky 
referring to span E D. 

In the following equations all of these constants have been 
determined, but to determine the supporting forces it is not neces- 
sary in individual cases to work them all out. _ 

We have equations to bending moment at point x. 


M=A (a-2)+B (6-2) +C (c-—xz)+D(d-z)+E (e-2)=S4 E.IL 


x 





GUEL=A(a s—* )*. ..++E ‘ 
dz 2 
K being the integration constant. 
2 3 2 3 

EL =A (S*-=)+... “<2 2 
y (SF -G) t+ B(S-F) tHet kl ©) 

We may omit E.I. throughout, as we are not required to find 
numerical values. 


These are the general equations ; those for the particular spans 
are obtained from them by the omission of all terms referring to 


5) *x » « (a) 





It must also be noted that they are not strains which | 


forces or distances between these spans and the origin, as explained 
above. 
Now in span 5, if 
«= 0,y=0."*. from equation (8) L; = Ser Ae 
also, if “ e=ey =H} r 
z es ae 3 2(/e _ ¢ a 
-ye=A( ga glt +: BG 6) + Kise 4 Ls 
In span 4, if J x=ey= Yes A : 
- ae é ee, > i 
w=A (% —¢)t +++ +D(S- O)+Kye+1a; 


(1) 


WES +K,+lse=Kie+ ly... (2) 


a=-dy=vya, 
3 3 _ 
+D e — O)+Kid+La =. 


9 
o 


Also, in span 4, if 
ad ds 
a(S g)+ ‘aoe 
In span 3, when x mf y . Ya, 
ad ad .jco@? ds r pon 
A( o  glte es te g) t KedtLa=y. -y 


“D @+Kd+la=Kyd+L, are 


L=4Y=Y%, 


. io Se + Beet tees 


3 


z= ¢ vy = Ye , 


In span 3, when 
a ce 3 
A( - 7? )+ 


and in span 2, when 


ac 3 be 3 . ai 
A(4 —“)+B( . —<) +K,c+L,=ye... (3) 
whence 
3 “ ‘ 
CO +Kyc+Ls=K,e+L, .. . (A) 


Similarly we obtain 
B O+Ko+L,=Kib+Ia nies te 


and in span 1, since if 2=a,y=0, 


we have A . ee Oy ae real career (6) 
From equation (a) we obtain— 
In span 5, if =F, ay = é, 
iia A (ae—S)+ +++ +E($)+K: 
In span 4, if r=6, = te, 
/ 2 
f=A (ae— 9)t- HF +D(de—{)+K, 
whence — 
Sa ee 
Similarly by equating results for other spans, we get 
Dd@ + K,=K, (8) 
Ce , » 
—-+K,=K,...... (9) 
BU +k, =K peerage en 


These ten equations enable us to express Ki... Ks Ta.... 
Is intermsof A... E,a@...6 
From (2) and (7) we obtain 


lo—1,ee!, 
6 
from (3) and (8), 
_Dd 
L,— L,="_, 
similarly, 
I _ I Cc 3 
43 “3 6 ’ 
L, —la= BY 
6 
also from (1), 
L, = 0, 


whence also 
L,=— i Ee’, 


L,= —} (Ee + D as), 


Ei fw : Eé+Da—Co%, 
) 
las — F (E2+ Dd? +Ce+Bb). 
From (6) we have 
Kia = —li— Aa 


« Ki=tLEe+...+Be—2Aa%), 
ba 


and from (10), (9), (8), (7), Ke, Ks, Ky, and Ks can be determined. 
These equations hold good whether points D and C are in line 
with A and F or not; or, in other words, the integration con- 
stants are the same, whether the girder is just touching the 
piers D and C before being loaded or not. 

To obtain the actual values of supporting forces in the case 
where the unloaded girder would just touch the piers we have in 
equations (¥) and (9). 

va = O and » = 0, 


whence a(t2_@) +...+C (‘(f-") +Ksd+Is=0 (x) 


2 2 3 
and A(*e-) + B(’S -C) +KyctLy=0 . . . @) 
Also we have the conditions of equilibrium 
A +B +C +D+E+F=0.... () 
Aa+ Bb+Cc+Dd+Ee Ds) a ee 


making four equations to determine the four quantities, 
Example.—Suppose d = 2e, c = 4¢, b = 5e, a = 6 e, we have 


aa seal C(E +8D), 
€. déide € (E+8D + 64 Cs) 
Ki = oo (E + 8D + 64 C+ 825 B4-32 A); 


cs ye ¢, (E+ 8D+ 64 C —3% B-432A), 


K, = 63 (E+ 8 D-224 C 325 B-432 A). 
Substituting these values, (¥) and (3) become 








240A +169B+104C+16D+2E=0 
and192A +122B+ 64C+ 8D+ E=0 
also 6A+ 5B+ 40+ 2D+ E=0, 

— @B+38E ,._ &B—UE 

whence -A = = C= 120 ’ 
__9E+8B .,__4E+3B 

D= 120 eee 120 . 
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As a second case we will now assume the support at A with- Here i i i i 
drawn. ‘The equations will be the same with rs pel A anda put ie evidently shrinks from telling us definitely what the change 
vei fF copa Fagan h Se eet ees 1 48E +12 (D+ C)} is. He need not have gone so far as concrete. hy not have 
one 2k pong ve Nag rms Involving suffix 1, 6 . told us where the free lime was in the thin slab of neat Portland 
by y 1 cement which, exposed to soft running water for a fortnight, lost 
Bs +Kiesis oe Rie+t, Ki = to {8E +125(D + C) + 512 B— 2000A }, a per _ ba weight ; on was anything approaching 
‘ per cent. of free uncombined lime, the slab ought to have been 
Da : mR | utterly destroyed. With reference to this experiment, Mr. 
os i + Kid+In=K,d+L,}, , , (11) K, = 60 1 8E + 125(D + C)—1408 B — 2000 A }, Rates ante to interes us upon the most hiuatesd point—viz., 
Ce 7 * the age of the slab; therein lies the whole gist of the matter. 
¥ + K,c+L,=K,c+1, _ the ee — bi 3 phar nae ee one may truly say, «Time is the essence 
A+ “2 B+ 48 E +125(D + C)-1408 B—2000 A } | Of the contract.” I notice this same peculiar omission in Mr. 
and : 6 6 12 ' Ponton’s report to the Bournemouth Commissioners, where he 
Ees +K=Ki} lig E E eae speaks of having ascertained the breaking transverse strain upon 
s. Ts {8E+125(D+C)} =0, niah coment per ae erficial inch, and also upon indurated cement 
) “al i ; x —whatever this latter phrase may mean—but not a word 
ed K.=K, < we = 7 yet + 125 (D + C)+8E=0 as to the age of the subjects tested—upon such imperfect 
ae in f B i 5(D + C)+2E=0>, data correct conclusions do not seem possible. Mr. Ponton’s 
a +K =K, uh +B + ( C)+E+F =0 statement as to the loss in weight that his slab sustained is 
ence i x doubtless correct, but no deductions can be made therefrom with- 
and from these we get as before, A=7LE-129B ny Gg. _ 142 (B +E), F = 21B-129E | out knowing its age. ‘The natural assumption is that it was the 
SOF 250 4 3 ’ 250. ° | soluble silicates, as yet uncrystallised, and not free lime, that the 
Ke , a ry’ . ’ 
L—-L=—<, running water carried away with it. This ignoring of the action of 
6 time upon Portland cement, seems entirely fatal to the ground 
Dd LETTERS TO THE EDITOR. Mr. Ponton has taken his stand H talk f f if ft 
beg SD ‘ 8 vpon. He talks of forcing so 
In—L = 6 5 (We do not 2 et a oy Gr epinione of our water mae, w= ~, So gs —— and thus increasing its 
° ity. ndou such result would follow if the water 
Ce — —* porosity. y lox 
L,— L, = —3; . correspondents. was sufficiently forced, and the concrete was sufticiently new, but 
AeA? 6 it would be soluble silicates, and not free lime, that would be 
and also as before, THE PURIFICATION OF IRON. 3 washed out. In opposition to Mr. Ponton’s theory upon this 
45 = 0, Srr,—In the year 1859 I met at Birmingham Mr. Onions, who | point may be seen a practical example, and that is some of these 
whence was experimenting in the matter of improving iron for the | very pipes in use under a regular and constant water pressere. 
ae ee puddling furnace and the Bessemer converter, and his method | For many months they sweated, but the soft water in them did 
te was simply the blowing in with the blast of finely-powdered coal- | not increase their porosity, for the sweating gradually lessened, 
1 dust. 4 being well acquainted with the greedy affinity which | and they are now perfectly dry on the outside. Now, if I may 
In = —. (Ee + Dd), lime in all its forms has for phosphorus, suggested its use with | venture to give my explanation of this, I should with all Jeference 
6 the coal-dust. Still further, £ suggested the use of the black | say that it was the slow but continuous crystallisation of the 
ree Re (Ré+Da+Ca oxide of manganese, and also nitrate of potash or soda, the quan- particles of cement, very much aided by the water soaking into 
ey ae Je), tities being about six parts lime, three parts coal-dust, one part | it, that gradually formed a completely impervious wall to the 
Also from equation (3) we get manger one ve Fg gee of pee these wap % . inti- weer that had so pelted it. This fact seems to invalidate Mr. 
Pacegettie’ + sages , : mai round together by means of edge runners. opper | Ponton’s censure of the commissioners’ engi , and hi: ten- 
since y = 0 when « Pea and in this case A = 0, was p deed on the top of the tuyere pipe, close to its entrance to | tions that “‘the porosity of the =m «peor ~ yp onsdeg lb ‘honed 
BCC 2 ¢) 4 Be +L, 03 the feande, and at the bottom of the hopper was a small roller, | until every vestige of free lime ane carbonate of lime bad been 
9 " a 43 ; . r ss S' , 
2 6 with small gauge-shaped hollows cut in it, similar to the feed | washed out of them,” and that “their endurance under the attri- 
a arto. . bet o% rollers of ordinary oat-crushers, and this roller; being made to | tion of sand and water was not even one-half that of good stone- 
K,¢ (Eé+De@+Ce)—B ; i 
Ss ee ae ae . (Cy - @) ’ revolve by a small strap or cord from the nearest shaft, caused a | ware pipes,” are not maintainable without further evidence. 
1 b . given amount of the mixture to fall into the blast pipe, and con- I am sorry to controvert your correspondent upon so many 
x, = z= (EA2é+Dda+ Ce)—* ( >. : 4 peo apres § i * wp raaomamy | [commas iat ee 4 points, but I do think that exactitude and precision should 
: eac icle of iron as i me , and ridding it of i 


and from equations (12) we may obtain Ks, K,, and K;. 
To obtain actual values of supporting forces we have as before, 
equation (¥) 
,jod? d fed ds > 
BUY -G) +C(y:- G6) +Ksdt+L,=0 
BRb+Cc+Dd+Ee=0 


and B+C+D+E+F =0 
to find C, D, and F. 


. (13) 


Example.—Same girder as before, 
L, =— “9 (E+8D), 
6 
SPR Fy ee ee ‘8 be Cad 
K, =. (At Da + Ce -B(S i, <), 
= {(B+8D +4 wic)-Be (60-16), 
- < (E +8D + 640-176 B), 
K, =K, —©@="(8 +8D-128C-176 
A, = Se ? T= o4'E + ~128 C-176 B), 


therefore, equations (13) become 


B+) C+ t (E+8 D-128 C176 B) - * (E+8D)=0, 
« . - ) 


=0 
=o, 
=0 


cu3E—2B p_MB—2E ,__ 4B4+18E 

Se ae ee 

The next case to consider is where the second pier or support C 
is wanting. ‘This is also the case of a girder supported on three 
piers, and loaded in each span. 

We may conveniently deduce this case direct from the general 
case by assuming the support C to move indefinitely near to D, 
that __ e = d, and the supporting force will then evidently be 
C+ 

We then get the equations 

L, = 0, 


which reduces to 
and 5 
and 


from which we obtain 


1,=— 7 (Ee), 
) 
1,=—} (Ee + De, 
, 
ly = — , (Ea+Da+Ca, 
) 
In= —1 (e+ Da +C@ + Boy, 
) 
K,= 1 (Be + De +C@+BuU—2A 0%, 
d¢ 
K, = K,—B# 


» * 

And to obtain actual values of A, C + D and F, we have (Note : 

(x) and (§) become identical, having reference to same point)— 

ad & bd ad ” 
A(“S - S)+BC SE -G)+Kedtla=0... 
andAa+Bb+Cd+Dd+ Ee=0, 
A+B+C+D+E+F ‘ 
t hree equations from which to obtain A, (D + C) and F, 
Example as before, a = 6e,b =5e,c=d=2e, 


(3) 





Ins — ‘Eh 4+8(D+C)}, 
Ki = s 1E+8(D + C) 4+15B— 432 }, 
) 
K: = & 4E+8(D + C)—325 B— 482.4 }, 
i 
() becomes 
32, ,26B. J B48 sa a ate 
git y +1 Bt8(D+0)-35B-432A } - | {E+ 8 
(D +C)} =0, 
or 
240 A + 169B +16(D+C)+2E=0 
6A+ 5B+ 2(D+C)+ z=ol, 
A+B+(D+C)+E + F=0 
whence 
_ 2E—43B ‘ 38 E +31B 10B—28E 
Ee fe Se ‘= = A 
rf »(D + C) mn »F ei 


Another Example.—Let a = 10ft., b= Sft., c= d= bit., e = 2ft. 
which is a special case of one bearing at centre, ‘ ; 





phosphorus and sulphur; the same mixture being blown into 

the converter, still further rids the iron of any trace of phosphorus 

which might be left in the iron. Ricup, ALLISON. 
Stoke, Ipswich, April 14th. 





FEED 

Sir,—I claimed for 5 | 
superior to any other. 
he knew that his heater would prove on trial ‘‘ second to none, 
and by inference that 1 had claimed what I could not substan- 
tiate ; it was therefore necessary for me to show definitely that 
I was correct in my statements, which I am quite prepared to 
maintain ; if in doing so I was reluctantly compelled partially to 
criticise his heater in my letter, I could not help doing so, as I 
had no other course open. 

‘The instance he gives in his last letter does not show the back- 
pressure caused by the heater, that is, the actual difference of 
pressure between the inlet and outlet nozzles, and is useless for 
comparing with the result of the trial I quoted. It is a very 
easy matter to reduce a high back-pressure caused by a long 
range of heating pipes, by interposing a heater which condenses 
part of the steam and leaves a smaller quantity to be driven 
through the pipes. One of my heaters was recently fixed to an 
engine working previously with a back pressure of 12 lb. per 
square inch ; from this cause care was taken to get a more direct 
and clear course for the exhaust steam ; fully one-half of it was 
condensed, and the back pressure reduced to moderate limits. I 
think I should be laying myself open to severe criticism if 1 
claimed any special merit for my heater in doing this? 

May I assure Mr. Moffat that I have no wish to carry my 
criticism of his heater any further than I think is necessary to 
defend my own and the position I have claimed for it. 

JAMES ATKINSON, 

74, Springdale-road, Stoke Newington, London N., 

April 15th. 
THE LAWS OF MOTION. 

Srr,—Although residing in the New World, I have been a 
constant subscriber to, and reader of your very valuable publi- 
cation. I have been attracted lately to a most clever and animated 
controversy between two —— who sign themselves respectively 
“1, E.” and “ Last,” and it occurs to me that Mr. Last is entirely 
at “sea” with what he does not ‘‘ see,” whereas, on the other 
hand, ‘L. E.” seems to be particularly happy and correct in the 
statements which he makes. Were Mr. Last thoroughly au fait 


WATER HEATERS. 
heater that in certain respects it was 
r. Moffat in his first letter stated that 


” 





.| with the subject upon which he is attempting to argue, he would 


not have made the assertion, ‘‘ that the momentum (M,; + M2) Vv, 
of a system of bodies Mi + M2, moving with a common velocity 
Vj, can be greater than the momentum M, V of the original 
single mass Mts, before its motion was divided with Mi.” If Mr. 
Last will refer to the text-books he will conclusively find how 
much he errs. , : j 
Mr. Last evidently overlooks the fact that in dealing with 
energy he deals with Ve, and that the same value of V, that 
makes Ms V? = (M+ M2) Vi? is not equal to the value that 
makes Mz V = (M+ M.,) Vi, consequently it is not transferable 
in the two equations any more than two values of « will satisfy 
two distinct simple questions, for by doing so he would always 
obtain a higher value for Vi by his equation than by that of 
“J, E.” in the proportion of 
VA/MiV; MV __ thatis1:; Y a V_ 
v= i+ M, * Van 


or yf Mi FMS or (i +1) j, and taking the limiting values 


of this when Mi = O or © and M, = Oor ©, we get 1, , », 

and 1 respectively. 
lf Mr. Last will take the trouble to study the above, he will, 

I am sure, come quickly to the wise conclusion that he had better 

tackle “ L. E.” on some other question. Joun GOODWIN. 
10, Union-square, New York City, March 29th, 





CONCRETE PIPES. 

Sir,—The theory that free uncombined lime exists in Portland 
cement is, to me, and I think must be to all accustomed to have 
to do with that article, something astounding. Your corre- 
spondent, Mr. Ponton, as he himself says, based his condemna- 
tion of certain concrete pipes upon this theory, and his letter to 
you appears to be an attempt to prove its correctness. In my 
opinion, Mr. Ponton has not succeeded, and for my own peace of 
mind as an architect I am glad that he has not convinced me. I 
am not acquainted with Mr. Beckwith’s report that he quotes 
upon the hydraulic lime of Tiel, nor with Delasses’s analysis of 

oulogne cement; but Mr. Ponton quotes these authorities to 
show by their figures that, speaking roughly, one-third of English 
Portland cement consists of free uncombined lime! A third part 
of the best hydraulic cement in the world consists of a substance 
devoid of hydraulicity. Really, Sir, such suggestion is anything 
but complimen to the intelligence of your readers. 

Your correspondent goes on to say that ‘‘ when the Portland 
cement is mixed up in concrete, the free lime undergoes a change ;” 





characterise letters of a scientific or quasi scientific character. 
He instances to support his views, “the numerons examples of 
aqueducts lined with Portland cement stucco at the Mourne- 
mouth Waterworks;” but in these works there was a great deal 
of lias lime used, a great deal of cement that was not Portland 
cement, and a great deal of dirty sand that would spoil the best 
cement ever made. Truly cement has to answer for the sins of 
its users. I cannot but remark upon the fact that after assuming 
that Portland cement contains aheut 30 per cent. of free uncom- 
bined lime in its composition, your correspondent now brings no 
heavier charge against the pipes he condemned than that “they 
showed traces of having free lime in their composition.” Living 
at Bournemouth, I am well acquainted with all the facts of the 
case. ‘here may be differences of opinion and contradictory 
evidence as to the causes that led to the failure of the sewer. 
There is, however, no doubt that they were mechanical, and there 
is no reliable evidence whatever to show that the material, a very 
perfect Portland cement concrete, suffered at all from the action 
of water upon it. On the other hand, there is evidence to show 
that water or moisture had increased the strength of the concrete. 

And, in conclusion, I may say that in this, as in other matters, 
experience is the best teacher, and the more engineers have to do 
with Portland cement the more patent is the fact, that once set—- 
as there is no possible doubt these concrete pipes were—the more 
water it has applied to it the harder will it sated 

April 12th. A BovurneMoutH ARCHITECT. 








GirFARD’s BaLtLoon.—The French Minister of Public Works 
has given the required authorisation to M. Gaston Tissandier to 
establish Giffard’s balloon in the Cours des Tuileries, and the 
works are progressing with great activity. The ascents are to 
begin on the first days of May, the price is to be reduced to 10f., 
and the admission fee for spectators to 50 centimes. 

DipLoma or Honovurs.—Mr. Thomas Corbett, of the Perse- 
verance Ironworks, Shrewsbury, has been elected an associate of 
the Scientific, Literary, Artistic, and Industrial Society of 
Collaborators, at Voltri, Italy, in addition to which he has been 
the recipient of a diploma of honour, and decoration medal of 
the primo—tirst—class, ‘‘ decreed to co-operators who by their 
scientific and industrial works render themselves worthy of such 
distinguished honours.” 

Hours oF Labour IN THE Unitep Srates.—Whatever may be 
the legal hours of labour in foreign cotton mills, it is well known 
that owing to the want of an efficient system of inspection the 
law is inoperative. This is the case especially in France and the 
United States. We learn from a correspondent of the Providence 
Journal that the following are the hours of labour per week 
actually observed in Fall River at the mills named :—Chace 
Mill, 63 ; Tecumseh, Nos. 1 and 2, 63; Union Mill, 634; Stafford 
Mill, 653; Merchants Mill, 64; Sagamore Mill, 65; Border City 
Mill, 65; Slade Mill, 64; Osborn Mill, 63. These particulars 
are given on the authority of the secretary of the Fall River 
Spinners’ Union. His statement presents a record of the alleged 
starting and stopping time, morning, noon, and night of each of 
the above mills, and states that the Durfee, Flint, Barnard, 
Wampanoag, Granite, Crescent, Weetamoe, Narrangansett, 
Annawan, King Philip, Metacomet, Pocasset, and Troy mills are 
said to run reasonably correct time. 

INSTITUTION O¥ MECHANICAL ENGINEERS.—The next ordinary 
general meeting of this Institution will be held at the Institution 
of Civil Engineers, 25, Great George-street, Westminster, on 
Thursday, 24th April, and Friday, 25th April. The chair will 
be taken at seven o’clock p.m. by the president. The ballot lists, 
for the election of new members, will be presented to the meeting, 
and the names of those elected will be announced. The following 
papers’ will be read and discussed :—‘‘On the Effect of Brakes 
upon Railway ‘Trains ”"—third paper—by Capt. Douglas Galton, 
C.B., Hon. D.C.L., F.R.S.; “On Recent Brake Experiments 
upon the Lyons Railway,” by M. George Marié, of Paris; “On 
the Construction and Comparative Merits of the Safety Lamps 
Generally in Use,” by Mr. Alan C. Bagot, of London; ‘‘ On 
Electric Lighting ”—first paper—by Dr. J. Hopkinson, F.R.S., 
of London. Referring to previous announcements as to research, 
we give below the names of the members nominated for the sub- 
cominittee of the three selected subjects; all these are now 
actively-ergaged :—Sub-committee on steel: Mr. Wm. Anderson, 
Erith, reporter; Mr. Arthur Paget, Loughborough ; Professor 
Williamson, Univ. Coll., London; Mr. E. Chermoff, St. Peters- 
burg; Professor Abel, Woolwich; Mr. Peter Brotherhood, 
London; Mr. Josiah Vavasseur, London. Sub-committee on 
rivetted joints : Professor Unwin, Cooper’s Hill, reporter; Pro- 
fessor Kennedy, University College, London; Mr. R. V. J. 
Knight, Messrs. John Penn and Sons, Greenwich; Mr. Wil- 
liam Parker, Lloyd’s chief engineering surveyor; Mr. R. H. 
Tweddell, Westminster; Mr. William Boyd, Newcastle-on- 
Tyne; Mr. W. 8S. Hall, Nuneaton. Sub-committee on friction 
at high velocities: Professor Kennedy, University College, 
reporter; Mr. Edward A. Cowper, Westminster; Mr. John 
Ramsbottom, Manchester; Lord Rayleigh, F.R.S., Capt. 
Douglas Galton, C.B., D.C.L., FRS, Professor Fleming 
Jenkin, Edinburgh ; Dr. John Hopkinson, F.R.S., Loadon. 
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FOREIGN AGENTS FOR THE SALE OF THE 

ENGINEER, 

PARIS.—Madame Boyveac, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC,—A. Twietmeyver, Bookseller. 

NEW YORK.—Tse Witmer and Rocers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS, 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be omen by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded urded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. : 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request ” 8 to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Srupent.—Humber “ On the Water Supply of Cities and Towns,” published 
by Crosby Lockwood, London. 

J. 8. (The Dale).—Apply to the Secretary Fd the Iron and Steel Institute, 
7, Westminster-chambers, Victoria-street, Westminster. 

M. H.—Asbestos is much used for making steam-tight joints, and as a packing 
for stuffiing-boxes. It is also employed wm gas stoves, and in various other 

ways. = use appears to be extending. Lump asbestos sells retail at 1s. 
ver pound. 

r 5 T. (Winnipeg, Manitoba).—Such screws as that you speak of ave 
different from the De Bay propeller, the serrated b of which pass 
through each other. Two screws working one behind the other are not the 
equivalent of the De Bay propeller. 

Erratom. — Jn our impression for March 21st, page 211, we described a steam 
saw for cutting hot iron, and stated that it was the invention of Mr. J. C. 
Claridge, of Wolverhampton. For J. C, read Thomas, 





VULCANITE INDIA-RUBBER MACHINERY. 
(To the Editor of The Engineer.) 

our correspondent “J. H.” in last week’s Enoineer, I 
iged if any of your readers could give me the names of 
of vulcani for vulcanising india-rubber stamps. I 
require a renewal of 'y, and cannot find any names in the 
directories I have consulted. A. W. W. 

Cork, April 12th. 


Sir,—Like 
would feel 7) 





hi 








SUBSCRIPTIONS. 

Tar Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it Y preferred, be supplied derect 
from the office, on the following semua tenia in advance) :-— 

g 'y (including double number)... .. .. 
Yearly (including two double numbers). . 

If credit occur, an extra of two shillings and sixpence per annum will 
be made, Tue Enoineer is registered for transmission abroad. 

Cloth Cases for binding Tux Encinerer Volwme, price 2s. 6d. each. 

The following Volumes of Tue Enoineer can be 188. each :-— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tak ENGINEER cun be made up, comprising 46 volumes. 

Fas eee he a NO. Copies will, until further notice, be 
received at Si ing rates. Subscribers paying in advance at the 
following rates will receive Tue Enoineer weekly and post-free. Sub- 
Pp og sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, f preferred at increased 


Remittance by P Order. — A Brazil, British 
Colum! Brith ee E. Cape of God Hope, mark, » 
France $ only), Germany, Gibraltar, India, Wy: pe teks 
at ag hg gt dg 
West Indies, China vid South: 
; Bill in London,—A' Buenos Ayres, lon, France, 
po br ze ton £1 16s. da, Norway, Paha £2 5s. a, 
A » Sw ’ , ’ 

vid Brindial, 22 $0, 0d. _ 


ADVERTISEMENTS. 
*.* The charge for Advertisements of four lines and under is three shillings 


rates. 


charged one shilling. The line a seven cw an adver- 

measures an inch or more the is ten shillings inch. All 
single advertisements from the country must be accom, stamps in 
payment, Alternate adverti be inserted i 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 


ADVERTISEMENTS CA BE INSERTED UNLESS DELIVERED BEFORE 
Srx o'clock on Taurspay Evenine in EACH WEEK. 

Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

addressed to the Bditor of Tux Enoineer, 163, Strand. 








other letters to be 
MEETINGS NEXT WEEE. 
Tue Institution or Civit Enoingers.—Tu , April 22nd, at 8 p.m.: 
* Dio Apparatus in Lighthouses for the Light,” by Mr. 


James T. Chance, M.A., Assoc. Inst. C.E. 
Society or Enorvgers.—Monday, April 2ist, at 7.30 p.m.: 
Essentials which should Govern the Construction and Working of Tram- 
ways,” by Mr. J. L. Haddon, the leading features of which are as 
follow :—Comparison of the various conditions under which tramways 
were originally constructed with those which obtain in the present day, 
and their conformity or otherwise in each case. Practical defects of the 
road and permanent way. Practical defects of the various methods of 
t action hitherto eee or Berg = | that of horses—and the oo te 
e towards overcoming them. Errors due to imitation of the railway 
and the omnibus systems in the construction and working of tramways. 
The technical, physical, and administrative ts of hanical 
traction on tramways in town and country. 


“The 
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Tue Society or TeLtecrapu Enorneers.— Wednesday, April 28rd, 
council meeting at 7 p.m., ordinary general meeting at 8 p.m. ‘“ Recent 
Improvements in Professor Bell's phone,” illustrated by experiments, 


by Mr. Adam Scott. 





DEATH. 
On the 18th March, at Dhond, the Deccan, India, Jonny Freperick 
Birxinsuaw, Executive Engineer, P.W.D., eldest son of the late John C. 
Birkinshaw, C.E., and of Frances Birkinshaw, Bideford, Devon, aged 31. 
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PUMPING BY CONTRACT. 

THE operation of injunctions, the demand for plenty of 
good water, and the necessity for the disposing of sewage 
otherwise by turning it into the nearest running 
stream, have compelled rural sanitary authorities to 
undertake mechanical engineering work which, in but 
too many cases, they no special fitness for carry- 
ing out. Thus it happens that small towns find it 
indispensable that sewage shall be pumped to consider- 
able heights, or that water shall raised from, not 
unfrequently, very deep wells. The gentlemen who carry 
into practice the requirements of sanitary authorities are, 
save in large cities, almost invariably surveyors—that is 
to say, they practise only a very limited branch of the 


profession of civil engineering. It is no dis ment 
to these gentlemen to say that oe are usually seoleundiy 

















ignorant of mechanical engineering. The special training 
which they have received fits them for laying out roads, 
designing small brick or stone bri superintendi 

the construction of sewers, and supervising the opera- 
tions of local builders. But of all that pertains to the 
application of power to the performance of a given task 
they know nothing, and, until very recently, they were 
expected to know nothing. Under these circumstances 
trouble occurs now and then, and much money is wasted. 
There is no higher engineering authority available than 
the town or district surveyor, and it is very unfair to call 
upon him to discharge functions which properly belong 
elther to civil engineers of a superior type, or to the 
mechanical engineer strictly so called. It is highly 
desirable that some change should be made in this posi- 
tion of affairs. In order to decide what direction the 
change should take, we may with advantage consider 
more minutely how the eae system works. 

We may take as an illustration a town of, say, 10,000 
inhabitants. For years and years the good folks who 
live in it have been content to drink the water obtained 
from their own house pumps, and to let their sewage run 
into a small river close by. Suddenly an injunction is 
issued, and they find themselves compelled to keep the 
sewage out of the-river. After much delay and trouble 
the only available spot for a sewage farm is obtained, and 
the borough surveyor has straightway to design or to get 
out the specification for pumping machinery powerful 
enough to lift at least 100,000 gallons of sewage per day 
to a height of, perhaps, 50ft., and deliver it a couple of 
miles off. Then it is discovered that the water supply is 
bad, and wells have to be sunk, and water pumped 
awe from a depth of 100ft. or even more. 

he new supply of water raises the quantity of 
sewage to 200,000 gallons per day. Coal is dear, and 
economy in its use is essential. The machinery must be 
good, and of a t which will not break down. The 
surveyor, under the circumstances, becomes practically 
helpless, and the town council decide to call in the aid 
of a consulting engineer. Now consulting engineers of 
eminence do not care much for small things, and they 
prepare es the cost of carrying out which appals the 
townsfolk. Then there are stormy meetings, and town 
councillors who have lived in harmony before, now fall 
out and become bitter foes. Months pass away and 
nothing is done ; then action is taken once more by long- 
suffering riparian proprietors, and the law is put in 
motion to enforce the injunction. Then excuses are 
made, more time is asked for and granted ; law costs are 
run up, and the town council decides, for the twentieth 
time, that “ something must be done.” Recourse is had 
once more to their own engineer. In other words, 
instructions are given to the surveyor to ask for tenders 
for the requisite machinery. Engineers in return ask for 
a specification, and get the mere ghost of one. Some- 
times the surveyor is more ambitious, borrows a specifi- 
cation from someone else, cuts down, alters, and modifies 
to suit the new conditions, and produces a perfect 
Frankenstein, which never afterwards gives him or the 
sanitary authority a moment’s peace. Finally, tenders 
are sent in. No one knows precisely what is included in 
them ; no one can tell whether the prices are too high or 
not high enough, and the lowest tender gets the contract. 
In but too many cases a whole host of extras come up 
afterwards, and the history of the transaction ends in a 
law suit in which the rural sanitary authority is beaten, 
and the townspeople have to pay large sums. Much 
money, too, has been borrowed, and the end of the 
matter is that the ratepayers get unsatisfactory work for 
which they have paid about three times the proper price, 
while at least twice as much money has been spent as 
would have sufficed to drain the town, dispose of its 
sewage, and supply it with water, had the necessary 
operations been properly carried out. It may be said 
that we have drawn too highly coloured a picture. 
Nothing of the kind. Instances innumerable will sug- 
= themselves to our readers in every part of Great 

ritain where even worse has occurred than anything at 
which we have hinted. 

The most obvious remedy for all this waste of time 
and money is of course the appointment of a compe- 
tent engineer, and the supercession of the surveyor 
whenever a town has to be supplied with new water- 
works, or is called upon to dispose of its sewage under 
conditions of =r Unfortunately the remedy can- 
not always be adop Engineers of the requisite ty 
require and are entitled to liberal payment. After the 
works are finished their services would not be needed, 
and would, indeed, be too costly. But competent engi- 
neers will not consent to accept appointments as borough 
engineers for one year only, and even if they did their 
interest in the town would be but temporary, and they 
would hardly practise that severe economy which is so 
indispensable. Some other expedient must be found, 
and that which we are about to suggest could, we think, 
be adopted with much direct advantage to all parties. 
Let the sanitary authority first obtain from a thoroughly 
competent engineer a general scheme of, let us say, water 
supply. No specification or quantities would be re- 
quired, and a single fee would suffice. If sew 
has to be dealt with, then let the required land 
obtained, and arrangements made to deliver the 
sewage at a certain — in or near the town. The 
next step taken by the authorities will be to adver- 
tise for or otherwise seek for tenders from some per- 
son or persons who will undertake to deliver the whole 
of the sewage on the farm for, say, 21 years, for a fixed 
sum, to be paid quarterly or half-yearly, If water supply 
is concerned, then in the same way let the town coun- 
cillors or rural sanitary authority say, “ We want a well 
sunkinsuchand such aplace, and so many thousand gallons 
pumped from it per day into a reservoir, we paying 
annually for this work such a sum as may be agre 
upon.” Under these conditions the ratepayers would 
know exactly what expense they were about to incur, 
and no money would be wasted. Whether the machinery 
employed was economical or not would be nothing to 





them. The contractor would have to give sufficient 
security for the performance of his contract, and he and 
he alone would suffer if his machinery was not what it 
ought to be. Again, the townsfolk would not have to 
borrow money. The contractor would have to find the 
necessary capital, which he would have little difficulty in 
doing on the security of his contract with the town. It 
must be — bye pony oy all -_ we are now 
saying 1s Intende apply only to small towns, and not 
rae ag although we are disposed to think that once the 
system came into operation, and was found to work well 
in a few small cases, its range and scope would be 
extended. ‘ 

It may be said that this would be all very well for the 
town, but that no contractors could be obtained. This 
argument has no sound foundation. There are many 
eminent mechanical engineering firms who, we have no 
doubt, would be well pleased to do any amount of pump- 
ing by contract, finding all the requisite plant and cok 
ances, which would either remain their own property, or 
revert to the town after the lapse of years. It is true 
that the firms ing the necessary capital are not 
numerous. But it might be quite possible to form a 
company with the necessary funds which would under- 
take any amount cf | ps in any part of the kingdom, 
and all parties would profit by the transaction. The idea 
is simply an extension of what takes place daily. Com- 
panies on a very small scale are constantly called into 
existence to supply water, not ons Be towns, but even to 
villages. If a company undertakes this work for one 
town or village, why not for several? The advantage 
derived by the towns under such conditions is very obvi- 
ous. Townspeople are no mure to be expected to carry 
out engineering works than to steer ships, drive loco- 
motives, or manceuvre armies. They want work of a 
particular kind done, and experience shows that 
they can get it done cheaper and better by 
contract than in any other way. Contracts are 
let for sweeping and watering streets, and for light- 
ing towns, why not for pumping sewage or fresh 
water? In almost all cases it is found better to obtain 
gas from a company than in any other way. What are 

nown as corporation gasworks are not invariably so 
successful that they should be universally adopted. The 
advantage of the arrangement to engineers would be that 
much work would be done which ought to be done, and 
which is not done now, because townspeople do not know 
how to begin, or, having begun, where they will stop. 
We may say, by way of warning, that what are known as 
local companies are seldom very successful. We might 
cite instances where waterworks, for the supply of towns, 
established by local companies have had to be taken over 
by the corporations. The truth is that such companies 
have no special knowledge of the subject, while their 
operations are conducted on too small a scale to permit 
them to pay adequately for proper professional aid. But 
a company or companies, to say nothing of individual 
engineering firms who pumped by contract, not in one town 
but perhaps in twenty, could afford to pay for the best 
talent and professional skill available; and the ex- 
perience which would be acquired would supplement 
this with manifest advantage. The general benefit to 
the country would be large ; because the operation of 
the system of pumping by contract would be to relieve a 
multitude of small towns and villages from the dreadful 
necessity of borrowing money. en it becomes known 
to ratepayers that £10,000 or £20,000 must be borrowed, 
or perhaps much more, and that a charge of one or 
two thousand — a year will be laid on them besides, 
they shrink from carrying out engineering operations 
which are really necessary. Let them understand that 
they will have to pay only a fixed sum yearly, and that 
is the end of the matter, and in nine cases out of ten 
those who are in difficulties about sewage or water 
would jump at the offer. The scheme has, indeed, 
worked so well in certain cases that its extension 
appears to be very desirable. 


AN OMISSION IN MINING LEGISLATION, 


From time to time the public are startled by frightful 
casualties in coal mines; a year, indeed, scarcely passes 
without some great calamity of this kind being chronicled 
in the public prints, and it is not very long ago since 
South Wales was distressed by the accident at the Dinas 
Colliery. It will not, therefore, be out of place to notice 
briefly a case which was recently decided by the — 
Bench Division of the High Court of Justice—Reg. v. 
the Spon-lane Colliery Company, and which is of not a 
little importance both to those who own, and who manage, 
and those who work in coal mines. 

The question in dispute involved two points, which are 
more or less distinct ; one of which may be said to be 
a question of principle, whilst the other was connected 
with the construction which was to be placed on the 
Coal Mines Regulation Act of 1872. Both points are how- 
ever distinct, though they certainly arose out of the same 
set of facts, so that it will make the matter clearer by 
giving in the first place a short outline of the circum- 
stances. Briefly, they were that the Spon-lane Colliery 
had adiacent to it two disused collieries, the shafts of 
which became filled with water, and Mr. Baker, the 
Inspector of Mines for the district of South Stafforshire, 
considered that there was danger of the flow of water from 
the pit shaft of one of the neighbouring collieries in- 
creasing and flooding the headway in the colliery of the 
Spon-lane Company. Under the powers given to him 
by the 46th section of the Coal Mines Regulation Act the 
inspector sent a notice to the company to remedy the 
matter in question. But owing to the fact that the 
accumulation of water, which was the real cause of the 
danger, was not on its property, the company was 
unable to rectify the matter, though by purchasing 
another neighbouring colliery it was enabled by — 
ing in it to lessen the mass of water of which the 
inspector complained. But this occurred some three 
months after the inspector had given the company notice 
of the danger which he believed to exist, and the work- 
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men employed in the endangered headway had not been 
withdrawn. Certain legal proceedings had in conse- 
quence of these facts taken place, and the two questions 
which had in substance to be answered by the High 
Court of Justice were whether, until the danger is 
remedied of which the inspector complains, the men 
should be withdrawn, and whether such non-withdrawal 
is a legal offence ; and, secondly, whether the 46th sec- 
tion refers to cases where the danger arises from some- 
thing not occurring in the mine-owners’ own mine. This 
important 46th section is more or less to this effect :—If 
an inspector finds any mine or anything connected with 
such mine to be dangerous or defective so as to threaten 
or tend to the bodily injury of any person, he may give 
notice to the owner, agent, or manager of the mine, and 
require the danger to be remedied, and unless this shall 
forthwith be done the inspector shall report the matter 
to the Secretary of State. Then it is open to the owner 
to object to remedy the matter, and therefore the ques- 
tion 1s to be determined by an arbitrator, or he may keep 
silence altogether, and then he will be deemed guilty of 
an offence against the Act. But there is a proviso that 
proceedings are to be adjourned if the owner of the mine, 
though not having actually complied with the notice, is 
yet taking steps to do so with reasonable diligence. 
Again there is another important section of the same 
Act, the 51st, which enacts that if it is found at any time 
by the person in charge of the mine that any part of it 
is dangerous, every workman shall be withdrawn from 
the mine or from such part as is dangerous, and shall 
not be allowed to return until a competent person 
certifies that it is safe to do so. 

The first question as to the construction of the Act, 
was whether the Inspector of Mines could compel the 
owner to withdraw the men until the workings were in 
safe condition, for Mr. Baker had requested the Spon-lane 
Company to withdraw its men, and it had refused 
to do so. If the two sections which we have briefly 
given be noticed, it will be observed that the only refer- 
ence to the withdrawal of the men is in the Slst, 
which does not relate to the jurisdiction of the Inspector 
of Mines, but only to cases of danger found by the 
person in charge of the men. The Spon-lane Company 
accordingly contended that the inspector had no authority 
to compel workmen to be withdrawn until the danger 
which he considered to exist was at an end; and with 
this view two out of the three judges who heard this 
case unwillingly and regretfully agreed. The result 
therefore is that when an inspector finds a mine 
in a dangerous state, and when such dangerous 
state cannot at once be remedied, the men may go 
on working at the risk of their lives; whereas 
if the mime owner himself discovers the danger, 
the workmen must by law—under the 5lst section — 
be taken from the mine. This, we confess, seems to 
us to be an absurdity which the Legislature never con- 
templated ; but we do not say that the decision is wrong, 
for, as the Chief-Justice said, “We cannot supply an 
obvious deficiency in legislation.” Yet there cannot, on 
the other hand, be any doubt that the Legislature should 
do what the judicial bench cannot, and put an end to 
the anomaly which at present exists, by giving the 
inspector authority to demand the withdrawal of work- 
men from a dangerous mine, until it is put into a safe 
state. During the three months in which the directors 
of the Spon-lane Company were engaged in negotiations 
with a view to enable them to pump the water from the 
adjoining pits, the men might at any moment have been 
overwhelmed, and a catastrophe might have occurred 
which would have been clearly preventible in its charae- 
ter. Mr. Justice Lush could not, he said, think “that 
the jurisdiction of the inspector for the protection of 
human life could be so limited ;” and if this view had 

een held by the other judges of the court, there would 
have been no object in pointing to the present case, 
except as a satisfactory one for the protection of work- 
men. But since it took the turn it did, it is clear that no 
time should be lost in amending the Coal Mines Regula- 
tion Act, otherwise from time to time men may be placed 
in danger because inspectors have no power to order their 
withdrawal. It may be said that, under such circum- 
stances, the 51st section applies, and the owners of 
their own will should withdraw their men ; but be this 
as it may, it is quite certain that when an inspector con- 
siders a mine to be dangerous, he should have authority 
to call for the immediate withdrawal of the workmen, 
which would be one of the easiest ways of providing an 
immediate remedy for the danger, since the mine would 
then partially or wholly be unworked. 

The second point which arose in this same case, and 
which involves rather a question, as we have said, of 
principle, was whether, under the 46th section, when 
the mine owner is bound to provide a remedy, that 
remedy must relate to something to be done in his own 
mine. Here, as will be remembered, the danger arose 
from an accumulation of water in an adjacent mine ; and 
again the decision of a majority of the three judges was 
in favour of the mine owner, for, said the Lord Chief- 
Justice, “I cannot think that the mine owner can be held 
liable for neglecting to do something on his neighbour's 

roperty, having no power given him, either by common 
aw or statute, to go on a neighbour's land to remedy a 
defect. He has, neither morally nor legally, a power to 
go into a neighbour’s mine to remedy a danger.” Here 
is plainly another matter which requires attention ; for 
when we consider how numerous are adjacent coal mines, 
how water percolates from one to another, and how 
numerous are the owners, it is obvious that sume means 
should exist by which danger arising from one mine 
should be put an end to through the intervention of the 
owner of that in which the men are in peril. When the 
Legislature passes an Act dealing with coraplicated rights 
of property, slips such as this will sometimes occur ; but 
at any rate, it 1s pretty plain that the Coal Mines Regu- 
lation Act has two blots in it, which should be wiped 
away as soon as possible. “I wish,” said the Chief- 
Justice, in concluding his judgment, “that the inspector 





had authority to order the withdrawal of the men; but 
I cannot add to the legislation.” This is a distinct re- 
quest from the Bench to Parliament to take the matter 
up, and we hope that they will do so in regard to both 
the points we have indicated. 





SEA CAPTAINS AND ENGINEERS, 

Some excitement has recently been caused at Sydney by a 
case which is of considerable interest to sea-going engineers. 
It ap that the third engineer of the steamship Aconcagua 
was brought before the magistrates and charged by his 
captain with wilful disobedience while on the high seas. 
According to the evidence for the prosecution, on the night 
of the 12th of December, shortly after the vessel had left 
Adelaide on the voyage from London to Sydney, the captain 
gave orders to clean the decks with distilled water, which of 
course had to be supplied by the engineer. ‘The third engi- 
neer, however, whose watch it was, and in whose charge the 
engines were, refused to supply the water, stating that he 
had received orders from the chief engineer not to supply 
distilled water without his—the chief engineer’s—orders, On 
the captain repeating the order in person, the accused again 
stated that he could not comply unless the order was con- 
veyed through the chief engineer ; the captain then ordered 
him to his cabin, where he kept him until the arrival of the 
vessel in Sydney. While he was confined to his cabin he 
wrote to the captain expressing his sorrow for what had hap- 
pened, but stating that he had acted under distinct orders 
from the chief engineer. The chief engineer stated that he 
had given orders to the defendant about a week before the 
12th of December not to let the men have condensed water 
without his permission, but he had never told him to refuse 
it when the captain ordered him to supply it. The counsel 
for the defence and prosecution respectively having addressed 
the Bench, after some deliberation the latter, by a majority, 
found the defendant guilty of wilful disobedience to orders, 
and sentenced him to fourteen days’ imprisonment without 
the option of a fine. It appears to us that in this case the 
third engineer of the Aconcagua was very hardly used. It is 
quite true that a captain is all powerful on board his own 
ship; but itis also very clearly understood that by a species 
of non-written law his authority over his engineers is 
limited. A case occurred some years ago, in which a captain 
gave a definite order to a chief engineer, to carry out which 
would, in his opinion, endanger the ship. The captain put 
the engineer under arrest because he disobeyed him, and 
brought him up before the magistrates, but the case was very 
summarily dismissed. {t is clear that there is a well marked 
difference between the sphere of operations and the authority 
of the captain and the chief engineer of a ship, and if it 
were once established as a precedent that a captain could 
interfere in the engine-room while the chief was off duty 
much mischief would be done. The captain of the Acon- 
cagua should have gone to the chief engineer for what he 
wanted, not to the third engineer, who seems to have suffered 
siinply because he lacked tact. The captain was beyond 
question to blame, and this seems to have been the opinion in 
Sydney, the press of which city took the matteruprather warily. 
The Sydney Leho says:—‘‘A first-class mechanic, who is re- 
puted to besober, steady, and generally respected, has been sent 
to gaol without the option of atine! It is the opinion of engineers 
of large experience that the captain committed an error of 
judgment as great as that of the prisoner, in ignoring his chief 
engineer in a matter of this kind. If captains of large 
steamers make it a practice to give orders direct to junior 
engineers, they may sometimes cause very serious disasters. 
The chief engineer, when in court, said that when he gave the 
order to his subordinate he did not mean that he should refuse 
the captain. It would have saved much misfortune if he had 
made his command more explicit. This is a case worthy of 
immediate consideration on the part of the Minister for 
Justice, and it is surprising that the friends of the third engi- 
neer have not moved in the matter. Can it be that, having 
incurred the displeasure of his commander, he has no friends?” 
Speaking for ourselves, we may say that, as a matter of 
choice, we should not care to sail as third engineer either with 
the captain or the chief engineer of the Aconcagua. 





THE COAL TRADE, 

A very unsatisfactory feeling is at present prevalent in 
regard to the wages of workmen in the coal trade. The 
Durham difficulty has broken out into disorder, and there are 
indications that in the South Yorkshire district the award, if 
unfavourable, will not be received with respect and loyally 
obeyed. The contention of the men is that if they are to be 
called upon to share the employer’s loss in the lean years, 
they ought to participate in his prosperity. ‘‘So you did,” 
reply the coalowners; ‘‘ your wages went up 574 per cent.” 
** Yes,” remark the men, ‘‘that 1s so; but the price of coal 
went up 100 per cent., and in some cases more; besides, we 
have now surrendered every farthing of that 574 per cent., and 
we maintain that the bottom, so far as we are concerned, 
has now been touched.” ‘The employers say :—‘Our 
collieries are not paying us; we are daily making a loss, but 
we are working on in the hope of recouping ourselves when 
good times come again. Meanwhile, give us another 
cad pl cent. reduction—you can easily do it out of 6s. a day— 
and we may sell coal cheaper and stimulate demand.” The 
men, through their representatives, practically say :—‘* We 
have not 6s. a-day, and even if we had, we have only two or 
three days’ work a week. We deny that cheaper coal would 
cause people to burn more. Coal is too cheap already, and 
that it is so cheap is not our fault, but the fault of the coal- 
owners, who are cutting each other’s throats.” The coalowners 
demand to know if coal was supplied to peoplefornothing, would 
they not burn more? Theminers’ agents say : ‘‘Oh, of coursethey 
would,” ‘‘Then,” triumphantly retort the coalowners, ‘‘what 
becomes of your contention that price has nothing to do with 
the demand?” And there the argument usually ends. In 
the meanwhile the export of coal from America goes on in- 
creasing. Italy has had several cargoes; and it is by no 
means impossible that the United States may rival us in the 
coal markets of the world as they have done in many others. 








LITERATURE. 


Science Lectures at South Kensington. Vol. II. Macmillan 
and Co. 16878. 
Tue “Loan Collection” at South Kensington is almost 
forgotten, the bill has been paid, and it is a little unwise 
to recall public attention to it. In connection with the 
annual exhibitions a series of lectures and discussions was 
organised. The “Lords of the Committee of Council 
on Education” thought fit to publish two volumes of 
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these lectures, but other lectures were given which the 
department “has not found it practicable to publish,” 
Two volumes of these lectures are, however, issued by 
Messrs. Macmillan. Vol. II, is before us. The names 
prefixed to these lectures are those of eminent men, and 
each lecture contains matter worth reading. A book of 
this kind is valuable not only to those who have some 
knowledge of science, but also to those who desire to 
have some information on scientific questions, and cannot 
give the time necessary for long continued study. The 
facts given in these lectures may be taken as authoritative, 
and hence the “why and the wherefore” may be left for 
students, while the public accepts without question, 
Especially would we call attention to the two lectures of 
Prof. Roscoe, on “ Technical Chemistry,” It is a theme 
which the learned professor treats admirably. The other 
lectures are very interesting, and as variety is charming, 
almost every gleaner in the regions of science will find a 
charm therein. 


The Science Index ; a Monthly Guide to the Contents of the 
Scientific Periodicals. Part I., January, 1879. Edited by 
A. Hitprpranpt, A.I.C.E. Manchester: 55, Cross-street, 

Tuis is the first part of a journal of new character. It 

proposes to be an index to all English scientific periodi- 

cals, but this first part shows that it intends to refer to 
all periodicals printed in English. The value of such an 
index, if complete, cannot be doubted, but the difficulties 
in the way are very great, and to be complete it should 
include the monthly scientificjournals, such as the Phi/o- 
sophical Magazine, Monthly Journal of Science, American 

Journal of Science and Arts, Journal of the Franklin 

Jnstitute, and many others. The introduction to this 

first part, however, claims indulgence on account of the 

great and unexpected labour which the work involves, 
and this is amply shown by a perusal of it, and the fact 
that nearly four times the intended space is occupied by 
this part. The price will probably have to be increased, 
but the great quantity of time which a complete science 
index would save in the facility secured by it in looking 
up the periodical literature of any scientific subject 
ought to secure the /xdex the support of all institutions, 
libraries, and professional men who, while interested in 
any branch of science, have not the time or facilities for 
wading through the multitude of periodicals which may 
contain matter of special interest. Some of the references 
in this part which are not to scientific or technical 
periodicals could without loss be omitted in future parts. 


Elements of Descriptive Geometry. By G. J. BE. Miviar, BE. 
Macmillan and Co. London, 1878. 

Ar no very distant day the whole system of teaching 

as now pursued by schoolmasters will have undergone a 

change. Gradually but surely the signs of advance are 





educating the masses to understand that the new must 
take the place of the old. The “science of education” 
is being developed ; fundamental laws are being formu- 
lated, and thinkers are striving to indicate a system 
which shall be less empirical and more scientific. One 
of the signs is in the matter of school books and 
books for students, Thirty years ago the ordinary 
schoolboy and the master also knew nothing of de- 
scriptive geometry. Euclid was almost the only work 
}ou geometry known outside the public schools and 
the universities. Now, such instruments as ordinary 
compasses, rules, &c., tabooed entirely by Euclid, are 
known and used in every village school. This is as it 
| should be, yet there is room for a good deal of improve- 
}ment. A strong attempt is being made to oust Euclid 
| from his pedestal, but whether this isa move in the right 
direction or not is hardly to be discussed here. There is 
no doubt, however, Lut that whatever tends to show the 
| learner the exact bearings of theory upon practice is a 
decided improvement. Descriptive geometry then, is 
| not only good in a utilitarian point of view, but is to be 
commended and advocated as clearly indicating an 
| answer to the question so often put by a learner, “ What 
| is the use of this ?” or “ What is the good of that?” 

Mr. Millar has prepared one of the best books upon 
the subject that we have seen; it is extremely difficult 
to give all that one wishes to give in a book of moderate 
size. The problems, and questions arising out of the 
problems, the solutions of which seem necessary, are so 
numerous, that selection is a task which few can under- 
take with chance of success. Mr. Millar’s experience 
however, has guided him safely when a less experience 
writer would have faltered, even if he had not gone 
altogether astray. “The difficulties which hinder be- 
ginners,” he says, “are chiefly of two kinds. One of 
these arises from the want of sufficient knowledge of 
solid geometry,” that is of the first principles on which 
|the practical solutions are based. To overcome this 
difficulty the author devotes a chapter to the discussion 
| of the principles of solid geometry. The second difficulty 
is not one specially connected with this subject, but is in 
reality the inherent difficulty of a beginner to deal with 
|abstractions. In the words of Mr. Millar, it is “the 
| inability of the learner to realise from their projections 
the positions in space of points and lines.” An attempt 
is made to overcome this difficulty by the use of two 
figures with each problem in Chap. IL, “one of these 
figures being a perspective, representing the points, lines, 
and planes in their true positions, and the other their 
mi grees and the ordinary solution of the problem.” 
t is impossible, however, to solve this difficulty with 
any elegance, except with the voice of the master. He 
with the pupil before him, analyses the mind, and 
synthetically or analytically works in the impression he 
desires to be conceived—not in any one settled way, but 
varying his examples and illustrations to the capacity of 
the mind he is operating upon. Mr. Millar’s plan is, 
perhaps, the best inanimate substitute. We shall not 
speak in detail of the theorems and problems given in 
the book. The diagrams are clear, the solutions good, 
and altogether it is just the kind of book which appeals 
to the experienced teacher as fairly illustrating theory by 
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practical examples. 
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THE NORE VIADUCT AT THOMASTOWN.* 
By Mr. Cuaries R. Gatwey, M.1.C.E., Treland. 


Tne history of the viaduct over the river Nore, near Thomas- 
town, on the Waterford and Central Ireland Railway, is some- 
what peculiar ; and the author hopes it may prove of sufficient 
interest to warrant his laying before the Institution some of the 
incidents connected therewith, the details of which he has been 
able to collect, or which have come within his personal know- 
ledge. But as in future the construction in timber in this country 
of bridges of considerable span is improbable, the author does not 
attach any value to this paper beyond what it may be worth as a 
record of an undertaking of the past. An account of the 
original viaduct is given by Captain William Scarth Moorsom, 
in a paper recorded in the ‘* Proceedings of the Institution of 
Civil Engineers,” vol. xi., page 426. The structure appears to 
have been designed by Captain Moorsom, and erected principally 
under his direction, and the supervision of the late Mr. Charles 
Tarrant, M. Inst. C.E. It consisted of timber lattice girders of 
200ft. span over the river, resting on heavy masonry abutments, 
the length over all being about 428ft., and the height of the rails 
over the bed of the river about 78ft. The width between the 
parapets was about 25ft., and Captain Moorsom states that the 
viaduct was designed for a double way, though only a single line 
was laid over it. The work was commenced in August, 1846, 
and completed in May, 1850. The contractors for the masonry 
were Messrs. Hammond and Murray, of Dublin. The timber 
work was constructed by Mr. Robert Mallet, M. Inst. C.E., and 
supplied by Messrs, J. P. Graves and Co., of Waterford and 
New Ross. The cost of the former, according to Captain Moor- 
som, was £4800; that of the latter £3300. ‘The main girders con- 
sisted each of a double web of lattices, forming six systems of 
triangulation, with five horizontal chords or strings, the four 
lower placed a little over 4ft. apart, centre to centre, the space 
between the two upper being about 5)ft. ‘The lattice pieces were 
Tin. by 24in., and were countersunk into each other at their inter- 
sections about din. each. The strings were each composed of 
three bands of timber, each Zin. wide and 15in. deep, which were 
notched to receive the lattices where they pieeoll through, the 
bands being bolted together. In s»me cases the lattice pieces 
were secured to each other and to the strings with spikes about 
gin. square, apparently only intended for temporary purposes 
during erection, but in no case was there a bolt or trenail through 
intersections. ‘he lattice webs in each girder were spaced 8in. 
apart, centres—the distances between each pair of lattices mea- 
sured longitudinally being about 3ft. The roadway was carried 
ona complicated system of trusses, resting on the four lower 
strings. ‘he depth of the main girders was about 20ft. at the 
centre and 21ft. at the ends. According to Captain Moorsom, 
the bridge was erected with the top string horizontal and the 
bottom with a camber of 1 in 100, but from reports referred to 
hereafter it would seem that both Colonel Wynne and Captain 
Tyler, by whom the structure was subsequently inspected, had 
been informed that this camber was originally 20 not 12in. 

Captain Moorsom, in his paper_on the subject, states that on 
removing the wedges on the Ist May, 1850, the deflection was 
3in. in the centre; that on the following morning this was found 
to have increased }in., and that between the 3rd and 10th of the 
same month several trains, having a maximum weight of 65 tons, 
passed over it, producing a still further deflection of Ifin. On 
the 12th, he says, the viaduct was inspected by Captain Laffin, 
who tested it with two engines and a train of loaded wagons, 
extending over the entire span, and amounting to 146 tons, when 
a deflection of 24in. was obtained, with a permanent set of 1}in.; 
and that up to April, 1851, under constant traffic, a further set 
of jin. took place, making the aggregate permanent deflection 
7yin. In 1854 it appears that, in consequence of a request made 
by the railway company to the Board of Trade—there being 
conflicting opinions with regard to its safety—the viaduct was 
again inspected by Colonel (then = Wynne, Royal Engi- 
neers, who in his report, dated 11th July, same year, after 
referring to the test made by Captain Laffin, says :—‘‘I tested 
the bridge with a weight somewhat in excess, when the deflection 
was L‘8in.; the structure did not immediately, on the withdrawal 
of the load, return to the same level, but did so very shortly 
after. Several subsequent trials that I made with the same load 
and at a high rate of speed produced similar deflections, and the 
viaduct returned each time after the passage of the load to its 
former level. ‘The ends of each girder are bedded 6ft. in the 
masonry of the abutments; the masonry of the parapet lying 
over the ends is cracked, owing to the effect of the great leverage 
of the girders when deflected, and the cracks are observed to 
open considerably while a train is passing over the viaduct. The 
resident engineer of the railway informed me that the viaduct 
| a aapegen deflected about half an inch every three months. 

‘rom a series of levels which I had taken of the viaduct from an 
opposite bank, it appears that the top of the west girder, which 
was originally horizontal, has sunk 6’8in. the centre has sunk 
2‘7in., and the bottom of the girder has a camber of 6’Gin. instead 
of the original camber of 20in. Allowing for the permanent 
deflection that the girders took on being subjected to the first 
load, the bottom has deflected about 12in. during the four years 
that the line has been open for traffic, giving an average deflec- 
tion of 3in. a year. The lately-observed deflection has been at 
the rate of 2in., showing a considerable reduction for the average, 
and [I have no doubt, had the deflection of the viaduct been 
carefully registered since the line has been opened, the permanent 
deflection would have been found to have decreased in a much 
greater ratio in the last year. As apiece of carpentry the viaduct 
is an excellent specimen of workmanship, and the material is of 
the best description, and does not exhibit the slightest appearance 
of decay. The only yielding I observed in any part of the 
framing was an opening of about }in. in the central scarfs of the 
lowest horizontal band of the girder, which I was told was 
observed very shortly after the opening of the viaduct, and the 
lattices which are in tension appear to be drawn about gin. out 
of the upper band of the girder near the abutments, where the 
tension strain is greatest. I am inclined to believe that the 
girders of the viaduct have nearly reached their maximum per- 
manent deflection, and under that belief I am satisfied, if not of 
the continued stability of the structure, that at least it will remain 
yi secure as a railway work for some years tocome. . . . 

think the elasticity of the viaduct has been much impaired 
from the circumstance of the ends of the viaduct being embedded 
in the masonry of the abutments.” 

_ Colonel Wynne’s observations respecting the deflections make 
it seem probable that Captain Moorsom was mistaken regarding 
the amount of the original camber in the bottom flange. 

It does not appear that anything remarkable occurred in con- 
nection with this bridge from the time of Colonel Wynne’s 
inspection until 1858. a that year—owing, it is believed, toa 
representation having been made to the Board of Trade—another 
inspection was made by Captain (now Sir Henry W.) Tyler. In 
his report he states that on 28th June he obtained, with a load 
of 153 tons, deflections which varied from 1°8in. to 1°92in., and 
that when he kept the load on the bridge for ten minutes, he got 
a permanent set of 0°36in.; and that on the following day, on the 
first application of a load of 183 tons, covering the entire bridge, 
the eastern girder sank 2‘l6in. and the western 2'28in. At the 
end of an hour the deflections recorded were 2°76in. and 2°64in., 
and the permanent set 0‘Gin. and 0°48in. respectively. The same 
load running quickly over the bridge produced a deflection in 
east girder 2°04in., without permanent set, and in the west 1°92in., 
with 0'12in. set. Captain Tyler observed from the general results 
of these tests that there was a want of elasticity about both 
igs and that there was at the same time less deflection and 
ess elasticity in the western girder than in the other. The yearly 


rmanent set alluded to by Colonel Wynne had, it appears from 

‘aptain CD al report, greatly diminished, having been between 
April, 1856, and April, 1857, 0°Gin.; and between April, 1857, 
and June, 1858, but 0°24in. Captain Tyler says :—‘* While the 
heavy load of 183 tons was standing on the bridge, a loud report 
was heard, caused ougmentty by the giving way of some portion 
of it, and I afterwards discovered on examining the timber that 
one of the lattice bars in tension, near the west end of the north 
girder, had been recently fractured in consequence of a knot 
which it contained. A lengthened examination of the timbers 
generally of the bridge showed that about a dozen lattice bars 
were useless, or nearly so, and that others were not sound, as 
well as that the sap-wood in many portions of the cords were in 
an advanced stage of decay, while the heart appeared to be still 
in good condition. In calculating the strains to which the bridge 
is subjected, I find that, taking the weight at 216 tons, the 
average depth of the four cords of the two girders at 15ft., the 
area of four of these cords together at 840 square inches—the 
lattice areas being deducted from them—and the length at 200ft., 
the average strain on the lower cords, supposing them all to be 
doing their full duty, would be at the rate of rather more than 
1500 1b. per square inch, under a passing load of 124 tons. Under 
my experimental load of 183 tons the strain would have been 
increased to upwards of 1770 lb, per square inch, and these 
strains are in reality very considerably increased on the workin, 
area of the timber when the weakness of the scarfed joints an 
the decay of the sap-wood is taken into consideration—so much so 
that the daily strain of the timber in portions of the lower cords 
of this viaduct cannot be fairly set down at less than 2000 lb. per 
square inch, and may be considered to exceed that amount. 
The ultimate strength of such timber is given by various authors 
at from 7000 Ib. to 14,000 1b. per square inch ; but Mr. Haupt, 
an American author, whose work on bridge construction has come 
into extensive use in this country, and whose views are valuable 
as those of a man who has been much engaged in building large 
wooden bridges in a country where they have been extensively 
adopted, states that ‘the allowance made for the safe limit of 
the resisting powers of wood in wooden bridges is 1000 lb. per 
square inch, but that it is probable that 800 lb. per square inch 
would be mcre nearly the true medium between economy and 
safety.’ It is to be observed, however, that the generality of 
wood used for these purposes in America is probably inferior to 
that employed in the construction of the bridge now under con- 
sideration. In calculating the strains on the lattice bars of this 
bridge, I find that, taking the depth of the beams at 20ft., the 
length of the lattice bars at 23ft., and their area at 14 square 
inches each, there would be, under a uniform load of 340 tons, 
the following strains per square inch respectively on the five 
lattice bars at the ends of the beams. 


Distance from Strains in Ibs. 


centre of bridge. per square 
Feet. inch. 
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As there are no scarfed joints to weaken these lattice bars, it 
may, therefore, be considered that they are not so heavily strained 
as the cords of the bridge.” 

Captain Tyler also expresses the opinion that a load of 180 tons 
would, if it were left for a number of hours, cause the bridge to 
give way. ‘The report, which is long and exhaustive, ends with 
the following remarks :—‘‘I may sum up this report, then, by 
stating, in conclusion, that the Nore bridge is at present in a 
state requiring the most anxious watchfulness; that it may be 
considerably strengthened by the addition of struts between the 
lower cords of the beams and the abutments, and that it might 
be placed in a satisfactory condition, and its existence materially 
prolonged by the erection of a pier in the centre of the river, 
which would both afford it temporary support for some time to 
come, and also be useful for future requirements.” In calculating 
the strains Captain Tyler seems to have taken the sectional areas 
of the two lower cords at somewhat below their actual net 
amounts. On the other hand, the effective depth of the girders 
assumed by him would appear to be rather too great—as, 
measuring from widway between the two top to midway between 
the two bottom strings at the centre, the actual distance was 
about 14ft. However, the strains per square inch are very pee | 
the same as those arrived at by the author, calculated wit 
figures taken from his own measurements. It should be borne in 
mind that these calculations are based on the assumption that 
the two lower strings in each girder were equally strained. 

Captain Tyler comments upon the defects in the design, which 
are manifest ; but it should be borne in mind that, to use his own 
words, ‘‘ The bridge was constructed at a time when there was 
not so much known on the subject of lattice girders as at present.” 
He states that, owing to the want of lateral stiffness in the top 
cords, he found they had both ‘‘ warped inwards ” “‘ to the extent 
of 4in. in the south* beam and 2in. in the other.” It would 
appear from a report made to the directors in November, 1858, 
by Mr. John Chaloner Smith, M. Inst. C.E., then engineer of 
the line, that shortly after Captain Tyler’s inspection the struts 
recommended by him, and which had been previously suggested 
by Mr. Smith himself, were put in, with horizontal beams placed 
immediately underneath the bottom strings, supported on the 
masonry at one end, and by these struts at the other, forming 
corbals for a distance of 20ft. from the abutments; but it would 
seem that up to that time no centre pier had been erected. In 
the same report it is stated that since the last test the girders had 
recovered a quarter of an inch of the set then recorded. Subse- 
quently a second inspection was made, apparently at the request 
of the company, by Captain Tyler, and in the report, made on the 
13th December in the same year, he says he had requested that a 
rolling load of 200 tons might be prepared for a further trial, 
which load he proposed leaving on the bridge twelve hours or so 
at a time; but with this request the company refused to comply. 
The tests consequently were made with a load of only 68% tons, 
covering 87{t. When this load was first applied the western girder 
deflected 0°72, and the eastern, 1°08. After forty minutes the 
western girder had gone down 1°08, while in the eastern girder no 
further deflection had taken place—the permanent sets being 0°48 
and 0°24 respectively. Very shortly after this last inspection a 
timber pier was erected in the centre, with raking struts extending 
44ft. from point to point, so that there then remained only about 
58ft. of the bottom cord ateach side unsupported. Theauthorcannot 
find that for several years after anything of interest occurred in 
connection with this bridge. In the latter end of 1867 he was 
appointed engineer of the line, and, on inspection of the structure, 
found that while the greater part of the timber was sound, decay 
in some parts was very far aivanend: The strings and lattices 
and parts of the cross structure showed this, chiefly at the south- 
east angle adjoining the masonry, and in other positionsin which 
4 were most sheltered from the prevailing winds, the situation 
of the viaduct being peculiarly exposed. The timber in the centre 
pier, erected in 1858, was almost all very much decayed. Steps 
were taken by him to renew the worst parts of the cross structure 
where it was possible to do so, and in cases where this could not 
be done additional pieces were put in. Some additions were also 
made to the centre pier. Designs were shortly afterwards pre- 
pared for renewing the entire of the spaniniron, It was pro- 
sone at that time to erect two intermediate . am, dividing the 

ength equally. These were to have consisted of light wrought 
iron cluster piles, founded on cement concrete, encased in cast 
iron cylinders sunk in the bed of the river. They were, in the 
first instance, to have been carried up to the underside of the 
existing main girders, with the intention of further supporting 
them, and so prolonging their existence. Ultimately they were 





'* Read at the mecting of the Institute of Civil Engincers, Ireland, 6th 
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to have served as piers for a new iron superstructure. The erec- 

tion of these piers was undertaken in the = part of 1871 by 

Messrs. Courtney, Stephens, and Bailey, of Dublin, but owing to 

the difficulties which shortly afterwards arose in connection with 

the iron trade, a request was made by that firm to be allowed to 

ive up the contract, which was acceded to. The same difficultes 
elayed for several years the renewal of this bridge. 

In the spring of 1872 the erection of a timber centre pier, to 
take the place of the existing one, in which decay was making 
rapid progress, was commenced, with the double object of main- 
taining the support under the old girders, and of forming part of 
the staging on which a new superstructure could afterwards be 
built—the intention of erecting iron piers having been abandoned 
and the renewal in one span decided on. In July following, and 
before this pier was completed, one of the lattices in tension in 
the south end of the eastern girder, near the point of the strut 
from the abutment, gave way under a passing train. This was 
followed by the failure of adjoining lattices, whilst others in 
tension were pulled, and several in compression were thrust, out 
of their places in the strings. To take the work off the tension 
pieces which had been torn and displaced, iron straps wit’ 
spectacles at either end were fixed in pairs on opposite faces of 
the girders, and timber struts were inserted vertically between 
the strings, to relieve the lattices in compression. At first only 
the inside lattice pieces failed, but after a day or two their fellows 
on the outside gave way also, and before these could all be relieved 
of strain, fourteen pairs of tension bars adjoining each other at the 
south end of the eastern girder had been broken or otherwise 
rendered useless or unreliable. Shortly after failures of the same 
nature took place at the north end of this girder, and also at the 
north end of the western girder, and steps similar to those 
described in the former case were taken to prevent further injury 
accruing. Meantime the erection of the centre and two inter- 
mediate piers was proceeded with as at as possible, but 
before support could be given from them the horizontal member 
of the timber corbal at the south-east angle displayed a tendency 
to give way, threatening to bring into duty the portions of the 
superstructure which this corbal had up to that time relieved, and 
which were by far the most decayed portions of the bridge. 
Immediate action was taken to guard against what might have 
been a most serious failure. ‘The horizontal member was 
strengthened with iron straps on both sides, fastened with several 
through bolts. The point of the strut was supported from the 
stone coping of the parapet by « strong iron stirrup, and a pier 
was erected formed of four feb balks, well braced together, 

laced close to the abutment, reaching from the bank of the river 

eneath to the underside of the girder. Shortly afterwards the 
other three piers were completed, and—symptoms of failure 
having exhibited themselves in some of the other corbals—similar 
stirrups were fixed from the parapets to the points of the three 
remaining struts, so that, practically, support throughout was 
given to the undersides of both main girders. Subsequently 
steps of less importance were taken as they became needful to 
repair and strengthen the structure. The peculiarly exposed 
sition of this bridge has been already alluded to, but the 
injurious effects of storms, prevailing from the west and south- 
west, do not appear to have displayed themselves in the early 
part of its existence. However, when the author made his first 
inspection the effects of the gales to which the bridge had been 
exposed were very evident. He found that instead of the “‘ warp” 
inwards of 4in. observed by Captain Tyler in the top chord of 
the eastern girder, it had buckled outwards to mere than double 
that extent, a similar buckle—inwards—having iaken place in 
the western girder; and that, in fact, that the entire super- 
structure had been bowed laterally. 

After severe gales it was always found that the rails had gone 
more or less out of line ; indeed, before the old bridge was taken 
down the total deviation from the straight at the centre of both 
top chords had reached fully 18in. In 1875 the directors decided 
that the substitution of an iron superstructure in one span for a 
single line of way should be proceeded with, and early in 1876 
the contract for this work, on designs prepared by the author, 
was entrusted to Messrs. Courtney, Stephens, and Bailey. The 
main girders of the bridge which has since been erected are each 
212ft. long, the extreme depth at the centre is 25ft. Gin., and at 
the ends 5ft. 9in. ‘The flanges are trough-formed, 3ft. wide and 
1l5in. deep. The bottom flanges have a camber of 4in., and the 
tops are curved to a radius of 294ft. llin. The top flanges are 
made up each of two web-plates 15in. by }in., two angle irons 
4x4-x 4, and two plates, each 3ft. by ¥ throughout, with an 
additional plate 3ft. by }in. for 157ft. Gin. in the centre. The 
bottom flanges are composed of the same rolls as the top, except 
that the third plates at the centre are instead of 4 thick. are 
each 2ft. shorter, and an angle iron 5 x 3 x 3 is rivetted along 
the inner edge of each flange to support the ends ef the planking. 
The web consists of a diagonal bracing arranged in a double 
system of triangulation, dividing the flanges into fifteen equal 
bays. The compression lattices are internally braced with lattice 
bars, 3 x 4, except those at the ends, which have solid 
webs. Over the bearings and up to the points of 
the first lattices, web plates, the full depth of the 
girders are rivetted on both sides to the top and bottom flanges, 
and to the lattices, stiffened with tee and angle irons, giving 
great strength and rigidity at the ends. At the intersection of 
the diagonals in the bottom flanges, which are 13ft. 4in. apart, 
the cross girders are suspended. Supported on these, and imme- 
diately beneath the rails, there are longitudinal bearers. ‘To 
give lateral stiffness to the structure the cross girders are rivetted 
to the bottom flanges, and diagonal wind ties introduced, while 
midway between the apices in the top flanges, where headway 
permits, there are compound latticed cross stays, with diagonal 
tie rods. Both the ends of the main girders and of the rail 
bearers which rest on the abutments are bedded on cast iron 
shoes, seated on large stone blocks, built into the masonry. At 
the south end rollers are placed between these shoes and the 
girders to allow for expansion and contraction. The structure is 
designed for a ing load much in excess of anything it is at all 

robable it will ever have to carry, the strains in each member 

ing calculated for the position of this load, which induces in it 
the greatest stress. In the flanges this is equivalent to a distri- 
buted load of about 500 tons, and as, in complianc2 with the 
Board of Trade requirements, none of the iron is strained under 
this load beyond five tons to the square inch of sectional area, it 
follows—assuming, as is usual, that the breaking weight of 
wrought iron is 20 tons to the inch—that it would require an in- 
sistent distributed load of 2000 tons to cause the failure of the 
main girders. Deducting from this the dead weight of the bridge 
itself, about 220 tons, there remains 1780 tons as the distributed 
breaking live load, or about the weight of forty-five engines and 
tenders of the heaviest class in use on the line.* Laterally the 
structure is more than amply rigid to resist the most violent gales 
which occur in this country. The erection of the new bridge was 
commenced in the autumn of 1876. A siding was first laid in at 
the place and signals provided. A staging, resting on the piers 
erected in 1872, was carried up through the old superstructure, 
independent of it as regards vertical support, and the building of 
the main girders proceeded with, there being sufficient room 
between the timber — to do this without cutting away any 
portion of them, the bottom flanges of the new girders being placed 
above the level of the old flooring. The work was carried on 
without misadventure until the end of the following January. 
On the morning of the of that month, however, a serious 
misfortune occ At this time the bottom flanges and ends 
of both main girders had been fixed in place and rivetted up, each 
weighing about 40 tons. ‘The lattices had all been erected, and 
with the web-plates and angle irons of the top flange and four of 





* The main girders weigh each about 79 tons ; the iron cross structure 
and bracing, 304 tons ; the rail bearers or longitudinals, 11 tons ; timber, 
rails, and ballast, 80 tons ; total, 229} tons, of which about 9} tons rest on 
the bearings. 3 
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the top cross braces, were secured by bolts and drifts. On the 
eveni - of the 29th there was a violent south-westerly gale, which 
buckled the old superstructure to such an extent that rails at 
the centre were Sool fully 2in. out of line, and the bottom 
fi of the new girders bent to an even greater extent. To- 
morning the gale increased, and before daybreak so much 
of the new bridge as nm erected was blown down, the 
eastern girder falling across the parapet of the old bridge, the 
western girder falling across the rails and the bottom flange of 
the other. As this occurrence blocked the railway, steps were at 
once taken to erect neeey platforms at each end, and clear a 
foot across the bridge, which was done in a few hours. 
By this means the passenger traffic was carried on, the trains 
epee the bridge, and the passengers walking across. 
The of the masonry parapets on the east side, from which 
the stirrups amperes the struts were suspended, were crushed 
in the fall by the ends of the iron girders, but as the principal 
shock was sustained _ Lape moe yg gprs to ~~ old 
superstructure, a capping which cove’ the top string being 
almost the only bess om of the timber much injured. Every 
exertion was made to clear the line, but owing to the difficulty 
of handling such large masses of iron, and the shortness of the 
days, this was not accomplished till the afternoon of the 2nd of 
Sar 3 and as then a considerable quantity of the ironwork 
was still resting on the old superstructure, carriages and wagons 
only were allowed to cross, the author not deeming it advisable 
to allow engines to pass over. ‘T'wo days later, the greater part 
of this weight having been removed, the old bridge was tested, 
and as the results obtained were satisfactory, the ordinary traffic 
was resumed. . 

In clearing the line it was found necessary in the case of the 
uaiunatiin which was uppermost, to separate the end posts 
from the bottom flange by cutting the rivets; but the bottom 
flange and ends of the other girders weighing, as has 
been before stated, about 40 tons, was lifted into its place 
in one piece. This was done by means of screw-jacks and 
two 10-ton travelling cranes, kindly lent to the con- 
tractors by Mr. Alexander M’Donnell, M. Inst. C.E., locomotive 
superintendent of the Great Southern and Western Railway. It 
was found that a good deal of the ironwork, principally in the 
lattices, had been twisted and bent by the fall, but little was so 
much injured as to preclude it being straightened and used in re- 
erecting the girders—a work which was immediately proceeded 
with. SThe extent of the deviation from the straight which it was 
found the old superstructure had reached after the gale alluded 
to, was such that it was deemed advisable to take precautions 
against its being blown further out of line. For this purpc 
advantage was taken of the formation of the ground, which 
afforded a ready means, as the river, which flows from the south- 
west to the north-east and passes under the bridge at an angle of 
about 60 deg., bends further tothe south at alittle distance above 
it, the land rising abruptly to a height of some 50ft. over the water 
level. A point on this high ground about 200 yards to the wes' 
and di opposite to the centre of the bridge was selected, an 
onita es anchorage provided, to which the _— was 
attached by two 3in. charcoal wire ropes. These ropes were 
secured to rails placed vertically against the outer face of eastern 

irder, dividing the span nearly equally, and bearing against the 

aces of all the chords. The ro) were strained up until the 
bridge was brought back about jin. when they were made fast. 
The number of violent gales which before the new 
structure was completed showed that this precaution was not 
unnecessary. On the 24th of May following the new main 
girders were so far completed that the packings under them were 
removed. Each girder subsided a trifle less than fin. at the 
centre, but as they had been wedged up till the bottom flange 
were somewhat above the level of the fronts of the shoes, this 
defiection would represent something more than was due to the 
exact span. The deflection in the top and bottom flanges were 
not appreciably different. On the 3rd of August the bridge was 
with five engines and tenders, covering the whole span, 
and weighing in all nearly 200 tons, the heaviest engines being 
placed in the centre. The deflections were meas in the top 
and bottom flanges of the main girders, in all the cross girders, 
and in all the rail bearers. In each of the main girders the 
defiection at the centres was jin. in the bottom, and }Jin. in 
the top flanges. The greatest deflection obtained in any of the 
cross girders or longitudinals was about jin. in excess of the 
main girders at the same place, and the elongation of the bottom 
flanges, as registered by the movement on the rollers, from gin. 
to din. The test 1 was passed over the bridge at various 
8 and was kept standing on it for a considerable time, but 
ere was no perceptible differences in the results reco , and 
in no case was any permanent set obtained. The greatest amount 
of vibration at the centre of the top and bottom flanges of the 
main girders when the test load was over at a high speed 
was ,{,in.; there was no perceptible difference in the amounts 
istered in each of the four cases. To carry out the tests 
sahaped to it had been necessary to transfer the weight of the 
passing load from the old to the new superstructure, and as the 
results were satisfactory, the traffic was continued over the new 
bridge, and the work of taking down the whole structure and 
staging at once commenced. 

dy usually m. ae the state - Fy e timber — —< 
varied greatly in different parts of the work, particularly in the 

rtions which had not been subjected to the same conditions. 

n the parts of the structure most exposed to weather a great 


rtion—principally in the upper strings—was perfectly sound. 
Tn the most sheltered situations it was quite rotten, and in almost 
cases 


med ge of the lattices within the body of the strings 
were deca, to a very considerable extent. The timber which 
was found to be in the soundest condition was for the most part 
pitch pine, a fact which does not at all bear out an observation 
made by Captain Moorsom, in his paper, that though the timber 
specified was best Memel or Archangel fir, some pitch pine was 
introduced by permission, “‘but that experience has shown it 
should be avoided in future.” Taking down the old super- 
structure occupied about three months, and the removal of the 
piers about half that time. In the latter case some difficulty 
‘was experienced with the timber piles driven in the hed of the 
river. In most instances these were pulled by means of a com- 
bination of winches, blocks, and tackle, and levers. In some 
cases it was found easier to break them across at the bottom 
of the river by applying a transverse strain. 

The engravings, es 277 and 280, show the original timber 
viaduct with the piers and the new viaduct in place, and details 
of the ironwork. 

In conclusion, the author wishes to add that the manner in 
which the renewal of this structure was effected reflects very 
great credit on the contractors, and especially on those members 
of their staff under whose more immediate supervision the work 
was carried out. With only one exception—a timber superstruc- 
ture which has since been rep’ by one in iron—this was the 
last of the original timber structures on the Waterford and 
Central Ireland Railway, all having been renewed since the 
author was appointed to the line. 








Sreet v. Iron Raus.—aA significant item appears in the 
Board of Trade returns for the quarter ending March 31st. Of 
iron rails there were exported 10,505 tons, against 36,186 for the 
co nding quarter of last year. Steel rails top up to 52,504 
tons this year, against 47,290 tons last season. The yee 
of iron rails last month was £5 15s,, and of steel rails 2s., 
incl carriage to the coast. The lesson is that iron rails are 
rapidly ing extinct; yet it isnot many years since Mr. W. 

then of John Brown and Co., Atlas Works, Sheffield— 
was looked upon somewhat in the light of a mild lunatic when 
he gravely proposed to the English companies the substitution 
of steel for iron on the railroads of the country. 





EDISON'S INDUCTION BALANCE. 

Mr. Epson has followed up the telegram which appeared 
in our impression for March 28th, page 224, with a copy of 
his American specification, No. 203,019, dated April 30th, 
1878, and signed by Mr. Edison 13th February, 1878 ; appli- 
cation filed February 21st, 1878. Mr. Edison holds that the 
specification supplies proof that he anticipated Mr. Hughes, 
whose letter, published in our impression for April 4th, page 
242, may be read with advantage by those who are interested 
in the controversy, Mr. Edison’s specification runs as 
follows :— 

**Be it known that I, Thomas A. Edison, of Menlo Park, in 
the county of Middlesex and State of New Jersey, have 
invented an improvement in circuits for acoustic telegraphs— 
Case No. 150—of which the following is a specification :— 

‘*In telegraph lines there are very often numerous wires run- 
ning in the same direction upon the poles, and it has long been 
known that currents passing through one or more of said 
wires set up induced currents in the other wires. These ordi- 
narily are harmless in the Morse and other systems of tele- 
graphy; but where a wire for a telephone, acoustic, or speaking 
telegraph runs parallel to or within the field of the electric 
influence of another wire, there are false and confusing 
sounds at the receiving instrument that greatly interfere 
with hearing the message sent upon such acoustic lines. 
The object of the present invention is to com te, neutra- 
lise, and destroy the extraneous or induced currents from 
contiguous circuits, so that the messages will not be in any 
manner interfered with by false currents. The invention is 
—— adapted to telephonic circuits, and is so described 

erein; but it may be used with any instruments where it is 
desirable to neutralise such extraneous currents. The present 
invention consists in the combination, with the telephonic 
circuit or other circuit to be freed from external influences, of 
an induction coil, connected with the contiguous circuits in 




















EDISON'S INDUCTION BALANCE. 


such a manner that a reactionary induction is established in 
the telephonic line of a power corresponding and similar to 
the primary inductive action, but op; to the same, so as 
to entirely op and neutralise the action of the same. In 
the drawing, Fig. 1 is a diagram representing one of the forms 
in which the aforesaid compensafion is effected. The large 
coils cc’ are included in the telephonic circuit at each end of 
the line. In the coils are iron cores, surrounded by a 
primary coil, the ends of which may or may not be 
connected together, according to the compensation desired. 
The iron core extends outside of the coils some 
distance. I have shown compensation for two circuits 
only. These circuits, which I ‘No. 1’ and ‘No. 2,’ run- 
ning in close proximity to the telephone wires for many miles, 
induce a momentary current in it every time the circuits are 
opened or closed, the strength of which is proportionate to the 
proximity of the wires to each other and the number of miles 
that they run side by side. These induced current are in one 
direction in closing the circuit, and the opposite direction in 
opening the circuit. To neutralise the induced currents from, 
say, No. 1 circuit, I place electro- ets ee’ at each ter- 
minal in the circuit of circuit No. 1. These magnets are then 
adjusted to approach the iron cores k k' until the induced 
current thrown into the coils cc! and telephone-line by. the 
action of the os e and e' is equal, but opposite to, the 
induced current from the circuit No. 1 thrown into the tele- 
phonic wire by running el to it. Thus a perfect com- 
msation is attained. If the two lines run parallel for long 
en ce3 I connect the two ends of the primary coil on c andc 
together, and thus retard the magnetism and demagnetisa- 
tion of the cores k k', and consequently lengthen the 
induced currents thrown into c and c' by the action of 
e' and e. Having thus compensated for circuit No. 1, the 
compensation for circuit No. 2 is exactly similar. If the 
latter circuit does not affect the telephone-circuit as strongly 
as No. 1, the electro-magnets f and / are placed a greater 
distance from k and k'; the latter may be elongated, and 
compensation attained from many circuits by employing 
separate magnets in each circuit which affects the telephonic 
circuit. Owing to the great diversity in the character of the 
induced currents thrown into telephonic wires from wires in 
close proximity—due to different lengths and the employment 
of different battery powers and systems of transmission — 
— methods to meet special conditions are necessary. Thus 
in Fig. 2, where the circuits 1 and 2 employ power- 
ful batteries and reversals and many ts are in 
circuit, the induced currents thrown into the telephonic 
wire are exceedingly powerful; hence a more power- 
ful means of compensation is n . In Fig. 2, gis 
an iron core, over which there are three or more coils—one 
for each line circuit. The coils 1 and 2 are in the ordi or 
Morse circuits Nos. 1 and 2, while coil 3 is in the telephonic 
circuit. The coils are so wound and arranged, in relation to 
the induced currents thrown into the telephone wire by the 
proximity of the other wires, that they will act in the iron 
core g to set up a magnetism therein that will cause a power- 
ful induced current to into coil 3, and telephonic line 
opposite in direction to the induced currents in the telephonic 
line due to the ae, of the other wires. It is obvious 
that these coils may be inserted at any number of 
points along the line, and that the intensity of the reverse 
currents will be proportionate to the intensity of 








the currents exerting the inductive influence, and hence 
they will always be neutralised. In cables containing a 
number of wires there is not only dynamic induction, but 
static induction. The latter appears sooner than the former, 
and is of exceedingly short duration, so that magnetic com. 
pensation alone is too sluggish. In Fig. 3 is shown a modifi. 
cation of Fig. 1 to meet this condition, which it does toa 
considerable extent, but not entirely. The induction coils 1 
and 2 are included in derived circuits from the line circuits 
l and 2, that to the condensers c* and c*, and to the 
earth. The object of the condensers is to prevent any leakage 
of current from the circuits 1 and 2, and at the same time to 
hasten the magnetising and demagnetising of the cores g, so 
that an induced current of momentary duration is set up in 
coil 3 to meet and compensate for the static current from the 
circuits 1 and 2. I will here mention that, to obtain perfect 
compensation, both the static and dynamical induced currents 
must be set up in the compensations so they will circulate in 
the telephonic wire in a direction opposite to those induced 
by pares of the wires; and to obtain these conditions, 
both magnets and cond s are ry—the former to set 
up dynamical induction-currents, and the latter statical currents. 
In my apparatus, if current No. 1 is opened there first appears 
a short wave of current due to static induction, then an 
interval, and then the dynamical inducted current appears, 
which gradually dies away to nothing ; hence, a compensation 
which will eradicate the dynamical current will leave that due 
to static induction free to circulate, and this cannot be eradi- 
cated by an induced current from a magnet, because time is 
required to charge and discharge the cores and the consequent 
production of the induced current. Upon short circuits 4 use 
a coil with two or more wires, wound side by side upon a 
wooden bobbin, as shown in Fig. 4. One wire is placed in 
the telephonic circuit, while the others are placed in the 
circuits to be compensated for, and so connected therewith 
that the currents thrown into the telephonic coil are equal, 
but opposite to those due to induction resulting from the 
wires running el. By employing large wires, and a large 
quantity of it, Iam enabled to obtain nearly perfect compen- 
sation, as the coils set up both dynamical and statical currents, 
no iron cores being used to retard the appearance of the cur- 
rents. Instead of the coil of several wires wound side 28 side, 
several long strips of tin-foil may be placed side by side and 
insulated from each other, and the currents passed through 
the strips in the same manner as if they were wires. Another 
method consists in providing the telephonic receivers with 
differential coils, and running another wire parallel with 
the telephonic wires, and including in it the subsidiary 
coil, I claim as my invention the method herein specified of 
compensating in one circuit for induced currents from adjacent 
circuits, consisting in setting up a reactionary induction by 
an induction coil connec with the adjacent circuit or 
circuits, substantially as set forth.” 











EXPERIMENTS ON THE EFFECT OF AIR 
SPACES BETWEEN SHOT AND CHARGE. 
Numerovs statements have been made in the papers in con- 
nection with the Thunderer accident on the liability of a gun to 
burst if the projectile were not rammed home. It may be 
remembered by many that this was at first put forward as the 
actual cause of the bursting of the 38-ton gun—an explanation 
which we rejected as insufficient. There was some ground for 
it; projectiles had been known to slip forward in a gun, so it was 
stated, when the muzzle was dipped, and nearly everyone who 
has shot has been warned of the danger of getting the muzzle 
of a fowling piece plugged up with mud or dirt of any kind. 
Captain Noble, in his evidence before the Thunderer Com- 
mittee, points out that this is a very different state of things 
from the explosion of powder with a space between it and the 
projectile. A charge of shot passing through a barrel and 
suddenly checked at the muzzle by such portions of the mud 
as may not have yet yielded to the action of the exploding 
gas, more nearly corresponds to the experiment made by Cap- 
tain Andrew Noble, of firing wax against a bullet held in the 
muzzle of a rifle barrel. In short, the double loading more 
nearly resembles the case of a shot-charged fowling-piece with 
an obstruction in the barrel, than the supposed case of a single 

shot fired with an air space behind it. 

To test the matter fully experiments have been carried out 
at Elswick with much care. Our service 10in. gun fires 
a charge of 70 Ib. with a 400 lb. projectile without gas 
check. The Elswick l0in. gun, employed in this trial, 
fired an 85 Ib. charge with a 403 Ib. projectile, including gas 
check in each instance. The air space was successively 2ft., 
4ft., and 6ft. in the first three rounds, and as the air space 
increased, the pressure on the bore and velocity of the shot 
decreased, the pressure gauges showing that the gun, with 4ft. 
air space, was hardly exposed to half the pressure that would 
have existed had the same projectile and charge been fired 
when properly rammed home. Considerable confidence had 
already been shown by the Elswick Company in its convic- 
tion that an increase of air space would not strain or injure 
the gun, but one round was finally fired with rapid burning 
powder, which would, if the shot were rammed home, give 
27 tons to 30 tons pressure on the bore. With an air space of 
4ft., however, only 16°7 tons were registered. This shows that 
the increase of air space diminishes the explosive effect under 
such conditions as would exist in the case of a projectile 
slipping forward, and that the violent strain which fell on the 
38-ton gun was due to some other cause, while there is other 
evidence to point out that the cause actually was double 
loading. 

The gun selected for the experiments was of 20 tons weight 
and 10in. calibre, but having its powder chamber enlarged to 12in. 
The powder used was a pebble powder, giving, according to 
the standard furnished by the Government specification, a 
velocity of about 1480ft. per second, from an 8in. gun, the 
pressure developed in the proof gun being within the pre- 
scribed limits. The powder was well known, its velocity and 
pressure having been determined in a great variety of guns. 

The charges used throughout were the same as those used 
in the Thunderer’s guns, as was also the length of the cart- 
ridge, which was 22in. Under normal conditions, that is, 
without vacant space, and with a gravimetric density of ‘835, 
or 33°3 cubic inches to the lb., the chamber pressure with the 

wder has been ascertained to be 17 tons to the square inch ; 
but with a 22in. length of cartridge this pressure would be 
higher, about 20 tons to the square inch, and the muzzle 
velocity given to a 400 lb. projectile would be 1487ft. The 
first round was fired with a charge of 85 1b. pebble powder, 
the weight of projectile with gas check being 403 lb. 

Three crusher gauges were placed in the base of the pro- 
jectile, one as near as possible to the top of the shot, one in 
the centre, and one at the bottom. A crusher gauge was also 
placed at the bottom of the bore The crusher gauges used in 
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the shot was found to be 1240ft. per second, the pressure at 
the bottom of the bore 11°7 tons, while the whole of the 
crusher gauges in the projectile were unaltered—that is, in no 
case wd the pressure on the projectile reached 10 tons - 
square inch. ‘he second round consisted of a charge of 85 1b. 

bble powder, and a projectile of 402 1b., with a vacant space 
of 4ft. In this instance the crusher gauges in the gun and in 
the centre of the base of the shot were set to 10 tons, while 
thoseatthe top and bottom of the shot were left unadjusted, or to 
indicate as low a pressure as the material of the crusher would 
admit of. On firing, the velocity of the shot was found to be 
1067ft. per second; the pressure at the bottom of the bore, 
10°15 tons on the square inch ; at the top of the shot, 7°6 tons; 
at centre of shot, gauge unaltered—therefore, under 10 tons— 
and at bottom of shot, 6 tons. The pressures on the shot in 
both of these cases are less than that due to the density of the 
exploded products at the point where the shot rested. In 
other words, there was no increase of pressure due to the 
run of the gas. No wad was used. 

In the next round the projectile and charge were of the 
same weight and description as in the second round, the 
vacant space between the cartridge and projectile being 
increased to 6ft. A wad of Thunderer pattern was placed in 
contact with the projectile. On firing the velocity of the 
shot was found to be 849°5ft. per second, the pressure at 
bottom of bore under 10 tons on the square inch, at the top of 
the base of the shot under 8 tons, at centre of shot 5°6 tons, 
and at bottom of shot under 8 tons, The following round 
consisted of a projectile and charge of the same weight and 
description as before, the vacant space between the cartridge 
and projectile being 2ft. A papier-maché wad, Thunderer 
pattern, was placed 4ft. in front of the projectile. On firing 
the velocity was found to be 1208ft. per second, the pressure 
at bottom of bore 11°] tons, at base of shot, top, 7°9 tons; 
centre, 9°2 tons ; and bottom, 84 tons. The presence of the 
wads did not appear to have modified any of the conditions, 
it certainly did not increase the pressures in either case. A 
considerable quantity of the material of the wads was picked 
up within 50 yards from the muzzle. It was split up into 
thin lamine and torn into shreds, 

The foregoing rounds made it abundantly evident that with 
pebble powder no pressure capable of endangering the safety 
of the gun would result. It was then determined to fire a 
round with a charge of far more rapidly-burning powder than 
is now used for heavy guns, and which there was little doubt 
would generate a high local pressure, though not sufficient to 
injure the gun. The gun was therefore fired with a charge of 
85 lb. R. B. G. powder, made up to a length of 22in. and 
with a distance between charge and shot of 4ft. 

On firing the velocity was found to be 1136ft., the pressure 
at the bottom of the bore 16°7 tons on the square inch. 
Those on the base of the shot were as follows: near the top 
25°5 tons, in centre 35°3 tons, and near the bottom 23°3 tons. 
Had the gun been fired normally the pressure in the chamber 
would have been from 27 to 30 tons on the square inch, and 
on the shot nearly as much, These exceptional pressures 
produced no ill effect on the gun. 

It will be observed here that there are wide differences in 
pressures at points but little apart from one another. These 
differences may be explained by supposing that in the gauges 
where the higher pressures are indicated the fluid products in 
larger mass strike the gauge at a high velocity, and the 
energy of these products reconverted into pressure indicates 
an abnormally high pressure. 








LEGAL INTELLIGENCE. 


HOUSE OF LORDS.—Apnit 71H. 
NOBEL’S EXPLOSIVES COMPANY (LIMITED) v. KREBS AND CO. 


THIs was an appeal from an order of the Lords Justices of 
Appeal, dated April 5th, 1878, reversing an order made by Mr. 
Justice Fry on the hearing of the action on June 5th, 1877, 
granting an injunction to restrain the defendants from importing, 
using, or selling lithofracteur, which is a kind of dynamite, 
during the continuance of the patent granted to Mr. Newton, 
the agent of Mr. Nobel, the inventor of dynamite. On the 
original hearing of the cause, which lasted several days, numerous 
scientitic and practical witnesses were examined at length before 
Mr, Justice Fry, and his lordship delivered a very elaborate 
judgment, holding that the patent, the validity of which was 
disputed, was a good and vali tent for a new, useful, and very 
valuable invention, and that lithofracteur being a compound con- 
sisting of or containing lpg oS te absorbed in porous non- 
explosive substances, was an infringement of the nt, and he 
granted an injunction against Messrs. Krebs and Co., with 

and directed an account to be taken to ascertain their profits, an 
the damages the plaintiffs are entitled to. 

From this order of Mr. Justice Fry the defendants appealed, 
and on the hearing before the Master of the Rolls and Lords 
Justices James and Thesiger, in April, 1878, they held that the 
mode of manufacture, as described in the specification of the 
patent, was insufficient, and consequently bad, and they reversed 
the order of Mr. Justice Fry, and dissolved the injunction, and 
dismissed the action, with costs. 

The plaintiffs having appealed from this decision of the Lords 
Justices, the case came on and was fully ed before the House 
of Lords for six days at the latter end of Seren last, the lords 
in attendance being the Lord Chancellor and Lords ye 4 
Penzance, and Gordon. Mr. Aston, Q.C., Mr. Cutler, and " 
Chester appeared for the appellants, and the Attorney-General, 
Mr. Macrory, and Mr. Nalder for the respondents. 

Their Lorpsures having taken time to consider their judgment, 
now delivered their unanimous opinion that the evidence of the 
utility and value of the invention, and of the sufficiency of the 
description of the mode of manufacture as set out in the specifica- 
tion, was conclusively proved to be sufficient for all practical 
purposes, it having been shown that dynamite had, in fact, been 
manufactured from the instructions contained in the specification, 
and which evidence the Lords Justices had in a great measure 
disregarded, relying on their own opinions that they, not being 
practically acquainted with the subject, would not themselves be 
able to manufacture the finished article without some further 
instructions than the specification contained. Their Lordshi 
now held that the Court below ought to have been guided by the 
evidence adduced in the action, and they allowed a and 
reversed the order of the Lords Justices, and rmed the 
judgment of Mr. Justice Fry, and continued the injunction 
granted by him; and they ordered the defendants to pay the 
laintiff’s costs of the appeal and all the costs of the previous 
Rtigation, including the costs of the original hearing and of the 
appeal before the Lords Justices. 








APPOINTMENTS.—The following engineer a pon have 
been made at the Admiralty :—J. T. Lloyd, chief engineer to the 
Terror ; J. Hook, chief engineer to the Tourmaline; and R. 8. 


Lee, engineer to the Vernon for the Vesuvius, 
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Grants and Dates of Provisional Protection for Six Months. 
4296. CruciBLes, SteeL ConvERTERS, &c.,G.W. Banton, City-road, London. 
—25th October, 1878. 


291. “gua on Boarp Sup, R, Robinson, Sunderland.—23rd Janu- 
ary, ; 

579. Inpicatine Exisrence of Frre-pamp, &c., in Muves, G. Korner, Frei- 
bery, Germany.—18th February, 1879. 

711. SELF-RELEASING Links, J. G. Willett, Arthur-street East, London 
Bridge.—2lst February, 1879. 

828. Cuimyey and VentILatine Pors, M. H. Gelling, Ryde, Isle of Wight. 
—lst March, 1879. 

894. gpm Ow Lamps, &c., F. Prince, Lewes, and A. Browne, Hollo- 
way, London. 

896. Preventinc Smoky Cuimneys, W. Ross, Lamont-road, Chelsea.—6th 
March, 1879. 


ss ace ANTHEREA Papuia, &c., S1LK, T. Wardle, Leek.—7th March, 


930. Dancertess Lamp for Destroyine Resp, &c., G. Korner, Freiberg, 
Germany.—8th March, 1879. 

966. Taps and VaLvEs, ¢. W. Caw, Ivy Bridge, Devon. 

968. Raitway Sienaus, E. R. Calthrop, Water-street, Liverpool.—llth 

ah. Wigfield, Nottingham 
‘0. RrpBep PED Faprics, T. eld, Not " 

972. Foipine Boats, G. R. Shareman, Piceadily, London. 

974. Dryinc Woven Faprics, W. E. G , Wellington-street, Strand, 
London.—A communication from A. , Tarare, France. 

976. BorrLe-stuppers, J.C. Haddan, Strand, London, and W. F. Trotman, 
Zoological-gardens, London. 

977. PROPELLING VEssELs, A. Morton, Glasgow. 

978. Wixpow-BLInD Ro.vers, E. P. Purkis, Birmingham. 

980. WorkrxeG Raitway Brakes, R. D. Sanders, Birmingham. 

984. ENAMELLED Cast Iron Warez, E. C. Quinby and E. Baldwin, Stour- 
port.—12th March, 1879. 

986. Arr-mMoToR Enornes, J. Imray, Southampton-buildings, London.—A 
communication from J. C. Blain, Paris. 

988. Urriisine the Fait of Sewace, M. Birkhead, Liverpool. 

990. Bows, Arrows, and Tarcets, &c., A. M. Clark, gee Ia 
London.—A communication from W. H. Wright, Ruchester, and G. L. 
Thorne, Buffalo, U.S. 

992. Locks, E. T. Hughes, Chancery-lane, London.—A communication 
from H. Rogers, New Haven, U.S. 

994. STEERING Apparatus, G. Guthrie, Sunderland. 

a — for Conversa WATER, E. Pavoux, Queen Victoria-street, 

mdon. 

1000. Rope Griprine Drivine Puttey, F. Hurd, Wakefield. 

1001. Woopen Ro.iers of Wasuinc and Wrinotne Macuines, H. M. 
Butler, Leeds. 

1002. Suarr Covuptines, H. M. Butler, Leeds. 

1004. Printisc Macaixery, J. Cope, Farringdon-road, London.--13th 
March, 1879. 

ed Burners, &c., E. de Meuter, jun., St. Gelles, near Brussels, 

um. 

1008. Corrine the Tureaps of TuLtE, &c., O. L, Deschamps, St. Pierre- 
es-Calais, France. 

1010, Soves, F. B. Lecky and W. H. Smyth, Glasgow. 

1014. Raitways, J. C. Bunten, G Ww. 

=e ome Batrerizs, &c., T. J. Howell, Upper Kennington-lane, 

mdon. 

1016. Putteys for Biinp Corps, &c., 8. M. Oriss, Cobbold-street, St. 
M t's, Ipswich. 

1018. Rotvers for Expresstnc Fiuips, G. W. von Nawrocki, Berlin.—A 
communication from E. Nieper, Neudeck by Carlsbad. 

1020. Guy Carriaces, F. Wirth, Frankfort-on-the-Maine.— A communi- 

ation from H. Eichwede and E. Eichwede, Hanover. 

1022. Hanpies for Umprecias, Parasois, SuNsHapDEs, &c., A. G. Aaron, 
Jewin-street, London. 

1024. Tea and Corree-pots, E. Bonser and A. E. Bonser, Tower Hill, 


mdon. 

1025. Beer, F. Wirth, Frankfort-on-the-Maine.—A communication from 
G. C. Holderer, Namur, jum. 

1026. Lamps, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from C. W. Muchall, Wiesbaden. —14th March, 1879. 

1028. Compositions for Coatino Suips’ Bottoms, &c., A. C. A. Holzapfel, 
, wag eta bear 

1030. Rartway Wueets, W. Stroudley, Brighton. 

1032. Guazina EARTHENWARE, W. A. Gray, A. Gray, and W. Gray, Porto- 
bello and Musselburgh. 

1034. Sea-corne Surps, E. Smith, Great Horton, near Bradford. 

1036. Wrappers for Borries, &c., F. Marris, ¥ 

1037. VentiLatine Hats, BE. West, Camberwell. 

1038, Connectine Door Knoss to their Srinpies, G. J. Williams, Bir- 


ye 

1040. Wixpows and SasHes or Giazep Frames, H. Brittain, Birmingham. 
—15th March, 1879. 

1044. Evecrric Apparatus for Rartway SicNaine, E. Tyer, Old-street, 
Finsbury, London. 

1046. Inon and SveeL, M. Wilks, Manchester, and R. Howson, Middles- 
brough-on-Tees. 

1048. Looms for Weavina, J. Blakeley, Howden 

1050. Rectiryinc Sririts, F. H. F. 5 
from J. E. Berlien, Altona, ' 

1052. Rot_er Suctrers, H. Smith, Dublin.—17th March, 1879. 

1054. Ware Leap, &c., J. C. Martin, Richmon: 

1055. Meta Tixes, &c., T. H. Rees, Westminster-bridge road, Lambeth. 

1056. RarLway Crossines and Switcues, J. 8. William, Southampton- 
buildings, London. 

1058. Furnaces, W. Williams, Tividale, Stafford. 

1059. O1. Lames, H. Gardner, Fleet-street, London.—A communication 





Clough, near Leeds. 
burg.—A communication 





from E. gton, Continental Hotel, Paris. 
“—. + ne es, J. Bri d, Wigmore-street, Cavendish-square, 
mdon. 


1062. STRAIGHTENING and CLEANSING Rounp Bars and Tuses of WRouGHT 
Iron, &c., A. B. Perkins, Bradford. 

1064. CenTRiIFUGAL Pumps, A. Krank, Moreton-terrace, London. 

1070. Tannin, W. A. Barlow, St. Paul’s-churchyard, London.—A com- 
munication from P. Gondolo, Paris. 

1072. Horsesuogs, G. T. M! Rackstraw, Sheffield. 

1074. Sprsninc Macuiygs, J. Clough, Groove Mill, near Keighley. 

1076. SuaaR, W. L. Wise, Chandos-chambers, Adelphi, London.—A com- 
munication from Dr. F. Loewig, Goldschmieden, near Deutschlissa, 
Silesia.—18th March, 1879. 

1078. Betts and Banps, R. Watson, Selkirk. 

-_. “gga Furrow Provcus, J. CU. Richardson, Clifton-grove, 

ough. 

1095. Gas Stoves, J. Adams, G .— 19th March, 1879. 

1107. Cocks and Vatves, R. Rhodes, Bow-road, London. 

1111. Axues, H. J. Haddan, Strand, Westminster. — A communication 
from H. Watkeys, Syracuse, U.S.—20th March, 1879. 

1133. Measurina, &c., Liquips, B. Goddard, South 

1141. BREECH-LOADING Fire-aRMs, J. by, Suffolk-street, Dublin, and 
T. Bissell, Cranham-road, Rotherhithe, London.—2lst March, 1879. 

1149. Tues, H. J. Allison, Southampton-buildings, Holborn, London.— 
A communication from A, Algoever, Breslau, Prussia.—22nd March, 


1879. 

1157. Tarcets, T. Legge, Brixton-road, Surrey, and J. Bartlett, Barnwell- 
road, xton, Surrey. 

1159. SHreLDs or Guarps for THRAsHING Macutnes, A. Wallis and C. J. 
Steevens, Basingstoke. 4 

1161. GeneRATING Motive Power, J. Graddon, Barnes. 

1168. Hor-arrn Heatine Apparatus, W. H. 

1165. CapsoLinc Macurnes, F. W: 
—A comm’ tion from F. Fehr, Wiesbaden, y: 

1169. Preparine Eartu for Usz in Commopes and EarTH-Ciosets, G. H. 


With, Hereford. 
J. Johnston, ngt ag by ee 
prs of Fares, H. T. Davis, Listowel-street, 


1171. StREET GULL 
1173. CuEcKIne the 
0} xton. 

1175. Execrric Canpies, J. berms Southam; -buil , London.—A 
communication from the Sociéte Générale d’Electricite, . 

1177. Fasrentne for TrRaveLiina Ba &c., E. de Pass, Fleet-street, 
London.—A communication from E. and Co,, Offenbach-on-the- 

Maine, Germany.—24th March, 1879. 

1179. Scorcu Borers, &., W. Wild and T. Wild, Stewarton. 

1181. Iron TeLecrapu Posts, F. C. Glaser, Berlin, Prussia.--A communi- 

Frankfort-on- Prussia, 


m from J. Rauch, ort-on-the-Maine, 











MPOSITION for Preventive INcRUSTATION in BorLers, &., J. E. 

Thomas, Southampton-buildings, cery-lane, London. 

1191. Wrist and other Srups, &c., T. Southgate, Burton-crescent, London. 
—25th March, 1879. 

1195. Oursmpe Furnaces, C. Pieper, Southampton-buildings, London.—A 
comm m from H. Paucksch, Landsberg-on-the-Warthe, Ger- 


1197. Swaui-rm Hixor-sors7 for Looms, J. Lang, W. Stancliffe, and J. 





ley, 
1201. WaTER-cLosets, G. W. von Nawrocki, Leipzigerstrasse, Berlin, 
ermany.—A communication from D. Mcerowitz and N. Gubieff, St. 

Petersburg, Russia. 

1203. Coatine the Surrace of Wax or other MouLps with BLACKLEAD, 
E. A. Clowes, Duke-street, Stamford-street, London, and J. Batey, 

Willington-road, Stockwell. 

1205. PLovucus, T. Bradley, Wellington Foundry, Newark-on-Trent. 

1209. Vatves, 8. Whitaker, Heywood.—26th March, 1879. 

1211. Speep Inpicator, W. Stivudley, Brighton. 

1213. Swincine CraDies or Cots G. W. von Nawrocki, Leipzigerstrasse, 
Berlin, Germany.—A communication from J. W. Mucks, Lippehne, 


y- 

1215. Sewine Straw Brarp or Taps, B. Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from 8. Henshall, elphia, U.S. 

1217. Woven Fasrics, A. Topp, Farnworth. 

1221. SHEEP-sHEAks, T. Myers and J. Duce, Sheffield. 

1223. Lirrs or Hoists, D. Ed ds and T. Al der, 

1225. NeepLe Wrappers, V. Milward, Redditch. 

1227. Tazatine Hives, &c., W. R. Lake, South rt 
—A communication from H. 
March, 1879. 

1231. sean, &c , the Doors of Rartway Cakriaces, E. A. Tappenden, 





bhuildi 





t P gs, London. 
Trenk, Bucharest, Roumania. -27th 


ord. 

1233. RecuLaTineG VaLve for Borriinc Macuines, J. T. Trotter, Stocks- 
field-on-Tyne. 

1235. Coup.ine, &c., Rarrway Carriages, L. J. Lloyd, Minchinhampton. 

1237. Penciis and Pencit-cases, W. H. N , Strand, Westminster. 

1241. Brusnes, G. W. von Nawrocki, Le’ , Berlin, Germany. 
—A communication from L. Kunz, Donaueschingen, Germany. 

1243. Inox ScaFroLpino, &c., Max Hahn, Berlin, 

1245. Exuipition Apparatus, J. H. Pepper, Calverley Park-crescent, 
Tunbridge Wells, and J. J. Walker, Francis-street, London 

1247. SteeRtnG Enctnes, J. B. Scott, Renfrew.—28th March, 1879. 

1253. MECHANISM IN CONNECTION with Sips or Vessets, F. Gardner, 
Bayswater, London. 

1255. Raitway SLeepers,H A. Dufrené, South-street, Finsbury, London. 
—A communication from C. Papin, Rue Montparmatte, Paris. 

1257. WaiTeR Trays, W. Yates, Manchester. 

1259. Fiat or Smooruine Irons, J. C. Mewburn, Fleet-street, London.— 
A communication from A. Fayet, Paris.—29th March, 1879. 


- 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1317. Macuinz Gons, H. H. Lake, Southampton-buildings, London.—A 
communication from E. G. Parkhurst, Hartford, U.S.—2nd April, 1879. 

1320. Printinc Presses, &c., H. H. Lake, Southampt Idings, 
London.—A communication from G. W. Prouty, Boston, U.8.—3rd 
April, 1879. 

1329. ANIMAL Freres, H. H. Lake, & P ngs, London.—A 
communication from J. A. Southmayd, U.S. of America.—3rd April, 
1879. 

1332. Rotirse Mitis, &., A. Mechwart, Buda Pesth, Hungary.—3rd 
April, 1879. 

1345. Weianinc Atconot, &c., A. Browne, Southampton-building 

olborn, London.—A communication from A. Tavan and J. Charrier, 
Paris.—4th April, 1879. 

1353. TRaNsposiInc KryBoARDs for Pianorortes, &c., A. M, Clark, 
Chancery-lane, London. — A communication from H. Heubach, Brooklyn, 
U.8.—5th April, 1879. 

1370. Merauiic Packines, J. W. U.8.—A communica- 
tion from T. Tripp, Eas’ 





4 





4h 4 tefl ad 








Preston, Boston, 
it Stoughton, U.S.—5th April, 1879. 
1401. Sounpine Boarps of Pianorortes, A. M. Clark, Chancery-lane, 
London.—A communication from A. H. Wood, New York, U.8.—8th 
April, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 

1569. SuppLymnec and Recutatine Water, &c., H. R. Newton, Seymour 
street, Hyde Park, London.—13th April, 1876. : 

1512. Bott Fasrenrnes, T. Beall, Willow-walk, Park-road, Crouch End. 
—l0th april, 1876. 

1502. INFLAMMABLE O1Ls, C. Moseley, Manchester.—8th April, 1876. 

1540. Sxippine ,and Compine Jute, &c., J. M‘Kean and J. M‘Grath, 

Laragh Mills, near Castle Blayney.—11th April, 1876. 

1566. ie tama &ec., A. Tylor, Newgate-street, London. — 13th 
April, 1876. 

1585. Rotary Fans or Biowers, R. R. Gubbins, Upper Thames-street, 
London.—13th April, 1876. 

1516. Looms, A. Lord, Middleton.--10th April, 1876. 

1530. Steam GENERATOR, &c., W. Cooper, Manbey Park-terrace, Maryland 
Point, Stratford, London.—11th April, 1876. 

1556. Heatine Arr, C. Thonger, Cow ht, Canada.—12th April, 1876. 

1795. Lames, C. J. Davis and J. T. C. Thomas, Whitefriars-street, Fleet- 
street, London.—28th April, 1876. 

1564. Sewino Macuines, H. B. Goodyear, Paris.—13th April, 3876. 

1599. TreaTING Peat, &c., J. N. Rowe, Rockland, U.8.—15th April, 1876. 

1604. SpeeD Governors, J. H. Johnson, Lincoln’s-inn-fields, London.— 
15th April, 1876. 

1607. Raitway Covupiines, &c., W. R, Lake, Southampton-buildings, 
London.—15th April, 1876. 

1643. Fry Bawps of Carpinc Enotnes, H. W. Whitehead, Holbeck, and 
I. Best, Little Horton.—19th April, 1876. 

1697. Fiurerine Water, J. H. Porter, Lavenham.—2lst April, 1876. 

1716. Weicuine Macutyes, &c., W. B. Avery, Birmingham.—22nd April, 


1876. 
1809. HERMETICALLY CLosinc Mera.tic Casss or VesseELs, E. G. Brewer, 
Chancery-lane, London.—29th April, 1876. 





Patents on which the Stamp Duty of £100 has been Paid. 

1071. Rartway Brakes, J. Heberlein, Southampton-buildings, Chancery- 
lane, London.—11th April, 1872. 

1070. Finisnine Cotton Corps, J. Worrall, Manchester, and J. Kershaw, 

adsworth.—1llth April, 1872. 

1060. DistRipuTING Types, A. Fraser, Edinburgh.—10th April, 1872. 

1074. Sprynine and Dovs.iine Corton, &c., H. Ashworth, Walsden.—11th 
April, 1872. 

1114. Compixa Fisrous Materias, W. Tongue, Kennington, London.— 
15th April, 1872. 

1083. Carps used in Carpino Enciyes, &c., D. Foxwell, Manchester.— 
12th Apri, 1872. 

1457. Water or Gas Marns, W. Morris, Kent Waterworks, Deptford.— 
14th May, 1872. 





Notices of Intention to Proceed with Patents. 
955. * pete Friius, &., A. J. Cresswell, Nottingham.—lith March 
1879. 


983. SMELTING Coprer Ores, &c., W. Henderson, Irvine.—12th March 
1878, 


1035. Raipway SIGNALLING APPARATUS, J. Longshaw, Warrington, and 

'. Priestman, Preston Brook.—léth March, 1879. : 

1069. CapsuLinG Borries, &c., E. Belmer, Islington, London.—18thk 
March, 1879. 

1081. Distyrecrors, Droporisers, &c., R. V. Tuson, Camden Town, 


London. 

1086. DeLivery Pires of Beer Encines, &c., A. Gunthorpe, Walworth, 
and B. Henoch, Camberwell. 

1103. CapsuLes, C. Cheswright, Parkhurst-road, London.—19th March, 
1879. 


1105. PREVENTING OVERWINDING at CotLeRizes, J. King, Pinxton.—20th 


we Seoul +7. 





larch, 1879. 
1147. Steam Enaines, &c., H. Simon, —A i 





m A. jppen. 
1155. Sprincs, G. W. Willford, Southampton-buildings, London.—22n 
March, 1879. 


+ " hnildi 





1176. Rerricerartors, W. R. Lake, S P gs, London.—A 
communication from F. E. Pinto and 8. B. Hunt.—24th March, 1879. 
4916. Copyinc Drawings, &c., L. Wolff, Great Queen-street, Lincoln’s- 
inn-fields, L ondon.—: December, 1878. 

4972. ELEcTRO-MoToRs, B. C. Scott, Hassock’s-gate, Sussex.—5th December, 
1878. 

5021. Metau Packep Pistons, J. Jones, Liverpool. 

5023, SrampineG SHEET Mevat, &c., F. z Taylor, Wakefield.—7th December, 
1878. 

5033. REvotvinc SHutrers and Winpow Prorectors, N. Greening and 
J. Greeni i n. is 


ing, W: 
unich, 
McDonald, Legmore.—dth 


5086. TRANSFERRING PHoroGRApuic Pictures, T. Pixis, 
6037. Mowrne and Rearing MAcHINEs, G. 
December, 1878, 
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5057. Prroxyuiye, C. D. Abel, Southampton-buildings, London.—A com- 
munication from V. Tribouillct and L. A. de Besaucdle. 

5059. Smarinc, Epce-MiLiine, &c., Macnines, A. Muir, Manchester.—10th 
December, 1878. 

5057. Cremation, P. Gorini, Lodi, Italy. 

5071. Carrarpse Hoipers, J. C. Mewburn, Fileet-street, London.—A 
communication from J. L. B. Massip. 

5074. Core Bars for Castine Pipes, &c., J. Crosthwaite, Bo’ness.—1l1th 
December, 1878. 

5091. Lerrer Hotpers, W. R. Lake, Southampton-buildings, London.— 
A communication from J. T. Foster. 

5097. Wire and Bar Fencrne, &c., R. R. Main and J. McLel'an, Glasgow. 

J. 


5100. Crrcutar Kwrrtmyc Macurnes, W. Ford, Friar's-causeway, 
Leicester. 

5lu4. Rarstxc Wercuts, E. de Pass, Floet-street, London. —A communi- 
cation from C. M. A. Jeanson.—l2th December, 1878. 

5109. Kaverposcopes, C. Mclivenna, Liverpool. 


5111. Kirtine Fapartrcs, J. Holroyd, Manchester. 

5114. PorTaBLe KNeEapiInG Macurnss, L. Probst, Paris. 

5115. JacquarD Apparatus, J. J. Shillington, G. Thomson, and H. 
Carnegie, Belfast. 

5118. Cans, Powper-FLasks, &c., R. Bourne end H. Shilton, Birmingham. 

5ly3. Licut, Heat, and Morive Power, G. E. Dering, Lockleys, near 
Welwyn.—13th December, 1878. 

5126. PReventine the Formation of Buow-noves in Merat, F. C. Glaser, 
Berlin.—A communication from T. Fleitmann. 

5127. PLazine Merats, &c., F. C. Glaser, Berlin.—A communication from 
T. Fleitmann. 

5131. Macatyery for Orncans, &c., H. J. Haddan, Strand, Westminster. — 
A communication from A. Wider. —14thk December, 1878. 

5146. Macntne for Currinc Trevcues, &c., C. Kesseler, Berlin. —A com- 
munication from F. Resk: 






a. 
5148. Mi_uinc Macuines, L. Webster, Dewsbury. 
515‘. Supptyinc HeaTep Arr to Steam Borcer Furnaces, C. de Nottbeck, 
Bury-street, London. 
5162. WatstBanps or Bexts, R. T. Williams, Wood-street, London.—l6th 
December, 1878. 
5233. Serrinc and Ivxrnc Sramps, &c., J. Leighton, Regent’s Park, 
London. — 20th December, 1878. 
5264. Mountine and Workrxe Guns, G. W. Rendel, Newcastle-upon Tyne. 
—24th December, 1878. 
5233. Covertnc CyLinpers with Carp Fitters, J. 8. Dronsfield, Oldham. 
—27th December, 1878. 
506. GLoves, Boors, and Garrers, G. Blackwell, Kingscote.—Sth Feb- 
ruary, 1879. 
574. Breecu-LoapinG Fire-arms, J. Adsett and T. Adsett, Canterbury.— 
13th February, 1879. 
826. Ice, C. D. Young, Leadenhall-street, London.—lst March, 1879. 
$90. ComBrisep Pipe, Cicar, and Cicarerre Houiper, E, G. Brewer, 
Chancery-lane, London.—A communication from Bénas and Company. 
—6th March, 1879. 
925. Exrecrric Lamps, K. W. Hedges, Queen Anne’s-gate, Westminster.— 
&th March, 1879. 
948. SuprorTine Suapes for Licuts, R. W. Page, Hammersmith, and J. 
N. Sperryn, Brixton.—1llth March, 1879. 
977. PRoPeLLInG Vessets, A. Morton, Glasgow. 
984. ENaMELLED Cast Iron Ware, E. C. Quinby and E. Baldwin, Stour- 
port.—l2th March, 1879. 
10i4 Ececrric Apparatvs, E. Tyer, Old-street, Finsbury, London. 
1046. Iron and Street, M. Wilks, King-street, Manchester, and R. How- 
son, Exchange-place, Middlesbrough-on-Tees.—1l7th March, 1879. 
1145. Looms, J. Vickerman, J. Whitehead, and J. Moorhouse, Lockwood. 
2nd March, 1879. 
1175. Evecrric Canpves, J. Imray, Southampton-buildings, London.—A 
communication from the Société Générale d’Electricité.—24th March, 
1879. 
1317. Macutne Guns, H. H. Lake, Southampton-buildings, London.—A 
communication from E. G. Parkhurst.—2nd April, 1879. 
1320. Pristine Presses, &c., H. H. Lake, Southampton-buildings, 
London.—A communication from G. W. Prouty. 
1329. AnmmMaL Fisres, H. H. Lake, Southampton-buildings, London.—A 
communication from J. A. Southmayd.—3rd April, 1879. 
1353. Key-Boarps for Pianorortes, &c., A. M. Clark, Chancery-lane, 
London.—A communication from H. Heubach. 
370. Metatiic Packincs, J. W. Preston, Boston, U.S.—A communica- 
tion from T. Tripp.—5th April, 1879. 
1491. Sounpine Boaxps of Pianorortes, A. M. Clark, Chancery-lane, 
London.—A communication from A. H. Wood.—8th April, 1879. 














All penene having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
‘Abril 12th, 1879. 


*279, 4d.; 3229, Is. 4d.; 3264, 4d.; 3341, 6d.; 3393, 6d.; 3404, 6d.; 


















$422, 6d.; 3440, 6d.; 3444, Gd.; 3464, 6d.; 3478, 6d.; 3483, 6d.; 3484, 6d.; 
8492, Sd.; 2494, 6d.; 3503, 6d.; 3503, 6d.; 3510, 6d.; 3513, 6d.; 3518, 6d.; 
bd; 3547, 4d.; 35 7 .} 3572, 2d.; 3573, 2d.; 3575, 2d.; 

; 3578, d.; 3583, 2d.; 3584, 2d.; 3585, 2d.; 

d.; 3594, ; 3600, 2d.; 3602, 2d.; 3605, 4d.; 





; 3610, "} 8614, 2d. 3618, 2d. 3622, 4d.: 
d.; 3626, 2d.; 362 ; 3634, 2d.; 3635, 2d.; 3643, 2d.; 
; 3645, 2d.: 3646, 2d: 3549, 2d.: 3651, 2d.: 353, 4d.: 3673, 4d.: 


; 3700, 2d.; 5292, 1s. 10d.; 5311, 10d.; 5332, 6d.; 151, 4d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Pust-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2827. Hor = Enotnes, W. R. Lake.—Dated 15th July, 1878.{A com- 
munication.) 8d. 

This relates to an engine, the peculiar feature of which is the rapid 
movement of a pisten within a cylinder from one end to the other of the 
same, in such a manner that the hot air and at the same time the gases 
resulting from combustion are admitted at one side, and the coid air is 
expelled from the other side of the piston. The desired quantity of hot 
air having been admitted from the heating apparatus to the cylinder, the 
entry of more air is immediately intercepted by the rapid movement of 
the piston ; this air is then rapidly cooled, so that it may produce a more 
or less perfect vacuum. 

2904. Macuivery ror Poycutnc Jacguarp Carps, 7. Nuttall.—Dated 
20th July, 1878. 6d, 

The cutting or punching plates are made thicker at one end than the 
other, the bottom and top plate being placed together, so that the upper 
and under surfaces are parallel, but yet, where the cards pass between 
the plates, it gives one-half of an inch of bevel to the cutting part. The 
plates are placed on a box or frame which is adjusted in V slides which is 
fitted to each side of the framing of the machine. The frame or box is 
provided with studs on each side, for the bowls that work on cams which 
are keyed on the main or cam shaft. The blank cards are first cut with 
the necessary holes for lacing them together and holding thera while they 
are laced. They are then placed over a roller and between the cutting 
plates, and they are placed between a nipping or pinching apparatus 
which nips the card and draws it through and then goes back for the 
next. 

2936. Tramways, J. Proctor and W. M. Musgrave.—Dated 24th July, 
1878. 6d. 

This consists in supporting the rails for the wheels of the tram cars on 
chairs bedded upon concrete or other suitable foundation ; between these 
chairs are placed anti-deflection girders, the ends of which bear upon the 
chairs ; these girders support the rails, and the rails are secured to the 
chairs by wedges, bolts, or cotters. 

2958. Dryinc Waire Leap, &c., J. C. Martin.—Dated 25th July, 
1s78. 6d. 

This consists in drying white lead or other material in a pulpy or pasty 
condition, by spreading it or them upon or between moving absorbent 
cloth or cloths, which takes or take up the moisture therefrom, then 
removing the said moisture from such cloth or cloths by passing the 
same over, around, or between heated cylinders covered or net with other 
absorbent cloth. 

2959. Automatic Screw 
1878. 8d. 

A tool in which the wire for the manufacture of the screws is set is 
introduced into a copper tube, which is itself inserted in a conical shaft, 
at the end of which is fitted a shifting mandril seizing by means of jaws 
the wire intended for the manufacture. The wire being seized by the 
jaws is, by means of a movable wedge, fixed on a slide communicating 
with an excentric placed on a shaft, presented to an instrument which 
turns the body, the head, and the point to the required diameter. A 
rocking arm pushed forward by a carriage gives place to another shaft 





Macuise, F. Curtis.—Dated 25th July, 





having above one of its ends a screw-threaded mandril, or stock, which 
by a retrograde movement given to it by two levers seizes the screw ; the 
levers then free an adjusting gauge, leaving the screw under manufacture 
to turn until a knife comes and separates the iron wire stem of the 
screw at the required distance. After this operation the carriage is 
again set in motion by an excentric, retires with the same mandril or 
screw stock, stili holding the cut screw to submit it to the operation of a 
cutting tool which rounds its head and then leads it to a vertical shaft, 
having a head which makes the slit or groove. 

2977. Macuine ror Dipstinc MaNGcoLp aNnp Turyip Sreps, J. Thomas. 

—Dated 26th July, 1878. 6d. 

The holes in the ground are formed by iron dibblers projecting from 
the periphery of rollers, which carry the machine and rotate as it is 
drawn p me the surface of the soil. As the dibblers leave the soil they 
act upon a lever or levers in connection with the seed-box, situated 
behind them, and thus release the seed and allow it to fall into the holes 
so formed, the quantity being regulated by a slide over the outlet in the 
sced-box. 

2980. Macuinery ror WARPING AND Beane, J. J. and G. Ashiworth.— 
Dated 26th July, 1878. 6d. 

This consists of an ordinary creel, a staff with rows of eyes through 
which the ends are drawn, the ends then pass through a reed, then 
between two pillars, then over an angle rod. then around guide, tension 
and measuring rollers, and thence to the bobbin or beam. 

3031. Banps on Bevts ror Daivinc Macuinery, 2. B. Jones.— Dated 31st 
July, 1878.—(Void.) 2d. 

This consists in increasing the strength of the warp, or longitudinal 
fibres, or yarns over the weft or cross fibres of flax, cotton, or other sub- 
stance, which, when folded and stitched, forms the band or belt. 

3083. Ramway Swircnes or Ports, &c., BE. Feldtmann.—Dated 31st 
July, 1878.—(A communication.) 8d. 

The switches are constructed with an inner and an outer switch tongue. 
The tongues form the continuation of the side line or branch and press 
on the uninterrupted rails of the main line. If the switch tongues are 
turned off and the switches opened for the main line, the latter can be 
used as if no switch was there. To enable the rolling stock to run on the 
main line rails without interruption, the wheel flanges must pass over 
the latter. The outer tongue is placed on a slightly rising gradient, so as 
to be above the surface of the rails. The inner switch tongues are also 
placed on a corresponding rising gradient, in .rder to avoid the inclining 
of the carriage axles towards one another. 

3046. Be.ts or Banps For Macuinery, G. L. Scott and G. Maclellan.— 
Dated 1st August, 1878.—(Void.) 2d. 

In the formation of the belting bands, ribands, or strips of metal, or of 
flattened wire, are combined with the fabric, which is coated or treated 
with the ordinary or with a suitable composition of caoutchouc and 
sulphur, and the fabric is folded to form a belt, bands of metal being 
placed and secured between the folds. 

3081. Treatinc Wootten Raas, A. Daniel and A. Leisieux.— Dated 3rd 
August, 1878.—(Void.) 2d. 
process is particularly based upon the employment of dry and 
pure gaseous chlorine for separating the vegetable matters from the 
animal matters. 
3108. Apparatus For STEERING Suips, &., M. Watson.—Dated 
August, 1878. 6d. 

The ports leading from the valve chest to the opposite ends of the 
cylinder are arranged in such a manner as to cross each other—that is to 
say, the port communicating with the right-hand side or end of the valve 
chest is arranged to conduct steam, gas, or liquid, to the left-hand of the 
cylinder, and the port communicating with the left-hand side or end of 
the valve chest is arranged to conduct steam, gas, or liquid, to the right- 
hand end of the cylinder, by which arrang t it is y to move 
the valve in the reverse direction to that in which the piston is required 
to travel. 

3128. Srup, J. Muirhkead.—Dated 8th August, 1878. 6d. 

This relates to improvements on patent No. 2869, dated 14th August, 
1875. Under one modification the head of the stud is formed hollow, and 
contains a ratchet or its equivalent, and a spring or springs which enters 
or enter the space between the teeth or projections of the ratchet or 
equivalent recesses, so that the retaining parts of the stud are held either 
in position at right angles to each other, so as to be retained in the parts 
which the stud fastens together or in position parallel with each other, 
so as to be readily removable from the said parts. 

3177. Apparatus ror TraNnsmittinc Morive Power, NW. Macbeth. — 
Dated 12th August, 1878. 6d. 

This relates to driving bands consisting of a wire rope core with washers 
of leather or other pliant material. 

3195. Macuines For Carpine Corton, &c., E. A. Leigh.—Dated 13th 
August, 1878. 6d. 

This relates, First, to improvements on patent No. 1271, dated sth 
April, 1875. The fiexible bands are made without a groove at the bottom, 
and the setting pillars or brackets are made to clip the flexible bands. 
The outside pillurs or brackets, or those that are next to the grooved 
brackets, are secured to the ends of the flexible band, and are also made 
to carry the grooved brackets. This relates, Secondly, to improvements 
on patent No. 738, dated 28th February, 1873. The top card or flat is con- 
structed with a convex face, so that when the wire is attached to the top 
card or flat, the carding face of the wire is curved to a corresponding 
extent, by which means the first grinding of the top card or flat wire is 
performed in a quicker manner. 

3225. Liquip Meters, L. W. Boynton.—Dated 15th August, 1878. 6d. 

This consists of an apparatus constructed with a cylinder which con- 
tains a double or double-headed piston, and with a chest containing the 
main valve and its case, and a slide valve, which slide valve is arranged 
to be operated by the double piston, through the medium of the lever 
passing through the main valve, and which apparatus is provided with 
apertures, ports, and passages in the cylinder, case, and valves, and with 
registering mechanism, so arranged that the liquid admitted to the chest 
will pass to the cylinder and will be measured in and discharged from 
the sume. 

3226. Apparatus ror Takinc SHEETS OF PAPER FROM PRINTING AND 
OTHER Macuines, H. J. Wicks.—Dated 15th August, 1878. 8d. 

A metal shaft is placed above a wood or metal roller, and the spindles 
or journals are arranged to rotate in the same forked bearings. The shaft 
has fixed on it a series of small wheels which have a narrow groove or 
channel around their periphery. The small wheels ride upon the roller, 
and are thereby caused to revolve. Around the roller under each of the 
small wheels narrow strips of flannel are placed which run in the grooves 
of the wheels. 

3230. Apparatus ror Propuctne Rotary Leverace, J. Holden.— Dated 
15th August, 1878. 6d. 

A cylinder open at both ends is caused to rotate in a horizontal manner 
by means of cross bars on a vertical spindle fixed in a framework. 
Within the cylinder is a disc of nearly equal diameter to the cylinder ; 
the spindle passing through the centre of same, and carrying a boss with 
a dome-shaped top, on which the disc rests. The spindle is provided 
with four radiating arms, capable of moving round it ; their free ends are 

through vertical slots in the cylinder. Two of these arms are 
eyed to the spindle, the other two rotate freely on it. On the free ends 
of two of the arms, and close to the interior side of the cylinders, hemi- 
spherical rollers are mounted, so that one of these rollers will move over 
while the other moves underneath the disc. 
3231. Rotary anp Reciprocatine Enoines, J. £. A. Guynne.—Dated 
15th August, 1878. 6d. 

This relates to improvements on patent No. 3449, dated 20th December, 
1871. A revolving cock or by-pass driven from the shaft of pumping 
engines is introduced, which permits, during its rotation of the escape 
from the rotating or pumping or exhausting cylinder, of a quantity of 
gas or other fluid sufficient to equalise the pressure at various points of 
the revolution ; the gas or fluid, which the revolving cock or by-pass 
permits to leave the cylinder of the machine, finds its way into the suc- 
tion main from which the gas is being removed and no portion escapes. 
3247. Tramways, S. Nicholls.—Dated 16th August, 1878. 6d. 

A foundation is formed of concrete upon a bed of pebbles, and upon 
the concrete continuous cast iron bed plates are laid, having diagonal 
ribs cast on the underside and grouted in hot pitch and tar to bed them 
firmly on the concrete. The butt ends of these slabs are bird’s-mouthed 
together so as to make a continuous bearing surface, and on their upper 
surfaces are two longitudinal ribs, and at suitable distances apart pairs 
of [ }) shaped clips, the interval between which is at right angles to the 
line of rail. In these clips the rail chairs are received, the rails resting 
on one or two layers of cress-grained wood. 

3254. Forace anp Cuarr-cuTtinc Macuinery, H. J. Haddan, —Dated 
17th August, 1878.—(A communication.) 4d. 

This consists in the application and use of counterpoised bars or levers 
furnished with a connecting rod, arranged to actuate the stopping lever 
in general use on chaff-cutters, whereby the clutch of the driving gear is 
thrown out of contact, and the machinery immediately stopped. 

3259. Forotnc Bours, Nurs, Rivers, &., S. Gallie.—Dated 19th August, 
1878. 6d. 

A hammer is employed free to move to and fro, and motion is given to 
it by means of a crank, excentric, or other suitable appliance on a revolv- 
ing shaft. The shaft works in bearings so arranged that tho whole of the 
working parts are to be moved away from an anvil, and thereby 
allow of the introduction and removal of work without arresting the 
motion of the hammer. 

3267. Macmyery For Maxine Bricks, Tires, &., BE. Thorneycroft.— 
Dated 19th August, 1878. 6d. 
A table has a to-and-fro motion imparted to it. The table is coupled 
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by a connecting rod with a crank, receiving motion by suitable gear from 
a steam or other engine. In the face of the reciprocating table mouldin; 
cavities are formed, and these by the movement of the table are carrie 
beneath the delivery orifice of a horizontal pug mill. The bottom of 
each mould is movable, and a stem passing down from it is brought into 
contact during the working of the machine with stationary inclines, for 
the —- of pressing the brick or tile, and of expelling it from the 
mould. 

3268. Hypraviic Apparatus ror Oprarnino Rotary Motion, &c., B, 

Walker and J. F. A. Pfhlaum.—Dated 10th August, 1878. 8d, 

The engine consists of a cylinder closed at the ends, and with a fixed 
radial partition, working upon a strong hollow axle or gudgeon, having 
fixed to it a partition similar to that fixed to the cylinder. Water under 
pressure is led through the gudgeon to the interior of the partition fixed 
to the gudgeon, and an exhaust passage is similarly provided. A circular 
or a sliding valve is fitted tothis partition, and is worked by the partition 
of the cylinder. The water under pressure being admitted on one side, 
drives the cylinder round nearly a circle at the end of its motion ; the 
two partitions meet, reversing the valve, and admitting pressure on the 
opposite side, a reciprocating circular motion being the result. 

3271. Srup Fastentna, F. H. F. Bagel.—Dated 19th August, 1878.—(A 
communication.) sd. 

The turnable centre-piece of this stud, instead of having only a turning 
motion on a centre pin between the head and foot plate as formerly, has 
also through the action of a spring or springs placed within or underneath 
the hollew of the centre-piece, an up-and-down motion, 
82°72 Sewixo Macuinery, &e., J. Keats.—Dated 19th August, 1878. €d. 

The rotary shuttle is so constructed as to enable it to carry a coil or cop 
of thread larger than hitherto without necessitating an increase in the 
dimension of the loop through which the shuttle has to pass. The shuttle 
is constructed with a recess for receiving the open loop of the hook or needle 
thread, such recess extending inwards up to and beyond the axis of 
motion of the shuttle. 

3274. Apparatus ror Puriryinc, Burnino, AND GENERATING Gases, 
W. S. Sutherland.—Dated 20th August, 1873, 4d. 

To purify the gases, they are caused to pass through pipes, the walls of 
which are perforated so as to allow the impurities to pass through whilst 
the gases pass onwards to any desired place. Mixed combustible gases 
and air, or air and combustible gases, are caused to enter in thin streams 
side by side, and the products of combustion to leave a furnace in such a 
manner that the heated gases and products of combustion shall pass 
away in contact with the entering mixed combustible gases and air, or 
air and combustible gases, in thin streams side by side, so as to heat such 
gases previous to combustion. 

3275. Movine anp Compressine Gases AND Fiuips, W. S. Sutherland. 
—Dated 20th August, 1878. 6d. 

Steam or elastic fluid is admitted intermittently into a pipe, tube, or 
way through which the gas or fluid is to be moved, so that the steam or 
elastic fluid shall fill the pipe, tube, or way, so as to form discs or pistons 
which shall travel forward in the required direction, and drive the gases 
or fluid before them, 

3276. Buritpines, &c., A. W. Lake. —Dated 20th August, 1878.—(A com- 
munication.) 8d 

Roofs are constructed by means of the holding power of hydraulic 
cement, combined with side adhesion, in vertical or deep seams in con- 
nection with metal blades placed edgewise to produce adhesive surfaces. 
The metal blades are the webs of |, metals laid in the manner of skylight 
bars ; the tiles rest upon the bottom flanges of the bars, but are made 
thick enough at the edges to rise up flush with or above the top of the 
biades, thus forming a deep crevice or seam at the sides of the tiles for 
the hydraulic cement or grouting. 

3277. Picks anv Pickaxes, H. Fisher, T. Twigger, and B. Ross.—Dated 
20th August, 1878. 6d. 

This consists in the combination of a socket secured to the end of the 
handle, and formed with a shoulder for the blade to rest against, and 
with a slotted or divided eye-piece to enter an eye in the blade, together 
with a tapering key or wedge to be driven into the slot or division in the 
eye-piece to fix it in the eye of tho blade. 

3281. Cua anv Sora Commwnation, H. J. Haddan.—Dated 20th August, 
1878.—(A communication.) 4d. 

This consists of link bar attachments combined with pieces formin, 
arms when the combination is used as a chair, the said attachments anc 
pieces becoming depressed and flat when the arms are folded down and 
the combination used as a sofa. 

3284. Buck.es, J. T. Weaver.—Dated 20th August, 1878. 6d. 

A lever hooked at the point is hinged to the under side of one ond of a 
buckle frame ; the normal position of the lever is down, but when the 
toe of the hinge is acted on, the point of the lever is raised. The rise and 
fall of lever is limited by the buckle frame. 

3287. Harrows, W. N. Nicholson and W. Mather.—Dated 20th August, 
1878. dd. 

The ,top of each tooth is bent at right angles with the shank in the 
form of an inverted L. Clips of wrought or malleable iron pass over and 
clasp the beams; these clips have mortices in the lower part, through 
which the buils are threaded. Sufficient space is left in these clips to 
allow the L head of the tooth to pass between the beam and the bull, and 
for wedges to pass between the beam and the upper part of the clip. 
When each tooth is put in its place and the wedges tightened, the tecth 
are firmly fixed. 

83288. Drixxinc Vessets, W. 
August, 1878. 6d. 

This consists, First, in arranging in the interior of drinking vessels a 
receptaclefor containing ice. The Second part relates to self-raising and 
falling of the lid. In the interior of the handle at its base a lever is con- 
structed working upon a joint carried through an aperture or slot at the 
upper portion of said handle, and to this is affixed a chain, which is con- 
nected to the lid. 
3289. Stipe Vay 

2lst August, 1878. 6d. 

This consists in, First, the combination of a circular valve free to rotate 
in its buckle with port faces formed with extended clearance spaces and 
lubricant spaces. Secondly, the combination of an equilibrium valve, 
through the interior of which steam is admitted to the cylinder, with 
improved circular or ordinary slide valves fur compound engines. Thirdly, 
the arrangement of rectangular slide valves so as to be moved laterally, 
when the pressure of the steam comes into and passes from the valve 
chest, or when the pressure of the steam increases or diminishes in the 
valve chest. 

3290. Apparatus ror IxpicaTinc THE Sreep oF Rar_way Trays, &c., 
H. Simon.— Dated 21st Auguét, 1878.—(A communication.) 6d. 

This consists in the use for indicating the speed of railway trains or 
machinery of apparatus wherein a disc suspended on centres in and 
revolving with an axis driven by the engine is conne.ted by a link 
pivotted in a slot in its periphery to a rod actuating an index, and also to 
a spring, in such manner that by the centrifugal action upon the disc and 
its link, the rod is made to actuate the index or recording instrument, 
while the spring by its extension holds the forces acting on the disc and 
its rod in balance. 

3291. Looms, J. Wechselmann.—Dated 2ist August, 1878. 6d. 

This consists in the method of effecting a continuous formation of 
meshes in knitting machines, by causing two cams or templates, having 
a continuous to-and-fro motion imparted to them, to act simnultaneously, 
the one on the needle bars and the other on the sinkers for imparting the 
necessary motion thereto. 

3293. Raisinc Sanp rroM Curna CLay Works, J. F. Pagen.—Dated 21st 
August, 1878. 4d. 

The apparatus consists of a number of cups or buckets attached to end- 
less chains or bands working over two drums, one placed at the bottom 
and the other at the top of the clay pit. The sand is carried under the 
bottom drum by a stream of water (containing the clay in solution), and 
the buckets meeting it, carry it up to the surface and discharge it over 
the top drum into a wagon or other receptacle. 

3294. Cuairs For Cuitpren, IW. Morgan-Brown.—Dated 2st August, 
1878.—(A communication.) 6d. 

This relates to a chair capable of being used as a high chair, a rocking- 
horse, or a carriage and low chair, and consists in the combination with 
the main seat and legs to support it for a high chair, of an auxiliary seat 
located at the rear of the back of the main seat, to serve as a seat, is 
partially inverted to form a carriage or a rocker. Also in a main and 
auxiliary seat combined with fixed and movable legs, curved at their 
inner edges, to serve as legs for the high chair or for rockers. Alsoin the 
combination with the auxiliary seat and fixed Jegs of horse-head like 
pieces pivotted thereto. 

3295. Boots anv Suors, W. Morgan-Brown.—Dated 21st August, 1878.-- 
(A communication.) 6d. 

This consists in the combination in a boot or shoe of a permanent or 
main inner sole, an upper and an outer sole extended beyond the inner 
sole and toe of the upper, the stitches uniting the outer sole and upper 
about the toe of the shoe not extending through the inner sole, 

3299. Motive Power Enoines, J. C. Mewburn.—Dated 21st August, 1878. 
—(A communication.) 6d. 

There are two driving cylinders, a smaller in which the steam acts 
directly and by expansion, and a larger one in which the expansion is 
completed. These two cylinders fitted with their pistons are open at one 
end, and both placed at the same side of the main shaft, which they 
actuate by two connecting rods acting upon two opposite cranks. The 
steam is single acting, not reaching the end of the cylinders; it alter- 
nately drives the pistons forward, and the action of one piston by means 
of the opposite cranks drives the other piston to the end of its cylinder. 
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stributing apparatus placed between the two cylinders is 
pent a adjustabs e without friction, dependent on the pressure of 
the steam, and its piston valve is pushed by the steam continually in the 
sume direction, while the excentric which regulates the distribution 
yetains itand pushes it back. 

3300. Arraratus FoR THE TREATMENT OF CELLULOID AND VULCANITE 
in THE MANUFACTURE OF DentaL Piates, &c., Lt. Brewster.—Dated 
2st August, 1873. bd. 

The apparatus consists of a heating chamber formed of sheet iron, and 
of a slightly conical column or of other convenient form, in the upper 
end of which is set the retort or boiler, and in the lower part of this 
chamber the heating device is arranged. ‘The retort or boiler is fitted 
with a steam safety valve, and has a hinged clamp or spanner pivotted 
thereto and provided with a centre screw, the clamp being sufficiently 
wide to allow of its being adjusted over a steam-tight cover, and to admit 
of the centre screw acting directly upon the steam-tight cover, to hold 
sume tightly and securely upon the boiler. 

3301. Soran Camenas, W. F. Hwmphries.—Dated 21st August, 1878.—(A 
communication.) 6d. 

This consists essentially of a combination of mirrors and side wings. 
3303. Arracument anv Accessories FoR Sewina Macuiyes, &c., W. 

Browa.—Dated 22nd August, 1878. 6d. 

This relates, First, to shuttles, in the construction of which, instead of 
putting in the spring action for carrying the reel from the end or inside 
of the shuttle, a hole is drilled in the flat side of the solid nose of the 
shuttle, and a bush is dropped in, On this bush is placed a coiled spring ; 
a flat-ended screw is then screwed into the hole. Secondly, this relates to 
hemmers, and consists in forming with or securing to the end or ends of 
an open Lar or frame for suitable attachment or adjustment with the 
plate of the sewing machine a suitable sized coiled ring, the internal 
diameter being the width of the hem desired. 

3308. Dry Eartu CLoser Pans, M. Underwood.—Dated 22nd August, 
1878. —( Net proceeded with) 4d. 

This consists of a pan to receive the earth and excreta, an under pan 
which receives the soil and excreta, and which, by levers, discharges the 
earth and excreta backwards and downwards through a pipe or other 
orifice, and closes such orifice, acting as a trap, 

3309. Furnace Bans, D, Davidson.—Dated 22ad August, 1878. 6d. 

The bars are made hullow, and across the front ends there is fixed a 
pipe supplied with st am from the boiler, and from this pipe jets of steam 
are directed through the bars. These jets induce air to pass along with 
them through the bars, and thereby prevent the over heating of the bars. 
The inner ends of the bars communicate with a hollow bridge, and the 
mixed air and steam passes into the bridge, and issues through perfora- 
tions in il, causing the complete combustion of the gases from the fuel. 


83311. Ramway CARRIAGE AND OTHER Lamps, G. Seagrave.—Dated 22nd 
Auguat, 1878. bd. 

This relates to improvements upon pit No. 1642, dated 19th April, 
1876. The tubes which conduct the air to the burner are connected to the 
lody of the lamp by means of screw threads and nuts. The improve- 
ments for regulating the height of the wick consist in fitting on one end 
of the spindle, which carries the elevating wheels, a ratchet wheel, the 
teeth of which engage with a spring, detent, or other suitable device, so 
that by turning the extent of, say, one tooth of the wheel, the wick will 
be raised to the required height, which will be indicated to the operator 
by the spring detent or other suitable device engaging with the teeth of 
the wheel. 

3312. Sroprers anv Borr.es, J. Rivers. —Dated 22nd August, 1878. 6d. 

The stopper is made of glass or other material, and a groove is cut 
vertically into part of the stopper which enters the neck of the bottle 
into which is fixed aspring lever. The whole of that part of the stopper 
which enters the neck of the bottle is covered with cork. An indenta- 
tion is made on one side of the inside of the neck of the bottle below the 
rim in the shape of a semicone, which receives the spring lever attached 
to the stopper. 

3313. Macninery ror OreninG AND CLEANING Cortoy, &c., H. H. Lake. 
—Dated 22nd August, 1878.—(A communication.) 6d. 

The First part consists in making the countershaft which drives the 
machine availab'e for opening the cotton, by placing the shaft adjacent 
to rolls, which take the cotton from the feed apron, and placing on the 
shaft Leater arms and blades adapted to strike the cotton as it is fed 
along, and to knock open the lumps and bunches of cotton. The loose 
pulley of the countershaft is ted upon a sleeve attached to the 
journal box of the shaft, which sleeve has an oil hole through it, so that 
a portion of oil from the shaft bearing will constantly find its way through 
this oil hole and lubricate the bearing surface of this pulley. One side 
of the condenser box is made adjustable, and an endless apron is com- 
bined therewith at the bottom of the box, se that the width of the 
bottom may be increased or diminished according to the density of the 
material and the size of the lap to be formed. The Fourth part of the 
invention consists in the application to the opener of a slowly moving 
endless apron placed under grate bars, over which the opened cotton 
passes from the beater to the screens, and adapted to receive the dirt 
beaten out of the cotton, and which falls through the grate, and to convey 
them at once to the dirt receiver out of the way of the cotton passing 
through the hi A separator or ker is applied to the opener 
adjacent to the grasping ro/ls, and consists of a shaft with rows of fingers, 
which strike the cotton as it is fed along by the grasping rolls, and knock 
open and separate the lumps and bunches of cotton. 
$3315. Arrsratus ror Execrric Licutine, C. W. Siemens.—Dated 22nd 

Auguat, 1878.—(Void.) 2d. 

At the top of two insulated standards metal tubes are fixed, through 
which the carbon reds pass. At the bottom ends of the tubes two or 
inore sets of rollers are placed, the carbon rod passing between them and 
being fed forward by the rollers, which are caused to revolve by a c'ock- 
work movement. The end of each carbon is hollowed out, and the back 
end is conical, so tbat as the rod in use advances a fresh one may be 
supplied by applying a cement to the conical end of another rod and 
pressing it into the hollow of the former rod. 

3319. Macuivery ror Preparinec Firerovs Supstances ror ComBtIna, 
A. M. Clark.—Dated 22nd Auguat, 1878.—(A communication.) - (Not 
woceeded with.) 4d. 

In the Heilmann-Ducommun combing hi the fil ts are 
opened out by the repeated action of a nipper working as close as possible 
to the feed «pparatus ; but this produces a break in the web at every 
stroke of the nipper. To avoid this the nipper is replaced by a pair of 
drawing rollers of small diameter, so that the bite of the rollers is as 
close as possible to the feed cylinder. Two pressing rollers are employed 
so as to overcome the tendency of the small rollers to spring apart, and 
to bend backwards in the direction of the web of filaments in conse- 
quence of the resistance offered by the latter to leaving the feed 
apparatus, 

3323. Stream anp ornerR Borters, S. Thacker.— Dated 23rd August, 1878. 


tid, 











The furnace is placed at the top of the water, and the flame and pro- 
ducts of combustion descend through the grate bottom, and in vertical 
boilers is distributed by a water chamber made the full width of the 
boiler, and dividing the interior of the same, so as to cause the flame and 
products of combustion to — first along the one side, around the end, 
and then along the other side of such water space before passing to the 
flue. The boiler is formed of two shells with a water space between 
them, and the interior space is traversed with tubes connecting the 
water space on the one side with that on the other. The steam dome or 
chamber is placed above the furnace bottom, and communicates there- 
with and with the ng between the shells of the boiler, which latter 
are continued above the furnace bottom to form the sides of the furnace. 
3324. Sream Traps, J. Kidd.—Dated 23rd August, 1878.—(A communica- 

tion.) 6d. 

A flexible diaphragm is placed in a shell which it divides into two 
steam-tight compartments, the top one containing a liquid. which 


rings, into which the object and eye glasses are screwed. When not 

required it cun be doubled up, and the smaller glass holding ring slid into 

the other and placed in the socket, This tube may be used as a cover for 

umbrellas or parasols, 

3336. PostaL Despatcu APPARATUS FOR Carryine Licut Packaces, W. 
P. Thompson.— Dated 24th August, 1878.—(A communication.) 6d. 

Pockets shaped to suit the kin.1 of objects to be carried are attached to 
an endless rope passing over two grooved pulleys of large diameter which 
actuate the rope. When the pulleys revolve the rope is caused to travel 
and carry the pockets from one pulley to the other. Intermediate 
grooved pulleys are employed to support the rope, the grooves in them 
being wide enough to allow the passage of the pockets. 

8337. Tramway Cars, &c., J. Smith.—Dated 24th August, 1878. 6d. 

Each pair of wheels is mounted on a separate frame capab'e of workin 
in circular slots attached to the under side of the carriage, and connecte 
together by rods, teeth, or other mechavical equivalent, so that when one 
frame is caused to rotate by the traction pole, when rounding curves, its 
movement wil be imparted to the other, so as to cause the two axles to 
converge towards the same centre. 

33838. Oprarnine anp AppLyinc Motive Power By Maoners, J. £. F. 
Lideke and A. J Thoiman.—Dated 24th August, 1878. 6d. 

A bar of soft iron is balanced on a centre so as to move with the greatest 
freedom. At two points of the circle this bar would describe are two 
horseshoe magnets, placed opposite to one another, so that the north 

oles of the one are opposite to the south poles of the other. At the 

nner sides of the poles of the magnets are stops of brass for preventing 
the bar, though alternately attracted by the poles, from coming into 
actual contact with them. Over the middle of the bar is placed another 
horseshoe magnet, attached to a pendulum made to osci'late, so that the 
north and south poles are alternately over the middle of the bar. The 
effect of this is, that the ends of the bar are attracted by one pole and 
repulsed by the other, the contact being broken and given at one and 
the same time, the current of the pules being reversed. A crank is 
attached to the bar for transferring power or motion, and is connected to 
the suspended magnet, that the same may oscillate as required. 
3389. Hypravutic Apparatus ror Rivertine, &e., R. Harvey, ser.— 
Dated 24th August, 1878. 6d. 

The water is made to act either in a cylinder having a comparatively 
long stroke, and acting through the intervention of a lever, or in a 
direct-acting cylinder of suitable diameter, the valves in both cases being 
arranged so that the water can get freely and rapidly away after having 
operated. In one arrangement the cylinder is vertical, and oscillates on 
trunnions at its lower end, une containing the inlet and the otber the 
outlet valve. A solid piston works in the cylinder, and is jointed at its 
top toa lever ceutred on the standard, which, at its upper part, carries 
the guides for the horizontally moving rivetting head, and which is 
formed with a backward extension at its lower part to carry the hydraulic 
cylinder. The lever may be in the form of a bell crank having a huri- 
zontal arm connected to the ram, and a shorter vertical arm connected to 
the rivetting head.. The short arm acts directly upon the back of the 
head when rivetting, but short links are jointed to the sides of the head 
and lever to enable the lever to draw the head back. The outlet valve 
is made with two or more ports, so that a small movement of the valve 
gives a comparatively large aggregate discharge area ; the inlet valve may 
»lso be made in the same way. ‘The cylinder may be horizontally placed, 
the lever being modified to suit, and being arranged to act on the rivet- 
ting head on any side of its fulcrum. A direct-acting cylinder may be 
used, being movable, and having the rivetting head formed on its outer 
end, and working through a guide, whilst the cylinder works on a 
stationary piston fixed on the framing. One arr t of valves 
which can be used with a movable or fixed cylinder and moving ram is of 
the rotating class, and is contrived so that a small movement places two 
or more ports in communication, One passage is made diametrically 
across the valve, and when in a certain position puts a port of the inlet 
in communication with a port leading to the cylinder, and at the same 
time a second passage in the valve puts the port of a branch passage from 
the inlet in communication with the port of a branch of the passage to 
the cylinders. When the valve is moved into its position for discharging, 
a similar double connection is formed with the outlet by double ports and 
branch passages. 

3342. Macurnes ror CLeaninc Knives, H.B. Fox.—Dated 2th August, 
1878.-—( Not proceeded with.) 2d. 

The knives are inserted in a row of slots formed in a circular hori- 
zontal frame, w) ich is caused to revolve by a crank handle or pulley, 
carrying the knives between fixed brushes or rubbing surfaces. 

83348. TusuLar Borters, Surrace Conpensers, &c., J. C. Mewburn.— 
Dated 24th August, 1878.—(A communication.) 6d. 

This consists in the use of channelled or corrugated tubes instead of 
ordinary smooth circular tubes for steam boilers, surface condenser, and 
feea-water heaters. 

3345. Wire Sranps, Frames, Racks, &c., A. H. Lake.—Dated 24th 
August, 1878.—(A commumeation.) 1s. 

This relates to the formation of various articles for domestic use 
from metallic wire twisted together so as to produce the desired effect. 
3347. Pexno.pers, L. B. Bertram.—Dated 24th August, 1878.—(Not pro- 

ceeded with.) 2d. 

The holder is made in two parts, and one end is fitted with india-rubber 
or ink-eraser. The two parts screw one into the other, so as to protect 
the rubber when not in use. 

3348. Nosepaas, F. Le Maistre and W. J. Jones —Dated 24th August, 
1878.—( Not proceeded with.) 2d. 

These nosebags are made of a mixture of india-rubber and canvas, india- 
rubber only, oilcloth, canvas, leather, or other suitable material. A 
flange or strip of the same material is applied around the inside or mouth 
of ‘the bags to prevent loss of food when the animals raise their heads 
and throw the bags upwards. 

3349. Wueets, R. Hadjield.—Dated 24th August, 1878. 6d. 

This relates to improvements on patent No. 264, dated 20th January, 
1877, and consists of casting wheels with six or other convenient number 
of straight arms springing from the boss or nave of the whe-l, each one 
diverging or radiating at its outer end into two short curved arms or sup- 
ports, one on either side of the main arms, terminating at the rim or 
tire of the wheel. 

3350 Apparatus TO BE APPLIED To THE Hoors or Horses, &c., W. A. 
South.— Dated 24th August, 1878. 6d. 

During the operation of preparing hoofs for the cure of “sand crack,’ 
two plates are fitted thereon, an upper large plate with three slots, one 
longitudinal (with inwardly bevelled edges) passing up its centre and 
terminating near its upper end, and twoother slots curved and located at the 
lower end of the plate, one on each side of the longitudinal plate. The 
under smal! plate is hinged between two blocks having screw shanks pass- 
ing through the curved slots in the upper plate, and furnished with 
thumb nuts to secure them in position. The longitudinal slot is brought 
over the part of the hoof to cut away, and the whole secured- by 
buckles and straps attached to the plates. The saw is then inserted in 
the slot, and the hoof sawn down on each side so as to make a dovetailed 
cut, the bevelled edges guiding the saw in the desi:ed direction. The 
apparatus is then removed, and the portion of hoof between the in- 
ss removed by a gouge, the hole being filled up by a whalebone or 
wooden plug. 

8351. Apparatus ror Hautine Corves, Tus, &., J. Pease.—Dated 24th 
August, 1878. 6d. 

A coupling is made with a hook at its upper end by which it is attached 
to the corves. The lowerend of the coupling has the form of a pair of 
gripping tongs which are forced down so as to grip a travelling rope, the 
tongs being prevented from separating by a roreag | collar, until sach 
collar is acted on by fixed inclined slides which force it back, thus 
allowing the coupling to open and release the rope. 
$352. Lozences, J. Wilson, jun.—Dated 24th August, 1878.—(Not pro- 

ceeded with.) 2d. 








vaporises of expands below steam heat, whilst the lower one i 

the steam or condensed water, which heats the liquid, thereby causing a 

detlection of the diaphragm, and consequently closing the top of the inlet 

pipe in proportion to the heat applied. 

3325. Snoremakers’ Toois, EF. C. Keay and W. EB. Partridge.—Dated 23rd 
August, 1878. 6d. 

A reversible repairing last is made with one end for small and’the 
other for larger sized boots. The two toe lasts are in one piece, and the 
two heel lasts in one piece, the two being hinged at any part of their 
length, and the distance between heel and toe piece being regulated by a 
screw passing through either side of the joint. The toe piece is made 
loose, so that smaller or larger toe pieces ean be used with the same heel 
piece. Suitable loose waste or instep pieces drop between the back and 
lront pieces of the last so as to fillup the gap. The toe piece may be in 
two longitudinal parts hinged at the top of the instep, so as to open out 
for making broader shoes. In conjunction with the tool for cutting out 
clumps and heels a spiral spring is used, and projects below the cutting 
edge, bearing directly on the piece to be cut, so as to produce the reaction 
for bringing the knife back to position after each cut. 

8327. Manuractore or Pitep Fasrics. S. C. Lister and J. R. Y. @ispert. 
—Dated 23rd August, 1878. 6d. 

A double piled fabric is woven, that is, two distinct cloths connected 
by the pile threads, which are split or severed, so as to produce two piled 
fabrics, such fabric being woven with two shuttles thrown simultane- 
ously, and the pile split while weaving by an endless steel band or a 
cireular revolving knife. 
ass PY ple H. B. Fox.—Dated 24th August, 1878,—(Not proceeded 

with. 5 
A cloth or other flexible tube is employed to unite two metallic or rigid 





The | ges are cut out into different forms which fit into each other, 
and bear a part of a map or picture impressed or painted thereon, so as 
to form a puzzle map. 

3353. Arraratus ror Dressinc Coat Ores, &c., F. Wirth.—Dated 24th 

August, 1878.—(A communication.) 6d. 

A rotating drum sieve sorts the material according to its size, each size 
— into a catcher below, from which it falls into an air current pass- 
ing through a canal, and driven by fans or blowers. The air current 
carries all dust into a chamber, while the larger grains fall on to a floor 
and roll away into a funnel. The heaviest pieces remain on the floor, and 
are carried by it in the opposite direction to the air-current into a hopper. 
The dust-chamber and hoppers are fitted with endless screws to remove 
the substances deposited therein. 


gees, Buttons, F. Wirth.— Dated 24th August, 1878.—(A communication.) 


The head has a central slot passing through it, and a cross slot which 
does not quite pass through the same. The shank consists of a plate 
with an upright stem and across piece. An india-rubber spring surrounds 
the stem. When the button is to be attached the cross piece is passed 
through the slot, which passes through the head until it comes out on the 
other side, and the spring is compressed. It is then given a quarter turn, 
and the cross piece drawn down into the cross slot and secured. 

8355. Heatine Armospueric Arr, &., S. Hallam.—Dated 26th August, 
1878.—(Not proceeded with.) 2d. 

Air forced by a fan is caused to impinge upon and pass over the surface of 
a series of steam heated pipes, t d in a chamber, plates, bafflers, 
or casing jackets being placed therein, so as to absorb the radiant caloric 
evolved from the pipes, and to transmit the heat so absorbed to the air 
traversing the chamber. 








3357. Mecnanicat Leas anp Feet, &c., F. Wirth.—Dated 26th August, 
1878.—(A communication.) 6d. 

This consists in an improved method of combining levers so as to pro- 
duce an imitation of the movements of the legs of men, animals, birds, 
and the like, and which can be adapted to move all kinds of vehicles an 
vessels, and for turning wheels and the like. 

3358. Compinep Matcu anv Asx Box, &c., W. P. Thompson.—Dated 26th 
August, 1878.—(A communication.)—(Not proceeded with.) 2d. 

A rectangular box is divided by a partition, the larger one serving as 
an ash box, and having a lid hinged to the top of the partition, so that it 
can lay back on the other division. An arched plate on the lid serves to 
receive the cigar when not in use. The other division contains matches, 
one of the sides opening for the introduction and withdrawal of the 
same. Another of its sides is roughened in order to ignite the matches 
thereon. 

3360. Leatuer Drivine Banps, J. Holland.—Dated 26th August, 1878.— 
(Not proceeded with.) 2d. 

The strap is formed of two or more layers rivetted or sewn together, 
the las ers beiug of different widths, and their edges being bevelled to fit 
the sides of the groove in which they run. 

3363. Berceaunetres, &c., J. Simpson.—Dated 26th August, 1878. 6d. 

The support of the bed is made of half hoops connected to a surround- 
ing 1ail, from which rise at each end other half hoops connected to the 
rail, so as to be capable of being raised and lowered, and when raised 
connected centrally to form a canopy at eachend. The half hoops all 
fold flat, so as to be capable of being placed in a small case and readily 
moved. 

3364. Sream Encines, H. E. Vosper.—Dated 26th August, 1878. 6d. 

For four-cylirder engines, cach pair of cylinders is placed at right 
angles, and one excentric used for the two sets of slide valves, which are 
of the ordinary description, with the exception that the steam is admitted 
only on the top side of the pistons of one pair of cylinders from the top 
port, and to the top of the other pistons from the bottom port. The 
reversing gear consists of a two-way cock for each pair of cylinders placed 
behind the ports, which by moving a certain distance reverses the steam 
from the top of one pair to the top of the other. The reversing cocks are 
connected together by a lever, and the cranks are placed exactly opposite 
one another, two connecting rods being applied to each crank so as to 
avoid aead centres. 

3365. Fastenine Tires TO RaAtLway AND OTHER WHEELS, A. Longadon. 
—Dated 26th August, 1878.—(A communication.)—(Not proceeded with.) 
2d. 


In order to prevent the tire from becoming loose and slipping off even 
if they break, the flange side of the wheel is formed with a hook-shaped 
ring, which grips the tire, and the opposite side has a projecting rim 
formed on it, and rivetted over on to the tire. Screwed bolts are : 
in a slanting direction through the flange of the wheel and enter the 
tire. 


83366. Moutps or TempLates ror Forminc Cement CoLumns, &c., J. 
Cleghorn.—Dated 25th August, 187t.—{ Not proceeded with.) 2d. 

For forming tapering fluted columns, one end of th: mould is made to 
slide or contract laterally into slots in the back of the mould frame, as it 
ascends along the contracting longitudinal laths. 

3367. Ga.vayic Batreries, J. C. Fuller and F. H. W. Higgins.—Dated 
26th August, 1878.—(Not proceeded with.) 2d. 

Paar amalgamated surface is substituted for the zinc or positive plate of 
a battery. 

3368. AppaRATUs FOR MOISTENING AND COOLING THE AIR IN SPINNING 
MILLs, &c., C. Barlow.—Dated 26th august, 1878.—(A communication.) 
—(Not proceeded with.) 2d. 

A blast current is led in a perpendicular direction against a thin flat 
jet of water, which it disperses in very minute particles, suspended in 
and moistening the air 
3369. Printers’ Furnitorg, J. F. R. Wood.—Dated 26th August, 1878.— 

(Not proceeded with.) 2d. 

This ists in th 


£, 





e ture and use of metal blocks with a flanged 
head or foot, the flange extending out from beyond or over one, two, or 
more sides of the blocks. 

3370. Buinp Roiiers, S. Hands.—Dated 27th August, 1878. 6d. 

The blind roller is hollow and has a longitudinal slot, through which 
the blind 8, its top edge being sewn round a rod. The roller is in 
lengths which slide telescopically one upon the other, so that the width 
of the rollers may be adjusted to the window. 

3372. Nursery Cuarr, &c., F. J. Roth.—Dated 27th August, 1878.—(Not 
proceeded with.)—-(A communication.) 2d. 

This consists in the combination of a high and low nursery or children’s 
chair, 4 chaise, or carriage, and cradle and crib. 

3373. Removinc Moistuxe From THE WixDows orf ConnING TOWERS OR 
OTHER Parts or VesseExs, J. J. Thornycroft.— Dated 27th August, 1878. 


Pads or wipers are used in conjunction with sponge or other absorbent, 
the water on the windows being caused to be absorbed by the sponge by 
moving the pads or wipers over the windows towards the sponge, or 
moving the windows and absorbent towards the pads or wipers. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Art the quarterly meeting in Birmingham the attendance was 
even more than usually numerous, and the proceedings opened 
with the announcement that the prices adopted for the ensuing 
quarter at the meeting on the previous day in Wolverhampton 
were redeclared. 

Thus cold-blast all-mine, Shropshire, and Staffordshire pigs 
became £4 5s. per imperial ton, and all-mine hot-blast £3 5s. per 
imperial ton. As to finished iron, marked bars were declared 
£7 10s.—with 12s. 6d. on for the bars of the Earl of Dudley— 
and hoops, sheets, and plates in the usual proportions, based upon 
the quotation for bars. 

First-class pigs went off steadily as times go, and for use in the 
best sheet and tin-plate mills more freely than at the January 
meeting; yet the scales did not balance the output. Neverthe- 
less, the producers were firm in demanding full prices. Hematite 
pigs were more easy to buy ; £3 would have been accepted for 
some good brands; inferior sorts were offered at £2 18s., and there 
were instances in which they might have been obtained at £2 16s. 
Northampton pigs sold in some few cases, and Middlesbrough 
iron, not wholly neglected as to this district, found occasional 
buyers. TheSouth Walesfirmsboughtfreely. ‘They arefavourably 
situated for buying from the Cleveland district, since the iron can 
be got round by water at sometimes as low as 4s. 6d. per ton. 
Cinder and part cinder pigs smelted in Staffordshire were not in 
active request, and might have been had, the former at less than 
40s., and the latter at 50s. per ton. Yesterday—Wednesday—in 
Wolverhampton such iron was a little stronger, in sympathy with 
the firmer prices for foundry iron on Middlesbrough Exchange 
the day before. 

The transactions in rolled iron, either at the quarterly meeting 
or this week at the works, and upon ‘Change, have been under 
the average. The marked bar houses require full rates, and 
the best plate and sheet firms are no less strong in their terms. 

The tin-plate firms keep well supplied with orders; some at 
= and a 6d. per box for I.C. coke qualities delivered in 

verpool, 

Sheets for galvanising are not in pressing demand this week. 

Hoops are the subject of no less competition, and they have 
sold in the past few days at under £5 15s. per ton. 

Common bars made here are run very hard by those produced 
in the mills of South Wales, which find good customers amongst 
the fencing, and occasionally, also, amongst some of the railway 
nut and bolt firms. One of the largest transactions in finished 
iron which came under my observation in connection with the 
Birmingham quarterly meeting related to the sale of 2000 tons of 
Welsh bars for consumption in this part of the kingdom. £57s. 6d. 
a ton for South Wales bars delivered here is not the lowest rate 
that is being taken. 

The steel question is anxiously discussed this week, consequent 
upon the vista which was opened out by the specimens of steel 
shown at the Birmingham quarterly meeting by representatives 
of Messrs. Bolckow, Vaughan, and Co., produced by them from 
Cleveland iron alone. ‘They were specimens which were exhi- 


bited hot on the previous Tuesday upon ’Change in Middles- 
brough. There could be no doubt about the excellence of the 
quality, but some steel masters were a little doubtful if the same 
results could be obtained in commercial manufacture, the speci- 
mens having been produced from 30 cwt. converter charges, 


2 mew ene 











288 


THE ENGINEER. 





Aprit 18, 1879, 








The Tipton district committee of the Mines Drainage Com- 

issi held a ting on Wednesday afternoon in Wolver- 
hampton upon the bond question. I have authority for stating 
that most of the members who were present ofered to double the 
amount of their a. The earnest hope was reasonably 
expressed that other capitalists interested in the manufactures of 
South Staffordshire would come forward to assist in preventing 
the calamity which is even yet threatened. 

The following award was made on Monday last by Mr. 
Chamberlain, LP. as arbitrator for the Cannock Chase miners’ 
dispute :—That the new scale shall be placed on the average sell- 
ing price of deep and shallow coal at the Cannock Chase, Can- 
nock and Rugeley, Brereton, and Brownhill’s collieries. When 
the average price of deep and shallow coal is 15s. per ton, wages 
shall be 3s. 6d. per holer’s day ; the rate of wages to rise or fall 
in the proportion of 14d. per holer’s day for each 6d. per ton on 
the average price of deep and shallow coal; the wages not to be 
reduced below 2s. 3d. per holer’s day, nor raised above 5s. The 
agreement is to take effect on and after —_ 1st, 1879, and to 
continue subject to six months’ notice on either side. tage 

The foreign news to hand this week has not brought with it 
any improvement in business. The Cape ag geen are declared 
to be unimproved, and the exporters to India are without the 
orders which are usually received at this time of the year. The 
inquiry on account of cultivating tools keeps up, and the Govern- 
ment are buying road-making and pioneer requisites with 
tolerable freedom. That which promises to be a fierce fight 
between Chili, Bolivia, and Peru, and certain other American 
States, is greatly regretted by merchants who are largely con- 
cerned with that part of the world, and who had lately been doing 
a steadily improving business. 

The tube makers are complaining of the keenness of the com- 

tition, especially in respect of steam and gas tubes. In this 
Seatenet the States manufacturers are pressing malleable cast 
fittings, not to the advantage of makers of wrought iron fittings. 
In bedstead tubes there is less room for come, considerable 
shipments going both to Italy and to Holland. 

The engineers are not busy upon valuable work, but the leading 
founders are fairly off for orders. Rolled brass is now being 
offered at the unprecedentedly low figure of 6d. per Ib. The 
cheapness of brass, cast and rolled, is stimulating the demand for 
brass locks and brass fittings, which are being taken in preference 
to iron. Cheap japan mortice locks are being made in large 
numbers at Willenhall, and find a ready market in London. 

The directors of the John Bagnall Iron Company issued their 
report on Thursday. It shows a loss on the year of £12,693. 
The directors state that £16,000 is still due to the company from 
Mr. Albert Grant, who was one of the promoters. A meeting of 
the creditors of Messrs. Edwards Brothers, of the Cape Iron- 
works, was held in Birmingham on Thursday. The liabilities 
amounted to £31,000, and the assets to £10,000. It was determined 
to wind up the estate in liquidation. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE has been extremely little doing in the iron trade of this 
district during the past week, partly, no doubt, owing to many 
of the works beinig still closed for the holidays, and there was a 
very flat market at Manchester, on Tuesday, with little or no 
inquiry for any description of iron. 

Lancashire makers of pig iron seem to have been, if anything, 
in a slightly better position since the commencement of the 
Durham strike. More inquiries are reported to be coming to 
hand, but the quantity of iron being sold is still very small, and 
notwithstanding the present restricted production, stocks con- 
tinue to accumulate. To secure orders very low prices have to be 
taken, and the quoted rates for delivery into Manchester are at 
the reduced figures which I gave last week, being 56s. per ton for 
No. 3 foundry, and 55s. for No. 4 forge, less 25 per cent., which 
is fully 5s. per ton below what they were at this time last year. 
There is still a great deal of competition for orders amongst 
holders of outside brands, and notwithstanding the firmer tone 
reported from Middlesbrough there is no selling here at any 
higher prices; holders of north-country, Lincolnshire, and Derby- 
shire irons having to quote very low figures to secure orders, and 
it is difficult to say what the market prices are except that they 
are quite as low as any that have been ruling of late. 

In the finished iron trade there is no material change to report 
as the result of the quarterly meetings. 

The engineering trade continues in a very depressed condition, 
and many of the large firms have now t difficulty in keeping 
their works going at all. So far as the wages question is con- 
cerned, I understand that although a strike is still going on in 
Liverpool and the neighbourhood, the masters have quite as many 
men applying for work at the reduced rates as they can find 
places for. 

In the coal trade the colder weather, combined with the 
lessened production of coal caused by the stop of the pits 
for several days for the holidays, has saad tegen a 
somewhat extra pressure of orders for house-fire classes of fuel. 
The averages prices at the pit mouth may, however, be given 
about as under :—Best house coal, 9s. to 9s. 6d.; seconds, 7s. to 
7s. 6d.; common, 5s. 6d. to 6s.; steam and forge coal, 4s. 9d. to 
5s. 3d.; good burgy, 4s. to 4s. 3d.; and good slack, 3s. to 3s. 3d. 

ton. 

"= conference of representatives of trades comnee 208 other 
organisations at present existing in various parts of the coun 

was held in Manchester on Good Friday, for the purpose of a4 
sidering ons to form an alliance of the trades councils of 
the Uni ingdom, and after considerable discussion it was 
resolved that it was advisable that an alliance of trade councils be 
formed for the purpose of securing for the trades councils of the 
United Kingdom a permanent centre of communication, with 
ready means of rendering mutual advice and assistance in times of 
difficu'ty and distress, for the protection and furtherance of the 
general interests of trade societies, and for the social elevation of 
the members of trades councils and societies in alliance, and that 
the representatives of the trades council present at the meeting 
re’ nt to their constituents the advisability of such a con- 


federation. 

There is no feature of importance to note in the condition of 
the iron and steel trades of North Lancashire and Cumberland. 
It is obvious that the depression at the present moment is most 
keenly felt, both by manufacturers and workmen, inasmuch as in 
the case of the former there is the test difficulty in making 
ends meet at present prices, while the latter, in many instances, 
are only employed on short time at a reduced rate of wages. 
Very few orders have recently been booked for pig iron and steel, 
but a few foreign contracts have found their way into the market, 
and it is probable that a fair, but not active, foreign trade will 
be done during the year. e output of the furnaces is undis- 
turbed, and the stocks held at the various works in the 
district have not been interfered with, as the house 
demand is very quiet, and sales in this direction are 
limited. Recently quoted values are maintained for both 
iron and steel. During the week several of the works have been 
stopped for the Easter holidays, advantage being taken of this to 
execute certain repairs. The steel trade is quiet, and the mills 
are only employed about four days per week. 

Shipbuilders have not much work on hand, and the p is 
not of a cheerful character. Fewer men are employed in this 
branch of industry than fora long time past, and the engineering 
department is icipating in the same spirit of activity. The 
Barrow Iron Shipbuilding Company has secured from her 
Majesty’s Government the order to build two mooring torpedo 
boats of the same class as No. 6, built in the same yard about two 
years ago. The Whitehaven Shipbuilding Company launched 





from its yard on Tuesday the screw steamer Irene Morris, 
built by it to the order of Mr. John Morris, of Liverpool. 
Her dimensions are—length, 260ft.; breadth, 33ft.; depth of hold, 
22ft.; tonnage, 1450 tons gross ; register about 925. 

The iron ore and coal trades are vey depressed, and orders are 
ie mi to get beyond the mere immediate requirements of manu- 
acturers, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE are signs that the summer will not pass without some 
trouble in the coal trade. The dispute as to the workmen’s wages 
was referred to arbitration ; but the representatives of the men 
anticipated the sitting of the arbitrators by the issue of a circular, 
in which showy statements are made against the owners of 
collieries in the district, and all miners are called upon to rally 
round the old flag. ‘‘ You are being bled to death,” say the 
trade secretaries to their constituents; ‘‘ we wish to avoid war 
between employers and employed, but we cannot consent to 
systematic oppression, disgraceful to your employers and degrading 
and ruinous to you.” ‘Come like true soldiers to the fight—be 
prepared for war that you may secure peace—that you ma: 
enforce justice in peace; or, at any rate, that you may enforce it 
by your strength, if in no other way it can . secured.” This 
circular has been very generally condemned. The employers say 
that the trade officials oor that the award will go against them, 
that the examination of the owners’ has proved conclusive 
of the owners’ arguments, and that the circular is therefore 
intended “to soften the fall” of the miners’ expectations. It 
would be idle to anticipate the arbitrators’ opinions or the 
umpire’s award. Mr. Robert Baxter, of London, and Mr. A. M. 
Chambers, of Thorncliffe Collieries, represent the coalowners ; 
and Mr. Lloyd Jones, of London, and Mr. Samuel Stansfield, 
from Staffordshire, appear for themen. The umpire is Mr. Thos, 
Ellison, the judge of the Sheffield County-court. 

I have had my attention directed to the official returns for the 
quarter ending March 31st. They certainly show a falling-off as 
compared with the corresponding period of last year ; but there 
is one point which local people lose sight ot, and it is certainly 
strange that they should. Prices are still falling, and the values 
consequently continue to show a considerable decline; but the 

uantity of work turned out is much greater, and the demand is 

erefore better. An improvement in prices would at once show 
conclusively that trade had bettered itself during the quarter. It 
is satisfactory to note that the figures relating to hardware and 
other local manufactures are in several respects of a more cheering 
description. 

Slowly but surely the nine hours’ movement is becoming a 
thing of the past. The employers have abandoned the old method 
of simultaneous action. One firm adds half an hour to the day’s 
work, another adds a full hour. Money is too scarce with 
the men to draw them “out,” and the innovation is sullenly, 
but tacitly, accepted. Almost every few days the change is made 
at another establishment, ana at the present rate of progress the 
dawn of 1880 should see ten hours work again the order of the 


ay. 

At Rotherham, six miles from Sheffield, the question of hours 
will probably end in a strike in the stove-grate trade. The 
employers are ewes to extend the working hours from 
54 to 594 and 60 hours per week, and the men oppose the change. 
About are pr—wored 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue strike of the Durham miners has not had any great effect 
as yet upon the Cleveland iron trade, so far as prices are con- 
cerned. There has been an advance of 1s. per ton, however, and 
every day the strike continues will tend to increase prices. Iron- 
masters are now growing short of fuel, and those who are best 
furnished have not more than sufficient for six or eight shifts. 

ere are large stocks in the district, amounting altogether toabout 
400,000 tons; but these are unevenly distributed amongst makers, 
some having an inordinate share and others scarcely any. Those 
makers who have a — quantity of iron on hand are not down- 
cast at the pros of damping down, whereas others are desirous 
of obtaining coke to kee their furnaces in blast, and are going 
to Northumberland and West Yorkshire for it. Any way, the 
effect of a continuance of the strike will be enhanced prices, 
because those who continue making iron will be compelled to take 
advantage of the strike clause in their contracts, and the dimi- 
nished production will of necessity tend to put up prices. On 
Tuesday no makers would sell iron at less than 37s. for No. 3, 
and only for immediate delivery and net cash. Should the strike 
continue the effect will be most disastrous upon the whole trade 
of the district, because the damping down of furnaces will 
involve the closing of ironstone mines, and a vast suspension of 
labour generally. At the time I write there are but small 
— of an amicable settlement of the miners’ dispute. On 

uesday a meeting of the coalowners was held at Newcastle, at 
which it was agreed to give the miners the —— of accepting 
the original proposal of the coalowners made after their first 
demand had been rejected. That proposal was that a reduction 
of 10 per cent. be made in the earnings of hewers, and 74 per cent. 
in the earnings of those engaged in surface labour, on the under- 
standing that the demand of 10 per cent. additional reduction on 
hewing and 5 per cent. on surface labour be referred to arbitration. 
As it is only a very short time since the miners rejected this pro- 
posal by a very large majority, it is very questionable whether, 
when the county vote is taken, this result will be materially 
altered. It is computed that already fully 35,000 men are 
involved in the strike, and unless a settlement is speedily 
upon at least other 30,000 workmen of various classes in the iron- 
ae peg districts will be thrown into enforced idleness, and the 

orth of England will receive a blow from which it will take 
many weeks if not months to recover. Opinions vary consider- 
ably as to the probable duration of the strike. Those who believe 
it will continue until the men are worn out fix from three weeks 
to a month as the limit, while others, who appear, however, to 
be hoping without much foundation, think that a basis of settle- 
ment will be arrived at within a week. 

The question of steel production is, next to the discussion of 
the strike, the patent topic of conversation in Cleveland. 
Great things are hoped from the process of Messrs. Thomas and 
Gilchrist, and the belief is being widely spread that the adoption 
of the process will be of immense advan to the district. 
Messrs. Bolckow, Vaughan, and Co. are intending to apply it on 
a large scale, and will shortly produce rails from Cleveland iron 
at their Eston steel works. e samples which were exhibited 
at the quarterly meeting on Tuesday week were forwarded to the 
Birmingham quarterly, where they were shown on the following 
Thursday, and freely discussed. When exhibited at Middles- 
brough, a prominent steel maker in the North of ag ee having 
placed before him two sections of rails showing fracture, was 
unable to say which was made from hematite and which from 
+ tsa ore, but pronounced in favour of that made from 

eveland, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market was closed from Thursday till Tuesday on 
account of the Easter holidays, so that there is much less business 
to report — this week than usual. While there has been com- 
paratively little s ion in warrants, makers’ iron has been in 





rather better request at slightly improved rates. The foreign 


—_.., 


demand for pigs is good, there having been shipped in the course 
of last week, chiefly to the Continent, 12,913 Eon as compared 
with 9441 in the corresponding week of last year. The imports 
of Cleveland pig iron, on the other hand, are 2362 tons less than 
they were in the preceding week, and 168 below those of the 
same week of 1878. A large quantity of pigs continues to be 
sent into store, last week’s addition to the stock in the hands of 
Messrs. Connal and Co. being 4372 tons, bringing it up to a total 
of 242,248 tons. One furnace has been blown out at Carron Iron. 
ee leaving 88 in blast, a8 compared with 89 at the same date 
ast year. 

Before the warrant market closed for the holidays on Thursday 
afternoon there was a very extensive business at from 42s. 4d. to 
43s. 44d. cash, closing at 43s. 14d. The market re-opened on 
aap | with a quiet feeling, but business was done in the course 
of the day at 43s. to 43s. 34d. cash, and 43s, 24d. to 438. 54d. one 
month fixed. The market was very quiet all day on Wednesday, 
with a limited business at 42s, 104d. , and 42s, one senth 
To-day—Thursday —the market was steadier, with business 
- - 104d. and 43s. 94d. cash, and 43s, 1d. to 43s. one month 

x 





On account of the improved shipping demand, makers’ iron hus 
increased in value to the extent of from 6d. to 1s. per imperial 
ton, the following being now the quotations :—G.m.b. f.o.b., at 
Glasgow, per imperial ton, No. 1, 43s. 6d.; No. 3, 42s.; Gart- 
sherrie, No. a as. 6d.; No. 3, 43s. 6d.; Coltness, No. 1, 52s.; 
No. 3, 45s.; Summerlee, No. 1, 46s.; No. 3, 43s.; Langloan, No. 1, 
50s. 6d.; No. 3, 44s.; Carnbroe, No. 1, 44s.; No. 


42s 6d..; 
Monkland, No. 1, 43s. 6d.; No. 3, 42s.; Clyde, No. 1, 43s. 6d.; 
No. 3, 42s.; Govan, at Broomielaw, No. 1, 43s. 6d.; No. 3, 42s,; 
Calder, at Port Dundas, No. 1, 488.; No. 3, 43s. 6d.; Glen- 
garnock, at Ardrossan, No. 1 ; No. 3, 43s.; EB wry ad 1, 
3; No. 3 


-2 
41s. 6d.; Carron, at Grangemouth, , 608.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. 1, 49s.; No. 3, 

There is a somewhat improved demand for certain classes of 
manufactured iron at the low prices which now prevail. ‘The 
shipments of manufactured articles from the Clyde were heavier 
than in the preceding week. They consisted of £10,450 worth of 
castings, of which 1383 tons, valued at £7039, went to Cimaru 
New Zealand; and 424 tons, valued at £3140, were despatched 
to Sydney, New South Wales; £4946 worth of machinery, of 
which £3988 went to Sydney, and £760 to Calcutta; £1590 tubes, 
£1333 of which were shipped to the Mediteranean ; £5000 mis- 
cellaneous iron manufactures, and £1728 sewing machines. 

The coal trade is quieter than is usual at this season of the 
year. Last week’s foreign shipment from the Clyde aggregated 
only 10,000 tons, which was 5000 less than in the corresponding 
week of April, 1878. The home trade is dull and prices continue 
low and without change. 

Messrs. Merry and Gauteghons have made a fresh reduction in 
the wages of their miners at Kilbirnie and Dalay, Ayrshire. 
The reduction amounts to 2d. per ton or 3d. per day. 


46s. 
42s. 6d.; No. 3, 41s. 6d.; Daimeltington, o. 1, 4 & 
= 1 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great subject of discussion in the iron districts is the 
repo success of the Cleveland experiments. It is admitted 
that, if completely successful, it would run hard with Welsh 
ironmasters; but there is consolatory evidence on record that 
experiments in the laboratory, on small scale, are rarely to be 
taken as proofs that others on a large scale will meet with equal 
success, Such is the view, I glean, that is entertained throughout 
the iron districts of baempe: Er ag as proof that faith is yet retained 
in keeping the ition which South Wales has won, I hear of 
movements on foot implying an increase of make and extensions, 
which do not quite look like abandoning the rivalry. wlais 
for instance, is now on the point of starting another mill, and 
Ebbw Vale and Rhymney are going to make fresh spurts. 
these places can turn out good and cheap steel. 

It has been a point of discussion in the Welsh districts whether, 
if Cleveland iron can be made suitable for steel making, the same 
cannot be done with Welsh ore. To those conversant with the 

uestion the answer is obvious. Cleveland ore can be put at the 
urnace for a few shillings ; Welsh ore would cost 10s. to 12s. per 
ton at least. This, however, may be said, that the ores on the 
bank in Wales can be utilised. 


While the ironmasters are in a 
be taken, our coalowners are equ 
of the men. They have submit 
men—(1) To discontinue the sliding scale after the 30th of 
June. ME That a 10 per cent. uction all round shall be 
accepted. (3) That the sliding seale shall be amended, and 
reductions and advances be governed by an arrangement to be 
made. ese are the questions under discussion by the men, 
but it will be seen that they resolve themselves into one distinct 
proposition, namely, that the men oye a reduction of 10 per 
cent., which acceptance vitiating the sliding scale arrangement 
upsets that, and necessitates a new arrungement which owners 
will willingly concede, and do away with the maximum and the 
minimum. ‘These matters were thoroughly discussed on Monday 
at Merthyr by a meeting representing 18,800 colliers, and the 
result was as follows :—2500 declared themselves neutral, 7300 for 
accepting 10 per cent. reduction, and about 9000 for resisting the 
reduction and allowing the notice regarding the sliding e to 
run out in June. If the views of the cea tg | govern, some trying 
times may be expected, for the masters are determined not to give 
ss In fact, a reduction is imperative. 

t the last stage in connection with the Severn Bridge, namely, 
utting up the final girder, an unfortunate accident has taken place 
the breaking of the stage, involving outlay and postponement 

of completion probably for another month. 


uand as to what steps may 
perplexed with the attitude 
three considerations to the 
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WOOD-WORKING MACHINERY AT THE PARIS 
EXHIBITION. 
No. VII. 


Tue name of M. Gérard is too well known for his 
exhibit to be passed over in silence ; no one seeing it could 
have failed to be impressed with the in nuity <n 
in utilising the space allotted ; but we defy any ordinary 
individual to have distinguished all the several machines, 
owing to the heterogeneous method in which they had been 
pc together, as if rather to show the ability of the 
firm for packing than for manufacture. It is of course 
needless to say that none were in motion, for there was 
not even room for the attendants to take their meals 
without mounting on the tools themselves, and the absence 
of a catalogue did not tend to facilitate one’s researches, 
but as far as we were able to judge, the use of wooden 
benches has given place almost entirely to iron frames. 
The castings looked clean and strong, and, although 
differing in detail of form, we noticed several adoptions 
of modern foreign styles. The real purpose of an exhi- 
bition had evidently been entirely overlooked, and M. 
Gérard seems rather to have aimed at showing not 
what he can construct, but how much and how varied 
an assortment his works were capable of turning out, 
as the best means of furthering public instruction. We 
illustrate in Fig. 8 a planing machine, with con- 
tinuous feed, as a sample of the introduction of a new 
shape in French wood-working machinery. The feed 
roller is fluted, the table rises and falls, and the cutter will 
turn out boards from }in. up to 3in, thickness, 14in. 
wide, and any length. The 
bearings are short, but the 
frame is strong, and would, 
no doubt, be steady under a 
high speed. Of this, how- 
ever, we had no means of 
judging, an omission on the 
part of the exhibitor to be 
more deeply regretted, as, 
owing to the juxtaposition of 
thisand Mons. Arbey’sstand,a 
more favourable my orgs | 
for comparing the past wi 
modern inventions could 
hardly have been offered. 
At 293 will be found 
several examples of French 
cutter blades worth notice. 

ere were some very 
extraordinary-looking saw 
sharpeners and setters exhi- 
bited by M. Martinier on 
the adjoining stand, as re- 
markable for their com- 
lexity and for the state of 
th they were allowed to 

t into, as the English and 
p wae et machines of the 
same kind were for their sim- 
plicity and state of cleanli- 
ness. There was nothing 
special beyond the above 
qualities to call for remark, 
unless it be that a certain 
amount of credit was due to 
the attendant for his perse- 
verance and success in ob- 
taining the semblance of a 
result from such unpromising 
material. 

Of course MM. Perrin, 
Pauchard, et Cie. were ably 
represented, and exhibited 
some wonderful specimens of 
fretwork, and, as might have 








lar saw 5ft. 10in. diameter would require 20-horse 
power to drive it, and would waste rather more than #in. 
per cut, while the band saw exhibited does the same 
amount of work with an expenditure of only 5-horse 
power and a loss of }in.; nor do we think that 2500 to 
3000 square feet per day are less than its actual per- 
formance. 

There are several other band saws exhibited on the 
stand, all more or less t; of the above, with here and 
there modifications for special work, but otherwise devoid 
of any particular feature to necessitate a separate ear a 
tion, if we except one shown in Fig. 9, in which the 
feed motion differs from those y described. The 
saw is said to be able to cut 5000 square feet of planks 
per day, to require only 5-horse power, and the 1 ye of 
cut to be 31ft. 6in. per minute. As the depth of cut is 
calculated for logs 1ft. pe deep, at this rate, supposing 
the saw to be only one-third of the time in the the 
area cut ought to be over 8000 square feet per diem. 
Such discrepancies must not, however, be taken too 
literally when occurring in statements prepared for an 
intelligent jury. Although M. Perrin draws such un- 
favourable comparisons between circular and band saws 
and still more unfavourable ones between frame an 
band saws, he notwithstanding, condescended to ex- 
hibit specimens of both of the despised kinds, and in- 
genuously admitted their usefulness in many cases under 
certain circumstances which, in describing the band saws, 
he had previously specially claimed as most advan- 
a treated by the latter. 

the circular saws exhibited, chiefly for small work, 








been expected, a large asgort- 

















ment of band saws. The - 
same remarks, as to simi- 

larity of form, apply in this 

case as to that of M. Arbey’s saws, and, although 
the frames appear strong and solid, there is too great 
a lack of symmetry to recommend them to the eye. 
In a band saw with pulleys of 2ft. diameter the 
lummer blocks for the spindles are attached to the 
ace of the frame both above and below. The table, 
which can be set at an angle, pivots on a cast arm 
bolted to the frame. The latter is light and well 
proportioned ; the adjustment of the saw is, however, 
rather awkward, as it 1s actuated by a hand-wheel be ond 
the reach of aman. The hard wood guides are placed 
above and below the table, and splasher guards attached 
for protection. The arrangement of the frame is a solitary 
instance of a departure from the recognised axiom that 
the space between the blades shall be adopted as a guide 
for the width of the table, as, in this case, not much more 
than one-half of the space is utilised, the remainder 
being occupied by the frame. The machine is evidently 
only intended for small and light work, and is specially 
recommended for cutting sugar, as it requires less driving 
power and produces less —— than the circular saws 
used for this purpose. e steam power required is 
said not to be more than $-horse power. There were 
two types of band saws for cutting logs—the one 
with countersunk lower — and rope gear; the 
other with rack-feed and the pulley spindle flush 
ig 3 the Pv line. ee og a jy uf shown 
in Fig. 9, the log is gripped, as w seen by reference, 
above and below on one side only, and, once fixed, 
remains in the some position until the log is cut up. The 
8 can be varied at will, while the return is quick. The 
= are 4ft. diameter, and will take logs up to 3ft. 3in. 
n the latter the pulleys are only 3ft. 6in., and 
will saw logs up to 2ft. 9in. diameter. One might 
naturally expect that M. Perrin would not advance 
facts prejudicial to the invention; but we were 
hardly prepared for the assertion that a  circu- 





PINTSCH’S GAS ILLUMINATED BUOYS.—(For description see page 209.) 


there was no particular feature worth noticing, but the 
frame saws have a few peculiarities of construction which 
we shall take occasion to describe. The frame is of cast 
iron, consisting of two vertical standards, braced at the 
top and floor line with cast girders. e blades are 
driven by a connecting-rod from below, and the feed 
motion is worked from an excentric on the main shaft ; 
the pulleys are countersunk, and have double bearings ; 
the os is supported on two free trucks, and fed up to 
the saws by two fluted truncated pulleys through a train 
actuated by the excentric rod. ere is an overhead 
pressure pulley with levers, counterweights and adjust- 
able screws for lifting the latter, and, as far as we could 
see, the manipulation and performance of the machine 
were practical and simple. en fine planks are cut the 
truncated feed pulleys are replaced by cylindrical 
rollers. There were several small planing machines exhi- 
bited, of somewhat similar design to those of M. Gerard 
and others, which may be looked Lage as specialities 
of MM. Perrin, Pauchard, et Cie. We shall, however, 
confine our remarks to two of the latter. The first is a 
so-called “ Parqueteuse ” or floor-board plane for planing, 
tongueing, and grooving at the same time. The plan 
is fed by grooved feed rollers to a horizontal revolvin 
cutter which works the upper face only; it is then meet 
between two vertical cutters, one of which cuts the 
oove, and the other the tongue on opposite sides, while 
it is held down by double pressure rollers on either side 
actuated by levers and uprights. The table, which is of 
great length, can be pe vertically, by means of 
three separate motions, whereby the accuracy must 
depend’on the skill of the attendant, a rather too variable 
an item at the best of times for perfect accuracy. The 
machine itself is compact and steady, and the cutters 
easily got at for sharpening, but the ings are some- 
what light, and, although we hardly see how the number 
could well be less, there are rather more driving belts than 


are compatible with simplicity. Each tool can be em- 
ployed x ramp one advantage claimed is, that, owi 

to the ability to raise the table, without interfering wi 
any other part, if boards of a different thickness are met 
with, the table can be raised to suit them, and the rela- 
tive position of tongue and groove to the face always 
remains the same. The second machine of this descrip- 
tion for planing four sides at once and cutting mouldi 

is a very complicated affair, as compared with similar 
machines of English and American manufacture. The 
frame is, however, very solid, and the number of belts, 
comparatively s' g, few ; there are a great number 
of long levers, and wei, ie and geared motions. The 
machine was not at work, therefore we cannot judge of 
its performance, but we are quite ready to endorse the 
remarks of the manufacturer, that particular accuracy is 
required in its construction, and that the attendants must 
be careful, and men possessing presence of mind. There 
was a goodly array of morticing machines with vertical 
and horizontal action, well and solidly constructed, but 
void of any special constructive peculiarity, with the 
exception of a combined machine for morticing the naves 
and felloes of wheels. It is com of a horizontal 
drill, of a horizontal morticing chisel, and of a travelling 
bed for receiving the nave or felloe. The nave, after it 
has been turned up, is fixed between two headstocks on 
the bed. A dividing plate and stops control the position 
and length of the slots automatically, and the latter are 
made by the drill and finished by the chisel; the dishing 
is produced by a cant ; the travelling bed is in the centre 








of the machine, and the motion is communicated by an 
coereces ey ye The 
illustration, Fig. 11, page 293, 
will show the Jara ar- 
rangement. With regard to 
veneer-cutting machinery we 
had again to regret its 
absence from the Paris Exhi- 
bition. M. Mougenot exhi- 
bited some wonderful speci- 
mens of veneers, one of 
which, in maple, was 295ft. 
3in. long, and 6ft. 6in. wide, 
representing an area of about 
1937ft. square; we believe 
this was bought for the 
national lottery. The system 
adopted in obtaining these 
results is, as is well known, 
cutting instead of sawing, 
and M. Mougenot’s method, 
the invention of M. Florentin 
Garand, supersedes the old 
one of previously steaming 
the log for twelve to twenty 
hours, to which the obvious 
objection was raised that the 
veneer would never take the 
same amount of polish as 
that cut dry by the saw. 
There are not above eight or 
ten houses in France, and 
these are mostly in Paris, 
engaged in this branch of 
manufacture, and M. Mouge- 
not claims to be the only 
one who can supply an article 
equal to sawn veneers at 
one-third of the price of the 
latter. M. Plessis also exhi- 
bited specimens of veneers, 
one of which, in pear wood, 
contained 5000 leaves in a 
thickness of 2lin., or 238 
leaves per inch, and, judging 
from their extreme width, 
the loss of stuff could not 
have been more than one- 
third of the diameter of the 
log. Unfortunately, as we 
| said before, either from fear of expense or an un- 
willingness to submit their machines to public view on 
the part of the manufacturer, visitors were obliged to 
content themselves with a view of the results instead of 
an examination of the process. In closing our remarks 
on this subject, we have no desire to cast invidious 
reflections on individual merits, nor to detract in any 
way from the acknowledgment due to personal ingenuity; 
but we feel that in instituting a fair comparison between 
the rival industries of different countries, some expla- 
nation is due to the astonishing fact that the grand prix 
was < pin to MM. Perrin, Pauchard, et Cie. over the heads 
of all other competitors, and we have, at the same time, 
much pleasure in recording, in this instance, the abilit; 

and impartiality for which the jury were distinguished. 
We have reason to know that, in the = of merit, 
they had classed the above exhibit as fifth on the _ 
but, in submitting their decision to the minister, suggeste 

the addition of an objet dart, as a complimentary recog- 
nition of M. Perrin’s services as inventor of the band saw. 
Actuated by motives whose origin can be more easily 
imagined than expressed, the minister, without further 
consultation with the jury, awarded the grand prix, 
which, to the uninitiated, gave a fictitious value to inferior 
manufacture, worse than injurious to more deserving 
competitors, and unfair to the genera! public. This 
favoured firm may be taken not only as sole manufacturers 
and representatives, but almost as the only — of 
the use of the band saw to replace all others ; if we are to 
believe their statements and assertions, workers in woods 
are far nearer their millennium than any other brauch of 
industry, and happier prospects are opened up to a more 
miscellaneous number of trades than our space allows 
us to enumerate. No establishment—from an arsenal to 
a tinker’s shop—is said to be complete without a band 
saw, and whether the material to cut be timber or 





tin, cloth or copper, the advantages in saving of labour 
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and material, the accuracy and. s of the be hay 
the saving in first cost over all other tools of the kind, 
if only they could be borne out by fact, would excite an 
amount of apprehension in the minds of all manufac- 
turers of other kinds of saws only equal to the self- 


complacency with which the statements are made. We 
do not think that England, in this case, has anything to 
fear from the rival productions of France. ere are 


undoubtedly excellent machines, probably far better 
suited to the capacities and resources of workmen and 
proprietors than superior tools. The want of cleanliness, 
and the excessive precautions against accident, argue 
neglect and carelessness among the attendants, no less 
than a want of confidence in the capacity of the machines. 
The work turned out, however, is undeniably good in 
most instances, and especially so in those branches which 
may be looked on as national productions, but for which 
in England we have neither the demand nor necessity of 
competition. 


MECHANICAL POWER ON TRAMWAYS. 

Tue following Report, by the Select Committee appointed to 
inquire into the regulations which it may be desirable to impose 
in relation to the construction and use of tramways, and to report 
to the House, has just been published :— 

The Committee, in considering the subject referred to them, 
have had the advantage of having before them the reports of two 
committees of the House of Commons, which sat in the years 
1877 and 1878, and the evidence taken before those committees ; 
and they have themselves heard such further evidence as seem 
to them required to supplement that already given, and to bring 
the information in their possession down to the present time. The 
order erence, under which the Committee was appointed, 
directs them to inquire into the tions which it may be 
desirable to impose in relation to the construction and use of 
tramways, whatever may be the motive power employed upon 
them; but the circumstances out of which the appointment of the 
Committee arose, and the intrinsic importance of the subject, 
have naturally led them to turn their chief attention to the ques- 
tions connected with the use of steam or other mechanical power 
on tramways. The evidence given before the Committee shows 
that there is a growing tendency, both in the United Kingdom 
and on the Continent of Europe, to substitute mechanical power 
for horse power, although one witness stated that in the United 
States the use of steam, after having been adopted for some time, 
had — almost entirely discontinued on account of the 
wear and tear of rails and engines. There is, on the whole, 
reason to believe that if legal sanction were given to the employ- 
ment of mechanical power, it would be made use of at once in 
many places, and that its adoption would extend considerably in 
the future both in towns and in rural districts. 

Under these circumstances, the Committee agree with the two 
committees of the House of Commons in the opinion that the use 
of mechanical power on tramways should be permitted on condi- 
tions penser ad to afford due protection to persons using the 
streets or through which the tramways may pass, for the 
purposes of ordinary traffic, as well as to those whose interests 
may be in any other way injuriously affected. The novelty of 
the whole matter, and the fact that the employment of 
mechanical power on tramways can scarcely at present be said to 
have advanced beyond the experimental s make it desirable 
that while the conditions imposed should be of sufficient stringency 
te give reasonable security for the ym safety, and for the 
freedom of ordinary traffic, they should be elastic enough not to 
throw needless impediments in the way of the development of the 
system in the form which experience may show to be practically 
the best. It is upon this principle that the Committee can based 
their recommendations. One of the most important questions 
which has engaged their attention has been the minimum width 
of street or road on which tramways, whether using horse or 
mechanical power, should be permitted to be laid down. Major 
General Hutchinson, one of the inspectors of railways under 
the Board of Trade, gave it as his opinion that, where steam- 
power is used, there should be a minimum width of certainly 
9ft. 6in. between the edge of the tramway and the kerb, and that 
the width of the street should in no case be leas than 24ft. from 
kerbstone to kerbstone, and, as a general rule, that opinion 
appears to the Committee to be correct ; but cases may often 
occur in which it would be unadvisable to prevent the establish- 
ment of a tramway of considerable length, whether for horse or 
mechanical power, because for a short portion of its course it 
might have to pass through a street or road of somewhat less 
width 3 and the Committee, therefore, think that it should be left 
to the Board of Trade to decide, in each case which comes before 
it, whether, looking to the local circumstances, the construction 
of the tramway should be permitted, although for some part of 
its length it may om over a narrow roadway. It appears that 
in many cases the ———_ way of existing tramways upon 
which horse-power alone is used is in a very unsatisfactory con- 
dition, and that much inconvenience to ordinary traffic is the 
result. This evil would be increased if mechanical power were 
to be employed, and the committee think that it is important that 
measures should be adopted to secure that the permanent way 
should, in the first instance, be of a sufficiently solid r, 
and should be afterwards maintained in a satisfactory manner. 
With this view they recommend that the Board of Trade should 
instruct their inspectors to pay particular attention in their 
inspection of tramways, before they are openei for use, to the 
solidity of the permanent way, and that the Board of Trade 
should also, in the case of existing tramways, satisfy themselves, 
before sanctioning the use of mechanical wer, that the 
permanent way is constructed in a sufficiently solid manner 
to bear the increased wear and tear. These measures ovght 
to secure the original construction of a proper tramway ; and 
in order to give greater security than at present exists for its after- 
maintenance in good condition, the Committee think that it would 
be advisable to embody in all Provisional Orders relating to tram- 
ways, Section 8 of the Stoke-upon-Tient Orders, which imposes a 

nalty not exceeding £5 a day upon a tramway company which 
Pails to keep its rails and its own part of the road in good condi- 
tion and repair, in accordance with the requirements of Section 
28 of the Tramways Act, 1870. It may fairly be expected that 
these provisions will be adequate to —— the streets and roads 
used by tramway companies from falling into the bad state of 
repair in which they are at present too often found to be ; but the 
Committee are strongly of opinion that, wherever it is possible, it 
is most desirable that tramways, especially in towns, should be 
constructed and maintained, though not worked, by the local 
authorities. In this way the repair and management of the whole 
of the roadway is kept in the same hands, and the interests of the 
general traffic more certainly sec ‘ 

The Board of Trade have inserted a clause in their recent Pro- 
visional Orders, giving them power to put a stop by order to the 
use of steam or mechanical power on. tramways, in case the - 
lations of the board are not complied with. e Committee feel 
that this is a very large power to entrust to any Government 
Department, under ordi ‘ circumstances they would 
hesitate to recommend that it should be granted; but there is at 
present so little experience of the use, on ordinary streets and 

s, of engines moved by steam or other mechanical power, and 
the possible danger and inconvenience of any neglect of the con- 
ditions imposed for the security of the public are so great that, 
for a time, at all events, at the first introduction of the system, 
they are of opinion that it would be wise to embody a provision 
of this kind in all Provisional Orders. The Board of Trade 











should be required to make annually to Parliament a return of 
the cases in which they have found it necessary to exercise the 
wer thus conferred upon them. The evidence given before the 
Sommittee shows that in many cases it is advisable to establish 
tramways with a narrower gauge than 4ft. 84in., and the 
of Trade have sanctioned such gauges in several of their recent 
Provisional Orders. The Committee are of opinion that in any 
revision of the Tramways Act, 1870, Section 25 should be so 
altered as to give no preference to a 4ft. 8hin. gauge, but to leave 
the width of the gauge to be settled freely, according to the 
circumstances of each case. Ss 

There are at present two modes by which promoters of a tram- 
way can obtain power to carry out their undertaking ; they may 
proceed either private bill or by Provisional Order. The 
Committee feel that there is a danger that under this double 
system, some relaxation of the restrictions required for the safety 
and convenience of the public may creep into practice. The Board 
of Trade may lay down regulations strictly in accordance with 
what seem to the Committee to be the requirements of the case, 
but committees of either House might be more inclined to indul- 

ce, and promoters who disliked the strictness of the Board of 

e might be tempted to see whether they could not obtain 

easier terms by means of a private bill. If this should to any 
degree be found to be the case, the whole system of restrictions 
would soon be broken down, and it is important to prevent this 
from taking place, except after due trial, and as the results of the 
deliberate ju ent of Parliament. ‘There are of course cases, 
such as those in which it is desired to take any land compulsorily, 
in which the powers required by the promoters can only 
obtained through a private bill ; and even in cases in which the 
objects sought could be secured by Provisional Order, the Com- 
mittee are not prepared to go the length of recommending that 
moters should be debarred from applying for a private bill ; but 
they are decidedly of opinion thatit is most desirable that the Stand- 
ing Orders of both Houses should enforce the same restrictions and 
conditions as those which they have recommended for adoption in 
the case of Provisional Orders. The Committee think that notices 
ought to be served on railway companies in all cases in which it 
is proposed to cross their lines upon the level; and that the 
attention of the Board of Trade should also be called to such cases 
in order that they may be specially reported upon by their 
inspectors. Similar notices should also be served on railway and 
canal companies peer in all cases in which it is proposed 
to lay tramways over any of their bridges. The Committee are 
of opinion that the Tramways Act, 1870, should be amended in 
accordance with their suggestions ; but as it would be impossible 
to pass an amending bill in the yom session in time to enable 
the private bills and Provisional Orders now before Parliament 
to be afterwards carried through both Houses, they recommend 
that if those bills and orders are so altered as to bring them into 
harmony with the views expressed in this report, they should be 
allowed to be proceeded with without further delay. 

The Committee agree with the recommendations contained in 
the report of the Committee of the House of Commons of 1878, 
except in so far as they are modified by the suggestions made in 
the preceding paragraphs, and the following summary exhibits in 
one view the regulations which the Committee consider that it 
would be desirable to impose at the present time in relation to 
the construction and use of tramways :— 

(1) It is desirable that, where er it is possible, tramways should 
be constru and maintained, but not worked, by the local 
authority. 

(2) The preliminary consent of the local oieiy to the con- 
struction of tramways by private promoters should be required 
as at present, with the exception that where the proposed tram- 
wa: through the districts of more than one local authority, 
hm | ion authorities differ as to whether it should be sanctioned 
or not, there should be an appeal to the Board of Trade. 

(3) There should be freedom of contract between the local 
authority and the promoters as to contribution to local rates, 
fare, tolls and general charges, subject to an appeal to the Board 
of e. 

(4) The periodical revision of fares and tolls should be provided 
for. 

(5) The use of steam or other mechanical power should only be 
conceded for a limited period, not exceeding seven years. 

(6) Notices should be served upon any railway company across 
whose line it is proposed to carry a tramway on the level, and 
upon any railway or canal omaens whose bridges are intended 
to be for a tramway; and the attention of the Board of 
Trade should be called to all cases of level crossing, and they 
should require a special report from one of their inspectors in 
every instance of the kind. 

(7) No absolute minimum width of street or road should be laid 
down, and the veto conferred, under certain circumstances, 
Section 9 of the Tramways Act, 1870, upon one-third of the 
frontagers, should be done away with ; but asa general rule there 
ought to be as of at least 9ft. Gin. between the edge of the 
tramway and the kerb, and a minimum width of 24ft. from kerb- 
stone to kerbstone; it should, however, be left to the Board of 
Trade to decide, according to the special circumstances of each 
case, what width of aon is required to provide adequately 
for P ng safety of the public and the convenience of ordinary 
traffic. 

(8) No preference should be given to one gauge over another, but 
the width of gauge should be settled freely, according to the 
circumstances of case, Section 25 of the Tramways Act, 
1870, being altered accordingly. 

(9) The Board of Trade should instruct their inspectors to pay 
particular attention, in their inspection of tramways, before they 
are opened for use, to the solidity of the permanent way; and 
should also, in the case of existing tramways, satisfy themselves, 
before sanctioning the use of mechanical power, that the permanent 
way is constru in a sufficiently solid manner to the 
increased wear and tear. 

(10) The Board of Trade should have power to regulate the 
width of groove to be used in the rails, so as to protect the wheels 
of.carriages, or other vehicles, as far as possible, from being caught 
in the grooves. 

(11) A tramway company which fails to keep its rails and its 
own part of the road in good condition and repair, in accordance 
with the requirements of Section 28 of the Tramways Act, 
1870, should be made liable to a penalty not exceeding £5a 


day. 

12) The Board of Trade should have power to make regulations 
which should be of general application on the following points :— 
a, The general speed to be permitted. 6. The — on ing 
through narrow streets or roads, or quassatbing acing ts or 
other places where a low speed is desirable. he pulling up of 
cars at the intersection of cross streets or roads, or at other places 
where such a precaution may be advisable. d. The stoppage of 
cars in case of horses becoming alarmed or of impending danger 
of any kind. e¢. The provision of efficient ae wm brake 
machinery regulated to the satisfaction of the Board of Trade. 
f. The use of bell, whistle, or other warning apparatus. 
g. The provision with every engine of a fender, and 5 
as far as possible, of an indicator. A. The freedom of 
—- from noise, smoke, and the emission of steam. 
i. The concealment of fire in engines. k. The safety of passen- 
gers in their ingress and egress to and from the cars, and their 
postection from machinery. /..The peoting of regulations and 

ye-laws in conspicuous + m. Tne numbering of engines. 
n. The position of the engine-driver, who should + placed in 
front of the engine, so as to command the fullest possible view 
of the road before him. 

(13) The penalties for breach of these regulations should be of 


moderate amount. 
(14) The Board of Trade sogulations should be applied to all 
tramways, whether established by private bill or by Provisional 
er, 








(15) In the event of promoters of any tramway failing to 
comply with the addons having ref to the P ei g 
points, the Board of ‘Trade should be empowered to suspend the 
use of steam or other mechanical power on the tramways belong. 
ing to such promoters, until the board has reason to ex that 
the regulations will be obeyed for the future. e of 
Trade should make annually to Parliament a return of all the 
cases in which they have exercised this power. 

(16) The Board of Trade should be at liberty to inspect engines 
and boilers, whenever necessary, and to prohibit the use of those 
which may be found to be unsafe. 

(17) The Board of ‘Trade should be permitted to grant special 
licences, to be in force for a limited time, for the experimental 
use of steam or other mechanical power on tramways not other- 
wise authorised to use such power. 

And the Committee have directed the minutes of evidence 
taken before them, together with an appendix, to be laid before 
your lordships. 











Socrery or Encrngers.—At a meeting of the Society of Engi- 
neers, held on Monday evening, April 2ist, in the Society's Hall, 
Victoria-street, Westminster, Mr. Joseph ig vice-presi- 
dent in the chair, a paper was read by Mr. J. L. Haddan, on 
“The Essentials which should Govern the Construction and 
Working of Tramways.” The author observed that when tram- 
ways were first introduced they were a great advance upon the 
ordinary roads, but that the modern improvement of roadways 
had in the present day led almost to a reversal of the relative 
positions of road and tramway. In America the tramways were 
superior to the roads, because the latter were sacrificed to the 
former. The tram-rail there, moreover, was available for the 
moderate ordinary traffic, whilst the speed of the tram service 
was about 20 cent. greater than in this country and on the 
Continent. r. Haddan alluded to the general tendency to 
employ wood in roadways, and he described asystem of construc- 
tion by which a road could be made with a perfectly flat surface, 
and yet be well drained, and which should have the tramway in- 
corporated with it. The tram rails, he said, would be of wood, 
and the roadway would be kept surfaced with grit, so that the 
wood would not form the actual wearing surface. This system of 
tram and roadway, the author observed, would be homogeneous, 
and would combine the best possible road for ordinary vehicles 
with a perfect tramway for special carriages at less cost than the 
present method of construction. The author condemned the 
indiscriminate introduction of railway and omnibus principles into 
the construction and working of tramways, and described his pro- 
posed arrangement for meeting the requirements of a tramway 
service. This consists of a locomotive engine to be worked by 
steam and air, the steam being used for compressing, during the 
journey, its own supply of air, as well as that which supplies 
the continuous motive power for propelling the cars. By 
reversing, the same driving mechanism acts as a continuous 
brake, and the same system is so arranged that the driver con- 
stantly feels the pull of the train upon a regulator handle. 
The withdrawal of his hand from this handle is to instantly cause 
the steam power to block the train, Thus the brake mechanism 
would always be in action, instead of lying dormant as in ordi- 
nary continuous brakes. The author, in conclusion, stated, what 
in his opinion, were the technical, physical, and administrative 
requirements of mechanical traction on tramways generally. 


Tue Potytecunic Institution.—Only a few weeks since it 
was announced that the Polytechnic Institution in Regent-street 
had been burned down, yet at this moment it is perhaps better 
worth a visit than at any time during its lifetime. It is true 
that a fire did break out in the building, and destroyed a portion 
of it, but the visitor would have some difficulty in finding this 
out ; and there are two sources of attraction to be seen there 
now which deserve the attention of scientific men, as well 
as of those who only go to be amused. The first is a very 
peculiar lantern effect, illustrating the phenomena known as 
z istent vision.” ‘The most simple example of this is sup- 
plied by the glowing end of a burning stick, which moved 

i gives the effect of a fiery ribbon in the air. Mr. 
has designed exceedingly beautiful mechanism, by the 
aid of which curves of the highest order are produced in profu- 
sion, and the most elaborate geometrical patterns are worked out. 
On a screen are thrown about fifty rectangular spots of 
white light. These are put into = motion in various paths, and 
the screen covered with circles, hyperbolas, eycloi 
&c., in endless variety of arrangement. The secon 
attraction to w we have alluded is an illusion invented by 
Mr. Walker, and luced by Professor Pepper. Many years 
ago the late Mr. Dircks invented a ‘“‘ ghost,” which he sub- 
mitted to the proprietors of the Colosseum, the Polytechnic, and 
other places of entertainment ; but no one would have it because 
it was necessary to construct a special theatre for it, and it could 
only be made to appear in daylight. The scheme was b t 
before Professor Pepper by Messrs. Horne and Thornthwaite, 
mathematical instrument makers, and set an idea afloat in his 
brain, which resulted in the production of the well-known 
“* Pepper’s ghost,” which brought not less than £12,000 into the 
Polytechnic. Mr. Walker’s illusion is really far more marvellous 
than that which preceded it. It would be hardly fair just yet to 
explain how it is done, but a statement of what is done will 
serve to prove our assertion that this is the most astonishing 
scientific illusion yet uced. On the principal stage, in the 
centre, at the back, is fitted up a small secondary stage, reached 
from the first by a broad flight of half a dozen steps. This 
secondary stage is well lighted by concealed lamps. e@ prin- 
ci stage is part of the time lighted, part of the time 
dark. On the secondary or small stage is placed an arm- 
chair. The lecturer reads a + yeree from “Macbeth,” and 
as he does so, the main stage being darkened, and the arm-chair 
in the light, we begin to see a formless something in the chair. 
As we w it, it takes substance, and so out of nothing we 
find that the ghost of Banquo has been formed before our eyes, 
and sits in the chair. The ghost rises, walks forwards, and then 
stops. The footlightsare turned i and itis seen that the apparest 
ghost is solid flesh and blood. e retires, reseats himself in the 
chair, and ually, before our eyes, dissolves into thin air and 
vanish hairr insall the time. Thenan open work basket 
is suspended from the roof by a single wire. Some fifty oranges 
P in this, vanish slowly before our eyes, and are as slowly 
replaced by half a dozen pots of marmalade. A pedestal is put on 
the secondary stage, and on it a bust shapes itself by degrees out 
of nothing, and the said bust is then lifted off it and carried down 
to the peep tain, Many other things are done, but the effect is 
the same in all. If the bust appeared suddenly on the pedestal, 
or if the oranges vanished in a moment, it might be said that it 
was little more than a trick of legerdemain. ‘The peculiarity 
here is that we see the bust in the act of forming itself out of 
nothing, while the oranges vanish slowly before our eyes, becoming 
fainter and fainter till they are gone. It is quite impossible to 
give any adequate idea of the- mental effect produced by this 
illusion. Those who are in want of a new sensation will do well 
to see and form their own ideas concerning it. Nor has the climax 
been reached; the —— involved is capable of further develop- 
ment, and Mr. Walker is now constructing apparatus by which 
the following effect will be produced :—An artist appears sketch- 
ing from a lay figure—that it is a lay figure. geinn sxe Sele fo 
prove to the audience. The artist, fatigued, falls asleep; then 
the lay figure comes to life, and deliberately takes the artist tc 
jieces, ay his head, legs, arms, and body down to the foot- 
ights. This done, the lay figure takes them all back again, puts 
them oi, and the artist wakes up, believing that he has had 
a fearful dream. The lay figure is a lay figure once more. Those 
who are familiar with the laws of optics will find food for thought 
in Mr. Walker’s invention, which is as ingenious as the 


stereoscope, 
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RAILWAY MATTERS, 

ELEVATED railways have been rejected by both Boston and 
Philadelphia. 

Inspector JAMES BgLuAMy, who for nearly thirty years has 
been employed by the London and North-Western way, was 
accidentally killed at New-street Station, Birmingham, on the 15th 
inst. He was in the act of crossing the line between some car- 
riages that were being shunted, when he slipped on the rails and 
was caught between the buffers, 

A peEpuTATION from the Blackheath Committee of Season- 
ticket Holders was received by the railway secretary of the Board 
of Trade on the 18th inst., and sugges certain alterations in 
the law. The secretary thought their ee were worthy of 
careful consideration, and promised to submit their memorial and 
suggestions to the President of the Board of Trade. 

‘Tue works for the erection of the new goods station at Wolver- 
hampton, of the Midland Railway Company, are being — 
proceeded with. The main entrance will be from the Wednes- 
tield-road, which is somewhat over half a mile from the centre of 
the town. For porsnaee traffic it is understood that terms have 
been arranged whereby the Midland Railway will use the station 
of the Great Western Company. 

Tue Wolverhampton Chamber of C ce have instructed 
their secretary to ascertain the average extra cost which will be 
entailed to manufacturers on goods sent to London from this 
district for shipment, in consequence of the recent notice of the 
railway companies; and they have also determined to memorial- 
ise the companies, strongly protesting against the new arrange- 
ment and against the shortness of notice which has been given. 

Ir is stated that the dispute between the St. Gothard Tunnel 
Railway Company and their contractor is likely to be arranged. 
A suggestion has been made, which seems to have met with 
general favour, that the company should pay to M. Favre the 
300,000f, per month which, as he alleges, has been unjustly kept 
back from him, and that the question of the lining of the 
interior of the tunnel, and the extra price to be paid therefor, be 
decided by a commission of experts. 

Tue American Rai’road Gazette says :— ‘The purchase of 
12,000 tons of steel rails in England by Mr. Vanderbilt for the 
New York Central and Hudson River Railroad has naturally 
caused great surprise, as this one order is more than the total 
imports of rails into this country for two or three years past. 
And, though American steel rails are a little higher than they 
were a year ago, still they are lower than the cheapest foreign 
rails plus the duty of 28 dols. a ton, to say nothing of trans- 
portation, which, however, will cost next to nothing, as most 
vessels have to make the voyage to this country in ballast, the 
exports being several times as great as the imports in bulk.” 
Our Sheffield correspondent refers to the increase of trade with 
America in Sheffield manufactures, and states that American 
competition can only be maintained in specialities. 

ConSIDERABLE progress is being made with the construction of the 
new railway between Arbroath and Montrose, the work being now 
proceeded with trom both ends, and near the centre at Inverkeillor. 
At the Kirkton of Inverkeillor between 7000 and 8000 yards of 
earth have been excavated, and at Lunan there are two cuttings 
from which about 2000 yards have been excavated. Messrs. 
Alex. Shanks and Son, Arbroath, are making, under Mr. John 
Waddell, the contractor, the whole of the bridge and iron work 
connected with the construction of the line. The contract com- 
prises in all nineteen bridges, consisting of lattice, box, and plate 
sirders, the largest being a lattice girder bridge over the Lunan 
Water. The total weight of the iron work in this contract, which 
includes erection and completion, will be from 400 to 500 tons. 
It is expected that the line will be completed in about two years. 

Tue Board of Trade report on the accidents of last year shows 
that no less than 1034 tires failed, and of these 83 were engine 
tires, 28 were tender tires, 14 were carriage tires, 45 were van 
tires, and 864 were wagon tires; of the wagons, 551 belonged to 
owners other than the railway companies ; 783 tires were made 
of iron, and 249 of steel, while in two cases the material was not 
stated ; 65 tires were fastened to their wheels by Gibson’s patent 
method, 3 of which left their wheels when they failed ; 32 were 
fastened by Beattie’s ae 2 of which left their wheels when 
they failed; and 6 by sell’s patent, none of which left their 
wheels when they failed ; 913 tires were fastened to their wheels 
by bolts or rivets, 14 of which left their wheels when they failed ; 
and 18 were secured by various other methods, 2 of which left 
their wheels when they failed; 115 tires fractured at rivet-holes, 
while no less than 317 fractured the solid, 56 at the weld, and 544 
split longitudinally or bulged, and of 2 the nature of the failure 
was not stated. 

In his report on the causes of an accident which occurred on 
the 24th of February, on the Highland Railway, when, as 
the 10.18 a.m. up mail train from Inverness, consisting of 
two engines and tenders, nine fish trucks, post-office van, 
front brake van, third-class ——-, composite, first-class 
carriage, composite, and rear brake van, was travelling 
between Newtonmore and Dalwhinnie stations the leading eagine 
left the rails, and was followed by the whole of the vehicles 
composing the train, Major Marindin says it seems clear that the 
pase pe was due to the breaking of the leading axle of the pilot 
engine. A precisely similar axle, in manufacture and age, broke 
under the same engine only eight days before this accident, while 
running between Kincraig and Aviemore, the flaw in this case 
being also a slight one, about fin. in depth at the deepest ~_ 
and extending about 6}in. erentially. On this line 
parts of the rolling have this winter been subjected to a 
very severe strain by the state of the road, which has been frozen 
hard to a depth of 2ft., and unavoidably, in a rougher condition 
than it should be in a good season, and it is easy to imagine that 
a slightly flawed axle, which might run safely on a perfectly 
smooth and elastic road, would fail under these ci ces, 
This accident furnishes another proof of the necessity of devising 
some means of ascertaining the condition of an axle at those 

where it is hidden from observation, either by the removal 
of the wheels at some stated intervals or by some other reliable test. 

Tue Royal assent having been given to a bill by the 
Legislative Council of Western Australia, authorising the ae 
of a loan of £200,000 for the purpose of improving the intern 
communications of the colony, several new railways are to be 
commenced at once. The Geraldton and Northampton Railway, 
of which thirty-one miles are now open, is to be completed at a 
cost of £17,000; a new railway is to be constructed between 
Freemantle and Guildford, a distance of about twenty miles, at 
a cost of £123,000; and a sum of £50,000 is pro to be spent 
in the construction of macadamised Ss. e works thus 
authorised will be of immense service to the colony ; but in the 
colony it is questioned whether a line of tramways, either in 
continuation of the railways, or as branch feeders to them 
would not be of more service than a system of m i 
roads, A good deal of support is given to the proposal to con- 
struct light tramways instead of ordinary rails ; and the adoption 
of a plan by which the tramways would be available for ordin: 
vehicles would meet all objections to such a scheme. A double 
line of grooved plates, placed at the ordinary distance apart of 
the wheels of vehicles, would be laid with comparative ease, 
would cost little more than, if so much as, an ordinary mac- 
adamised road, and would greatly lessen the cost of traction. 
The great mistake, says India and the Colonies, already made by 
West Australia in its first attempt at railway construction, as 
well as by other colonies, has been in the excessive outlay on its 
pioneer railways. The first consideration is not so much the 

anence of its railroads—provided their construction is fairly 

urable—as the rapid opening up of: adequate tracts of paying 

country. For this purpose a light tramway is preferable to a 
heavy railway. 








NOTES AND MEMORANDA. 


M. Jamin aed tp ne en an electric candle, differing essentially 
from those already before the public, but from which very superior 
results have been obtained. 


Berore a meeting of the American Academy of Arts and 
Sciences, on the 12th March, Prof. W. A. Rogers presented a 
aay “On the Coefficient of Expansion of the Brass Bars used 

y the U.S. Coast Survey for Standards of Length.” In order 
to compare different standards it was found necessary to deter- 
mine the coefficients of expansion of the particuiar bars on 
which the graduations were made. In the present case the co- 
oe was found by a process extremely simple and effective 
to be 


Some interesting experiments have been made and a paper 
read at a recent meeting of the Academie des Sciences, ‘‘ On the 
Determination of the Presence of Fire-damp in the Atmosphere 
of Mines,” by MM. Mallard and Le Chatelier. in their experi- 
ments they have used a jet of hydrogen, which gives a larger and 
more distinct blue aureola than the flame of a common safety 
lamp in presence of fire- p, and reveals the presence of even 
0°25 per cent. of the latter gas. ‘The flame, within a cylinder of 
copper, is viewed through a lens closing a lateral orifice. 

THE account of a remarkable peat flood in the Falkland 
Islands was recently read before the Linnaen Society by Mr. 
Arthur Bailey. About midnight, November 29th, 1878, it was 
discovered that a black moving mass of peat, several feet high, 
was making its way towards the settlement at the rate of between 
four and five miles an hour, The next morning (30th) it was 
found that the town of Stanley was cut in two, intercourse 
between its east and west ends alone being possible by boats. 
Fortunately no lives were lost, and by the energy and activity of 
the inhabitants in the formation of a trench, much injury and 
destruction were considerably arrested. 


Mr. J. T. Borromury recently read a paper before the Royal 
Society, ‘‘ On the ‘Thermal Conductivity of Water.” The result 
arrived at by the experiments described, is that the thermal con- 
ductivity of watermay be taken at from ‘0022 to ‘00245 in square 
centimetres per second. Some experiments have been made on 
the thermal conductivity of solution of sulphate of zinc, a solu- 
tion which happened to be convenient for paca | trials. 
The specific heat of solution of sulphate of zinc at different 
densities, which it is necessary to know for comparison as to 
thermal conductivity of that liquid with water, has been deter- 
mined. Experiments are now being carried on on this subject 
with the assistance of a grant from the Government Fund of 


Herr Ammon has recently been engaged in experimentally 
determining the gas-absorbing power of different earths and soils, 
and a full account of his researches has been given in Der 
Naturforscher for March 15th. He finds that the absorptivity 
varies with the state of mechanical division, and chemical nature 
of the constituents of the ground, and the temperature and nature 
of the gas. Quartz, clay, lime, hydrated iron oxide, gypsum, and 
humus were examined as to their behaviour with various gases of 
the atmosphere and the ground under different conditions. 
Physical forces have an undoubted réle in the condensation, i.e., 
the gases are held and condensed by surface attraction of the 
particles of the soil; and as this attraction is a function of the 
surface, the effect is ter the smaller the particles. But 
chemical forces seem to have often a larger share in the effects ; 
this appeared most distinctly in the remarkable absorbing power 
of hydrated iron oxide, and soils containing most of it, which can 
only be attributed to chemical changes undergone on access of 
gases, in consequence of the easy decomposition of the con- 
stituents. The same holds good for humus materials; whereas 
with the other constituents the physical ‘‘ moment” comes out 
more prominently. Those | which are easily brought into the 
liquid state (H20, H2S, CH,, NH:, and CO2), and which undergo 
changes easily (NH,, SH,), are absorbed in guar measure by 
the constituents of soils than gases which are not readily 
liquefied (OU). Temperature has great influence ; with increase of 
it the power of condensing gases diminishes. It is notable that 
at temperatures between @ deg. and 10 deg. the gas absorption 
again diminishes. 

Amongst the ‘‘ Other Selected Papers” just published by the 
Institute of Civil Engineers is one descriptive of the ‘‘ Method 
of Blasting Rock for the Lyttleton Harbour Works, Canterbury, 
New d,” by Mr. George Thornton. The works consist 
mainly of two rubble breakwaters, enclosing 115 acres; one 2010ft. 
in length and 40ft. wide at the top, the other a length of 1434ft., 
with a top width of 25ft. The whole of the excavation was done 
by means of mines. An electric battery was at first used to dis- 
charge the mine. This resulted in failure. A second attempt 
resulted in ga failure, although skilled electricians were 
employed in both cases. The contractors then decided to resort 
to the ordinary powder train, which was subsequently adopted 
with singular success, train consisted of a piece of pine 
timber, 4in. wide by 3in. deep, with a V-groove cut out of it, in 
which the powder was placed 3 over it a cover-board, 4in. wide 
by lin. deep, was screwed down. ‘To insure instantaneous com- 
bustion in all the chambers, which were at various distances from 
the mouth of the mine where the train was lighted, the fire was 
made to travel the same distance to the nearest chamber as it had 
to the farthest, by returning the train until it was exactly of the 
same length. A fuse of about 12ft. in length was used, which 
burnt about five minutes. The largest mine exploded containing 
15,900 lb. of pebble powder in eight chambers, and dislodged 
upwards of 40,000 cubic yards of rock. ‘The smallest mine 
fired contained a ch of 3340 Ib. of powder. The total quan- 
tity of powder used for both breakwaters was 1044 tons, giving 
an average expenditure of 4°74 oz. of powder to each cubic yard 
of rock dislodged. 


At arecent meeting of the Royal Society of Edinburgh, Sir 
William Thomson communicated a paper on vortex 1aotion and 
gravitational oscillations in rotating water. His paper contained 
an investigation of oscillations under the influence of gravity, of 
a mass of rotating liquid; former communications having been 
chiefly di to the discovery of the vortex theory of atoms. 
In Laplace’s great work on the theory of the gravitational oscil- 
lations of a mass of water spread over an approximately spherical 
war: he takes account of the fact that the earth is rotating and 
of the effects produced thereby on the motions of the ocean, and 
how these motions are affected by the great continents. Sir 
William Thomson finds that vortex motion due to the rotation 
of the earth affects the tides very considerably, even in such com- 

tively small areas as those of the English Channel and the 
North Sea. He shows that in a limited basin without an aperture 
covering from, say, one to ten degrees of latitude, any tidal 
phenomenon which there may be, due to the gravitation attrac- 
tion of the moon, is tly affected by the rotation of the earth, 
if the greatest period of free oscillation of liquid in the basin is 
comparable with the period of rotation of the earth. The 
peculiarities of the tides of the English Channel he explains by 
showing that in a canal of uniform breadth and depth, along 
which a wave is travelling, the effect of the rotation of the earth 
is to make the wave cling to the — side in whichever 
direction the wave is travelling. This manifests itself by the 
crest of the wave not being of — amplitude all across the canal, 
but falling of from the vig! t side down to nothing on the other 
side if the breadth of the canal is great enough. Where y is 
the distance of a point from the right bank and z the dis- 
tance along the bank, the expression for the height of the crest 
is e—™¥sin. (pa—gqt). In a canal which has non-parallel sides, 
i.¢., in which the itea converge, the effect is more marked. This 


is true of the English Channel or of any other where the time of 
across from one side to the other and back, 
e period of rotation of the earth, 


an oscillation 
is comparable with 





MISCELLANEA. 


Ir is stated that very large quantities of tin plates made from 
steel are branded charcoal and best charcoal, and so exported, and 
these plates, it is affirmed, are exce ptionally well received, especially 
for stamping purposes in the United States. 

Tue Council of the Society of Arts has offeced one gold and 
three silver medals for the best suggestions founded upon evidence 
already published, for dividing England and Wales into districts 
for the supply of pure water to the towns and villages of each 
district. 

THE Pont des Invalides, of which the repairs are hardly com- 
pleted, has suffered from another subsidence, this time on the 
left bank pier. Two arches have sunk visibly, and the Adminis- 
tration has resolved upon the construction of an entirely new 
bridge. 

Two of the four 100-ton guns purchased of Sir William Arm- 
strong some time ago will shortly arrive at the Royal Arsenal, 
Woolwich, from Elswick. Rope slings about 20in. in girth have 
been specially made for lifting them out of the vessel by the 
100-ton crane on the iron’ pier, which has been strengthened for 
the purpose. Surely more satisfactory lifting gear could be made 
- iron, consisting of links to take over the trunnions and a guide 

ar. 

A War Orrice ComMMITrEE, composed of naval and military 
officers, under the presidency of Captain Colomb, R.N., has been 
formed to investigate the subject of machine guns or mitrailleuses. 
The Gatling, though a powerful weapon, is not found to meet 
satisfactorily all the requirements of the service, and it is hoped 
that some other description of arm may be found which will 
become the machine gun of the future. ‘he Nordenfelt, the 
Lowell, and other kinds are under consideration, and will be sub- 
jected to experiments. 

ScIENTIFIC institutions and those interested in their welfare 
and reputation should notice and not forget the ignominy that 
has befallen the Astronomical Society, which has had the mis- 
fortune to include in those elected as members a clique of fortune- 
hunters and advertising popularity-seekers. The result is, a man 
of scientific repute risks it by being amongst the council, a fact 
which has caused the resignation of the Astronomer-Royal, and 
the probable resignation of others. ‘The clique will thus have 
the empty house to itself. 


AntoroGasta, the focus of the dispute between Chili ard 
Bolivia, contains vast deposits of nitrates which are yearly 
increasing in importance. ‘lhe total shipments from Peru during 
1878 are stated by the South Pacific Times to have been nearly 
6,000,000 quintals (quintal = 100 lb.). During the same period 
not less than 12,000 tons have been shipped every month from 
Antofogasta, or 3,500,000 quintals in the year. Should this island 
fall into the possession of Chili, its nitre production will be 
pushed into active competition with that of Peru. 

MAKERS are now despatching goods to Sydney for the coming 
Exhibition. Our Sheffield correspondent mentions the articles 
of several well-known manufacturers which are to be sent to one 
or both the Australian Exhibitions, and last week Messrs. A. 
Shanks and Son, of Arbroath, sent off nine steam engines of 
various kinds, consisting of vertical steam engines and boilers 
combined, several sizes of an improved horizontal steam engine, 
which we have illustrated in our columns, and also hoisting 
engines, such as are considered to be specially suitable for the 
wants of the colony. 

Ir has been announced in the Temps that the boring of the 
shaft for the purpose of investigating the nature of the chalk 
strata through which the submarine tunnel between England and 
France is to pass, was resumed on the French coast at Sangatte 
on the Ist of March last. The depth of the shaft, which at the 
end of last year was at 34°35 metres, was extended to 38°50 metres 
—that is, to a depth corresponding to 8°67 metres below the low- 
water level. At this depth the flow of water into the shaft 
amounted to 1300 litres per minute, and the pumps became 
—— They are to be replaced by others of a more powerful 
character. 


Tue French Ministry of War have been making experiments 
at Mont Valérien with a number of portable Gramme electro- 
magnetic machines and portable lenses for directing the rays to 
a great distance and exploring the horizon during night with the 
same accuracy as during open daylight. ‘The optical apparatus 
is mounted on a special wagon, and weighs no more than two or 
three tons. It is stated that the machines can be moved with 
with the same velocity as mounted artillery. The electric light 
and directing-lines can also be used for signalling in a known 
direction at an immense distance, as from Paris to Orleans, if 
placed at a sufficient altitude. 


THE stagnant water which has been suffered for years to accu- 
mulate and breed fevers and frogs in the Colosseum at Rome has 
been drained off at last. An ancient sewer, extending from the 
meta sudans to the Tiber, was discovered, and was connected with 
a drain from the Colosseum. ‘The water was, says the Scientific 
American, admitted into this ancient sewer on the 3rd of March, 
and the flood which filled the basement story of the famous 
amphitheatre of Flavius was gradually drawn off. In cleansing 
the sewer there were found a quantity of ancient lamps with 

ladiatorial ornamentation, human skulls, and bones of animals. 

uch of the old Roman road in the Foro Romano is now exposed 

to view, and the ruins of the shops of the golismiths and silver- 
smiths are visible. 

THE entries of implements, machinery, &c., for the Interna- 
tional Agricultural Exhibition in London have now closed. They 
are on a very extensive scale, and far larger than those of any 
agricultural exhibition yet held. At the Royal Agricultural 
Society’s great Liverpool Show in 1877, 395 exhibitors displayed 
their productions in 15,796ft. run—20ft. wide—in the implement 

ard ; last year, at Bristol, 15,546ft. were occupied by 405 exhi- 
Seams while at the forthcoming exhibition 24,002ft. have been 
applied for by 651 exhibitors. The entries for British and foreign 
horses, asses, mules, cattle, sheep, pigs, goats, butter, cheese, 
hams, bacon, fresh and preserved meats, ey cider, and perry 
do not close until the 1st of next month; but up to the present 
time the applications from intending exhibitors in these depart- 
ments are understood to be very numerous, so that there is-every 
probability that the hundred acres which comprise the site of the 
exhibition will not be in excess of the actual requirements. £13,000 
are offered in prizes. 

THE Melbourne International Exhibition building is to be 
capable of holding 30,000 people comfortably. The main entrance 

ill be at the end of Spring-street, from which a broad avenue, 
400 yards long, will lead right up to the centre of the building ; 
two other wide avenues are to start from the corners of the 
grounds in Victoria-street. The main facade fronting the 
thoroughfare will be about 600ft. long, the dome springing from 
the centre to a height of 215ft. ‘The grand entrance vestibule 
will be most elaborate, there being a clear space of 65ft. between 
the side columns ; the upper portion will be arched and fitted in 
with stained glass. Lofty porticoes flank the vestibule, and at 
the main angles pavilions will be erected, the same design being 
followed in the our elevations. Extending o—— the entire 
length of the building—which will be cruciform in shape—will be 
a nave 60ft. wide, c by a transept of similar width; and 
running round the entire circumference are to be aisles and 
galleries 20ft. wide, the latter at an elevation of 17ft. Gin. from 
the ground. Attached to these will be four courts below and 
four picture galleries above, each 30ft. The glass roofs, which have 
been found unsuitable in the hot weather, will be superseded by 
boarded ceilings, richly decorated. A space of over 148,000ft, has 
been set apart under the western portion of the building for 
cellarage. The style of architecture adopted is that of the 
Italian Renaissance. 








292 


THE ENGINEER. 


Aprit 25, 1879. 








PUMPING ENGINE, LEVEN COLLIERY—DETAILS OF VALVE GEAR. 


MESSRS. DOUGLAS AND GRANT, ENGINEERS, KIRKCALDY. 
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WE illustrate at 
erected by Messrs. oo and Grant, Dunnikier Foundry, 
Kirkcaldy, at a new pit belonging to the Fife Coal Company, 
Limited, near Le 
type, the cylinder being placed directly over the pit, and the 
piston rod connected to the pump rods by a crosshead and 
spear plates. All the parts of the engine are very substantial, 
and — for a working steam pressure of 50 Ib. per square 
inch. he cylinder is 100in. diameter, with a maximum 
stroke of 12ft. The steam and exhaust valves are of the 
double-beat kind, 16in. and 18in. diameter respectively. The 
valves are worked by tappet gear, and cut-off 1 motion is pro- 
vided for working expansively if desired. Steam is only 
admitted to the bottom side of the piston, but an equilibrium 
a dire, acne by a flap valve—places the upper end of 
cylinder in communication with the condenser. A self-acting 
arrangement is provided for stopping the engine if the cross- 
head rises too near the buffer beams. The air pump and con- 
denser are placed in a water cistern, the injection is inter- 
mittent, and the water can be admitted either on the up or 
down stroke of the engine. The air pump is 50in. diameter 
by 6ft. stroke. The piston rod is carried through the top 
cylinder cover, and connected to a wrought iron beam workin 
on a massive rocking tree ; the beam carries at its outer po 
a cast iron balance box with side rods. The box is capable 
of containing 30 tons of pig iron, to balance the surplus weight 


| 





| 
| 


ge 296 a pumping engine, recently | The pit is at present in process of sinking. The seam of coal 


intended to worked is expected to be reached at about 
150 fathoms, and three forcing sets of pumps, which have 


ven. The engine is of the single direct-acting | also been supplied by Messrs. Douglas and Grant, besides a 


lifting set, are ultimately to be used. The force pump 
plungers are each 24in. diameter and 12ft. stroke, each forcing 
about 50 fathoms in height. The engine has now been work- 
ing for six months, on one set of pumps, at the rate of about 
three strokes per minute, and has given complete satisfaction. 
It was constructed to the specification of Mr. David Landale, 
M.E., and superintended by Mr. Chas. Carlow, manager to 
the Fife Coal Company, Limited. 

The engraving above is an end view of valve gear and section 
through steam valve. A A is the air pump rod jointed at the 
cross-head B. To each side of this crosshead a flat bar C is 
attached working vertically in guides in the bracket D, and 
bridled together at their upper ends. They carry the tappet 
rollers shown in the end view of general arrangement. These 
tappets—one of which actuates the steam and the other the 
exhaust valve gear—are adjustable on the bars, their relative 
position regulating the length of stroke of the engine. The 
steam tappet lever E is keyed on the rocking shaft, on 
which also is fixed the wyper G. The cut-off arrangement 
for working expansively—which is a modification of Corliss 

ear—connects this wyper to the double-ended lever H. The 
= H works loosely on a cross-bar I, to the outer end of 


of pit work beyond what is required for raising the water. | which lever the steam valve spindle is coupled. A dash- 


pot and its piston are shown for cushioning the drop of the 
valve when released by the clip gear. 

An arrangement is Bante 4 on the lever H, whereby the 
effective length of the lever can be adjusted by means of the 
hand wheel and an internal screw and nut. The expansion 
gear is worked by the tappet roller M, which en, the 
trigger lever N at a point in the up stroke of the engine ; M is 
mounted on a round bar O and fixed with a set screw, so that 
the point of cut-off can be varied, or if the expansion gear is 
not in use it can be turned round clear of the trigger. O is 
carried by arms P and Q fixed in one of the flat ide bars. 
The exhaust valve gear, which is worked through the rockin, 
shaft R, is very similar to the steam valve gear, only that of 
course it has no cut-off gear nor dash pot. The double-ended 
lever S is for working the injection at a the connecting rod 
of which T can be attached to either end of the lever, so as 
to open the valve at either end of the engine’s stroke. The 
duration of the stroke is regulated by cataracts U and V con- 
aa to levers on the outer ends of the rocking shafts F 
an 

The rod W has a bored eye, on which it is free to move on 
the cross bar I. The rod is held in position by a notch in 
the suspended lever X which ges a projectionat Y. The 
lower end of this lever is bent forward, so that if the piston, 
and consequently the steam tappet roller, rises too far, the 
notch and 4 are disengaged and the counter-balance weight 
Z throws the hooked end of W into gear with the handle of 
the tappet lever E, holding it up, and thus preventing the 
steam valve from being again opened. 











APPARATUS FOR LUBRICATING LOCOMOTIVE 
WHEEL FLANGES. 

THE accompanying —— almost explains itself. 

shows an apparatus used o i 

lubricating the flanges of 


It 
n some continental railways for 
leading wheels when going round 
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curves. We have already referred to this system at some 
to deserve a far more extended 


length, and it ap 
application than it a yet received. 








Tue InstrruTIon oF MEcHANICAL Encingeers,—The mee’ 
of this Institution began yesterday—Thursday—night at 25, 
Great George-street, and papers ‘‘On the Action of Railway 
Brakes” were read by Captain Galton and M. Marié. The 
proceedings terminated at so late an hour that we are obliged to 
hold over our report until next week. 


TRIAL TRIP OF THE STEAMSHIP AMAZONENSE.—On Tuesday 
this steamer, built and engined by Messrs. Oswald, Mordaunt, 
and Co., of Southampton, for Messrs. R. Singlehurst and Co., of 
Liverpool, made her trial trip in the Polen, which proved most 
satisfactory. The dimensions of the v are as follows :— 
Length, 297ft.; breadth, 34ft. 6in.; depth, 23ft.; and she is fitted 
with a pair of Oswald’s improved compound engines of the follow- 
ing dimensions :—Cylinders, 60in. and 30in. soperiedy in dia- 
meter, with a 3)ft. stroke, working at a ure of 75 Ib. per 
square inch. ‘These engines are fitted with the most modern 
improvement, and have been made under the inspection of Mr. 
George Hepburn, of Liverpool. The saloon, which is upon the 
upper deck, is fitted up with accommodation for fifty first-class 
passengers, and is otesirally <eareiye for Messrs. Singlehurst’s 
trade, viz., the North Brazilian, and is of course made luxurious, 
commodious, and airy. The fitting out of the vessel has been 
looked after by Mr. , superintendent of the company, and 
we think the work has been done in a manner that will do credit 
to that gentleman. On the trial a speed of 11 kncts was attained. 
This vessel is fitted with one of Oswald’s improved Griffiths’ pro- 
peller, the improvements claimed for this propeller being an equal 
efficiency to any other in point of speed, and an extraordinary 
improvement in point of vibration, which is almost nil, & grest 





consideration in F arrsc ng steamers. The Amazonense is to 
commanded by Captain Holgate, late of the Lisbonense steamer. 
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THE PARIS EXHIBITION—WOOD-WORKING MACHINERY. ; 
MM. PERRIN, PAUCHARD, ET CIE., PARIS, ENGINEERS, 
(For description see page 289.) 
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FOUR-CUTTER BLOCK FOR WAGON WORK. ENONING MACHINE. 
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ON TWIN SHIP PROPULSION» 
By Mr.:G. C. Mackrow, Member. 


In the year 1873,-when the Channel Steamship Company 
applied to the Thames Ironworks and Shipbuilding ompany to 
construct a steamer on Captain Dicey’s twin-ship principle, we 
endeavoured to obtain some particulars of previous vessels built 
upon this os but nothing could be obtained but a most meagre 
account of the Gemini, a wooden vessel which had been built 
some thirty years ago, and had plied for a short time upon the 
Thames; others had been built in Scotland, but no reliable data 
could be obtained as to power, speed, &c.; consequently the 
results to be realised in the new ship were always felt by most 
concerned in her construction to be of a doubtful nature. The 
vessel, as you are no doubt aware, has been built, and I have 
thougit the eons of so novel a vessel, with a few remarks 
upon some phenomena connected with the movements of the 
particles of water about her hull, should have a place in the 
records of this Institution; and the more so when I bear in mind 
the fact, no system of construction has perhaps been the subject 
of so much criticism, both in the daily papers and scientific 
journals. It is needless to dwell upon the object Captain Dicey 

ad in view in preposing this type of vessel, viz., for the purpose 
of reducing the horrors of the middle toa minimum, but let 
it suffice to say that, having been a captain in the Indian Navy, 
he had constant opportunities of witnessing the behaviour of the fly- 
ing proas or sailing craft of the Indian Seas, as well as the double 
canoes of the South Pacific, which craft, in order to their carrying 
a large amount of sail, have, in the first case, a pointed baulk of 
timber held at some distance from the vessel by means of two 
spars, to act as a counterpoise when the wind tends to heel the 
vessel, as seen in the model on the table. In the second case, the 
natives build two complete canoes and connect them together, 
and these craft skim along the water at a great speed, and heel 
but little from the influence of the wind. 

From this Captain Dicey conceived the idea of two vessels 
secured side by side, the one acting as a counterpoise to the other, 
each in its turn preventing its fellow from rolling. The question 
then arose as to the desirability or not of constructing two com- 

ete hulls, or two halves of one hull, and it was eventually 

ecided to build two halves, as in the model on the table, these 


half hulls to be connected by a system of cross girders, the four 
engine and boiler-room bulkheads forming the main transverse 
girders which span the between the two hulls, and enter 


into the construction of the hulls from the keels to the ae 
decks, and the collision bulkheads at each end, forming simi 

connections, the spaces between the bi or transverse 
girders affordi passenger cabin accommodation. The 
Castalia, named after Lady Granville, was eventually thus 
built, and the plans and model I have the pleasure to submit to 


ou. 

The Calais-Douvres, a second vessel, has since been constructed 
with two complete hulls, without any advantage, it would 
appear, being derived from this system as regards s , her 
co-efficient of performance being much lower than that of the 
Castalia, but having the disadvantage of throwing the extre- 
mities of the hulls some 18ft. further apart, thereby asking for 
additional material to make the end girders of equal stre: or 
with the same material to have less strength. Dimensions of 
Castalia :—Length, extreme, 290ft.; breadth of each hull, 17ft.; 
distance between the hulls, 26ft.; draught of water as designed, 
6ft. 6in.; area of section of both hulls, 209°5ft.; superstructure 
168ft. long, 60ft. broad, 8ft. high, affording a magnificent pro- 
menade at a height of 14ft. above the water line. The power of 
the engines as originally designed was 1250 indicated horses, 
which it was hoped by the promoters would have given a speed 
of 14 knots, but of which I always felt doubtful, knowing that 
in such a type of vessel there must needs be a larger increase of 
surface friction and other retarding infiuences not found in ordi- 
nary vessels. I was not in any way responsible for the speed or 
power of the engines, as the contract for them had n_pre- 
viously signed by Messrs. J. and A. Blyth, the Thames Iron- 
works being contractors for the construction of the hull only. 
There aretwo pairsof diagonal direct-acting engines, one pair in each 
hull or half hull, with cylinders 46}in. diameter, and having astroke 
of 4ft. Gin. The paddle-wheels were common, 22ft. diameter over 
the floats, and the floats twenty in number, 10ft. long and 2ft. 3in. 
wide, with a dip of 3ft. 8in. The boilers, as originally designed, 
were 6ft. in diameter and 14ft. long, common, gy ope | 
boilers, with one furnace in each, and eight boilers in all, 
namely four pairs. This arrangement was subsequently altered, 
at the suggestion of the com *s consulting engineer, to 
four boilers, 7ft. diameter and. Gf . long, with return tubes, 
and three furnaces in each. With this arrangement pro- 
bably not more than nine knots speed was obtained, as the 
boilers primed so badly that the engines could not be worked up 
to their full power, though many eminent men, the late Mr. 
John Penn among the number, did their best to obviate the 
—— eventually a contract was made by the Channel 

teamship Company with Messrs. Maudslay, Son, and Field for 
new boilers, and paddle-wheels with patent floats. These 
boilers, four in number, were 12ft. diameter, 10ft. 2in. long, 
and the new wheels were 21ft. diameter over floats, which were 
9ft. long and 3ft. 6in. wide, with 4ft. 3in. dip. This extra weight 
increased her draught to 7ft., and the results of the measured mile 
trials gave a mean speed of 10°955 knots, with an indicated power 
of 1516 horses, and a total area of midship section of 232 
square feet, giving as her coefficient of performance 200 on 
midship section and 100 on displacement, the lowest I had 
ever noted ; and it is to seek for some explanation of the cause 
of this excessive waste of power that I invite the discussion of the 
members of this Institution. 

Mr. Froude, in his valuable paper read here in the session 
of 1877, on the effect produced on the wave-making resistance 
of ships by length of middle body, has. thrown some light upon 
the subject, and as the Castalia had of necessity a long parallel 
middle body, in order to provide sufficient displacement, her bow- 
wave dies away before the run is reached, and so the benefit is 
lost of its power of propulsion. Up to the time of Mr. Froude’s 
experiments being made public it had been generally accepted as a 
theory that ‘once a channel had been formed to the extent of the 
largest area of section, the power needed to propel a vessel with a 
given length of parallel middle body was comparatively small, 
amounting to merely that requisite to overcome the increased skin- 
friction. There can, however, be no question that the bow-waves 
when formed, falling in under the run of the vessel, very materi- 
“3 assist in her propulsion. There was, however, a very 
unlooked-for phenomenon noticeable the first day the Castalia 
steamed in the Victoria Docks, and to which I must draw your 
attention, as showing how mistaken are our thoughts oftentimes 
of what we have not actually proved. It was stated, I believe, 
by Mr. Reed and Mr. Merrifield, when the subject of twin shi 
was under discussion, that they believed the water would be 
carried away by the wheels from the channel between the two 
hulls faster than it would flow in, and consequently there would 
be a hollow formed just before the wheels ; evidently assuming 
that the water would flow in at one end of the channel as it was 
driven out at the other, and this no doubt was a very natural 
assumption, but one that proved to be wholly fallacious, as I 


propose to show. 
Upon the day of the Castalia first steaming in the Victoria 
Docks, her bows were placed against a jetty on the north shore 


and the wheels set in motion, when a very strong current of 
water was sent across the whole breadth of the docks, a distance 
of some 400 yards, setting the vessels rolling over on the south 
shore; and auch was the strength of the current formed 
that the dock tug was unable to tow a vessel across it, and the 
Castalia engines had_to be stopped in consequence. Now, 
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anyone witnessing the sight of this stream of white ‘foam, 
flying like a millstream from the after part of the wheels across 
the docks, would very naturally expect to find a current of water 
— in at the other end and eddying round the stems 
from the outside of the vessel; to my astonishment, however, 
when I looked down between the hulls at the fore part, I found 
chips of wood floating perfectly motionless on the surface of the 
water, and I called Captain Dicey’s attention to it. We at first 
thought the engines must have stopped ; we ran aft, however, and 


“found they were still working, but we had no means of seeing 


that day what was taking place nearer the wheels. Before the 
next day of steaming we got a boat between the hulls, and 
Captain Dicey, woe | and the chief officer, with a few others 
got into her, not without some fears having been expressed on the 
part of some that the head-fast of the boat was not strong enough 
to hold us against the current which, it was believed, we should 
find as we neared the wheels, and certainly as we neared them we 
appeared to be approaching a sort of miniature Niagara Falls. 
"he sequel proved, however, that there was not the slightest 
ground for fear, for while the engines were going full speed and 
the water was driven at the rate, say, of 20ft. per second from 
the after part of the wheel, on the fore side up to the very point 
at which it was struck by the float, the water was all but motion- 
less ; a piece of batten was floated up to within an inch of the 
float and returned to us, was again thrust towards the wheel, was 
struck by the fioat, and instantly disappeared. Now that the 
facts are stated, I have no doubt the members of this Institution 
will at once see that this is what we ought to have expected, for 
as the paddle-wheels scoop out the water adepth varying from 0 
at the surface to 3ft. Sin. at the extreme dip of the float, so the 
particles of water from below thrust themselves upwards at a 
velocity due to the pressures at the various depths, say, from 0 Ib. 
at the surface to 228 lb. per square foot at the lowest depth. It 
may, however, occur to the minds of some that these features of 
the case are materially altered when the vessel is under way, as 
in that case the wheels are advancing into the of water 
before them ; but granting this to be the case the vessel does not 
ae - the same | that the wheels yy ps = » as 
eir revolutions, say, per minute, give a s o t. per 
the vessel would be advancing only at the rate of 
18ft. second. The deductions I believe, then, we may 
draw ie these facts are, that the particles of water that rush to 
supply those dis; by the revolutions of the wheels, come 
across under the hulls of the vessel from the outside in a partly 
thwart-ship direction, and thus create a considerable augmenta- 
tion of resistance. It may, perhaps, be thought by some that 
this is not a correct assumption. It appears to me, however, 
seeing the water does not flow in from before, and that 
it cannot clearly flow in from behind, there remains but 
the side as the only way of approach, the water sinking down 
from the surface to fill up the vacant space. Another pheno- 
menon noti: upon a later occasion, namely, some sawdust 
thrown down into the wheels, was found ——- up from under 
the bottom on the outside of the hulls, clearly showing that the 
water, being confined between the hulls and compressed by the 
action of the descending floats, was carried down to the bottom 
of the hulls, where it was allowed to expand, and so was eventu- 
ally carried across to the outer sides of the hulls, and then arose 
to the surface of the water, thus giving us a further clue to the 
enormously augmented resistance in this class of vessel. Were 
the wheels placed on the outside these two objectionable features 
would doubtless disappear. 
~ This paper would not, however, be complete without a few 
words being said upon the steering qualities, as it was thought by 
many competent to judge of such matters that she would not be 
found to answer her helm very satisfactorily. It was with some 
anxiety, therefore, that we at first cast off the Victoria Dock tug 
in that crowded part of the river opposite the dock entrance, an 
put her under her own helm. A few minutes were sufficient to 
show us that she was wonderfully under control. I noticed, 
however, later on that she did not appear to pay any attention to 
her helm, even though in motion, until the stream of water from 
the wheels had reached the rudder, when the effect was most 
marked. That is to say, [ have frequently noticed that when she 
had some way on her, the engines being stopped, that she paid no 
to her helm, but as soon as the engines were started, and 
the water rushed past the rudder, she obeyed her helm instantly; 
in fact, she has been so perfectly uuder control at all times that 
she is put alongside the piers at Dover and Calais with perfect 
ease. I show a plan of the rudders, to which I gave particular 
attention, so many misgivings upon the subject of her steering 
having been expressed. They work, yoked together upon the 
—— slide principle, by means of a Brotherhood’s engine and 
endless chain, one man being ample to work both rudders. Hand- 
steering gear is also provid 
e 





in a view of a possible failure of the 


es. 
append also a few particulars of the Calais-Douvres culled 
from the public papers, and et I cannot give more, though 
application was made to her builders through Captain Dicey. I 
have no doubt, however, that as far as they go they are correct. 


Dimensions of Calais-Douvres. 


ft. in. 
Length, extreme .. at bs </ - os a oe Oe Oe 
Breadth = bay oe «6 ee ee a — ie 
Breadth of each hull .. * ae 18 3 
Distance between hulls 2% 6 
Draught of water.. - 625 
Area of sections - 230 sq. ft. 


Engines, diagonal, direct-acting, with cylinders 63in. diameter, 
6ft. stroke ; wheels, 24ft. diameter, overfloats ; floats Faeen) 
ten in number, 10ft. 6in. by 4ft. 9in.; boilers, four in number, 15ft. 
diameter, 19ft. long, fired from each end through three furnaces ; 
indicated horse-power, on trial, 4270; speed, mean, 14 knots ; 
coefficient on section, 148. 


Outline Specification, 

The hull to be comstructed on the longitudinal and transverse 
system, the plates to be capable of bearing a tensile strain of 
21 tons lengthways, and 18 tons crossways. Each hull to be 
divided into water-tight compartments by means of eight bulk- 
heads in each, the four central ones {to run up to the height of 
saloon deck, and to be carried across the whole breadth of the 
superstructure and supported by partial bulkheads, thus forming 
a system of transverse girders. 

Stems: of wrought iron 6 x 2bin. 

Frames : of angle iron 44 x 3 X 46, = 2ft. apart. 

Reverse frames: of angle iron 24 x 24 x p,in. 

Longitudinal frames: of plate iron 24in. deep and yin. 
thick ; angle irons on upper and lower edges, 25 x 24 x ,,in. 

Floors : of plate ,°,in. thick and 26in. deep. 

Beams: of angle iron 6 x 4 x jin. on alternate frames. 

Stringers: of plate iron 36in. wide, gin. thick; angle iron 
3 X 3 x din.; lower deck, ditto of angle iron 3 X 24 X ,5, in. and 
plate @ thick. ‘ 

Deck ties : on main deck 30in. wide and ,,in. thick. 

Iron deck : on top of superstructure ,', thick, worked, jumped 
jointed with edge and butt strips. 

Bulkheads : placed were shown on plans, of plate ,',in. thick, 
supported by angle irons 2} X 24 X ,%in. eh 2ft. Gin, apart. 

ull plating: the strakes under first longitudinal vein. thick, 
the other strakes up to main deck ,§,in., as also the upper strake 
of superstructure ; the rest ,,in. 

Girder for plummer blocks: to be formed of plate and angle 
irons as per sketch, and to be sufficiently strong to carry the two 
outer pot ng of paddle shaft. 

Wood decks: of pine 6 x 3hin. 
Ceiling of hold: of elm 2hin. thick; room and space battens 
of pitch pine l}in. thick above this. 

ts: six in number, viz., four 25ft. cutter lifeboats, one 14ft. 
dingy, and one 20ft. cutter, 








Anchors and chains.—Four bower anchors, Martin’s patent, 
15} ewt. each, and 300 fathoms of 1,°,in, chain cable. 
fe rafts: two in number of plate iron, formed of a pair of 
lar tubes lashed a few feet apart, and two others on 
Captain Dicey’s plan of wood and cork, 
undries : awnings, &c. &c. 








ON A SYSTEM OF MECHANICAL SHIP- 
BUILDING.* 
By Mr. J. Humpurys. 

Ever since I have been connected with shipbuilding, I have 
been very much impressed with the peculiar feature which 
attaches to it, viz., that the builder should be almost entirely 
dependent on skilled manual labour, and whereas we find in most 
other important manufactures that there has been a constant aim 
to minimise skilled manual labour, and cheapen and improve the 
workmanship by the introduction of ical appliances, little, 
so far as I know, has been done in this direction as regards ship- 
building. The reason, I think, is obvious. Iron shipbuilding 
grew directly from wooden shipbuilding, the methods of con- 
struction being a similar ; in both there is the skeleton frame- 
work, consisting of keel, keelsons, frames, stringers, beams, &c., 
on which is laid the skin, in the one consisting of wooden plank- 
ing, and in the other of plating. This has been the received mode 
from time immemorial, and is, as I may say, grafted into the 
nature of all naval architects, and from its very arrangement it is 
almost impossible to bring to bear any mechanical contrivances 
to aid the builder, such as are met with in almost all other im- 
portant manufactures. Now, to trace very cursorily the way in 
which an ordinary iron ship is constructed, we find that the de- 
signer’s lines are projected to the natural size on a floor, that the 
angle irons forming the frames and reverse frames are put into 
long furnaces, heated, and bent by skilful workmen to these lines ; 
the floor- and beams are similarly dealt with ; these parts 
are then taken to the place in the building yard where the vessel 
is to be erected, they are fastened together, usually by hand 
rivetting, are then erected on loose wooden blocks fixed in posi- 
tion, and shored by means of rough poles, ribands, and stages ; 
the skeleton is then faired and tied er with the keelsons 
and stringers, and lined off for the s plating, all this work 
being dependent on the skill of shipwrights, and requiring con- 
stant care and adjustment to counteract subsidence and keep the 
structure fair ; then comes the plater with his wooden templates, 
which are marked off from the skeleton and transferred to the 
plates, which are marked and afterwards punched (the accuracy 
of every hole being dependent on the skill with which the plater 
and his assistants can manipulate the plates under the punching- 
press); the plates are next set, and then a on the skeleton, 
and the rivetting is proceeded with, which is all effected by hand 
labour. This method of construction has, I believe, hither- 
to defied all attempts to bring mechanical appliances to bear 
satisfactorily except to a very limited extent, such as, for 
instance, the rivetting of the frames, floors, and beams by 
mechanical rivetters. Shipbuilding is, therefore, perhaps more 
than any other manufacture, except the building trade, placed at 
a disadvantage in relation with its workpeople, and this may be 
the reason why we find, I believe, a greater number of labour 
difficulties in these trades than in any other. When we consider 
the vast importance of the shipbuilding trade, and the enormous 
sums which are annually expended in this country for the building 
of ships, you will, I think, admit that it is a matter of the first 
importance that, if practicable, shipbuilding should be to a much 
greater extent than at present assisted by appliances, and so be 
placed on a footing somewhat similar to that of, say, marine 


engine or locomotive building. It 
BS © 


occurred to me, therefore, that as 
Se 








the present mode of construction 
appears to present insuperable diffi- 
caitiea in this direction, it might 
perhaps be possible to devise a novel 
method of construction by which, 
in a great measure, the dependence 
of shipbuilders on skilled manual 
labour might be lessened ; and what 
I propose is a longitudinal mode of 
construction—which is generally ad- 
mitted to be stronger than the pre- 
sent ordinary mode, but hitherto 
being considered too costly it has 
seldom been adopted—the material 
to be used to consist of channel sec- 
tions, the flanges and other parts 
being so arranged that the rivetting 
which connects the fabric together 
may be readily effected by me- 
chanical rivetters. I propose that 
the process of building shall be 
carried out as follows. A perma- 
nent building-shop consisting of 
strong and rigid frames erected at 
regular intervals in the direction of its length, and braced to- 
gether longitudinally, covered by a suitable roof, and somewhat 
in accordance with the plan exhibited, is to be built on a firm 
foundation, the whole forming a perfectly rigid framework 
capable of sustaining the weight of the ship. In these frames I 
would fix suitable packings made up to the exact transverse 
sections of the ship at the various stations, and on these packings 
I would inscribe offsets representing the points where the con- 
necting flanges would meet each other: the particulars could be 
readily obtained by projection on the mould floor. A skeleton 
mould or cradle representing the form and lines of the vessel 
would thus be formed in which the ship could be built without 
risk of subsidence or loss of form. A system of cranes could be 
conveniently above, from which the mechanical rivetters 
could be carried—and if on the hydraulic principle they could be 
in communication with a hydraulic main and accumulator for 
working them. I propose that there should be a number of the 
boner sections varying in 8 and thicknesses, and which 
might be described as No. 1, No. 2, No. 3, &. &. <A code of 
rules could be framed similar to Lloyd’s tables, from which could 
be ascertained the weights of the various sections required in the 
construction of ef given size of vessel, such size to be based, say, 
on the under dec tonnage, &c. &c. This would offer many 
advantages. ‘Ihe shipbuilder would be enabled to order the 
material required for a ship immediately on receipt of an order 
by referring to the table—it takes from two to four weeks under 
the present system to do this—and there would be little or no 
waste in the form of scrap as against a loss of 5 to 7 per cent. as 
at present. e maker would merely have to roll the sections 
and cut them to fair lengths—just as in ro rails—he could 
also roll to stock, and so afford to put in the rolls for any section 
at any time, by which also a considerable saving of time would 
effected ; and considering the large quantities that would be re- 
quired for shipbuilding, I have reason to believe, from communi- 
cations on the subject with ironmasters, that these sections could 
be — as “ay as the materials used in the present mode 
of shipbuilding. e sections on delivery at the shipbuilder’s 
works could at once —_ through self-acting punching 
machines, the holes made with the utmost rapidity, all holes being 
at a uniform distance from the , and precisely equidistant 
from each other, and the distance between the planed butt and 
the centre of the last hole being exactly half the distance between 
the centres of two holes, all the holes when the sections were 
fitted ether would absolutely fair, and the rivets bein 
fastened by hydraulic or ea mechanical rivetters would 
exactly fill the holes, and so make the soundest work. Fora con- 


FRAME 





* Institution of Naval Architects. 








Aprit 25, 1879. 


THE ENGINEER. 


295 





aa 
— 





siderable portion of the ship the sections would require no setting 
whatever, as they possess sufficient elasticity to admit of a con- 
siderable amount of twist or “‘sny,” which would be obtained 
simply by securing them in the cradle. The number of drop 
lates, and those requiring special Piney is but small, as may 
seen from the models, and from the experiments I have 
BIN qeermees ° no in _ 
i em in a thoroughly ‘actory manner. e 
sontions, as prepared, would then be laid in the their 
edges being placed so as to coincide with the offsets inscri on 
the transverse sections, as di previously ; the keelsons 
would be placed in position, and the mechanical rivetters could 
be at once al and the connection of the fabric proceeded 
with; the structure being built up from the bottom and com- 
: ing i shoes evel h the 4 ayeten, ree 
saving in time as com) , by enabling 
other trades to more raj aly. A water-tight double 
bottom could be very readily formed by the proposed system, 
and would be, I think, far more reliable than the water t 
bottoms as at present constructed. The cost of labour would be 
very greatly reduced, as the furnacing and setting of frames, 
reverse frames, and floors would be dispensed with, and a great 
saving would obtained in a large portion of platers’ work, 
particularly punching, templating, and setting; and of ship- 
wrights’ work in shoring, staging, and ribanding, all risk of 
subsidence loss of form—necessi at present constant 
care and attention obviated by building in the rigid 
cradle; and sound and cheap mechanical rivetting would be 
substituted for expensive hand rivetting, which I fear is not 
always so faithfully done as it should be. I think there would 
be also a decided advantage to the manufacturer of the material 
by its being contined to a certain number of recognised sections, 
and that they could be rolled much as rails are. All these con- 
tions would result in a great rapidity of construction, 
which in a large vessel might amount to two or three months’ 
less time than at present required. I have had two midship 
sections prepeteh ae being that of the steamers built by the 
Barrow Shipbuilding Company for the Ducal line, which are 
of 3000 tons gross register. and 380ft. between the perpendiculars, 
38°3ft. beam extreme, and 28°6ft. depth in hold, the other of a 
vessel of the same dimensions to be constructed on the channel 
section system. I have made the thickness of the skin in the 
latter the same as that in the Ducal steamers, and in both cases 
only the hull proper is dealt with, irrespective of deck, houses, 
&e.; the weights have been most carefully calculated from this 
midship , and t to 1390 tons, whereas the weight 
used in the Ducal steamers was 1440 tons, showing a small reduc- 
tion in weight, but by the channel section principle a complete 
and water-tight double bottom is obtained, which does not exist 
in the other, and the fabric is constructed on a longitudinal 
system, which I am convinced is far stronger than the 
existing mode on which the Ducal steamers were built. In 
the very important matter of repairs also the proposed system 
offers some advantages, as every vessel so constructed might 
always carry with her a few plates, which being punched to a 
uniform gauge could be readily fixed to re a damaged p! 
or plates, the only labour required being to cut out the defective 
pant, gas in a spare plate or plates, and rivet together, platers 
not being required. I have had this matter under careful con- 
sideration for nearly two years, and feel convinced the proposed 
system of construction will afford many and great advantages to 
all concerned in shipbuilding ; and althouh doubtless, as in all 
new things, some unforeseen difficulties may arise, I do not think 
they will prove such as may not readily be overcome, and that 
they will be as nothing when compared with the many advan- 
tages presented, which offer, especially from a commercial point 
of view, such great desiderata ; and if the system be adopted, I 
have little doubt that the skill and experience which others may 
bring to bear on it will rapidly lead to improvements and refine- 
ments, and that a fabric so constructed may become as superior 
to that I have ventured to lay before you as the present iron ship 
is to those of earlier types. 














ExpLosion oN Boarp A Sreamer.—A telegram through 
Reuter’s agency says :—‘‘Thesteamer Streonstrath, from Baltimore 
for Bordeaux, laden with 1700 tons of coal, has arrived at Vigo 
in a disabled condition, her boiler having burst. The explosion 
carried away the bridge, and the captain and several of the crew 

vere injured.” With the exception that the name of the ship is 
Stronshall, not Streonstrath, and that the explosion was one of 
coal-gas, and not of a boiler, the preceding telegram is quite 


THe MergoroLocicat Sociery.—The usual monthly meetin; 
of this Society was held on the 16th instant at the Institution 0 
Civil Engineers, Mr. C. Greaves, F.G.S., president, in the chair. 
‘The following were balloted for and duly elected Fellows of the 
Society :—R. W. Abbotts, Rev. S, Allen, D.D., H. weak, 
F. J. Bramwell, F.R.S., J. A, Caird, E. H. Cardwell, the Ear 
of Durham, J. Eerqherem, W. Garnett, Rev. C. Ww. Harvey. 
Ww. Inskip, the Earl of Powis, and D, Robie, The 
were :—“‘On the Results of Com ms of G id’s 
Aneroids,” by G hehe ay B. F,.R.A.8.; ‘Observa- 
tions on the Temperature of the Atlantic during the month of 
March,” by P. F. Reinach, 

Liverroo. Enerneerine Socrety,—At the fortnightly meeting 
on Wednesday evening, 28rd A Mr. Arthur J. i 


read a r entitled, % A Few Years’ Ex of the w | than 
_ Lessons 


hay r, its Resu he was awarded 
the Carlyle Geld Medal at the Institution of Naval Architects, 
session 1879, ws being the best on the subject of serew propulsion. 
The first part of she ponte dealt with the various methods of 
constewotiegas as aes tie the bosses Gis bigots af lenge 
propellers—for which recent experience has proved the old style 
although still occa- 
ve some 
importan of the manner in which failures have 
e to time, pointing out how they are to be 
avoided in the future, The much vexed tions of the relative 
merits of large and small diameters, of pitch, uniform, or 
ped ey alpen next treated in an able manner, and interesting 
sta’ compiled from the logs of some of the most important 
merchant steamers were given, which showed that moderate 
reductions of both diameter an had given a reduction of 
about 8 per cent. in the of fuel on a round voyage, 
and an increase of about 3 | cent, in speed, the same results being 
shown in a marked degree by H.M.S. Iris, the important 
trials of that ship being also given in a concise table similarly 
arranged to those of the merchant steamers. Passing over the 
mode of attachment to the propeller shaft, and the loss occa- 
sioned by the corrosion of the blade, &c., the author dealt with 
bd pn disputed question of solid cast iron versus movable 
bladed propellers, and ag aged out several events, showing the 
wlvantages to be greatly in favour of the latter. The various 
ways by which propellers may become disabled were also noted, 
some of the most remarkable being illustrated by drawings. 
After ining op what experience had taught, as to how a pepe 
propeller should be constructed, the important question of the 
effect of the screw propeller on steering was reviewed at consider- 
able length, und the strange effect produced by the sudden 
reversing of the propeller, from full speed ahead to full speed 
astern, was fully treated and explained by explicit diagrams, 
showing in a lucid manner the directions and flow of the currents 
of water round about the rudder and screw propeller which pro- 
duced these effects. po rgee to the was a neat tabular 
arrangement of the effect of the pro on the steering of 
screw steamers under all for both right and left- 
handed propellers, and also a table giving the dimensions and 
particulars of propellers at present fitted on several of the most 
important Liverpool steamers, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves ae opinions of our 
correspondents, 


THE DEPHOSPHORISATION OF IRON. 

Sir,—In No. 1216 of your much esteemed journal you print an 
article, by Mr. J. monn Hy Head, on the conversion of iron con- 
taining phosphoric acid into steel, by the new ane discovered 
by Messrs. Sidney G. Thomas and Percy C. Gilchrist. Will you 

w me to point out to you a mistake made by the author, which 
is so far of importance, as it leads to the belief that up to the 
resent date—or, at any rate, up to the time when this new 
primar was made-—the raw material for the manufacture of 
steel was scarcer than it is in reality? He says: ‘‘ The effect of 
this was that only pig irons made from the purest hematites were 
suitable for steel-making.” his is anerror. Not only hematites 
but any ore not containing more than a low figure in the second 
decimal—as percentage—of phosphoric acid, such as many 
magnetic and spathic ores show, can and have been largely used 
for the purpose. In Germany, in the provinces of Westphalia, 
Lobenstein, Thuringen; further, in ony, Austria, Tryro x 
Steinmark, and Sweden, there are many steel works that use the 
last-named ores, and I myself had under my management a 
ironworks in Nassau, where we charged our furnaces exclusively 
with spathic ore and made a very good steel. So does the 
Maxhiitte, near Saalfeld, which is celebrated for its ~~ ye 
The Bidassoa, as well as the Endarlassa mines, in send 
quantities of spathic ore to steel manufactories in land 
and France, and the Muttergottes Segen, near Pirna, ces 
a splendid — out of magnetic ore which contains no 


phosphoric acid at 
Suitable ores for the manufacture of steel are certainly not so 
abundant as could be desired; but they are not nearly as scarce 
as your contributor seems to think—anyhow, not on the Con- 
tinent. CHARLES W. YarEs. 
5, Victoria-street, Westminster, April 21st. 


GRIFFITH'S PATENT WHITE. 

S1r,—Will you please allow us to correct an error as to name 
in your report last week on the opening of our new works at 
Charlton? You call our new substitute for white lead ‘zinc 
white,” which would be mistaken by the public for oxide of zinc. 
The trade term of our product is ‘‘ Griffith’s patent white,” and 
the chemical name oxy-sulphide of zinc. The covering properties 
of this, as compared to oxide of zinc or carbonate of lead, are 
more than double—as proved by an official test a few days back 
—when the results were as follows :—4 lb. of each sample of paint 
stiffly ground in oil was weighed out for tris] and thinned out to 
working condition, and the weights again taken. In each case 
46 square feet of black surface were covered by the paints. 


Nos. Description of paints. 
1 ee ee ein ne white lead. 
2 or) Griffith's patent white. 


a eco ga tigate | onriens.apmuneerions 
4 eae Bact as A a ar eta “ 

e after oil was eights return: ter Weight 
Vos. added. trial. ph 


Dice ce GROM ce ce ce oe SO is sw cs 
re eee SB wc ce oe RS. 
S oe oe WOROB, .e we oe oe 0 re 
4... «=» We 7 07. +. 402, 


Numerical comparison of surface covered by the paints per 
om, of covering :— 


i OE? :'\o.” oy lee ee ae ‘ea eé: Sal, leo COD 
No, 2 Griffith's patent white .. .. .. .. .. es «- «- 180 
as ia “ on oa tees ar ge Ven ea hor ane ae 
No. 4 236 


The following is the ‘order—descending—of opacity of the 
painted surfaces :— 


OS Sere te ae ee ee 
ng F a0 ea ee ee, oat el ge 
Yo. 

No. 25 + equal. 


Taking lead at 100, our Griffith’s patent white covered 236 per 
cent,, which shows an excess over lead of 136. 


Charlton, April 21st. Watrer Bupon, Partner. 





FEED-WATER HEATERS. 

Sim,—From the tone of Mr. Atkinson’s letter in your issue of 
April 1th, it is apparent that he has no fresh evidence to produce 
to maintain his position ; consequently no further information of 
interest to the public can be elucidated. We therefore have to 
thank you for the courtesy you have extended to us thus far, and 
hasten on to briefly close the correspondence. We have hitherto 
avoided making a similar trial for back-pressure to that which Mr. 
Atkinson describes—namely, by inserting a }in. tube into the 
exhaust pipe, we presume at right angles to the direction of the 
flow of the steam—because we consider that mode of testing 
entirely erroneous, as it will not give the correct pressure inside 
the exhaust pipe, owing to the exhaustive action of the steam 
rushing past the mouth of the tube. Any difference of pressure 
he might have in his gauge might be caused by strictures, or 
unevenness in the casting, or it might result from part of the 
steam being condensed, as he points out in his letter in reply to 
Mr. Moffat, in yours of April 18th. The question is not as to 
whether Mr. Atkinson has or has not a thicker film of water 
in other heater tubes, but that he has no mechanical means 
of removing the condensed water other than vity ; whereas 
other heater tubes are vertical as well as his, and have the action of 
gravity as well as the advantage of the friction of the passing 


It is simply absurd for Mr. Atkinson to write about galvanic 
action going on so long as to cause dangerous explosions ; for if 
there is any galvanic action at’ the beginning, it will cause a 
deposition of oxide of iron and the earthy salts in the feed-water, 
which ee ep will preserve the casing—as witness the many 
— of locomotive boilers with brass tubes successfully at 
work, 

In conclusion, we may remark that we have noticed in this 
correspondence that whenever Mr. Atkinson fails in his science, 
he proceeds to eugenions on the beauty of the bloom on the iron, 
the advantage a man-hole, and the facility of removing a 
screwed tube, From the prominence he gives to the latter 
advantage, we are naturally led to infer that the services of the 
cudinasy saeuns are often in requisition—which is just what 
we would ex: from the use of iron tubes. ‘ 


Exchange eyo] Manchester, MiLuaR AND DuRiE. 
April 21st. 





CONCRETE PIPES. 

Sir,—Your correspondent, signing himself ‘‘ A Bournemouth 
Architect,” has attem to reply to ny letter where I set forth 
the difference one might expect to find between the action of 
hard and soft water upon concrete drain em. Strangely enough 
he does not controvert my statement upon the above, but, instead, 
lays before us a theory of his own, that the only soluble salt of lime 
in Pi cement is the silicate of lime. is assumption in 
no a destroys my ent, which was based upon the ascer- 
tained fact that even the lapse of two years these concrete 
ae contained an unknown quantity of soluble salts of lime. 

t is a matter of no moment whether these salts be the hydrate, 
the carbonate, the sulphate, orsoluble silicate of lime, or allofthem, 
or any One or o' them would have been dissolved out of 
the pipes. May I also be permitted to remark that your correspon- 
dent is in error when he assumes from Mr. Beckwith’s hypothetical 
analysis that I concluded English Portland cement had nearly 
one-third free uncombined lime in its composition ; the deduction 





I drew from that analysis was simply that English Portland 





cement, if exposed to the same conditions of manufacture as ! taken. 


Boulogne cement, would have nearly one-third of free lime in its 
composition. From this first error your correspondent rushes 
into a still greater one when he jumps to the conclusicn that 
there is no free lime in English Portland cement. I can only 
recommend your correspondent to study the effect of exposing 
Portland cement to carbonic acid. 

If your correspondent had brought forward one particle of 
evidence to refute any one of my statements, or to ee his 
own idea of there being absolutely no free lime in Portland 
cement, the object of his communication would have been 
apparent, but it does not appear to me he has even attempted to 
controvert my statement as to the different effects which one 
would expect from the continuous action of hard and soft water 
on cement concrete, and I am driven to the conelusion that the 
entire object of his letter is to praise up the concrete pipes, which, 
he assures your readers, were made of very perfect Portland 
cement concrete. He also concludes his letter with the remark- 
able assertion that the more water these pipes had the harder 
would they become. If this startling discovery is correct, it is a 
great pity the manufacturers of these pipes did not resort to this 
simple means of induration so as to get all their pipes up to one 
er ade strength—a quality in which these pipes were found to 
be so sadly deficient that a very large percentage of them failed 
under the ordinary stresses to which they were exposed when 
used as drains, A. C. Poynton, 

Parkstone, Dorset, April 21st, 





THE LAWS OF MOTION. 


Sir,—The letter of Mr. Goodwin, published in your last num- 
ber, affords most striking evidence of the uselessness of swal- 
lowing stock formule and laws without fully mastering the 
investigations by which they are deduced, and thus obtaining 
a thorough understanding of their actual meaning and applica- 
tion. 

Mr. Goodwin rejects my statements because they do not accord 
with his interpretation of the law of the conservation of momen- 
tum, but if he will only study the proof of this principle he will, 
no doubt, ily see his mi our correspondent’s remarks 
upon the algebraic portions of my letters, and his deductions 
pal nore suggest, however, that perhaps he will be more con- 
vinced by an arithmetical example, and as the following simple 
case of oblique impact affords most conclusive proof that the 
momentum of a nape ge taken generally—is not ‘a constant 
quantity, it may be useful to others as well as Mr. Goodwin :— 
Suppose A to be a body 
moving in the direction a! 
with a velocity of 10ft. per 
second, the line of impact 
making an angle of 45 deg. 
with the direction a’. Then 
after impact, A will move in 

the direction a with a velocity 
+4 of 7ft. per second, and B in the 
direction 6 with the same 
velocity. Now # M be the mass of A, and also of B, we 
have the momentum of the system of the two bodies before 
impact = 10 M, while after impact it is 2 x M x7 =14M, 
so that by the redistribution of energy 4M units of momen- 
tum have been created, —— as is easily seen, the energy 
remains unaltered. ‘This would appear to contradict the 
principle of the conservation of momentum, and, in fact, does as 
it is understood by Mr. Goodwin and a few more of your corre- 
spondents; but in reality that law only holds true for the 
ps ma sum of the momenta resolved in any fixed direction. 
When the above example is thus tested, it is read 
accordance with this principle. , 

Probably by this time. your correspondent has changed his 
opinion as to our respective distances from port, and therefore, 
after expressing a hope that he will not again trust himself to 
‘*dead reckoning,” I am sorry to be obliged to add that, owing to 
my time being very much occupied at present, I shall be unable 
to renew this discussion, W. J. Last, 

Manchester, April 21st. 





ly seen to be in 








Ar a recent meeting of the Chemical Society a paper was read 
on ‘* The Solution of Aluminum Hydrate by Ammonia, and a 
Physical Isomeride of Alumina,” by C, F. Cross. The author 
has made quantitative experiments with solutions of ammonia of 
various strengths. His results indicate that ammonia dissolves 
to a certain extent the hydrated oxide at the moment of precipi- 
tation ; the quantity dissolved bears no relation to the strength 
of the ammonia, but is considerably deepened by the presence of 
ammoniacal salts. The author has also examined the precipitate 
obtained by boiling the ammoniacal solution of the oxide ; it is 
granular, is slowly dissolved by boiling hydrochloric acid; dried 
at 10 deg. it isan opaque white powder; on igniting it undergoes 
no apparent change, but in the anhydrous condition it is 
extremely hygroscopic, absorbing 35 per cent. of water; its com- 
position is Al, Os. 

AUTOMATIC BRAKE EXPERIMENTS.—On Wednesday afternoon 
the following gentlemen and others assembled at King’s Cross 
station, and a by special train to Cambridge :—Sir E. 
Watkin, M.P., Messrs, Robinson, President Mechanical Engi- 
neers ; rts, Car Company ; Oakley, Great Northern 
Railway ; Tennant, North-Eastern Railway; Henshaw and 
Long, Brecon and Merthyr Railway ; Park, North London Rail- 
way ; Dean, Great Western Railway; Tomlinson and Flack, 
Metropolitan Railway ; McDonnell, Southern and Western 
ilway ; Clayton and Johnson, Midland Railway; Kirtley, 
Chatham and Dover Reliwey ; Bromley, Great Eastern Railway ; 
Riches and Fisher, Taff Vale Railway; General Hyde, India 
Office ; Vickers, Old Broad-street; Brown, Southend and Tilb 
Railway ; Tancred, Westminster-chambers ; Holt, Midland Rail- 
way ; Aston, Middle Temple-lane ; Clark, North Staffordshire 
Railway; Rich, London and North-Western Railway; Clark, 
Victoria-chambers; Calcraft and Marindin, Board of Trade ; 
Newton, North London Railway ; Adams, South-Western Rail- 
way; Molesworth, Indian State Railways ; Stevenson, North- 
Eastern Railway ; Cockshott and Stirling, Great Northern Rail- 
way ; Banderali, Great Northern of France ; De Captain, United 
States Commissioner ; Yeomans, Sacré, and Slater, of the Vacuum 
Brake Company, and some of the directors of the Brake Company. 
The object of the journey was to test the efficiency of the Smith 
automatic brake. For this gy the following runs were 
made :—First run: From King’s Cross station to Wood Green; 
the stoppage to be made from the engine; speed, fifty-three 
miles an hour, and on the opening of the air stop in sixteen 
seconds ; distance run, 148 yards; the gradient is 1 in 200 up. 
Second run : Wood Green to Hatfield ; speed, fifty-eight miles‘an 
hour ; stopped in twenty seconds, 330 yards ; the gradient is 1 in 
200 down. Third run: Langley signal box ; train slipped from 
tender, to show automatic stopping on the part of the slipped 
carriages ; speed, sixty-three miles an hour ; carriages stopped in 
twenty-one seconds, running 392 yards; the gradient is 1 in 330 
up. Fourth run: Hitchin Down distant signal; stopped train 
from the rear van ; speed, sixty-five miles an hour; stopped in 
twenty-five seconds, runnin; ards ; the gradient is 1 in 200 
down. Fifth run: Baldoc alice ; stopped from front van ; 
speed, fifty-eight miles an hour; stopped in twenty and a-half 
seconds in 236 yards, level. Sixth run: 1; speed, sixty- 
three miles an hour; slipped carriages stopped in twenty and 
a-half seconds, runnin yards ; the gradient is 1 in 345 down. 

idge to Meldreth; stopped by electricity ; 








pg run: —— ° 
speed, forty-six miles an hour; stop) 

running 290 yards ; the gradient is 1 ar up. We have no 
information as to the way in which the speed of the train was 


in seventeen seconds, 
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MESSRS. DOUGLAS AND GRANT, ENGINEERS, KIRKCALDY, 


PUMPING ENGINE AT LEVEN COLLIERY, 
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REIGN AGENTS FOR THE SALE OF THE 
in ENGINEER, 
bam Haters Dern en i eae 
VIENNA.—Messrs. Geroup and Co., Booksellers. 
Bookseller 


EIPSIC.—A. TWikTMEYER, 6 
NEW VORK.—-Fas Wittmer and Rogers News Company, 


1, Beekman-street. 








TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this umn, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. ie stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : ‘ 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

R. P. pe W.—W'e shall be happy to meet your wishes and supply the informa- 
tion you ask for in an early impression. 

G. D.—Burgh “Oa the Screw Propeller,” Cullen “ On the Turbine.” Both 
works are published by Measrs. Spon, Charing Cross. 

W. H. H. (Luton).—The arrangement shown in your sketch No.1 would not 
infringe on a patent for the arrangement shown in sketch No, 2. 

An O_p Supscriper (Tipton).—Cover the steam pipes with hair felt, two 
thicknesses, and sew up the felt tightly in canvas, which paint with two 
coats of lead paint, 

W. H. C.—Write to Messrs. Woods and Cocksedge, Stowmarket, or to Messrs. 
Hunt and Tawell, Baris Colne, Essex, or Messrs. Picksley, Sims, and Co., 
Leigh, Manchester, or Messrs, Jeffery and Blackstone, Stamford, or Messrs. 
W. N. Nicholson and Son, Newark. 

F. anv F. (Queen-street).— We do not gather from your circular that you 
are prepared to undertake the work of pumping sewage, or for water supply 
by contract. If you are, as your letter would seem to imply, you should 
make the fact known, 





COFFEE MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Will any of your readers state who are the makers of coffee 


preparing machinery ? J. T. anp Co, 
, fy no Sy April 19th. 


SUBSCRIPTIONS. 

Tus Enorveer can be had, by order, from any newsagent in town or country 
at the various calluty dations ; or it can, f preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including dowble number)... .. .. 
Yearly (including two dowble numbers)... .. «. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
V Stata’ Gan ieoanen te rleinel for tenanietiee abies. 

Cloth Cases for binding Tuz Enotneer Volume, price 2s. 6d. each. 

The fe Volumes Tar NEER price 188. each :— 
Vols. 8, 5, 10, 14, 21, and 46. 





4 Eno. can 
24, 25, 26, 88, 39, 40, 41, 42, 43, 44, 
complete set of THE ENGINEER cin be made up, comprising 46 volumes. 


rates. 

Remittance ost-office Order. — Australia, Brazil, British 
geen tl Soe on ane Sad a nes Ee 
Natal, etherlands, NewBrunswick , Newfoundland, ow South Wales 
United ‘States, 5, West Coast of West I China vid South. 
—_—> ; Bill in London.—A Buenos Ayres, Guten, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, , Russia, 
pry ey hy £1 16s. Chili, Borneo, and Java, £258. India, 


ADVERTISEMENTS. 
*e* The charge for Advertisements of four lines and under is three shillings 
i: afterwards 


for every two lines one shilling and s odd lines are 
charged one shilling. The line seven Jig Fgh adver- 
tisement i inch 


measures an inch or more the is ten shillings 
single ad from the country must be accompani 
Alternate ad will ted with 


pe pte agpantin rr hey 


in ee com All 
except ly advertisements are taken subject to this condition. 
AD BE INSERTED UNLESS DELIVERED BEFORE 


8tx o’cLock on Tuourspay Eventno in gach WEEK. 

and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Leopold Riche; ali 

viker letters to bc addressed to the Bditor of Tux Eworneer, 168, Strand. 
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MEETINGS NEXT WEEE. 


Tae Instirvtion oF Crvit yo A re at 8 p.m.: 

1) “The Pa of Street Carriage Ways,” i G. F. Deacon, 

. Inst. C.E. (2) “ Wood as a Paving Material under Heavy Traffic,” by 
Mr, O. H. Howarth, Assoc. Inst. C.E. 

Cuemicat Soctery.—Thursday, May Ist, at 8 p.m.: ‘On the Volumes 

Points ——— from Unit Volumes of 

ese 


mn 

” by fe . “On the Determination of 
Nitric Keld as Nitric Oxfde by means of its Action on Mercury,” by Mr. 
R. W 


n. 

Society or Arts.—Wednesday, A; 80th, at 8 p.m.: Discussion on 
Mr. John Hollway’s paper—read Feb. 12th—‘‘On a New Process in 
Metallurgy.” 
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STEAM ON TRAMWAYS. 

Ir will be remembered that in 1877 a Committee of 
the House of Commons was appointed to take evidence 
and report generally on the use of steam or other mecha- 
nical power on tramways. We have already A gpg 
the conclusions at which this committee arrived. On the 
18th of February, 1879, a Select Committee of the House 
of Lords was a pointed for the same a. The com- 

i 
1 














mittee consisted of the Marquis of m, the Earls of 
Derby, Devon, and Redesdale, Earl Cowper, Viscount 


Cardwell, Lord Colville of Culross, and Lords Silchester, 
Hartismere, Carlingford, and Norton. The sittings for 
hearing evidence began on the 27th of February, and 
terminated on the 24th of M and the Report of the 
committee, with the Minutesof Evidence, were published 
on Tuesday, the 22nd inst. The Report will, we believe, 
prove satisfactory to the most cautious, while the most 
enthusiastic inventor will have no reason to complain. In 
few words, it amounts to a recommendation that the use of 
steam or other mechanical power on tramways should be 
sanctioned under certain conditions which certainly donot 
err on the sideof harshness. The whole Blue-book supplies 
proof, if any were wanting, that in the House of Lords 
may be found men of unusual intelligence and common 
sense ; and the aptness of the questions put, and the 





clearness with which legitimate deductions drawn from 
the replies received have been embodied in the pag fill 
us with an admiration which is seldom evoked by Blue- 
books or other parliamentary documents. As we have 
reproduced the Report in full in another place it is 
unnecessary that we should quote from it here. We 
may with advantage employ it to enfore certain truths 
which are persistently ignored. 

It became evident, in the course of the inquiry, to the 
committee, as it has long been evident to engineers, that 
steam engines cannot be run with success on tramways 
which were originally intended only for horse traffic ; and 
the committee advise that the Board of Trade, before 
sanctioning the use of locomotives of any kind, should 
instruct their inspectors to pay particular attention to 
the nature of the —_ and to satisfy themselves that the 

rmanent way is y suitable for its intended pu . 

here is no reason to doubt that steam power might be 
used with economy and success on tramways; but 
only on condition that the roadway is sufficiently 
substantial to withstand the wear and tear caused by 
locomotives. [f it be not strong enough, then 
will the engines assuredly be knocked to pieces 
in a little time, and the cost of repairs, both 
to road and engines, will eat up the whole of the profits 
and a t deal of the capital. We have for years per- 
sistently insisted that the reason why steam did not 
iadeoal on tramways must be sought in the imperfections 
of the permanent way; and we are delighted to find that 
the Committee of the House of Lords have taken iden- 
tically the same views of the matter, and hold, moreover, 
that the directors should not be permitted to waste the 
Property of the shareholders by as to work lines 
with mechanical power entirely unfit for the purpose. A 
perusal of the evidence will show huw vain has been 
every attempt to get over the defects of a bad road by 
modifications in the structure of the locomotive ; and it 
will also do much to dissipate the extravagant hopes held 
by some persons concerning the amg to be gained 
by using steam instead of horse-power. The truth seems 
to be that to use an Americanism, horses “are hard to 
beat” at tram car work, and the economy to be effected 
bysubstituting steam power for muscles, and for corn, 
is far less than is usually supposed. The evidence given by 
one witness, Mr. Small, isin this respect extremely interest- 
ing and instructive. He was exceedingly out-spoken, and 
exp himself very well and to the point. Mr. 
Small is managing director to the London Tramways 
Company ; he been director and manager of the 
Glasgow Tramway Company, and since 1860 he has 
been connected with tramways and street railways in 
the United States and in this country. Very naturally 
the committee questioned him closely concerning the 
use of steam on the tramways of the United States. 
It has always been stated that there steam has been a 
great success ; but Mr. Small gave testimony of quite 
another kind. It is true that steam has been largely 
tried in the United States for propelling tram-cars, but 
then it could not be made to pay. England has but 
repeated the experience of the cities and towns across 
the Atlantic. “ Up to the present time,” says Mr. Small 

“steam has only been used on street railways, as we 
them, in the suburbs, and generally as feeders to the city 
lines, and I may say that within a few years nf a 
or the 


“4 | been almost entirely discontinued.” The reason 
in | discontinuance was simply that engines could not be found 


which would do the work. hey could not make 
an engine of suitable strength and lightness for 
the work; and the wear and tear on the rails 
and the liability of the engine to get out of 
order made it a constant source of annoyance and 
bother.” It is not to be supposed that they abandoned 
the use of steam without a struggle. The experiment 
was continued for years, and always ended in defeat. 
Thus, for example, — ran for some years between 
Sixty-third-street in New York, and Haarlem, a distance 
of some four or five miles. The cars were run through 
the crowded —_ of the city with horses. From Sixty- 
third-street, however, they were worked, as we have said, 
with steam, and the engine or the road was jag scee | 
out of order. The manager of the road told Mr. S$ 
that once a snowstorm came on, and as many as 3000 
people were accumulated waiting for the steam trams to 
take them home, and more than once he has had to fly 
for his life or he would have been lynched by the dis- 
appointed and infuriated travellers turned out of the 
horse tram-cars to stand waiting for steam-worked cars 
which never came because they could not. 

Difficulties and objections such as these can be over- 
come and disposed of in only one way. Plenty of power 
must be provided, but it is impossible to make an engine 
which shall be strong enough not to get out of order, and 
do its work in all weathers and at all times, without 
making it heavy. Probably 7 tons is the very lightest 
engine that can be relied upon, and much advantage 
would be gained by making the engines weigh 8 tons. 
But the running of such locomotives as this for a couple 
of weeks would suffice to ruin almost any tramway ever 
laid down for horse traffic. Hitherto engine builders 
have done their best to produce light locomotives to spare 
the track; but these engines have either not performed 
their duties og else they have been worn out in 
a few mon y being run over execrable roads. If 
the ways were strong enough to carry wheels loaded 
each with 2 tons, it would be neyo rcongen plain sailing 
for the engine builders. But it is by no means clear that 
tramways of this excellent quality could be made to pay. 
A comparison, as means of making money, is sometimes 
drawn between arnars and railroads, which is in 
favour of the former. There is no justification for such 
a comparison. The average expense of working a rail- 
way is 50 per cent. of the receipts, while that of working 
a tramway varies between 85 per cent. and 95 per cent. 
All the more reason, it will be said, to substitute steam 
for horses. But, seeing that the use of steam will 
necessarily augment the capital e diture of a 
company without increasing its receipts, it follows 





that steam is pretty heavily handicapped ; and the profits 
to be earned by steam must not only exceed those earned 
by horses in some degree, but to such a degree that they 
may supply funds to meet the additional expenditure on 
interest of capital, which seems to be inseparable from 
the use of mechanical power on tramways. Besides this 
there is a very important matter to be considered, 
namely, that which may be better expressed by the term 
“han ” than by auy other word. This handiness is 
demanded inthe motive power of a tram-car more perha 

than under any other conditions of locomotion. To 
illustrate our meaning we quote once more from Mr. 
Small. “There is another difficulty which I intended 
to have set forth, but which probably has not been 
caught sight of. If you were running a an service of 
tramway cars in the city you might be running every 
three minutes or every two minutes, as in many places 
they are at certain hours of the day; and if a 
wheel broke down on a tramway car, the tramway 
car could drawn by a pair of horses to the 
side of the road, and allowed to remain there. 
It does not block the line; whereas if you have 
a steam engine and are depending for your traffic 
upon that steam engine, if a flue or anything breaks, 
your traffic is all stopped ; it will take some time to get 
the broken locomotive out of the way and your traffic in 
the mean time in the street is blocked up ; whereas with 
a pair of horses you can always get along.” There is 
sound sense in the foregoing passage, and the only attempt 
which can be made to dispute it must rest on the assump- 
tion that the engine is so light that it can be hauled out 
of the way in two or three minutes like a tram-car; or 
else that it will be so constructed as to be sure not to 
break down, and both assumptions are ong Se. 

So far as we know, the only engineer who attained 
anything like permanent success in working tram roads by 
steam is Mr. Hughes, of Loughborough, and that success 
is due entirely to the large experience which he has had in 
building locomotives for colliery purposes. His tram-car 
engine 1s neither more nor less than a colliery locomotive 
modified to get rid of smoke and exhaust steam. The only 

lace where his engines are in regular work is—we gather 

rom his evidence before the committee of the House of 
Lords—on the Vale of Clyde Tramways, and on that line 
they have been working for two years. It so happens that 
this is a very exceptionally good and strong road, and 
Mr. Hughes does not ex a speed of five miles an 
hour. 1 the conditions are therefore favourable to 
success. But he was either unwilling or unable to give 
evidence concerning the cost of repairs, which is really 
the vital point. He was asked by Lord Norten what 
was the probable life of one of his engines ; and replied, 
“Tt is a question of keeping them in good repair. Whey 
do not wear out if you oan tow = ay the parts.” This 
self-evident proposition can hardly be considered a reply 
to Lord Norton’s question ; but we must be content wit 
it. His reply to the next question is, however, eminent y 
instructive. “They are lightly constructed, I suppose ?” 
said Lord Norton. Mr. Hughes replied, “They must be 
very heavily constructed. t has been the great mis- 
take in making these tramway engines. You must make 
them strong, and very good indeed. My engines weigh 
from 64 to 7 tons ; but we make them according to the 
work to be done, and the gradient to be surmounted.” 
The weight given here does not, we fancy, include con- 
densing water or fuel, and we believe we are correct in 
adding that Mr. Hughes’ best engines weigh 8 tons when 
starting on a trip. 

We must defer to another occasion much that may be 
said concerning this report ; but before putting it on one 
side we would impress once more on tramway owners 
and engineers the great truth, long since found to apply 
inexorably to the case of rai —to wit, that the per- 
manent way and the rolling stock are a great whole, and 
that they must be dealt with as such, and not as two 
distinct things. So long as the inventor or the engi- 
neer is content to accept a read, and try to make 
an engine which will work on it, so long will disap- 
pointment follow his steps. It is not that the thing 
cannot be done, but it cannot be done at the price. Again, 
the engineer who resolves that his engines at all events 
will not break down, is certain to play havoc with bad 

rmanent way; and the use of his engines will be 

ound anything but profitable by the companies. If 
tram-car companies want to supersede horses by steam 
they can have their wish gratified, but they must pro- 
vide a we good road for the engine to run upon ; 
and nothing in the whole of the report before us deserves 
more _— than the suggestion that the Board of Trade 
should be satisfied that the roadway is fit to carry loco- 
motives before they are permitted to run on it. 


BOARD OF TRADE CERTIFICATES FOR THIRD ENGINEERS. 


By far the larger number of British steamships carry 
but three engineers, the chief, second, and third. The 
first is not expected to keep watch, and his place in the 
engine-room is filled for eight hours out of the twenty- 
four by “The Donkey Man ;” in other word i 


@ species 
of supplementary engineer, who has charge of the donkey 
pumps and steam winches, and discharges besides many 


supplementary duties of various kinds. Although the 
chief does not keep watch in the strict sense of the 
term, he nevertheless is more or less often in the engine- 
room ; and it is not possible that the donkey man should 
make any great mistake, or commit any serious bluader. 
So long as everything is going right, and there are no 
hot bearings, feed pumps out of order, or other troubles, 
all is well. The moment anything goes wrong the 
gg og calls his chief, and his responsibility is at an 
end. The donkey man is not necessarily an engineer ; 
sometimes he isa boiler maker. His pay is a little higher 
than that of a leading stoker. He passes no examinations, 
and is practically ignored by the Board of Trade. As 
regards the position of a third engineer, there is much 
that is exceedingly anomalous, and we have dwelt on the 
functions and position of the donkey man in order 


that those of the third engineer may be fully 
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understood. During eight hours out of every twenty-four 
—that is to say, for two watches of four hours each—the 
engines of a s p are absolutely under the control of 
the third engineer, and should bearings get hot, or other 
troubles arise, he is cted to get his bearings cool, and 
to surmount his troubles, without disturbing the chief or 
second engineers. He is rated on the ship’s books as an 
engineer, and he is supposed to be able to do his duty as 
one. 

Now, a chief engineer must have passed two examina- 
tions and obtained two certificates from the Board of 
Trade, and a second engineer must have passed one 
examination and hold one certificate, but a third engi- 
neer passes no examination, and holds no certificate. We 
thus find that while the Board of Trade refuse to let a 
steamship go to sea unless she has two properly-qualified 
engineers on board, it shuts its eyes to the fact that 
these qualified men are in charge of the machinery for 
only two-thirds of the time the engines are under steam ; 
and shipowners might, if they so pleased, appoint as 
third engineer a man who had previously driven cabs or 
followed the plough, all his life. It may be said that 
shipowners use discrimination in this matter, and take 
care to appoint competent men. This is no doubt par- 
tially true ; but it is very-far from being universally true. 
There is an idea extant that a young man can learn to be 
@ sea-going engineeras well on board ship asany place else, 
which is a mistake. But allowing, for the sake of argu- 
ment, that it is quite true, the operation of this method 
of imparting technical instruction is to throw work on 
the chief and second engineers which they ought not to 
be expected to perform. Not only have they to execute 
unassisted all repairs done at but to make all neces- 
sary adjustments without the aid of athird man. In 
time, no doubt, the third engineer learns something, 
but it can never be much, and while he is learning the 
safety of a large steamer is entrusted to him. The whole 
system is without any parallel in any business or avoca- 
tion that men follow to make a livelihood. It may be 
said that in practice, things are not quite so bad as we 
would. make out ; but nothing that we could say could be 
set down as exaggeration. Men are often made third 
engineers apparently solely because they have no sort of 
fitness for the discharge of a third engineer’s duties, and 
because they know nothing about steam. We 
might give dozens of examples were it neces- 
sary. We might cite the case of the third engi- 
neer who had never had any training whatever, 
save that he had helped to work a steam ploughing engine 
for one winter before he found himself in an engine 
room; of the man who defined a vacuum as “ waste 
pressure ;” and we might even go into details concerning 
a youth who did not ‘know whether the steam went first 
into the = or the low-pressure cylinder of a compound 
engine, and who believed that the degrees on a salino- 
meter stem showed the number of inches thick of salt 
deposited “all over the inside of the boiler”—thus, ;'; was 
lin. of salt, and so on. We need scarcely add that men 
of this type cannot handle a chisel and hammer, and that 
they could not file up a six-sided nut true to save their 


lives. They are practically useless on board ship, save | P 


to act the part of greasers ; and even at the work of 
lubrication they by no means excel ; and it must not be 
forgotten that they are paid some £7 a month, and have 
an excellent table kept for them. 

Most: of our readers will, we think, agree with us that 
it is desirable some remedy should be sought for what is 
really a sas unsatisfactory state of affairs. One is very 
easily found. Let the adoption of the system carried out 
by some ene firms be enforced in all cases under a 
slightly different form. This system is briefly this: 
When a man wants to obtain a berth as third engineer he 
has to submit his indentures to the managing engineer of 
the firm, and thus prove that he has served a regular 
apprenticeship. For reasons which are forcible enough 
in some cases, the managing engineer is content if two 
years have been served in the fitting and erecting shops, 
provided he can produce good testimonials. ‘He has 
then to pass a very simple viva voce examination, intended 
to show whether he knows the use of the various parts 
of a marine engine, the general principles of its action, 
and that he has a fair appreciation of the nature of the 
methods of working peculiar to marine boilers. If his 
answers are satisfactory he is generally put into the shore 
gang for a couple of weeks in order to familiarise him 
with the details of marine engine work. When sucha 
man gets to sea he is of use from the first moment; and in 
a very little time he may be safely trusted to keep watch. 
Unfortunately this system is not universally adopted, and 
we would suggest that the Board of Tradeshould holdsimple 
examinations for third-class engineers, and that all these 
engineers should secure Board of Trade certificates. The 

roduction of indentures favourably indorsed by the 
firm to whom the would-be third engineer had served his 
time, and the answering of a few easy questions intended 
to ascertain whether he did or did not know —a 
about a marine engine, would answer every purpose. 
the candidate had never served a regular apprenticeship, 
then he should be called upon to produce certificates 
from those with whom he worked in fitting or erect- 
ing, and the questions put to him should be a little more 
searching. It will be said that under this system many 
men would be excluded because they had neitherserved an 
= gene 4 nor worked as fitters. To which we reply, 
that the man who has no practical experience as an 
engineer has no business as third engineer on board a 
steamer. The object of the examination would be the 
exclusion of men who wished to go to sea to learn a 
business which can only be properly learned on shore, 
where they will not endanger any lives. That serious 
accidents do not now occur at sea as a result of the em- 
ployment of incompetent third engineerss is due to the 
vigilance of the chief and second engineers ; and, we 
may add, in many cases to that of the donkey man. — 
he present system is very unfair in its operation. 
The profession is already overstocked, and instances 
might be cited, as a consequence, where men holding 





certificates as second engineers are actually serving as 
donkey men, under the orders of third engineers who 


know nothing. in, men who have served as third 
engineers for y and are experienced, steady, com- 
petent men, but so far uneducated or cowardly that they 
cannot get a of Trade certificate, serve as donkey 


men, or even as leading stokers, making room for men 
who never knew one-half as much as they have 
forgotten. The adoption of the measures which we 
suggest would do much to amend matters, and this 
without introducing any counteracting disadvantage. It 
would be quite possible for the Board of Trade to spoil 
the scheme by making the examination too severe. But 
on the whole the examinations of the Board are well 
managed and fair, and very small exception can be taken 
to them; and there is no reason to suppose that the 
Marine Department would make a mistake in this 
respect. The institution of examinations for sea-going 
engineers has done much good, and we believe that the 
honest desire of Mr. MacFarlane Gray in particular, has 
been to improve the status of sea-going engineers and to 
raise them above the level of ignorant drudges. There 
is no reason why they should not be gentlemen, and the 

should as a class desire heartily the enforcement of all 
rules and regulations which raise their ition. The 
granting of Board of Trade certificates to third engineers 


would tly promote the object ; and we have reason to 
- some that engineers as a body look on the idea with 
favour. 





BRIDGING THE INDUS. 

Nor long since, in an article on Indian Frontier Railways, we 
drew attention to the dilatoriness with which the extension of 
Indian State Railways had been carried out ; and the diffi- 
culties which had in consequence to be overcome in forward- 
ing the supplies to the army now engaged in Afghanistan. 
One of the most formidable of these was the crossing of the 
river Indus, which now tically cuts off railway communi- 
cation from the most caliging of the north-west provinces of 
our Indian Empire. There can be but little gained by exten- 
sions to the north of this river until a bridge is constructed 
to connect the lines on its southern and northern banks. This 
fact has long been foreseen ; but notwithstanding the obstacle 
presented by the want of a bridge, to efficient extension of 
the Indian system of State Railways, the various proposals 
which have from time to time, for years past, been submitted 
to the Indian Government for carrying out the work, have 
been always shelved and committed to the limbo of good 
intentions. The Indian authorities have feared to commit 
themselves to the outlay which the undertaking must neces- 
sarily involve, and their procrastination, whether justifiable 
or otherwise, brought them face to face with a serious 
obstacle when the Afghan war broke out, which forced upon 
them then an expenditure far greater than would have 
sufficefl to construct the bridge over and over again. Taught 
by their recent experience, however, we learn that the 
Indian Government has decided upon undertaking at 
last this important work, and Mr. Guilford Lindsay 
Molesworth, M. Inst. C.E., the Director of Indian State 
Railways, has received instructions to submit designs for 
the structure. We understand that Mr. Molesworth 
urposes to cross the main stream by a single span of 750ft., 
and that in its construction he contemplates the use of steel 
only. Experience in the use of this material for such work being 
as yet comparatively limited, the Indian Government, we are 
informed, considered that before committing itself to final 
acceptance of Mr. Molesworth’s designs it would be most desir- 
able that that gentleman should proceed to England and 
make himself fully acquainted with all the results of the most 
recent practice with it, and with such details as to its manu- 
facture and testing as should enable him to be able to specify 
with confidence the method in which the work should be 
carried out. His design of such a s as 750ft. is un- 
doubtedly very bold, and is not exceeded by any girder struc- 
ture yet erected in any part of the world. Those responsible 
for the acceptance of the design have done wisely therefore, in 
——— Mr. Molesworth — possible facility for green. 
against failure by previous study of the best ae of stee 
manufacture and construction open to him in England and on 
the Continent. The enterprise is a novel one, and will open 
the road to the future development of the use of this material, 
which, although as yet in its infancy in such forms of applica- 
tion, promises to be the material of the future. Its employ- 
ment, owing to its light scantling, will render novel and 
special forms of construction necessary to pom against the 
tendency to buckle likely to manifest itself in such a great 
span as that of the proposed girder. 


ENGINEERS IN THE NAVY. 


TsoveH the modern war-ship would be more helpless with- 
out its steam machinery, and the many engineering appliances 
upon which its safety depends, than the old three-decker 
without sails, it is notorious that engineers in the Navy have 
hitherto been ranked below men, generally speaking, infinitely 
their inferiors in ability and responsibility. e have on 
several occasions dwelt upon the necessity for reform in the 
treatment and remuneration of men holding such pre-emi- 
nently responsible positions in these vast modern floating 
engineering establishments, and we are glad to find that now 
that the inferior class of scratch engineers enlisted during the 
Crimean war has been almost wholly replaced by men of a 
higher standard, that their case has attracted some of the 
attention it deserves, as is illustrated by a paragraph in a 
recent impression of the T'imes:—‘‘The engineers of the 
Navy now comprise 210 chiefs, 470 engineers, and 132 
assistant ineers. They owe their position entirely to 
their usefulness on board ship, and to the fact that the steam 
engine, which demands special knowledge, is a prime factor in 
modern men-of-war. But, although they are the authorities 
to whom all scientific questions are referred, and have charge 
of the electric lights, agp en doors, hydraulic gun gear, 
ventilation, and steering machmery of the ship, besides 
attending to the thirty or forty engines which are contained 
within the decks of a modern armour-clad, their advance in 
the service has been gradgingly conceded, while, in regard to 
mess arrangements and cabin accommodation, they are placed 
in an inferior position to even the purely clerical element. 
The engineers were precluded from participating in the bene- 
fits accruing from Mr. Ward Hunt’s temporary scheme of pro- 
motion, which only referred to flag officers, captains, and 
lieutenants. They are still, in spite of a recent order, com- 
pelled to sling their hammocks from the deck-beams, and 
until last year they were denied the title of ‘officers’ in 





respect to all invitations sent on board. In 1875 the Lords of 
the Admiralty directed Admiral Sir A. Cooper Key to form a 
committee for the purpose of inquiring into the supply of 
highly-trained engineers and artificers for the fleet, and of 
recommending any measure for the improvement of the engi. 
neer branch of the Navy. The committee reported in 1876, 
and though Mr. Ward Hunt did not see his way clear to 
adopt the whole of the suggestions in the interests of the engi- 
neers, he stated that the concessions which he was willing to 
make were only to be regarded in the light of instalments, 
Since that time, however, no further concessions have been 
paned. and the engineers are now @ pooling siesily to their 
ordships, and indirectly through mem of the House of Com- 
mons, that the recommendations of the committee may be 
carried out in their entirety. They state that the committee's 
scheme, by stimulating the flow of promotion and improvin 
the pay and retirement allowances of the engineering branc 
of the service, would, with a few modifications, satisfy their 
demands; and they urge a further consideration of their case 
on the grounds that Admiral Key’s committee was an 
Admiralty committee, that the suggestions embodied in its 
report were ‘the results of careful inquiry and mature 
deliberation,’ and that sufficient time has elapsed to observe 
the working of the changes inaugurated in 1877. At present 
the full pay of an assistant engineer is 7s. 6d. per day after a 
year served in the confirmed rank, while that of an engineer is 
11s. perday after six za with no other increase, and of a chief 
engineer, 13s. per day on promotion; but had the recom- 
mendations of the committee been adopted, the assistant 
engineers would have 7s: 6d. a day after a year served; the 
engineers, 12s, per day after nine years; and the chief engi- 
neer, 14s, per day on promotion. Similar augmentations 
were suggested in the full-pay of inspectors and chief 
inspectors of machinery, and in the half-pay of all grades, The 
engineers also urge that the maximum of retirement may be 
obtained by a continuous service of pipes Phe years; that 
they should in future be classed with the military or executive 
branch of the Navy, but ‘among those who would not at any 
time succeed to command;’ and that some changes may be 
made in the system of counting senior and junior service.” It 
is expected that the claims of the men thus spoken of will 
form the subject of discussion during the coming debates on 
the Navy estimates. 


THE STEEL MAKING CAPABILITIES OF BENGAL, 


WHATEVER may be the fate of the two blast furnaces and 
the foundry of the Bengal Iron Company at Burrakur, there 
is not mach room to doubt that either by governmental or by 
private enterprise, iron and steel will be hereafter produced 
in the Bengal Presidency upon a scale somewhat commensurate 
with the natural advantages which, for the manufacture of 
those products, that part of India presents. A report upon 
the subject, now in print, made to the authorities by Mr. 
Walter Ness, shows that, in addition to the 1500 acres held 
by the Bengal Company, which contains the usual beds of 
ironstone belonging to the shale up, and represents 400 
million tons of ore, there is in the immediate neighbourhood 
a large area of similar land capable of keeping a dozen furnaces 
going for centuries, In like manner the coal supply thereabouts 
is declared to be ‘‘ practically inexhaustible.” Different from 
the tender, ashy coal of the Central Province, the Bengal coal 
offers no impediment to smelting by the blast furnace. Indeed, 
some of the recently opened coal is found to be ‘fairly 
suitable for conversion into coke;” and it is Mr. Ness’s belief 
that as the field becomes better x up and known, more 
of that quality will be found to be available. The requisite 
limestone for fluxing is likewise at hand, At the date of the 
report, 40 tons a day of cast iron for sleepers were being 
made for Government by the company; but this was the 
great bulk of the total business done. The phosphorus in the 
pig metal derived from the fuel and the flux, Mr. Ness shows, 
can be reduced to the point at which the iron can be adapted 
to steel making upon the Bessemer method, supplemented 
with the washing of the molten iron by melted oxides, upon 
the principle suggested by Mr. I. Lowthian Bell, M.P. In 
Bengal, therefore, the Government and private consumers in 
India could supply themselves not only with steel rails, but 
likewise with steel of all kinds, for the ore is shown to contain 
from 65 to 68 per cent. of peroxide of iron, while not far off 
there is manganiferous ore for oxide washing, and fire brick 
materials are very easy to get. Raw iron and steel, the report 
concludes, can be made as cheaply in India as in England, ex- 
cepting the item of European management, which Mr. Nessdoes 
not put down at much over 5s. per ton on the metal produced. 
Experienced and wealthy steel makers in England seeking 
new ventures might do worse than start business in the 
Bengal Presidency. 


THE CLEVELAND IRON TRADE AND THE DURHAM 
STRIKE, 

Tue Durham strike, and the co uent stoppage of su 
plies of fuel, is being felt acutely in the Cleveland district. The 

rocess of damping down is now going on, and it may be 

oubted whether some of the furnaces will ever again be 
re-lighted, at any 1ate while trade continues as at present. 
Apart from the immediate effect on the industrial population, 
which is most serious, as ironstone mines are laid offand some 
thousands of men either already out of employment or under 
notice to terminate their engagements, the effect upon the 
district commercially is most disastrous, The export trade 
in coals, which wae considerable, has already disappeared ; and 
very soon shipments of iron must cease, because of the 
heightened price which is being occasioned without a con- 
current increase in the selling price of the iron of the districts. 
Difficulties are aiso likely to arise with regard to the interpre- 
tation of the ‘‘ strike clause” in all contracts between makers 
and consumers. Some of the former hold that they are not 
bound to continue delivering out of stock on account of their 
contracts, while consumers maintain that so long as they 
deliver at all they must complete their contracts. Complica- 
tions will thus arise, and heart-burnings be caused, which it 
will take a long time to remove. Everybody in Cleveland, 
we are informed, longs for a settlement of the strike, save a 
pated very few—selfish men, who hope to make a pre- 
sent profit by disposing of iron at enhanced rates, 


THE WHITBURN COAL WINNING, 


PRACTICAL success has at last attended the efforts that have 
been made on so a scale at the Whitburn Colliery sink- 
ing. It may be remembered that when the shaft of the 
sinking was 27 fathoms deep water was met with; and asa 
last resort the Kind-Chaudron system was resorted to, when, 
after an immense outlay, a feeder of water, to the amount of 
10,000 ons a minute, appeared to make failure certain. The 
first cylinder put down pierced a bore hole nearly 5ft, in dia- 
meter to the distance of 40 fathoms from the surface; and 
when this had been done a larger cylinder was put down, 
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which continued to work down to 63 fathoms, and which was 
withdrawn last month, Cylindrical tubing has now been 
inserted, and the English sinkers have again resumed opera- 
tions, the continental system having completed its work 
successfully. The overcoming of the vast volume of water 
makes the venture one of the most notable of the many 
attempts to enlarge the area of the Durham coalfields, 
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The Public Health Act, 1875, Suggestions for the Preparation 
of District Maps and.of Plans for Main Sewerage, Drainage, 
and Water Supply. By Roxerr Rawutyson, C.B., C.E. 
Revised to 1878. Printed at her Majesty’s Stationery- 
office. London: Knight and Co., Edward Stanford, Allen 
and Co. Westminster: P. §. King. 

Tue recent sanitary enactments have put such a different 
face upon the character of town and village drainage that 
there is nothing surprising in the statement that these 
Suggestions have become necessary, in consequence of the 
frequent applications to the Local Government Board for 
information relative to plans to be submitted when sanc- 
tion is required for loans and other Lo gy of the Public 
Health Act. The usual piecem drainage opera- 
tions in small towns and villages can, moreover, 
carried on by men wholly incapable of comprehendin 
or laying and carrying out a system of sewerage, an 
hence it can be easily imagined that the district surveyors 
did not require much encouragement to write to the 
Board for information as to the principles to be kept in 
view in framing plans for works of main sewerage and 
water supply. Hence the ap rance of the book before 
us as a general answer to all ordinary questions on the 
subject within the limits indicated by its title. It does 
not pretend to be a treatise on drainage and water 
supply, but inasmuch as it contains the sort of infor- 
mation which experience has taught Mr. Rawlinson, as 
Engineering Inspector to the Board, is required to answer 
the questions most often put by inquirers, it is not too 
much to say that it ought to contain that in which many 
treatises are wanting as guides to district surveyors. 
This the book does contain, and it will prove very useful, 
not only to town surveyors, builders, and architects, but 
to engineers generally, for real knowledge in sanitary 
engineering is not the most widely disseminated, and 
these hints from Mr. Rawlinson’s experience must 
prove of value to all interested in the subject, and 
especially those who have not long made it their 
study. The book opens with a short explanation of the 
terms used, and these should help to secure uniformity 
in the nomenclature of sewerage. This is followed by 
directions for the preparation of maps and plans, and an 
introductory history of the removal of sewage. The 
“Suggestions” then begin in earnest, and town surveyors, 
architects, builders, and others will be surprised at the 
number of things which they should not do. These, of 
course, are equally valuable with the directions as to what 
should be done, as they are warnings against what the 
author has known to be done, and to be attended with 
failure. In this respect the instructions as to house drains 
and ventilation, and drain connections generally, are 
very explicit and satisfactory, and refer to houses in 
streets which must be underdrained, as well as houses 
partly or wholly detached. Mr. Rawlinson had probably 
in view the rule-of-thumb-superannuated-tradesman- 
builder-plumber-sort-of-handy-man -surveyor when he 
wrote :—“Surveyors who have had little practice in 
sewer construction do not at once perceive the necessity 
for straight lines, true gradients, manholes, and lamp- 
holes, at the changes of line or gradient,” and he must 
have heard something of the drai of Bournemouth 
before he wrote the continuation of that sentence, which 
runs, “the reasons will, however, become obvious when 
the works have been completed.” The direction that the 
contents of water-closet pans should be discharged with 
the flap closed down will uzzle those whose builders 
have not complied with the further direction that the 
valve handle should be free of the flap or seat cover. 

Sewage disposal is briefly considered in respect of the 
different processes, and all with the conviction that the 
Se can only be effected at a cost which must be 
looked upon as part of the cost of scavenging. Under 
certain conditions Mr. Rawlinson favours sea discharge, 
and for inland towns generally, sewage irrigation. e 
objections to this and to water carriage he shows un the 
whole to be groundless, and some useful information on 
sewage farming is given. 

Water supply forms the subject of a considerable part 
of the Suggestions. The dea principles to be observed 
are briefly stated, and a large number of useful hints and 
notes respecting pipes, syphons, cisterns, &c., is followed 
by notes on impounding reservoirs, in which the import- 
ance of keeping all pi valves, and other draw-off 
works clear of the artificial reservoir embankment is 
strongly insisted upon, and the necessity for carryin 
them through the solid natural bank shown. Appendix 
gives full particulars of the conditions under which con- 
tracts and specifications may be made under the Public 
Health Act, 1875. Instructions as to applications for 
provisional orders to put in force the compulsory powers 
of the Lands Clauses Consolidation Acts are given in 
Appendix B. Some very useful figures relating to 
the cost of constructing wells in different strata 
are given in > i way C, and in Appendix D is 
given a table of the prime cost of iifferent kinds 
of machines for raising water, including motors 
of different sorts, such as are specially adapted for 
raising water for small towns and villages. The 
Board of Trade regulations as to house fittings in the 
metropolis are given in Appendix E, and a perusal of 
these shows how scandalously they are ignored, to the 
detriment of the purity of the water, the efficiency of 
the supply, and to the serious loss. of the companies, 
Many thousands of pounds per year might be saved by 
each company, and a smaller and more profitable charge 
made for the supply of water, if each company main- 
tained a small but efficient staff of inspectors to examine 
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the water fittings of the houses of their district. It is 
probably not too much to say 20 per cent. of all the water 
supplied from the mains is wasted by bad fittings, and 
the use of cisterns and connections in condition. — 
The annual amount of principal and interest requisite 
for the repayment of loans at different rates of interest 
in any number of years is given in Appendix F. Eighteen 
sheets of lithographed drawings give approved types 
of maps, plans, and designs for sewers, manholes, sluices, 
service tanks, reservoirs, filter beds, penstocks, over-flow 
valves, ventilation s ts, sewer junctions, main sewer 
outlets, and sections of brick sewers of different sizes 
and thicknessess, with the quantities per yard run in 
each, and the cost. This last sheet is particularly useful, 
pau the lithographer has not done his part of the work 


we 

We have spoken of the useful character of these sug- 
gestions, and we may add that, being an official publica- 
tion, it is sold at a nominal sum. 








GAS ILLUMINATED BUOYS. 


Ir has been known for some time that Messrs. Pintsch, 
Pischon, and Company had «OT their compressed oil-gas 
ese were under trial by the 
German authorities. The method of making this gas was 
described in Tue Encrinzer of 26th July, 1874, and its appli- 
cation to lighting railway carriages on the 15th February, 
1878, so that we need not here say more than that the gas there 
described is the same as that now applied to buoys, and that 
it is passed into the buoys at a pressure of 90lb. per square 
inch, 

This application has now been under experimental trial for 
several months by the Trinity Board, who have placed model 
buoys in the hands of different officials for their observation 
and report. One was placed in the Thames, off Trinity 
Wharf, Blackwall. This buoy was of 60 cubic feet capacity, 
and burned from 5 p.m. on the 29th of August to 6 p.m. on 
the 25th of September last, with a full, bright light, and with 
a gradually reducing flame to 9 p.m. on the 26th, when it 
went out. In his report upon it, Mr. Hattersley, superin- 
tendent, states that he ‘‘tried to put the light out by forcing 
water at great pressure against the lantern, but could not.” 
Another buoy was tried in an exposed position at the mouth 
of the Thames, with the result that the Elder Brethren ordered 
two buoys to be constructed on their model, and to be fitted 
with the gas apparatus. Another model buoy of the same 
capacity was tried in the river off Dundee, at the request of 
Mr. David Cunningham, the harbour engineer. This burned 
for twenty-seven days of twenty-four hours. Two and a-half 

ears ago Mr. Cunningham recommended these light buoys, 
but the Harbour Trustees would not try them, and ordered 
the usual costly lightship instead. The trial of this buoy, 
however, has convinced every one that this was a mistake, and 
the harbour engineer, in his report, expresses his conviction 
that ‘‘ buoys can now be constructed of sufficient capacity to 
remain continuously lighted for six months without attention.” 
He further says that the light may be sufficiently elevated to 
show a distance of six or eight miles, and that he considers 
the general re of this system of floating light inevitable 
and of inestimable advantage to shipping. 

Generally speaking the buoys may be of any of the well- 
known forms, but those for the Trinity House will be con- 
structed on Herbert’s design adopted many years since, and as 
shown by the illustration, page 289, With the buoysas tested 
at the above-mentioned places an ordinary square framed lamp 
has been used. For the buoys now being made the lanterns 
will be as now illustrated. The buoy is a strong gas- 
tight plate iron vessel, capable of withstanding a high pressure 
of gas. To the upper part of the buoy is attached a strong 
stayed tube projecting to some height above the water, serving 
as conduit for the gas, and carrying at its upper end a lantern 
with the gas burner. The tube communicates with this burner 
by a small pipe, a Pintsch tor being interposed within 
the casing, to reduce the pressure of the on its passage 
from the interior of the buoy, to the ordinary pressure of 
illuminating gas—about hin. of water—before issuing from the 
burner. At the upper part of the buoy casing is a side 
nozzle, closed by a stop valve, to which can be tempo- 
rarily attached a flexible hose leading from a reservoir 
of gas under pressure on board a boat, for the purpose of 
charging the buoy with compressed gas when required. For 
charging the buoy, the boat with the reservoir of compressed 
pas is brought close alongside. The nozzle of the hose having 

en securely fixed, the screw valve is opened and the com- 
pressed gas 1s allowed to flow from the reservoir into the buoy 
until the pressure gauge indicates that the gas in the buoy has 
attained the required pressure ; the valve is then closed and 
* supply hose borage 

rom the regulator the gas to the burner, through a 
cock commanded from poe 3 the casing. The top of the 
lantern is closed by a hinged cover fitting air-tight on to a 
coned seating on the upper ring, and having passages com- 
municating with the outer air. It is protected by a wind 
goard, through which the air required to support the flame of the 

p enters, and after passing down through the annular 
space between the glass and lens, enters the interior of the 
lantern below the gas burner. Above the latter is a chimney 
leading into the main chimney formed on the lantern cover, 
and protected at the top by a wind guard and also by a 
horizontally projecting rim, against the ingress of wind and 
spray. 

The Pintsch regulator valve used on the railway carriages 
acts by gravity, but forthe purpose of these buoys its action 
is rendered independent of the position of the buoy by means 
of a spring so connected to the admission valve and regulati 
lever, that when the lamp is in an inclined position, in whic 
the valve will not drop open by gravity, it is pulled open by 
the spring. 

The Pintsch Lighting Company have completed ingenious 
electric arte by which the light may ‘ extinguished 
and relighted at sunrise and sunset, but the saving which may 
be effected by this is so small, when all the costs, apparatus, 
wear of cables, &c., are taken into consideration, that it is 
deemed by the authorities undesirable to extinguish the light 
at any time, and it is not likely to be extinguished by force of 
weather. The light which was poe we. near the Mouse 
lightship, about 44 miles off Shoeburyness, in October last, 
experienced some very rough weather, and the water often 
went over the lamp, but the light was not affected. The 
electric light apparatus has been completed and may be seen 
at Messrs. Pellatt and Co,’s glass works, Pomeroy-street, S.E. 
The buoys now being made will hold about four months’ supply 
of gas, and it is proposed to make them of larger sizes. The 
fact of the supply lasting so long a time removes any objection 





that might be suggested as to making good the connection by 
hose between the buoy and the supply-vessel boat. {n the 
ease of a buoy which will burn four months it would be the 
duty of those who have charge of the supply to make use of 
the first fair weather after the lapse of three months. A 
month would thus be at disposal for getting a sufficiently 
smooth day to do the work. 

Now that these buoys have been proved practically reliable 
their small cost will enforce their adoption in every harbour 
and in all our estuaries, many of which are at present 
miserably buoy marked. A minor application, but to those 
concerned very important, will be its employment by tele- 
graph cable engineers, who will be able to attach a jighted 

uoy to a cable when by force of weather it is necessary to 
slip it. The cable ship can then steam round and round the 
buoy during night, and take it in the morning without loss of 
time. As lightships, temporary wreck inarks, and forvery many 
other purposes, the system will find a very wide application. 

The cost of the light, it should be stated, is about 3d. te 
6d, per twenty-four hours. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Av the meeting on the 22nd of April, Mr. Bateman, president, 
in the chair, the paper read was on “‘ Dioptric Apparatus in 
Lighthouses for the Electric Light,” by Mr. James ‘T’. Chance, 
Assoc. Inst. C.E. 


The author briefly premised that in the Fresnel or dioptric 
system, the source of light occupied the central position within 
a structure of glass zones, or annular ents, by which the 
incident rays were condensed and di on the sea; and that 
there were two principal kinds of dioptric apparatus, the fixed 
and the revolving. He then proceeded to make some observa- 
tions concerning the different optical treatment which a small 
radiant like the electric arc required from that which suited an 
ordinary flame. In the latter case, as, for it concerned sea-lights, 
the object was not only to parallelise all the rays emanating from 
any point of the lumi , but able to reduce the vertical diver- 
gence due to the height of the flame by increasing the diameter of 
the optical instrument. On the other hand, the smallness of the 
electric arc afforded the opportunity of obtaining from the 
dioptric zones or other elements, by suitable generating sections, 
whatever divergence, whether horizontal or vertical, might be 
desired. It was also pointed out that the source of light, in the 
case of the electric arc, could not be entirely depended upon for 
maintaining the same position in relation to the focal horizontal 
plane ; and that consequently, since the vertical divergence due 
to the luminary would move upwards or downwards with any 
vertical displacement of the radiant itself, the mariner could not 
be absolutely secured from failing to see the light, unless a special 
vertical divergence were given by the me eee apparatus, inde- 
a of that caused by the size of the electric arc. This, 

owever, involved the adoption for this illuminant of a dioptric 
instrument considerably larger than what was original contem- 
plated, so as to reduce materially the luminary divergence, and 
thereby be free to substitute for it, to some extent, a special 
vertical divergence. The author stated, that in 1862 he had ex- 
P himself in favour of a much larger apparatus than was 
then yo en with the electric light at Dungeness. Also that in 
1865, Messrs. D. and T. Stevenson and recommended a third 
order apparatus for the purpose, in their report to the Commis- 
sioners of Northern Lighthouses. A similar result was arrived 
at by the Elder Brethren of the Trinity House, in 1869, in con- 
sequence of a trials instituted by Professor Tyndall, 
for testing the relative merits of a sixth order light, and a third 
order one respectively, when used with the electric radiant. 
The Souter Point Revolving Light, which was first exhibited in 
January, 1871, was described. Reinea were assigned for adopt- 
ing two optical agents—one to condense the light in the verticai 
plane, the other to produce the required horizontal compression— 
instead of attempting, even for the refracting part of the appa- 
ratus, to effect the two condensations res’ “g bya singleagent. 
Reference was made to the proposal of Mr. Thomas Stevenson, 
M. Inst. U.E., for attaining this latter desideratum ; as likewise 
to that of Mr. Brebner, M. Inst. C.E., with a similar object. 
The method actually adopted was similar to that which had been 
already employed in France for the revolving light with the 
electric arc. It consisted of a fixed third order light encircling 
180 deg., and of a rotating octagonal drum of the same height 
surrounding it. Each side of this drum, comprising three panels 
in height, was composed of vertical refracting prisms, by which 
the light, radiating in azimuth from the inner fixed apparatus, 
was compressed horizontally into a beam 7 deg. 8 min. divergence 
in addition to that due tu the diameter of the electric arc. This 
was done in such a manner that every single prism had its own 
independent divergence of the same amplitude, whereby was 
obtained an extent of light-emitting surface of a height of 64ft. and 
of 22}in. in breadth. Stress was laid upon its being the characteristic 
feature of the beam issuing from any one of the sides of this glass 
drum that, in as before the eye of the observer at sea, its bril- 
liancy would, from first to last, remain unchanged, as distinguished 
from the waxing and waning appearance of the ordinary 
revolving light; consequently, at whatever distance the flash 
might be visible, the interval of its duration would be the same. 
Attention was also directed to the valuable suggestion made by 
Mr. J. N. Douglass, M. Inst. C.E., the engineer to the Trinity 
House, that advantage should be taken of the landward hemi- 
sphere of the radiant light of the electric arc, to provide -- 
a beam which should be made to issue through a window 
in the tower below the main light, in order to mark certain 
dangers in Sunderland Bay; and it was stated that 54°6 per 
cent. of the rearward hemisphere of light had been thus utilised. 
The two fixed lights which were inaugurated at the South 
Foreland in January, 1872, were descri It was explained 
how the whole of the catadioptric zones—both upper and lower 
—were in both lights made to parallelise the rays in the 
usual manner. The light, however, incident on the refracting 

rtion of each light was distributed over the sea from the 
orizon to within a short distance from each tower, by a succession 
of increasing angles of vertical divergence, so that the illumination 
of the sea became —— iminished as the distance from land 
was lessened. In each light there was a rearward arc to spare, 
and this was turned to valuable account, from 67 to 71 per cent. 
of this light being collected and acted upon by pa at vents, 
which were particularly described, and thereby distributed 
uniformly over the front azimuthal arc, so as to intensify not 
only the illumination of the horizon and the distant sea, but also 
that of the nearer sea. It was mentioned that the two Lizard 
lights, which were both fixed, and were first exhibited in 
h, 1878, had optical arrangements similar in every 
= ge to those adopted at the South Foreland Lighthouses, 
with a slight variation in the refracting portions, arising 
from the circumstance that existing apparatus had to be 
turned to account in the construction of each apparatus. 
A table was appended, showing the condensing powers in tke 
direction of the horizon of the lights deseri in the paper, 
distinguishing those optical portions which parallelised the 
incident light from those which gave to it special vertical 
divergence. According to this table, upon the assumption that 
the diameter of the electric arc was 12 millimetres, the con- 
densing powers in the sea-horizon direction were as follow :— 


Souter ee ek een ss ae Gh She SE. oa: ee Se 
South Foreland—high fixed .. .. .. .. .. .. .. SOIT 
South Foreland —low fixed Ce ed. See rhe on GB 
Two Lizard lights—-fixed .. .. .. et CO 


And data were added for adapting this table to particular cases, 
In a second table was given the respective condensing powers 


over the near sea, at different distances from the lighthouse towers, 
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ON THE MINIMUM AREA OF SCREW BLADE 
NECESSARY TO FORM A COMPLETE 
COLUMN.* 


By Professor James H. Corrermu, M.A., F.R.S.+ 


In a paper read before this Institution in 1865, the late Professor 
Rankine gave a complete theory of the screw yp age based on 
the supposition that the form and dimensions of the blades of the 
screw were such as to throw back a complete column of water. 
The distinguished author believed that such was actually the case 
in well-proportioned screws, and, no doubt, the fact, in man’ 
cases, the thrust depends not to any t extent on the onan 
area and form of the blades, but mainly on the disc area, lends 

support to the ——-- The verification, however, of 

the theory in the case of the Warrior contained in the paper in 
—— can hardly be considered satisfactory, since it involves 
difficult question of the augmentation of the resistance of the 
ship due to the action of the screw, and, besides, makes assump- 
tions as to the motion of the water at the stern of the ship, which 
su uent investigation has not confirmed. Experiments made 
since 1865—I refer especially to those of Mr. Isherwood—had, 
moreover, led me to believe that the column of water thrown 
back by a screw is rarely complete, and it was, therefore, with 
owes « easure that I found that, in a paper read last year, Mr. 
had made a new departure in the ee by comparing 

the action of a screw to that of a plate advancing obliquely 
through the water. The th of Rankine also compares the 
screw to an oblique acting paddle, but, instead of making use of 
our independent knowledge of the pressure on the blade, it pro- 
ceeds by considering a priori what the charge of momentum and 
quantity of water inden must be, and fails if that water does 
not occupy the whole disc area. Froude’s theory of a re- 
volving plate, if applied to actual screws without any qualifica- 
tion, would lead to the conclusion that the thrust of a screw of 
iven — and slip might be increased indefinitely either by 
iminishing the pitch or by increasing the blade area, results 
which cannot be acce . It becomes, therefore, an important 
question to know what are the limits within which either theory 
is applicable, and to which theory the action of an ordinary screw 
propeller most closely approaches. Without ania sg com- 
plete investigation, it is in the hope of throwing some light on 
this question that the present paper has been written. In passing 
from the simple plate to the screw blade, we encounter three 
istinct difficulties: (1) The change from motion in a straight 
line to motion in a curve; (2) The change from a flat surface to 
a curved surface; (3) The limitation of the quantity of water 
acted on. In the straight line motion, the water is disturbed at 
some distance ahead of the plate, whereas when the direction of 
motion is constantly changing this can y be conceived to be 
the case, and + meme ie the pressure on the plate is not necessarily 
same in the two cases. It is probable, however, that the 
difference is not important, at any rate for small values, of the 
angle (¢) between the plate and the direction of motion. Under 

e same circumstances the curvature of the plate also cannot 
much affect the pressure. For let us suppose the plate of very 
small depth perpendicular to the plane in which the centre moves, 
and let us imagine that plane folded round in a cylinder of given 
radius, so that the centre line of the rectangle becomes a spiral 
traced on the cylinder, while the _ itself becomes an element 
of a screw blade of given pitch. The centre of the plate then 
traces out a spiral path on the cylinder, which will be inclined at 
the small e ¢ to the element of the blade. The paths of the 
particles of water relatively to the element will be similar spirals 
wi undisturbed, while near the element they will deviate from 

spirals nearly in the same manner, and to the same degree, 
as the plane paths in the plane motion deviate from straight lin 
Hence the quantity of water acted on, the change of t 
of that water, an consequently the p e on the el t, 
must be nearly the same in the two cases. A complete screw 
blade can now be built up from the spiral elements, and the 
thrust determined by summation. The third difficulty, that the 
quantity of water acted on by the screw is not unlimited as in the 
plane motion, but cannot exceed that which passes through the 
screw disc, is much more serious than the other two, and compels 
us to restrict the theory to screw blades of small dimensions as 
compared with the diameter. For in order that the plane motion 
may exactly correspond to the spiral motion considered above, we 
must consider, not a single plate, but an infinite number of plates, 
ranged along a line inclined to the plate at an angle (9) equal to 
the pitch angle of the spiral motion, and p at a distance 
apart equal to the circumference of the cylinder, if the screw 
have but one blade, or at the distance of consecutive blades when 
there are more than one. The pressure on each plate will now 
be less than that on the single plate, because part of the water 
which in the single plate is disturbed by its action is now inter- 
cepted by the plates which lie in front of it; and thus it appears 
to me that the pressure on a screw blade must be less than that 
given by Mr. Froude’s method, because part of the water which 
would otherwise strike the blade, and which is necessary to 
develope its full thrust considered as arevolving plate, isintercepted 
by the blade which lies immediately in front, or if there be but 
one blade, by that blade itself in the course of the revolution 
immediately p ing. The magnitude of the deduction will be 
greater the larger the blades, and some idea of the size at which 
the deduction becomes sensible may be gained by the following 
rough method. Let / be the length of the plate V, its velocity in 
feet per lin., then the pressure on it per foot depth is 

P=1.7.1. sin. g V*. 
Now imagine each particle of water to receive the same change of 
motion V. sin. ¢ perpendicular to the plate which the particles in 
contact with the plate actually do receive, and let bp be the 
breadth perpendicular to the plate which those icles would 
then occupy, or, as we may conveniently call it, the “ breadth of 
uniform disturbance ;” then, di ing the angle gas always 
small compared with 9, Q=,; V 
Bh id 


is the quantity of water acted on per lin., while the pressure 
on the plate becomes, with feet and seconds as units, 
P=2 by. Vesin. ¢, nearly; 
comparing which with the former value of P, 
Y=. 81, 
showing that the breadth of uniform disturbance is ‘85 the length 
of the plate. The actual breadth of disturbance is of course much 
ter, and hence it follows at once that if the perpendicular 

istance of two plates be equal to °85/, a good deal of the water 
which would otherwise strike the rear plate will be intercepted by 
the front one, and the pressure on each one of the row of plates 
will be sensibly less than is given by the formula. To transfer 
this to the case of a screw, let b be the aggregate length of the 
circular arcs formed by the projection of the elements of given 
radius of all the blades on a thwartship plane, and let C be the 
whole circumference, then C corresponds to the distance between 
the plates measured along the line on which they are ranged, 
while for / we must take b sec. 6. Hence we infer that the blades 
will considerably interfere with each other if 

C sin. @=. 85. sec. 9; 








or, 
b=1.18C sin. 6. cos. 6 

In order, therefore, that the theory of a revolving plate may 

be applicable without sensible deduction, the fraction of the cir- 

pied by the blades must not be greater than 

118 sin. 9¢.8 9, or more probably considerably less. This 


* The column is, for brevity, throughout this said to be “ com- 
” when all the water passing thro the eat omnes out by any 
element of the blade is thrown back with the same velocity. 
t Institution of Naval Architects. 








explains why Mr. Froude’s formula for the thrust of a revolving 
plate gives an infinite result when the pitch, and therefore the 
mes angle ¢, is diminished. And if we increase sufficiently the 
raction of the ci f pied by the el ts, I think it 
is clear that the resulting motion of the water must be nearly 
such as is supposed in the early theory of Rankine. For if the 
row of plates su above are placed near enough together, 
all the water will move with the same velocity after passing 
through ; that is to say, in the case of the screw elements, a 
hollow oe race will be generated, the velocity of which 
will be found, as Rankine finds it, by supposing the velocity 
parallel to the element unaltered and the velocity perpendicular 
to it destroyed. It is true that if we followed the water which 
strikes any element, we should find that some of it passes on the 
leading side, and some on the following side of the element, and 
that therefore the velocity of some — of water parallel to 
the element is nearly reversed while that of others is in R 
This has considerable influence on the frictional resistance—see 
Appendix—but since the momentum parallel to the element 
cannot be altered the change o tum must be the same as 
Rankine supposes, and hence the thrust must be nearly the same. 
see, therefore, no reason to alter the opinion I have 
elsewhere* expressed, that this theory, though not mathemati- 
cally exact, is very approximately so when a complete column is 
formed, and I think it applies to this extreme case with about the 
same accuracy that the theo of a revolving plate applies to the 
other extreme case where the screw blades are supposed very 
small. From what has been said it a that the thrust of a 
screw will be less than that given by Mr. Froude’s method, by an 
amount which will be greater and greater as the column 
ye completeness, and at length, when the column is com- 
pletely formed, becomes that given by Professor Rankine’s 
method, after which it can increase no further. If, then, we 
equate the values of the thrust of a spiral element furnished by 
the two theories, we shall find the minimum length of the element 
which will be capable of generating a complete column, This 
length is exp ~ a fraction which gives either the fraction 
of the pitch occupied by a projection of the element on a longi- 
tudinal plane, or the fraction of the circumference occupied by a 
projection on a thwartship plane. In the Appendix it is shown 
that this fraction is given by the formula 


: . . a: 8 (98x1l—s)?. 9 
Fraction of pitch or circumference = 1.1 esa OF) 
where nine is the ratio of the circumference to the pitch, and s is 
the slip exp: as a fraction of the speed of the screw. For 
reasons which I need not stop to FP reage out, when s = O we get 
the formula given above for the value of the fraction at which the 
blades interfere with each other considerably. Numerical caleu- 
lation from this formula for various values of 9 gives the value 
of the fraction for each element of the blade, and the results may 
conveniently be exhibited graphically, the several lengths and 
arcs, when set out at the corresponding radii, forming the longi- 
tudinal and thwartship projections of a screw blade which every- 
where satisfies the condition in question. [have prepared adiagram 
adapted to the case where the slip is 25 per cent. and the pitch 
uniform, but the results are nearly the same for all slips between 
zero and 50 percent. The numbers given on the diagram are the 
values of the fraction found from the formula, and refer to the 
aggregate length of the blades, which theoretically may be 
divided between any number of blades arranged in any manner ; 
in the diagram the screw is two-bladed, and the values of 9 range 
from 0 to4. In practice, 9 would not be much greater than 3 or less 
than ‘75, limits which are marked on the diagram, and which 
show the of the ideal surface which corresponds to an actual 
screw blade of pitch about equal to diameter. We have thus 
determined the form and dimensions of the smallest screw blade 
which could under any circumstances form a complete column, but 
it does not follow that such a blade actually would do so; it is 
more probable that the completeness of the column increases but 
slowly with the size of the blade as it approaches the limit. It 
appears to me, however, that the diagram furnishes a sort of 
rough indication of the degree of completeness in which the 
column will be formed by each portion of an actual screw blade, 
and hence of the degree the action of the actual screw approaches 
either of the two extreme cases considered above. On examina- 
tion of the di it will be seen that the form is intermediate 
between the common and the Griffith screw, but that the dimen- 
tions are much greater. Like the Griffith, the length of blade is 
@ maximum for a pitch angle of about 45deg,, but the aggregate 
length is then nearly ‘6 of the pitch, or almost double that of the 











screw. Onthe other hand, the aggregate length at the tips 
of a screw, the pitch of which is equal to the diameter, is shown 
on the di to 35, which differs little from that of a 


common screw. It thus appears that ordi screw propellers do 
not form a complete column, and that the only case in which they 
ap) doing so is in the outer of a common screw ; and 
as it is known that the efficiency of a screw is increased by dimi- 
nishing its length at the tips, it is probable that too great an 
approach to completeness is not favourable to efficiency, the 
reason of which may be conjectured to be that in that case 
increase of the blade area increases the thrust much less than it 
increases the frictional resistances. Another cause however may, 
and I believe often does, diminish efficiency when the column 
approaches completeness, and that is the augmentation of resist- 
ance of the ship due to the action of the screw, which may — 
be imagined to increase as fast as the thrust when too muc 
water is required to supply the screw. It will now be seen that 
in actual screws the thrust given by Mr. Froude’s method must 
be much less than that given by Prof. Rankine’s, and the actual 
thrust less than either ; the deficiency in the second case for any 
part of the screw surface, depending as it does on the complete- 
wr of the py will be ay hly —— by the approach of 
the yo at part te the length o e corresponding 

of the blade of minimum area. Considered as a an a 
determining the thrust approximately, it is evident that Mr. 
Froude’s process is to be preferred, and its errors may in many 
cases be . It would be foreign to the purpose of this paper to 
enter on the question of frictional resistances. 

In writing this r I have purposely confined myself to 
theoretical casio 2 and have not ey experimental 
verification. Hardly any experiments have hitherto been pub- 
lished which can usefully be compared with theory in the present 
state of our knowledge, for either they involve the disturbance of 
the water by the passage of the ship, or they are made on screws 
stationary in the water in which they rotate, in which case the 
conditions are wholly different. Neither of these more complex 
cases are likely to be successfully dealt with till the more simple 
case where the screw acts on undisturbed water has been more 
thoroughly studied. 

APPENDIX. 
Nore I. —Comparison of Thrusts. 

Let @ be the pitch angle, ‘~ pitch, and ¢ the (small) depth of 
a spiral element of a screw blade, r the radius of the cylinder on 
which it lies, g the ratio of the circumference to the pitch, then 

2e7r 

q = cot. 0= ik ‘ 

The thrust by Rankine’s theory will be 
Ti =2emrtv (v—V), 
where V is the speed of the ship, v the sternward velocity of the 
water after leaving the screw in the mass of a cubic foot of water. 
Now if v be the speed of the screw, s the slip expressed as a 
fraction of that speed, 
v=v(1—s. sin.? 6); 
Ti =2emrt.s.v* (i—s. sin.® §) . cos.? 6, 








* See Annual of the Royal School of Naval Architecture for 1873. 





which, by expressing sin.® 6 and cos.? 6 in terms of g, becomes 
Ti=2emrt.sv®, eto 
Again, let b be the length of the arc formed by a projecti, 

the spiral element on a thw ip plane ; or, it tier! be pth 
blades than one the aggregate length of all such arcs, P the 
normal pressure, and T,, the thrust of the element considered ag 
a revolving plate ; then 

T, =p, area of projection 

* “area of element 

where V is the velocity of the element in its spiral path, @ the 
angle that path makes with the element. Now @ is given by the 


formula ‘ 
ee s.tan.0 _ 8.q 
mm © 1 + (1 —s) tan.? g gti-s 
which shows that for moderate slips g is always a very small 
angle, its maximum being for g = V1 —s, when 


tan. ¢ = 





=1.7b¢sin. p. V2, 





$ 

For example, for a slip of 25 per cent. ¢ is less then q°. 
Hence we may safely write tan, ¢ for sin. ¢ ; and, further, 

V2 = V? + v2. cot.2 6 = v2? { g? + (lL—s8)*}, 
whence by substitution for sin. ¢ and V*, we find 
as a ¢ + (L—s? 
T2=1.7b6¢tsqv*. oper oy 

a formula which gives the thrust of the element in terms of the 
same quantities as before. 

Equate now the values given by the two theories, remembering 
that in the second the units are feet and seconds, and that, there- 
fore, we must write m =: 2 in the first result; then we find 

f#+—sF 6 7 + (L—s) 
“*g+1—s rate. ® 
which may be written 
ER it a ae A BEI 
2¢r g@ri-—s (1+ q) 
which is the value of the fraction of the circumference occupied 
by the elements when the thrusts are equal. 
When s = 0 we get 


. = 
—s eS i 

Now in the text this same result was obtained on the suppo- 
sition of uniform disturbance just extending from one blade to 
the next, and disregarding ¢. ‘The process in this note is the 
equivalent calculation when ¢ is not disregarded, that is, when 
the slip is not neglected. 

The following table shows the values of the fraction, or, what 
is the same thing, the aggregate lengths of blades of pitch unity 
when the lition is satisfied at all points of the blade for a slip 
of 25 per cent. Variation in the slip alters the result very little 
except for smaller values of cot. @ than can be used practically : — 


Screw Blade of Minimum Area. 





7 =1,18. sin. 6. cos. 6. 
+ ¢ 











0 q = cot. @. | Fraction, 6. q = cot. @. Fraction. 

Deg. | Deg. min. “59 

14 4 *282 | 44 40 “983 *5655 

18} 3 "352 530 75 “404 

26 2 “467 63 0 Ss “269 

33, 15 * 537 7% 60 *25 “0 

38 1°25 “506 9 #0 “0 

45 1 “578 _ — oe 





Nore II.—On the Coeficient of Eviction of the Front of a Screw 





The motion of water in two directions past a plate set obliquely 
in the current has been investigated by Lord Hagleigh by aid of 
a method invented by Kirchhoff. The solution involves infinite 
surfaces of separation enclosing an infinite mass of dead water in 
the rear of the plate, and this is the only way in which motion 
can take place without loss of head. In fact, however, the 
surfaces of separation are finite, and enclose eddying water at the 
rear of the plate, in consequence of which loss of head takes 
place. Yet there is reason to believe that in these cases the 
stream line motion in front of the body does not differ much 
from the ideal case, and hence Lord Ragleigh’s results may pro- 
bably be applied without serious error. 

Now this solution shows that the water passing a plate AB 
divides into two streams, one of which passes on the side A, and 
the other on the side B; the F napad K on the plate where the 
streams divide being given by the equations 

AK = 2+. cos. # —2 cos.? ¢ + («—?). sin. * AB, 
4+a.sin.¢ 
BK = 274. 00s. @ + 2. cos.3o +¢%.8in.? Ap 
4+. sin. ¢ . 7 
where ¢ is the (acute) angle which the plate makes with the 
direction of the current. 

At K the water is at rest, while at points between A and K, or 
B and K, it moves towards A or B respectively, with a variable 
velocity which we call v. The friction on the plate is the differ- 
ence between the friction on A K, and the friction on BK; for 
example, in the extreme case where the water strikes the plate 
perpendicularly the friction is zero, 

Thus if f be the ordinary coefficient of friction for a surface F, 
the total friction, 


F=f. Neda. [PEA de, 


dx being an element of oy me of the 
‘ * Nansen deaf the integrals by use of 
n 





late. 
ford Ragleigh’s results, we 





F=f. v2 , 4. cos. ¢—(w—29)sin. ? aR 
4+. sin. » 
where V is the velocity of the stream; and, therefore, the value 
of the virtual coefficient of friction f’ is 


ce 4. cos. ¢— (we —29) sin. 9_ 1, 
Bebb eo reread 
The numerical value of k is found to be for 
=0, 10°, 20°, 30° 90°, 
=1, 760, ‘576, —°434, 0, 


showing a apis diminution as ¢ increases. 

Mr. Froude has pointed out that the friction at the back of the 
blade likewise diminishes when the angle ex a certain limit, 
and states that his experiments show a great diminution in the 
friction as the angle increases. 








Navy Eneinger AppointMENT.—The following appointment 
has been made at the Admiralty :—Mr. J. C. Weeks, chief engi- 
neer, to the Indus, for the Simoom. 


Messrs. Brrp anp Co.—Mr. James Bird, of 2, Laurence 
Pountney-hill, London, has transferred the mercantile of 
the business of Wm. Bird and Co., wherein he was the sole 
remaining partner, to Mr. Francis Bolling and Mr. John Ed, 
Lowe, who have mn associated in the conduct of the same for 
many years. Mr. Bird will retain such of the business as 
has hi erto had his personal attention, and his department will 
be conducted henceforth in his own name only. The ure of 
beng Bird and Co, will be used for adjustment of old accounts 
only, 
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THE ENGINEER. 


Aprit 25, 1879. 
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yin. plating. The butts of all the longitudinal tie-plating are 
ver 8 on strap and double chain-rivetted. e framing of the 
extremities calls for very few rem A bar-stem (iron) is used, 
aud the bow framing is of the ordinary character. At the stern the 
only urusual features are consequent upon the extreme fineness 
of form. In order to decrease the labour of building, and the 
volume of internal spaces requiring to be filled in with cement, 
the bar-keel is ended about 30ft. before the sternpost. The true 
keel from that point is really a fiat plate turned upwards, and 
carried along about 6ft. above the height of the under side of 
bar-keel produced. The space between the flat keel and the base 
line is made good by means of an external eer ae having 
double angle irons on the upper and lower edges, and wood chocks 
bolted to the sides, with frequent bracket stiffeners in steel. 

In the Iris, owing to her great power and fine form, the length 
of external shaft tubes is about 50ft. Each tube is supported b: 
two struts or A-frames ; and the attachment of these to the hu 
has been satisfactorily arranged with only trifling additions to 
the framing proper. Under the very severe and repeated tests 
consequent upon the long series of steam trials, there has not 

the least indication of weakness or want of rigidity at the 
after part, or indeed at any part of the ship. Another illustra- 
tion of the ibility of meeting great | strains by com 
tively small, but judiciously applied additions to the ordinary 
framing, is supplied by the engine bearers of the Iris. 

It is now mt two years since the Iris was launched at 
She has not yet been tried at sea, but in trials under 
way, re docki and under various conditions to which 
a ship is subjected while incomplete in a dockyard, she has shown 
herself perfectly successful in resisting local strains. As to her 
capacity for resisting the principal strains to which a ship at sea 
is subjected, there can be no question. Her transverse s 
is, as has been shown, exceptionally great. As to her longitudinal 
strength, the following facts may be stated :—When floating in 
still water she is subjected to hogging moments throughout her 
length. The maximum hogging moment in still water is 19,000 
foot-tons, or about equal to one-fifty-eighth of the product of the 
displacement by the length. To this bending moment there 
corresponds a maximum tensile strain on the upper deck of 
24 tons per square inch. Further, if the Iris is supposed to be 
balanced instantaneously on the crest of a wave of her own 
length—300ft.—and 15ft. high, her conditions of strain become 
modified. The maximum hogging moment is then 38,000 foot- 
tons — one-twenty-ninth of the product of displacement into 
length. To this bending moment there corresponds a maximum 
tensile strain on the upper deck of about 5 tons per square inch, 
or less than one-fifth of the ultimate strength of the material. 
This is an eminently satisfactory result. The neutral axis for 
hogging is about fifty-two-hundredths of the depth of the ship 
amidships below the upper deck at the side, so that the compres- 
sive strains on the bottom do not exceed a maximum of 4°6 tons 
per square inch. It is interesting to notice in passing that the 
maximum hogging moments of the Iris in still water and on the 
wave crest bear to one another a ratio differing from that of the 
corresponding moments for any ship subjected to hogging strains 
only in still water, of which the curves of weight, buoyancy, &c., 
have yet been published. Comparing her with the Minotaur, for 
example :— 


: Maximum hogging moment. 
pane ae ad 2 x = x ae : 80 
+ 28 


On wave crest i: ae ” ¥ 


+: ” » = 29 
Tt is not necessary to discuss the differences in the distribution of | 


weight and buoyancy, and in the forms of the ships which pro- 
duce these results, as the corresponding curves for the Minotaur 
are before the public. 

The Iris is now practically complete, and her weight of hull 
has been ascertained. It amounts to about 384 per cent. of the 
load displacement, all the fittings being included. On eee 
tion it is found that the saving eff: y using steel i of 
iron may be said to be about 12 per cent. on the weight of hull, 
or about 175 tons. This saving renders ible a large propor- 
tionate addition to the coal supply. he distribution of the 
weights in this vessel is as follows, when expressed as percentages 
of the displacement : 


Per cent. 
Rigging, armament, stores, and general equipment 135 
Mingmmes, boilers, 6... .. .. 2s 0s ce oe ce 28° 
ee ere a 20° 


100° 

The percentage for weight of hull will probably seem high to 

ntlemen conversant only with merchant ship construction ; and 
it may be well to remark that in a war ship, carrying guns and 
ae minutely divided into watertight compartments, and 
e ately fitted th: cut with reference to her special service, 
a amount of weight is charged to the hull to which there is 
nothing corresponding in the merchant ship. The fairest method 
of estimating the —- of weight effected 2 ing steel is, 
therefore, that I have 8 le ee oe g the Iri with another 
iron-built war ship of nearly the same di ions and displ 
ment. But it may be interesting to add that, in looking through 
the details of weights for the Iris, I find that over 200 tons of 
materials have been worked into the hull for fittings, subdivisions, 
&c., not required in a merchant ship; and if this weight be 
deducted, the hull absorbs only about 32 per. cent. of the dis- 
placement ; and it could be built, no doubt, with that weight of 
sufficient strength. 

As a matter of interest only, illustrating the vastly different 
conditions under which a torpedo boat is driven at a speed equal 





to that of the Iris, the following table is given :— 
i. ¢ ~ Pe eeeeeeee per cent. 
Equipmentand coals .. .. .. .. . « zt of the 
Engines, boilers, &c. .. .. «. «+ «+ eo» 40) displacement. 


160 

To drive the Iris at her full speed of 18°6 knots on the measured 
mile, about 2°3 indicated horse-power per ton of displacement 
were required. In the torpedo vessel, over 14 indicated horse- 
power per ton are expended. The Iris isa sea-going ship, fully 
equipped, and capable of steaming 55 J 7000 knots, at a speed 
of ten knots, on her own coal supply 5 ut the torpedo vessel is 
in no sense sea-going, and carries only a limited coal supply and 
equipment. The Iris gains upon the torpedo vessel in these 
various particulars, chiefly because of her much greater size ; but 
when she is compared with other fast sea-going steamships, her 
size is very moderate and her speed is much in excess, in conse- 

uence of which the expenditure of power in proportion to 

isplacement is unusually great. This statement is not ag 4 
be questioned by anyone familiar with steamship design. e 
length of the Iris is also very moderate when considered in 
relation to her maximum s ; but it is necessary to remember 
that she has absolutely no straight of breadth amidships, and 
consequently has as great a length of entrance and run as many 
merchant steamers 80ft. or 100ft. longer than herself. This is, 
no doubt, much in her favour when steaming at speeds approach- 
ing her maximum. No sea-going merchant steamer having 
realised the measured-mile 5 of the Iris, I cannot illustrate 
the matter by comparing their performances with hers. But 
turning to Mr. Froude’s paper “‘ On the Com ive Resi 


of Long Ships,” in the “‘Transactions” for 1876, and having regard 
to the ex te on the model of the Merkara, built by the 


essrs. Denny, a comparison may be made between her pro- 
bable performance, if driven at eighteen knots by twin scre' 
and that of the Iris—eighteen knots being about the full o=m| 


which the Iris may be expected to attain when fully laden. For 

a speed of eighteen knots, Mr. Froude gives— 
Resistance of Merkara .. .. «1 «1 oe «+ = 70,0001b, 
Corresponding effective horse-power .. .. .. = 8,870-H.P. 


This js for the naked hull, If she had twin screws, the external 





struts and tubes would cause an increased resistance, which 
would, however, be more than counterbalanced by the greater 
efficiency of the twin screws. Using our data for the Iris in 
order to pass from the net effective horse-power of the Merkara 
to her probable indicated horse-power for eighteen knots, I find 
that the ships com: about as follows, when the Merkara is 


brought to the actual load displacement of the Iris :— 
Merkara peetnita) SSE thee $500 L.H.P. 
Iris (actual) .. .. 7500 ,, 


Merkara attained thirteen knots with 
2000 indicated horse-power, when driven by a single screw ; and 
the Iris, although of 690 tons less displacement at her trial 
draught—3980 tons as against 3290 — required about the same 
power for an equal s . It is of course ytor b 
that the engines of the Iris were then developing less than one- 
third of their full power; but allowing for this, the figures now 
given illustrate the influence which the length of entrance and 
run have upon the expenditure of power at high speeds, and 
show that absolute length, if obtained by middle body, with only 
moderate lengths of entrance and run, may not be a source of 
economy at very high speeds. Mr. Froude has fully stated the 
case in his paper published in the “‘ Transactions” for 1877. I have 
referred to it only as bearing upon the dimensions chosen for 
the Iris. 

In determining upon the dimensions and proportions of the 
Tris, it was nga to consider not merely possible economy of 
engine power, but her special requirements as an unarmoured 
war-ship. The chief requirements additional to those of speed 
and coal endurance were—({1) Protection of the engines and 
boilers, by placing them under water and within the side coal- 
bunkers. (2) Provision of sufficient initial stability to enable the 
vessel to be safely navigated when her consumable stores were 
exhausted, or when compartments had been bilged in action. 
(3) Moderate length, to secure handiness. These special require- 
ments, and her unusually high speed, completely separate the 
design of the Iris from that of the swiftest ocean-going merchant 
steamers, and render it practically useless to endeavour to e 
from one c! of ship to the other. No one at the ‘Admiralty 


At the measured mile the 





would i to recommend that the forms and proportions 
of the Iris should be imitated on a larger scale in the merchant 
service. Nor, on the other hand, does it seem probable that a 


swift despatch vessel, fulfilling the above requirements, could be 
built satisfactorily on the model of the existing merchant steamers, 
having, say, ten beams in the length. These proportions are, no 
doubt, well adapted for merchant steamers carrying heavy 
cargoes, with centres A artgee low down in the ships, and freely 
using water or other ast to preserve their stability. But in 
a vessel like the Iris, the vertical distribution of the weights is 
very different ; and if an armed despatch vessel were built on the 
merchant steamer model, of the same ‘ere F as the Iris, 
but with, say, ten beams in the length, I am of opinion that 
sufficient initial stability could only be secured, even in the load 
condition, by using ballast. Thisis the conclusion I have reached 
after a careful consideration of the particulars of many successful 
ocean steamers with which I have been favoured by various 
gentlemen. Furthermore, to the best of my judgment it seems 
certain the economy of steam power in the longer and 
narrower despatch vessel would be comparatively small, even if 
any were obtained, as compared with the Iris. Any savings in 
weight of machinery that might be made in the new vessel would, 
I think, be much more than counterbalanced by the weight 
requi for ballast, and the additional weight put into the hull, 
if this vessel were to be made as strong and as stable as the actual 
Iris. It may be said that the Iris is unnecessarily strong against 
iy = gg el that she is unnecessarily “‘stiff” against 

eeling forces. reply, I need only say that with a few excep- 
tions—such as the upper deck plating—the provision against local 
strains and for minute water-tight subdivision, as well as for a 


ee, 


THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents, 








*,* It has come to our notice that some applicants to the Patent. 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to ves and to 
the Patent-office officials by giving the number of the page of nx 
ENGINEER at which the Specification they require is referred to 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of turning to those pages and finding the numbers of the Specisi- 
cation. } 

Grants and Dates of Provisional Protection for Six Months. 

5160. Ice, W. R, Lake, Southampton-buildings, London.—A communica.- 
tion from F. M. M‘Millan, Cincinnati, U.S., and J. Enright, Cleveland 
U.S. —16th December, 1878. ’ 

756. InsertinG and CLENcHING MeraLiic Stapies, &c., H. J. Haddan 
Strand, Westminster.—A commu ication from G. W. M‘Gill, New York’ 
U.S.—25th February, 1879. . 

807. Gas Apparatus, F. Wright, Millbank-street, Westminstor.—28/, 
February, 1879. : 

982. HanpLes for Rue Srraps, 8. Spooner, Annis-road, South Hackney, 
London —12th March, 1879. 

1023. Makrne-ve or Unttina Biockxs of Woop, W. J. Ingram, Strand, 
Westminster.—lith March, 1879. 

1042. ReGIsTERiNG or CHECKING Apparatus, E, A. Beresford, St. George’s- 
road, Pimlico, London.—1l7th March, 1879. 

1068. CoLourine CapsuLes, E. Belmer, Cambridge-terrace, Islington, 
London. 

1071. Pruytine and Preparino Post-orrice Orpers, &c., E. Hook, Snod- 
land.—18th March, 1879. 

1082. Raitway Rouiine Stock and Sream Tram-cars, F, A. Mills, Water- 








ord. 

1084. Screws, J. C. Mewburn, Fleet-street, London.—A communication 
from C. C. Doten, Plymouth, U.8. 

1088. Sorrentne Jure, &c., W. P. Butchart and J. Skinner, Dundee. 

1090. ExpLosivE Compounps, G. M‘Roberts, Glasgow. 

1092. Burrons, L. Jantzen, Fell-street, London.—A communication from 
G. Heuser, Crefeld, Germany. 

1094. Srockina, Unnarrine, and Sorrentne Hives, &c., R. Middleton, 


1096. Patrerns, T. Butler, Smethwick. 

1098. Furnaces, J. Cliff, Runcorn, 

1100. Dyerne Corron, F, A. Gatty, Accrington. 

1102. Canpvesticks, A. M. Clark, Chancery-lane, London.—A communi- 
cation from A. J. Smith and E. W. King, Ukiah, U.S. 

1104. Printinc Apparatos, W. R. South ton-b 
—A communication from J. F. 
March, 1879. 

1106. Propvctnc Patrerns in Revrer on INDIA-RUBBER SURFACES, A. 
Hildebrandt, Manchester.—A ication from F. Clouth, Nippes, 
Germany. 

1108. Buckies, J. Imray, Southampt 
cation from A. Engstroém, Paris. 
1110. Currine Coat, G. B. Finch, Lyndhurst-road, Hampstead, London. 
1112. Feit, W. Spence, Quality-court, Chancery-lane, London.—A com- 

munication from L. B. Fortin, sen., Paris. 

1114. Treatine Skins, &c., J. Baird, sen., Edinburgh. 

1116. Hot-arr Enornes, W. R. Lake, Southampton-buildings, London.— 
A communication from H. W. Sherrill, Jersey, U.S. 

1118. ANNEALING, &., Grass, C. W. Siemens, Quoen 
Westminster.—Partly a ication from F. Si 





ake, E gs, London. 
de Buigne, Storé, Germany.-- 10th 





hnildi 





gs, London. — A communi- 


Anne's-gate, 
Dresden, 





Germany. 

1120. Iron and Sreet, Peter Jensen, Chancery-lane, London.—A com- 
munication from F. Osann, Diisseldorf, Germany. 

1122. Ostarntnc Lieut by Evecrricrry, St. G. L. Fox, Telegraph-street, 
London. 

1123. Sreet-posnep Coverine for Carprne and Rac Macutyes, &c., T. 
W. Harding, Tower Works, Globe-road, Leeds. 

1124. Spapes, &c., J. Parkin, Rotherham. 

1126. CoLounine CarsuLes, R. T. Dossett, Batavia Mills, Upper Holloway, 
London. 

1128. Fire-arms, W. Adams, Oxford-street, London. 

1130. Bank Norges, &c. Thompson, Basinghall-street, London.—A com- 





reasonable amount of wear and tear, has regulated the ig 
chiefly, and caused the strength against principal strains to be so 
ample. Moreover, taking into account the differences between 
merchant-ship and war-ship construction mentioned above, and 
the increased strains incidental to the adoption of greater lengths 
and greater ratios of length to breadth, I am inclined to believe 
that it would be no easy matter to build a new and longer Iris 
with a less weight of hull than that of the existing ship, and with 
sufficient 6 subdivision and “stiffness,” it is 
clear that in a ship intended to be capable of fighting, there must 
be a margin against loss of stability ——_ compartments being 
damaged by gun-fire or ramming, which may reasonably be 
dis with in a merchant steamer. A minor difficulty that 
would have to be faced in a narrower and longer ship of equal 
displacement with the Iris would be the stowage of the hold. 
This would require to be entirely poy oy as compared with 
the Iris, if the engines and boilers are to kept under water ; 
and accepting the possibility of doing this by occupying a greater 
le with the machinery and boilers, it will be evident that 

protection equal to that in the Iris could only be gives to the 
longer ship by carrying a greater weight of coal. ‘The greater 
length of side to be protected necessitates this, or the acceptance 
of a less thickness of bunker if the same weight of coal is carried 
as in the Iris. 

In making these remarks on the dimensions and pro 
the Iris, I would not be supposed to assert that the ship is 
incapable of improvement in these respects ; my sole object is to 
indicate the special character of the service for which she was 
designed, and thé manner in which other requirements have been 
met concurrently with the attainment of high speed under steam. 
If still higher speeds were desired in future vessels, or if a larger 
coal supply were required, it is likely that advantage would result 
from an increase both in length and in the proportion of length 
to breadth. Greater length is, of course, advantageous in 
decreasing pitching and enabling speed to be maintained in a sea 
way. On the other hand, it must be accompanied by some 
decrease in handiness, although this might have to be accepted in 
order to secure higher speed and greater coal endurance. But I 
am disposed to think that all the requirements in armed despatch 
vessels for some time to come may be met without approaching 
the lengths or ratios of length to breadth now adopted in many 
of the largest sea-going steamers of the mercantile marine. 


rtions of 








Raltways In JAPpAN.—The r recently read before the Insti- 
tution of Civil Engineers, on this subject, by Mr. W. T. Potter, 
states that the chief ry 3 problem common to all railway 
work in Japan, though less so than usual on the Yedo- Yokohama 
line, is the treatment of the watershed. It is a curious feature of the 
rivers that their beds are nearly all higher than the land through 
or rather over which they pass. The inhabitants have constructed 

8 to confine the water and prevent its overflowing the 
country ; and as the beds of the rivers are gradually silted up, 
these banks have to be raised, so that they not uplobeeneiie 
become formidable works, requiring constant care and watching 
to — their bursting. Such a catastrophe is not uncominon, 
and is attended sometimes with disastrous results to life and pro- 
perty. As the levels of the rivers vary from a few feet to 40ft. 
or more above the surrounding country, it is frequently a question 
for anxious consideration whether it is better to bridge over or to 
tunnel under them. It will readily be seen that the country 
intervening between the rivers is liable, if any of the banks give 
way, to serious floods. On the a-Kioto line, especially near 
Kioto, this was may the case ; but it was thought desirable in 
this instance to keep the formation level of the railway at such a 
height above the ground as to be above all possible ficods. This 
entailed lofty embankments and numerous flood openings, and 
greatly increased the cost of the line. Three rivers are 


under by tunne from the level of the surrounding country. 
oe funnel thro’ these semi-artificial mountains is 365ft. in 





J. 
tion from 8. Th r and T. W. Garlick, Sydney, New South 
Wales.—20th March, 1879. 

1132, Musica Instruments, J. Abercromby, Bainsford. 

1136. Toys or Merar Boxes, &c., J. Henderson, Peckham. 

1138. Imrration SLate or Composition, P. Jensen, Chancery-lane, London. 
—A communication from the Vereinigte Gummiwaaren Fabriken Har- 
burg-Wien, Harburg, Germany. 

1142. EcecrricaL Apparatus, W. L. Wise, Chandos-chambers, Adelphi, 
— communication from C, H. Pond and A. Tenney, New 
York, U.S. 

1144. Sarery Puvs, &., A. M. Clark, Chancery-lane, London.—A com- 
munication from E. Baillet, Paris.—2lst March, 1879. 

a. — Correr, &c., A. Duvall, Linden-gardens, Bayswater, 

mdon. 

1148. Facrtrratine the Discuarce of Torrepoes, D. Fergusson, Victoria 

Villa, Queen’s-road, Buckland. 

1150. Boors and Suogs, H. J. Petit, Brussels, Belgium. 

1154. Fasrentnes for TRaveLuinc and Hanp Baos, &c., J. B. Brooks, 
Birmingham.—22nd March, 1879. 

1162. Connectinc Hanpies to the Biapes of Knives, &c., J. Mayer, 
Great Po d-street, London. 

1164. Hyprants, I. Ross, Edinburgh. 

1166. Frames or Hoipers for Maps, &c., A. W. Hale, New York, U.S. 

1168. Dye-sturrs, E. T. Hughes, Chancery-lane, London.—A communica- 
tion from F. Bayer and Co., Barmen, Germany, 

1170. Dress-woLtper, A. M. Clark, Chancery-iane, London. — A com- 
munication from A. A. Leroux, Paris. 


1172. Dousie-actise Spinat Penci-cases, &c., A. H. Woodward, 
1174. DRESSING Mitistones, W. R. Lake, Southampton-buildings, 


London.—A communication from J. 
March, 1879. 

1180. Burron Fastrentnes, H. J. Haddan, Strand, Westminster.—A com- 
munication from G. Prentice, Rhode Island, U.S. 

1182. Coatine or Prorectrina Iron, &c., D. Clerk and C. A. Fawsitt, 


Thompson, Crestline, U.8S.—24l/ 


gow. 

1184. Recutatine the Scrrty of Gas, &c., R. Brewster, Broad-street, 
Golden-square, London. 

1186. Brakes, J. Benson, Leeds.—_A communication from A. Gross, New- 
castle, New South Wales. 

1188. MeasurRiNG WaTER and other Liquips, H. A. Dufrené, South-street 
Finsbury, London.—A communication from Messieurs Desjardin and 

L. id, Rue St. Thomas, St. Quentin, France. 

1190. UPPER Masts of Yacuts and other VesseExs, G. Allix, Southampton. 

1192. Reeoisterine and ALARM Apparatus, W. R. Lake, Southampton- 
buildings, London.—A communication from W. R. Bacon, Paris. 

1194. Horsesnogs, B. J. B. Mills, Southampton-buildings, London.—A 
communication from J. L. Ewin, Washington, U.8.—25th March, 1879. 

_. Bunpiine Yarns, &c., J. H. Stott, Rochdale, and C. Thorpe, Man- 
chester. 

1200. Compressine Air, &¢c., W. H. Northcott, Union-court, Old Broad- 
street, London. 

1202. Wasuinc Roors, &c., T. J. Smith, Flect-street, London.—A com- 
municationfrom L R. Raoul, Grivesnes, France. 

ag SELF-GENERATING Gas Burner, G. Rowley and E. Smith, Birming- 

am. 
1206. Carvine Forks with Guarps, R. F. Mosley, Sheffield. 
1208. ConNECTING TubEs or Pipes to Taps, &c., J. J. Royle, Market-street, 


Manchester. 

1210. Borrie Storrers for AERATED, &c., Liquips, L. Vallet, Liverpool.— 
26th March, 1879. 

1212. PLovens, G. Reid, Woodside. 

1214. Moutps and Cores, &c., G. Brown, Northampton. 

1216. Cuairs, W. Staats, Bread-street, Cheapside, London.—A communi- 
cation from A. Tiirpe, Dresden. 

1218. Curtain, Buinp, &c., Rotters and Fixtures, F. W. Brownlow, 
Manchester.—A ication from G. March and C. Cushman, Boston, 
Massachusetts. 


1224. Burrers, D. Edwards, Cardiff. 

1226. Azo-pyes, C. Rumpff, Glasgow. 

1228. Automatic Fisuine Apparatus, F. Wirth, Frankfort-on-the-Maine. 
—A communication from R. Bresch, Berlin.—27th March, 1879. 

1230. WHeEeEts and Boxes, E. Hura, Camberwell-road, London. 

1232. Atracuine Taps to Pires, J. Farmer, Cannock. _ 

1234. Covers for GLopes and Gtasses for Gas-Licnts, 8. Spencer, South- 


wark. 

1238. WaTer-cLosets, &c., J. B. Denton, Whitehall-place, London, and 
J. C. Merryweather, Long-acre, London. 

1240. WaTER-wWasTE Preventors for WaTER-CLOsETS, &c., H. W. Pearson, 


ristol. 
eee TeLeorapus, E, A. Cowper, Great George-street, West- 
minster. 





1244. HorizonTAL ConTINUAL CENTRIFUGAL CREAMING MACHINES, F, H. 
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F. Engel, Hamburgh.—A communication from H. Petersen, Hamburg, 
Germany. 
" C. Milton, South Audley-street, London.—A com- 
196 tte mya 


munication from D. W: 

LATING the Sreep of M poem B Hunt, Lincoln’s-inn. 

a an A communication from C. C. Jenkins kins, Philadelphia, and C. B. 
Lee, West Chester, U.8.—28th March, Bibel 

1250. Morive-POwER Enotes, E. Paul, Li renee 

1252. toose for Weavine Carrets, &c., 0, Hughes and W. H. Bairstow, 

Kidderminster, 

1084. Uritisina the Waste or Curtinos of Buckram, &c., F. Morton, 
Hackney, London. 

1256. Morive-power Enotes, H. A. ones , South-strect, Ramey / 
London.—-A communication from } and 





P 
a tee J. C. Mewburn, Fleet-street, London.—A communication 
from La Société Fran des Aciers, 
1260, ATMOSPHERIC, &e., gs, J. Thewlis, J. Thewlis, and T. Thewlis, 


1261. ORDNANCE, A. Longsdon, b Saas ae eee London.— A com- 
munication from A. Kreop, Saawe 

1262. Worm Gearino, J ton-buildi ver | 
communication trom, Maitre "Mont ea es ag = 

1263. Tooru BrusHes y, ey on. 

1264, Harr Brusnes, J. Varley, , London. 

1265. Peppiine Furnaces, &c., J. H. Bullock, W: 

1269. Steam BorLer Furnaces, A. M. Clark, © onan OR London.—A 
communication C. Smith, Wertealodkand, ennsylvania.— 29th 
March, 1879. 

171, Rotary Macutyes, &c., T. Wilkins and W. 8. Woodroffe, Notting: 
ham. 


1273. Fire-GRATES, A. M. Campbell, Glasgow. 

1275. Packine and Cooxine Meat, &c., H. H. Lake, Southam . 
bu! , London.—A communication from J. W. Jones, P » 
Maine, 


8. 

1277. Preservine Foon, &c., J. ¢ x... stapes Fleet-street, London.—A 
communication from P. 

1281. Dousie-actixc Harrow, VUintaritp Dusselforf, Germany. 

1283. Porato Planter, W. Unterilp, Dusseldo: rf, y: 

1285. Gas-RecuLATORS, J. H, Johnson, Lincoln’s-inn- fields, London.—A 
communication from P, Lechler, Stuttgart, Wurtemberg. —3ist March, 
1879, 

1287. Papiocks, &c., G. Dugmore, Wolverhampton. 

1289, SELF-ACTING Mutes and Twivers, T. Doleman, Oldham. 

1291. Psreumatic = for SEPARATING Miveras, B. W. Hart, 
Garway-road, London 

1293. py and Ocutremnest Cake, T. Atkinson, Kingston-upon-Hull, 
—Ist April, 1879. 

1297. Winnow-ciEaxens, J. —s Great Yarmouth. 

1299. Inox, A. Cahen, Paris.—A communication from L. J. Martin and N, 
Cordier, Paris. 

1991. Crncuuan Macutnes for Rispep, &c., Fasrics, H. Clarke, Lough- 


ng 

1303. Drivixe Bevts, &c., R. Watson, Selkirk. 

1305. Tricycies, D, Cam pbell and J. ‘Walker, Wolverhampton. 

1207. Iron TELEGRAPH rs, F. Wirth, Frankfort-on-the-Maine, — A 
communication from W. Kap; — H. Kehl, , Bork on-the- Li 

1309, Motive-powrer, H. H. —A 
communication from J. Williams, Sharpeburgh, E. Smith, Pittsburgh, 
and J. R. Milligan, Wilkins, Pennsylvan 

1311. Urine Cusntons for Cuitpren, F. Wirth, Frankfort-on-the-Maine. 
—A communication from F. Kleemann, Obertiirkheim, near Stuttgart, 
Germany. 

1315, qonmenene upon Iron and Steer Wire, J. C. Ramsden, Redgate.— 
2nd April, 1879. 
1319. MouLpine Toornep Wuee.s, 8. Buckley and J. Ta: ‘aylor, Oldham. 
1321. VenrILaTinG Sewer Pipes, &c., B. Hunt, Lincoln’s-inn, London.— 
A communication from A. W. Rand, eas Adelphia 
1323. Furwaces and Bream-cExERaTons, H addan, Westminster.—A 
communication from E. Verder 

1325. Spinnine and Dovsiixa, P. McGregor, Manchester. 

1327. Scissors, W. E. Gedge, en a Lom ge —A com- 
munication from F. Escofhier, La x aed Wns 

1331. Lames for BurNine Perro.eum, &c L. Wise, Wi ata re | 
Sesteineter. .—A communication from Messrs, Liiders and 
Chemnitz. 








1333. Prerarrmsac Wueat for Grinpine, A. -lane, 
j ondon.—A communication from 8. Potts mg ~ — ork.— 
Srd April, 1879. 


1341. Cookine  Ppeenent, R. H. Wylde, Leeds. 

1343. a of Lace, &c., MacHines, T. I. Birkin and G. Sawell, New 

ag Transmitting Mrssaces by Evectrieat Casies, &c., T. A. Dillon, 
Jubl 

1349. - and Dova.ixea, B, A. Dobson, Bol Peat April, 1879. 

1351. Looms for Wravine, R. Li Hattersley phe J. a kK 

1355. Tramcar and Raitway Wuee.s, C. Cadle, Montpelier 4 and A. 

. Brown, Seville- in. 

1357. Dry CLosets, John Mackie, » Glangew. —b5th April, 1879. 


Inventions wx for for Six M gpibe ag the Deposit of 


1420. Serrina ete -marmayp &c , W. R. oan 4, eee -buildings, 
London.—A communication from G. Draper, Milford, Massachusetts.— 
9th April, 1879. 

1446. Preventine and Extixcuisnine Fires, A. J. Boult, H Holborn, 
London. - A communication from C. L. Garfield, Albany, ew York.— 
12th April, 1879, 


Patents on which the Stamp Duty of £50 has been Paid. 
wae —— Apparatos, J. Russell, Eagle Lodge, Limerick.—17th 


876. 
rie ig tl 8. O'Neill, Strand, Westminster.—2lst April, 1876. 
1692. Wixpixe, &c., APPARATUS, E. E. Coll ley, Doddington-grove, Kenning- 
ton Park, London. —2lst April, 1876. 
1904. Carponates of Sopa, E. Solvay, | Brussels, 
2142. Carnonates of Sopa, E. Solvay, Brussels, 
1619. TreaTinc Waste from Caustic Lyes, T. W. 
Laughton, Currie.—18th 4 3876. 
1719. Parer-curtine, &c., ACHINERY, W. R. Lake, Southampton-build- 
ngs, om.—22nd April, 1876. 
1694. Coatinc Meta.s, E. Morewood, Llanelly.—2lst April, 1876. 
1696. Coatina Metats, E. Morewood, Llanelly,—2lst April, 1876. 
se. CArnem G. H. Spicer, Belmont Works, Battersea, Surrey.—3rd 
‘ay, 1 
1874. fnaxsurrrx0,, &., ag Impressions or Sounps, E. Chabot, 
South Norwood.— 
= t —4 the wes ot B yal and Sxogs, J. Blakey, Leeds.—19th 
P 
Ai Scnmextna or Separatina Coat, &c., J. D. Thorp, Leeds.—20th 
so ’ * 
. Weipep Tunes, D. Gardiner, Lanark.—20th April, 1876. 
1038 oe APPARATUS, C. Pottier, New Bond-street, London.—20th 
pr t 
1684, MasHine and Distwrecratine Maize, &c., T. J. Smith, Fleet-street, 
London,—2lst April, 1876. 
1698. Carts and Wacons, J. Bernard, Norfolk-street, Strand, London.— 
21st April, 1876. 





jum.—5th May, 1876. 
ge May, 1876. 
. Spalding and W. 





Patents on which the Stamp Duty of £100 has been Paid. 

= “oe &c., of Sopa, E. Solvay, Brussels, Relgium.—18th 
a, . 

= Gosransron Brivors, &c., T. C. Fidler, Emberton.—18th April, 


— am Macuinery, T. J. Smith, Fleet-street, London.—19th 
pril, 





Notices of Intention to Proceed with Patents. 
50M. Raistna Water by erin G. W. von Nawrocki, Berlin.—A com- 


munication from U. 
A. I, - aol *. Paul’s- 
London,—A communi Tay BE 2th Decem- 


5129.’ Four Dressine Macuines, C. Pieper, Berlin.—A communication 
A. C. Nagel and R. H. Kaemp. 
as. Sy Savina Lire from Drowntno, K. J. A. M. King, Victoria Park, 


5143, Sraure of Sucan, 8. Ru Sutton.—A communication from J. 
Weibel. —14th December, 1 

5147. Roap Counter te. "J. Saund Li 1. 

5160. lor, W. R. Lake, Southam -bi don.—A communica- 
tion from F. M. MeMillan and J. Enright.—16th December, 1878. 

5169. Gas Reoutators, H. J. Haddan, Strand, Westminster.—A com- 
toaunication from R. viac. 


on A. Sau 
= Pg orem Gray, J. Tasker, Halifax.—A communication from 


5182. Gares and Posts, A. L. Bricknell, Pilgrim-street, Ludgate-hill, 
London.—17th December, 1878. 
5184. Tramways, H. T. Giang, Camberwell. 
5186. Baveams and Brooms, 8. Ludbrook, " Harford-street, Mile End, 
on, 





ae. si. Sousw-curnng Specs, + P. Pere, Fests, ia 
Ralsine IDS, . P. Potel, -lane, London. 
5108. Swiven Jomnts for Pipes, J. Refit, J. Retiit, and J. W. Reffit, 


5195. Lamp Burners, W. P. and C. E. 
Bm Ay RS, Cherry Cherry, Kingston-upon- 


1878. 
5202. Cocks or VALVES, R. R. Gibbs, Liverpool. 
5206. Porato Dicoina, &c., J. Green, Liverpool. 
5209. BorrLe SroprEers, E. Edmonds, Fleet-street, London.—A communi- 
cation from W. Buckwell. 
5210. Unprer-sea Torrepo Rocker, | Ww. fn, Cae al 





‘or CARRIAGE-DOOR HANDLes, 8, 8 ‘Y-—19th December, 
8. 

5216. Om-cakes, J. Mc London, 

5217. Kivys, E. 


5218. Jute, &c., J. J. Sachs, Barrow-in-Furness, 

5219. SPINDLES, T. Marsh and J. Clayton, Ashton-under-Lyne. 

5221. Cnairs, Stoors, &c., W. E. Gedge, We n-street, Strand, 
London. —A communication from J. Lacroix and 

5227. Dryine Woot, &c., J. Petrie and A, Fielden, jun., Rochdale. 

5228. Lupricators, J. Lumb and J. Hai, Elland. 

5232. a Meat, 8. Darby, Leadenfall street street, London.—20th Decem- 

5238, ” BRACES, J. pueed, Oe th ton-buildings, London.—A communi- 
cation from J. C. Row 

5242, PREPARING aueene “4 8. om J. ates and J. Holt, Oldham.—21st 


December, 1878 
5245. Pugvmaric Raitways, T. W. Rammell, Pall Mall, London.—23rd 
December, 1878. 





5261. Time Inpicator, A. Hill, Reading. 
5274. Curomatic Pruntine, W. R. Lake, South ton-buildi London. 
—_ "ees from P. H. White, E. P. de Normandie, and G. M. 
t. 
5275. Disrrisutixe VALve for Steam Enoines, W. R. Lake, Southampton- 
balldiege, London.—A communication from N. Conti.—24th December, 


1 

5286. ‘Sunes’ eee &c., J. Scott and J. H, Riddell, Glasgow.—27/h 
December, 1878. 

13. Hargows, R. Cichowski, Gracechurch-street, London. 

16. dings: Loa’ of Sea-sickness, &c., W. Rk. Lake, Southampton- 
be don,—A communication from J. Corduan. —lst January, 


on SAFETY Prs, R. pair, Dalston. —2nd January, 1879. 

119. SecuriIne Macuines to Fioors, J. Bentley and C. ‘Ackroyd, Brad- 
ford.—11th January, 1879. 

139. AUTOMATICALLY PLAYING Wisp Musicat Instruments, E. Hunt, 
Glasgow.—A communication from M. J. Matthews.—13th January, 


1879. 

239. Repropucine WRITINGS, ae te &c., F. Wirth, Frankfort-on-the- 
Maine.—A communication from A. Ungerer and F. Bazant.—20th 
pe 1879. 

534. Looms for Weavine, G. Hadfield, Manchester.—11th February, 1879. 

652. Marine Enoine Iypicator, J. ‘Shaw, Low Walker-on-Tyne.—18th 
February, 

696, DESIGNING on METAL Prates, J, A. Desmurs, Southampton-buildi 
London.—2lst February, 1879. 

740. Evecrric Lamps, F. Mori, C. E. Hallewell, W. Milner, and W. Griffin, 
Leeds.—24th February, 1879. 

791, REGULATING the SuprLy of Water, J. G. Stidder, Southwark Bridge- 
road, London.—26th February, 1879. 

801. Dryine VeceTaBLes, &c., A. J. Reynolds, Southampton-building 
London.—28th February, 1879. 

951. Giazier’s Toots, G. F. Redfern, amet gy sae London.— 
A communication from W. H. G. Sav: vage and 

958. Liquip Merers, H. E. Newton, ( y- Beat 4 —A com- 

munication from J. F. de Navarro and H. C. Sergeant. 

965. Hyprocargon Or Lamps, J. B. Fenby, Birmingham.—1l1th March, 

1879. 

979. SuEARs, H. 8. Purkis, Stroud.—12th March, 187: 

1062. STRAIGHTENING, &c., Bars and Tuses of Nocbcan Iron, &c., A. B. 
Perkins, Bradford. 

1064. CenTrirucaL Pumps, A. Krank, Moreton-terrace, London 

1068. CoLourinc CapsuLes, E. Belmer, Cambridge-terrace, Islington, 
London.—18th ye 1879. 

1079. Sree, 8. G. Thomas, Queen’s-road Villas, Queen’s-road, Battersea, 
Surrey.—19th March, 1879. 

1118. ANNEALING, &c., Giass, C. W. Siemens, Queen Anne’s-gate, West- 

minster.—Partly a communication from F. Siemens. 

1126. CoLourine Capsutes, R. T. Dossett, Batavia Mills, Upper Holloway, 
London.—20th March, 1879. 

1142. ELecrricaL APPARATUS, W. L, Wise, Chandos-chambers, Adelphi, 

ndon.—A communication from C. H. Pond and A. Tenney. —2lst 
March, 1879. 

1172. Dousie-acting SprraL Pencit Cases, &c., A. H. Woodward, Bir- 
ty. Bosbuine March, 1879. 

1196. Bunp.ine Yarns, &c., J. H. Stott, Rochdale, and C. Thorpe, Man- 
ches' 


1202. a Boers, &ec., T. J. Smith, Fleet-street, London.—A com- 
munication from L. R, Raoul.—26th March, 1879. 

1236. SELF-LEVELLING Bertus, &c., G. Sickels, Boston, U.S. -- 28th 
March, 1879. 

1253. Suips or Vesse.s, F. Gardner, Bayewater, London. 

1262. Worm Gearino for AGRICULTURAL and other MACHINES, J. Imray, 

ss ings, London.—A communication from E. Maitre.— 

29th March, 1879. 


1309. Gasnovs Compounn or Mixture, H. H. Lake, Southampton- ne 
London—A communication from J. Williams, E. Smith, and J 
R. Milligan.—2nd April, 1879. 
1420. Serrinc Eveverts, Rivets, or Srups in Learner, &c., W. R. Lake, 
Southampton-buildings, London.—A communication from G. Draper. 
—9th April, 1879. 


should eave particulars in wrth ting of face pjection sats moma 
tt eo the Commissioners of Patents within twenty-one 


(ist of Specifontinns published éuzing the week ending 
April 19th, 1 

#2520, 4d.; 2688, 10d.; 2067, 6d.; 3058, ng 3113, 6d.; 3158, 6d.; 3213, 
6d.; 3334, 8d.; 3340, 8d.; 3344, 6d.; 8368, 6d.; 3361, 8d.; 3362, 

8d: » 6d.; 3381, 6d; 3388, 6d.; 3396, 6d.; : , 6d.: 3409, 6d.: 3416, 
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8461, 6d.; 3474, 4d.; 3496, 6d.; 3495, 16d.; 3496, 1od.; 3498, 6d’; 3506, 
3507, 6d.; 3508, 6d.: 3511, 8d.; 3512, 6d.; 3516, 64.; 3524, 1s. 8d. 3526, 6d.; 
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3530, 6d.; 3583, 6d.; 3537, 4d.; 3538, 6d.; 3544, Sd.; 3546, 4d.; 3548, 6d.; 
$650, 8d.; 3552, 6d.; 8553, Sd.; 3555, 6d.; 3557, 6d.; 3567, 6d.; 3574, 6d.; 
3582, 6d.; 3592, 6d.; 35) , 4d.; 3597, 4d.3 3599, 2d.; 3603, 6d.; 
3608, 6d. ; , 6d.; 3613, 6d.; 3615, 6d.; 2616, 2d.; 3619, 6d.; 3630, 6d.; 

, 8d.; 3688, 6d.; 8689, 6d.; 3642, 4d.; 3647, 6d.; 3648, 6d.; 3650, 10d.; 
3656, 4d.; 3657, 2d.; 3659, 2d-; 3660, 6d.; 3662, 6d.; 3603, 6d.; 3664, 6d.; 
8665, 6d.; 3666, 4d.; 3668, 3 3669, 2d.; 8670, 2d.; 3671, 2d.; 3674, 2d.; 
8675, 2d.; 3679, 4d.; , 2d.; 3681, 3 3682, 4d.; 3684, 2d.; 3685, 6d.; 
8686, 2d.; 3687, 8d.; , 6d.; 3689, 2d.; , 24.5 3691, 6d.; 3697, 2d.; 
3699, 2d.; 3701, 6d.; 3702, 2d.; 3705, 2d.; 3706, 2d.; 3707, 2d.; 3711, 2d.; 
8715, 2d.; 3719, 4d.; 8720, 2d.; 8721, 2d.; 3723, 6d.; 3724, 2d.; 3725, 2d.; 


: i" 
3727, 4d.; 3728, 2d.; 3729, 2d.} 3731, Gd.: 3733, 2d.; 8734, 2d.; 3740, 4d. 
8748, 2d.: 3752, 2d.; 3755, 2d.; 3759, 2d.5 8760, 2d.; 3783, 24.5 3798, 2d.; 

9; 6d.; 3852, 6d.; 3868, 6d.; 4023, 4d.; 4661, 6d.; 5277, 6d.; 15, 6d.; 
7 as 79, 4d.} 104; 6d.; 183, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
recet of the amount of price and Sums exceeding 1s. must be 
remit by Post-office ler, made payable at the Post-office, 5. High 

Lack, her Majesty's Patont-office, South- 
ampton-buildings, Chancery-lane, on. 


ABSTRACTS OF SPEOIFIOATIONS. 


anarening 3° ~ may Kes ee ene 


$229. Foprne Cuar Bepsteaps, A. M. Clark.—Dated 15th August, 1878. 
—(A communication.) 18. 

Three different arrangements of folding chairs are oie the = 
being convertible to six different forms, viz., arm chair, ss 
rest, couch, or reclining chair, bedstead, ottoman, and ~ as fold 
for — pm one to 
chair d bedstead ; while the being y 
pa ewes Geatiatigdptaictans usted to two different 


oem Jorts ror Pires, FE. Pritchard.—Dated 19th phe mlb 1878. 4d. 
substan’ or otherwise 











different forms, viz., urm chair, 


5874 Sreerine Apparatus, J. J. Thornycroft.—Dated 27th August, 1878. 


A rudder or paddle, movable on a suitable joint, has imparted to it 
from an engine or motor a sculling movement capable of 
and is able also to assume positions in which its surface will 
oo ee nee oe ordinary rudder, so that the positions and 
tion of the ae paddle may be readily adjusted according to 
the couse to be abeexpd 
3377. Frixcine Arpanarve, A. M. Brown.—Dated 27th August, 1878.— 
(Not with.) 2d. 


This al naa of oo holder bomen | any number of needles ns 
pew ns Gren distances round its circumference, the holder being 
saad 47. - or otherwise, thereby causing the needles to pass 

edge of the fabric to be fringed. 


‘an APPARATUS FOR CastTInG Steet Incots, W. H. 0. Taylor.—Dated 
mt eet tom Re poe mood ey Pog ene with.) 2d. 
e liquid me' as it manganese or me and silicor 
and is run through a long ratory into horizontal moulds. P 
3380. Finisuinc Corron Corps, ar gman &e., 7 Worrall and J. Ker- 
shaw. —Dated 27th August, 1878. 
anu oS fibre is ipa : fe the backs whi while ig fabric is in a wet 
ie process ng. machinery for raising the wool 
is combined with the drying apparatus, and consists of card ‘ellen kept 
in ae rotation while the fabric is travelling through the drying 
machine. 
3382. Weicnina Apparatus, W. E. Gedye.—Dated 27th August, 1878.— 
ae proceeded with.) 2d. 
or standard carries the bearing supporting the other parts of 


the , consisting of a lever or beam, a plate or scale pan of the 
balance, a stand su’ ing ce and inclosing the bottom pieces ; 
a parallel equipoise receiving the balance blades at the end of the 

Bu) the scale, and at the bottom united by a horizontal piece 
wii a blade of the beam resting on the bearing ; a 


piece ; a piece which connects the axis of the balance with the parallel 
equipoise ; a cursor or slider movable from end to end of the beam, and. 
giving motion to a dial which indicates the weight. 

3383. Fire-sricks, &c., H. Edwards.—Dated 2th August, 1878. 4d. 

This consists in the use of lime in combination with flint. 

8384. Branpine Casks, coe, &c., BE. C. Gooddy.—Dated 27th August, 
1878.—( Not pF mecagraneh th.) 2d. 
one modification, the brand may be carried at one 
von ve J of ry gas pipe and immediately above a "burner. The pipe is 
By te with a tap, which is by preference closed by a tri onate sesamin 
ee a os cae a a thereon and open 
action of a spring upon the p 
canes coeonae Surps’ Bortoms, C. G. Wade.—Duted 27th ome 1878. 
—(Not proceeded with.) 2d. 

This consists of a ot — with jointed ends, for the attachment 
of side strips, which can be e held aga by angle bars and screw nuts 
to form a jacket or casing = ve t a ship’s side, to enable 

workmen to descend for cleansing or re’ g the same. 

3386. Emptoyinc BisuLpHIpe oF Carson, &c¢., FOR RECOVERING 
Various Supstances, R. W. Papineau.—Dated 27th August, 1878. 6d. 

Various sulstances which are treated with bisulphide of carbon, and 
other volatile solvents, are caused to pass through the solvent instead of 
passing the solvent through the crude material. A screw, either hori- 
zontal or at an angle, revolves in a pipe, into which the bisulphide or 
other solvent flows at one end and passes out at the other, while tLe 
revulving screw causes the material to travel the reverse way. 

3389. Manvracture or LeaTHeER, H. H. Lake.—Dated 27th August, 1878. 
+A oumunieetien) ri —_ . 

This consists e employment of glycerine, or analogous substances 
after the skin has been unhalred. : 
3890. Bunpiing Yarns, 4. Steven. rripetal 27th August, 1878. 6d. 

in the com tion of a double-acting hydraulic press 
with s a single cover. 


3391. Ra Supports anp PasewaPen, C. A. Day.—Dated 27th August, 
1878.—(A communication.) 6d 
faste: consists of a pair of clampin blocks, having arms for 
being acted upon by a wedge when the rail is subjected to downward 
pressure. 
3302. Coatinc Merats, F. M. Lyte.—Dated 27th August, 1878.—(A com- 
>) aualeei )—(Not Men. © pooper with.) 2d. 
sulphats or an ova Prepared as follows:—35 parts of crystallised 
t { of any other salt of copper are precipi- 
nydrated aide by means of caustic soda or some other alkaline 
oxide of copper is to be added to a solution of 150 parts of 
Rochelle salt, and dissoived in 1000 parts of water. To this 60 parts of 
best caustic soda, containing about 70 per cent. N&O is to be added. 
3893. Sewinc Macuine, W. Fairweather.—Dated 28th August, 1878, 


This consists in combining a hook or crochet needle with the sewing 
needle, carried and worked by the needle slide; this crochet needle 
working through a “nipple” or tubular pressure for helding down the 

an arm from a slide which can work up and 
down in a iota ty aeeet to A jib of the machine, this slide being 
pressed , and fitted when the needle slide ascends by a 
—— pepe ‘tw ich comes under a projection from the slide for the 








A _ 





Parer Biocks ror CALENDARS, &c., C. T. Burchardt.—Dated 28th 
ome of 1878. Je ghee and up by sticking we 

A pile of paper is made up sticking a number of separate sheets 
together at one edge, each dant being traversed at a given point with a 
number of perforations, to ae re of it to be readily torn off, leaving 
the other attached to the block, and may be used for writing notes 
thereon. block is placed on a stand, from which it may be detached, 

and a new block substituted for it. 
3395. Sarery a ad 4 C. FP. Franklia.— Dated 28th August, 1878.— 

(Not proceeded with. 

had valves are pe Rey one above the other, and fitted into corre- 
ves seats, so as to be steam-tight. The upper oneis of a larger area 
the lower one, and the two are connected together. The steam or 
other fluid under pressure is admitted into the space between the two 
valves, and suitable apertures for its escape when the valves are raised 
are made above the upper valve and below the lower valve. 
8899. MouLps anp Cores ror CasTING Pipes AND TusBEs, J. and P. 
This Suukite pitesigethy te wean Ga oot a pesant led oh 
ly in ma! e core in green sand at the same 
time that the outside mould is made, whereby the use of loam cores and 
core chaplets are dispensed with. 
3400. a G. F. Richter.—Dated 28th August, 1878.—{Not pro- 
ceeded with.) 2d. 

A reservuir containing the ertoing material has the lower part 
formed with a hollow boss provided ——. and within the 
boss isa solid plug formed with cavities. e plug is caused to revolve, 
and as it does so a cavity takes up a certain quantity of the lubricant, 
and erga _ conveyed it onward, delivers to an ee which 
leads to dto the cylinder or other part to be lubri- 


3401. Sirrine ty J. T. Parlour.—Dated 28th August, 1878.—{ Not 


proceeded wi 
This consists tially of a round box or cylinder of sheet iron or 
other material, one end of which is gt ag rosy with a perforated plate or 
with wire gauze, through which finer ions of the substance 
being sifted will pass into a receptacle below the same. ‘ 
$3402. Apparatus For CLEANING WINDOWS, oe -» W. C. Ashwell.—Dated 
28th August, 1878.—(Not Powering with. 
consists essen of strips of in 7 attached to a block 
of wood or metal. 


RORR Morente aay Pecowomen ¢ y 5a EB. L. Fleming.—Dated 
29 ugust, 1878.—(Not proceeded with, . 
of sand or silica, 4 parts 
2 parts of borax. 





consists of a mixture composed of 17 
of carbonate of soda, 6 parts of carbonate of 
a008 Mavunscruns or Jutr, G. and D. R. Maleolm.—Dated 29th 

ugust . 
The batching — pd ied to the jute immediately before it enters 
the feeding appara‘ hich guides it to the carding cylinders. The oil 
or other batching “quia is evenly distributed over the jute by 
means of an yey eek to the carding engines, and consisting of 
a reservoir in which the batching liquid is contained, from which reser- 
voir the liquid is carried to a trough at a rate which can be regulated by 
a piston or plunger pressing upon the surface of the liquid. 
$3406. Osramine WATER FROM ARTESIAN AND OTHER WELLS, C. Chapman. 
—Dated 29th August, 1878. 6d. 
In order to obtain a supply of pure water and to dispense with gathering 





This consists in moulding, casting, mounds and conduits a hole is bored ‘h the water-bearing 
manently — ee spigot end of the pipe two or more strata and the water enabled to rise in the bore hole to the level at Se 
threads, the le of cases wee Cane — ttached being of the district in which the hole is bored. If 
moulded or cast with is also provided a | hole be situated and the water obtained above the level of its distribu- 
collar upon the spigotend. tion-a syphon is formed, the long arm thereof air valves, and 


$3341. Manuracture or Ammonia, J. P. Rickman.—Dated 24th August, 


1878. 
This consists in the manufacture of spp donee air and steam 
through heated oxidisable matter contained in 


eS the main, while the short arm di ito the bore hole deep 
eno} to reach the water level. The pipe fo ne: erg short arm is of 


t lining, which is 





the of the bore hole, so as to form an ure 
puddled round for a suitable depth from the furnace. 
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3407. Macutnery ror Acctomeratine Coat, Peat, Woop, &c., H. 
Billan.—Dated 29th August, 1878. 4d. 


Three or more wheels all turn weet om yor centre. Each wheel 
has a number of cavities on its periphery, that of each being in form a 
uarter of a — the four meet a s recess is 
ormed in w! the fuel is : aud. on the Whats aigmehe on 
the opposite side the balls of fue fall into a suitable table receptacle. 
3408. Tram-car Covertne, R. C. Wade, B. Hunter, and J. Cowell.—Dated 
29th A , 1878.—{ Not proceeded with.) 2d. 


A hollow rail is provided which contains rollers, on which is the 
canvas. The rail runs the whole length of the seats, and behind the 
passengers when seated. 

3410. Spixninc, FE. Tweedale.—Dated 29th August, 1878.4 


type form, secured, attached to, or formed with an inking table vibrating 
on an axes or shaft. 
$432. Tevt-rate ror Sream Gaoces, 5. Marsden.—Dated 30th August, 
1878.—( ses wi 
A suitable cock is used, upon which is formed a sensitive valve seat 
suitably ground or faced. On the outside of the branch and embracing 
the same is attached a valve-box provided with a gees dividing the 
box into distinct parts, the part nearest the cock con’ ~p— valve, 
and the upper part being used to apply or contain a lever, 
other controlling mechanism. The lower portion is provid 
small whistle. 
3433. Winpow arp G. een —Dated 30th August, 1878.—(A 
proceeded with.) 2d. 


a * 





tion.)—( Not proceeced with.) 2d. 

Affixed to ed i or to the collar carrying the spindles opposite to and 
in ith the (or other part to be lubricated) of each 
spindle is a J, = which pipes are connected toget ther. An oil reservoir 
supplies the oil to the pipes. 

3411. Macuinery ror Startinc TRAMWAY AND OTHER VEHICLES, H. P. 
Holt.—Dated 29th August, 1878. 10:1. 

A ratchet wheel is keyed on to each axle, and a lever or quadrant is 
pivotted in such a manner as to mov. round the horizontal centre line 
of the axle asa fulcrum. On this leeer es ae, which can be thrown 
in and out of gear with the ratchet wheel, and a being attached to 
oe lever at one end, and to a suitable multiplying lever ove on the 

e at the other end, and the tractive force being applied to the 
multiplying lever by means of a draw rod or slide, a mechanical advan’ 

ed for the tractive force for the pu’ of turning the ratchet wh: 
and consequently the axle and wheels. to a spin pindle 
e spindle a spur 





pawl is ke 
On one end of 


being in gear with 
a rac’ the side nearest the centre of the axle, the 
backward and forward motion of the lever, caused by the application of 
the tractive force on the one hand and a ret the 
causes the pawl to be 
the friction surfaces slipping on each other after having moved the paw 
through the extreme range allowed between the ratchet wheel and a stop 
on the lever. 
$3412 Smatitware Looms, W. Ruttenan.—Dated 29th August, 1878.—(A 

communication.) 6d. 

This consists in the shuttles to work in curved or simi- 
circular slots or grooves formed in the lathe board, instead of reciprocat- 
ing to and fro. 

3413. —e J. G. Wilson.—Dated 29th August, RIE communi- 
cation.) 6d. 

Drawing room fountains are Loy <i h in- 
stead of a falling weight a. a 7s is mb men at 
its lower extremity, and fitted with a piston to which a pulley is con- 
nected. Acord secured at one ee to a fixed point is round 
A RE I Tg A xed to the Pong 
actuating or mechanism, and thus when the actuating m 
Shendam hs weed ae't the cord coils round the drum and lifts the Ane 
to the of the cylinder. A vacuum =< thus formed beneath the 


etnated 





piston toate mm ane upon the top thereof will serve asa 
motive power for uncoiling the cord, and thus of imparting the required 
motion to the pump m se 


3414 Apparatus For Propvcinc Biasts on CURRENTS OF AIR, &c., 
J. B. Bennett and A. Lumsden.—Dated 29th August, 1878.—(Not pro- 
ceeded with. 

This consists in the employment of two or more cylinders arranged on: 
above the other, or one inserted in the other, eg oe meapfenny pena 
diameters, and so formed that when inserted one within the other a 
; is provided or enclosed for containing the packing to be used for 
e joints. 

3415. Marcues, J. H. White.—Dated 29th August, 1878. 6d. 

The match splints are of a ti section, so as to into a much 
less space than the ma‘ es, and at the same 

offering a gay facility for communicating the flame ion the 

composition to the splint. 

$3417. Ramway anv oTHER RetuRN Tickets, J. B. Hilditch.—Dated 29th 
August, 1878.—{Not proceeded with.) 2d. 

The return half one or both of its outside corners rounded off so as 
i h the one half from the 





to enable the p 
other. 


3418. Fire Kispuers, F. W. Haddan. oe 29th August, 1878.—(A ccm 


Rs nt ate By of pert ited --4 d filling th: 
a rece le ‘ora pt an e 
same with an uninflammable material, to be soaked os Sn 


other like combustible, and the receptacle so ‘emg in con 
with the fuel of any fire, sto ve or , and igniting the combustible. 
and so lighting or kindling the fuel. 


= Srvxes, C. Kesseler.—Dated 29th August, 1878.{A communication.) 


mis consists in the combination in a style of an ink pen, and style or 
instrument ay for the purpose of writing or 
ete traced in ink per, and at the same time impressing 
one or more copies thereof by 1 use of manifold writers. 


3420. Bassinerres anp Seomene, L. Coplovna. —~Dated 29th August, 
1878.—{ Not proceeded with.) 

The bassinette . is elated in the middle, so that the two halves 
can fold together, and it is connected with the frame (also 
jointed in = middle) ~ dy d means of a piece of ticking, which forms the 
Catheen ond. d sides. The bassinette is mounted by eyes on pecs Pear 
which take into hooks upon a stand, also made to double up wi not 
in use. 


3421. Hypraviic Drepcers anp Excavators, W. F. Batho.—Dated 29th 
August, 1878. 1s. 2d. 
— S75, and the are of the 7 on po ery in patent No. 1809, ie 
iy, 1873, an are open rams 

the cen’ and to the collai enst diadeunenenas aaeeienae 
patent No. "at fiated Ott 6th December, 1875, such tus slung 
to either or both ends of a beam working on a pivot carried by 
fitted to the hull of the vessel, motion iven to the beam by 
lating rams worked by fe peed power. excavator has a 

shoot, end by means of a shaft to a portion o! 
the main oy pe 


the oscillating beam 
by chains ; it is ‘ition b th tor by means of 
the beam, ‘and thereby jae automatically with the excavator. 
3422. Intuminatine Apparatus, J. W. Tasker.—Dated 29th August, 1878. 
(A communication.) 6d. 
A clockwork movement is attached to each lamp, bracket or <r 
yy wee = which the flow of gas can be increased or diminished a‘ 
jired period automically. 
2423, SHeaTHine Vessets, J. W. D. McDonald.—Dated 29th August, 1878. 








am the surfaces of sea-going vessels fouling or marine 
putoas to conceal ole ttnetah horn, conned in place by 
ater sk bsti or other 





3424. CLeanrnc Boots anp Sxoes, &c., AM M. Clark.—Dated 29th August, 
1878.—{A communication.) 10d. 
A blacking brush and polishing brush revolve about the same axis but 
not on the same spindle, the lower part of the former dipping into a box 
containing a roller and divided into two com mts, one con’ 
the blacking of which a small quantity is disc! into the other com- 
——, by ay be door in the partition by means of a cord. The 
lacking falls on to the — which, by the same movement is brought 
in contact with the brush, the oe ne same time caused to 
Instead of a rotary motion the hes may have a fem ae 
motion imparted to them. 
oe Screw Prope.iers, F. M. Lyte.—Dated 29th August, 1878. 
This consists in the construction and employment of screw WM ye cae 
for ships of steel or iron coated with an electrically deposi 
film of copper. 
3426. Smoxe-consumine Forwaces, G. Lowry.—Dated 30th August, 1878. 
Bis pede uliod te steam boll arranging a fire-box in 
consists, as a} ers, in a fire-box 
front of the boiler and ite the to the internal flue or 
furnace, and in this fire-box is arranged a series oft fire-bars at a consider- 
able inclination, and another series of fire-bars in nearly a ‘horizontal 
position, as a continuation from the lower ends of the inclined fire-bars. 
oe. Surp TeLecrapns, J. Xd! Gisborne.—Dated 30th August, 1378. fa. 
This consists, First, in trans: mitting orders or signals on shipboard 
turning an index over divisions or the dial of a transmitting 
and thereby making 
el magnet 
over correspon 
main transmitting and receiving instruments, 
as instruments, whereby signals are repeated back to the 
transmitter. 


3429. Tickets, 2. H. per 30th August, 1878.—(A communi- 


cation.)\—{ Not _——e 
consists in tickets with a kind of et formed on 
either or both faces, and into which advertisements on cards are 
placed 
3431. Printixe Macuines, A. Partridge.—Dated 30th August, 1878. 6d. 
This consists in constructing a platen prin‘ machine with a 


- 


‘ive 











~—(No 
A stick is provided at the top with a chuck, which receives a metal cup 
on one side and a wooden plate on the other. The cup holds as nge, 
with a quien 


and the wooden plate is provided with a cushion cove: 

leather. 

acne. Temporary Buitpines, H. H. Hensen.—Dated 30th August, 1878. 
A framework is covered with a fabric made of cocoa-nut fibre, jute, 


oa. or other such like fibres, the surface of which fabric is cov: 
with asphalte or fluid cement. 


3437. Futiixe Ae” mga W. Craven.—Dated 30th August, 1878.—{ Not 


aleeterte ® is affixed in adjustable slides, under which the cloth 
must pass in the bottom of the machine. 


3438. Lastine on 5 Tops, FE. Walker.—Dated 30th August, 1878.—(Not 


proceeded with. 
The last is mounted on a frame, and the upper or top of the clog ed 
thereon. The bottom of the upper is taken hold of by a num of 
attached to a lever, by means of which the Seer’ is tightened on 
the last, and held by catches until the lasting 


3439. Sen or Sream Borers, 2. Newton.—Dated 30th August, 
6« 


1878. 

This consists in combin’ stationary grate bars with reciprocatoi 
bars, that is to say one half of the bars are stationary and the other t 
reciprocatory, the two series being arranged alternately. 
$3440. Macurne ror CuTTine our AFTER PATTERN, Liven, Ciorn, &c., @. 

Dittmar.—Dated 30th August, 1878.—(A communication.) 6d. 

A horizontal shaft carries a circular cutter, the edge being bevelled and 
sharpened with teeth like ‘nebeaer saw, or without teeth. Motion is 
imparted to the cutter by any suitable means, so that the number of 
revolutions of the cutter is about 4000 revolutions per minute. From the 
box wherein the shaft of the cutter is running an arm descends and 
carries the foot of the machine. This foot is made of brass, and is of a 
form similar to that of tailors’ irons. 
$3441. Maaic Lanterns, H. E. Newton. nate 30th August, 1878.—(A 

communication.) - -(Not p roceeded with 

The casing of the vellestor is formed of a - of sheet iron with 
the base removed to receive a fixed regulating plate, bent to the proper 
form, and with a slot therein, and rivetted to the up; ons an open- 
ing made for the passage and adjustment of the In order to 
prevent loss of reflecting surface the central hole in the ‘deflector is dis- 
pensed with, and an opening made at the upper part of the cylinder 
pons Sa reflector, am S eee ——s glass prec oe oe to this 

, an ——_ na ion 80 t operator can 
an For flame. e case carrying the lenses is perforated so as to 
allow a current of air to pass between the lenses and carry off the heat. 
3442. Permanent Way or Rattways, W. Brooke.—Dated 30th August, 

1878.—({A communication.) 6d. 

This relates, First, to steel girder rails, consisting each of a steel head 
or body, the upper surface of which is slightly inclined, and from which 
head or body project downwards three ribs or flanges, two of which ribs 
ht and are extensions of the nr oy of the rail and slant 

e third or shorter rib or flange projects downwards 
in the axis of the rail, the lower end of each of the extended sides of the 
rail being provided with a short horizontal rib or flange. Secondly, the 
mode of Bae ey J the on rails together longitudinally by means of 
angular fish-plates or saddl 
3444. Vatves ror Lace ENGINES, J. Cropper and W. Johnson.— Dated 30th 

August, 1878. 

According to one iciahinient: each valve is formed of a circular plug 
fitting a barrel or chamber open on one side to the port of the cylinder, 
and on the other to the pea va of gas and air. 

3446. Grass, S. A. Wittmann.—Dated 30th August, 1878. 2d. 

ne lass having been fashioned by the glass blower, and the form of 

icle perfected, such article is » Kane into water, and when with- 
pater has the appearance of being covered with cracks. 

3447. Breecu-Loapinc SMALL-arMs, 7. Woodward, sen., and D. Bentley. 
—Dated 30th August, 1s78.—( Not proceeded with.) 2d. 

This relates to improvements on patent No. 651, dated 17th February, 

1876, and co! ee oe safety a ms for the 

rs, 80 that the act of cocking the gun puts the safety lever ann 
its a — the unlocking of this i! po the triggers when 
the gun is to be discharged being effected by han 


3448. Lamps, C. EF. Hearson.—Dated 30th me: 1878. 6d. 

This relates to improvements on patent No. 1769, dated 7th May, 1877. 
Fixed to the upper end of the it tube is a conical valve, the inlet of 
which communicates with the reservoir, the valve being contained in the 
reservoir, and the spindle of the valve ig through the upper part of 
the reservoir. The lower end of the s J engatncte sanyo eS ngauctcboney 
ha an elbow, into which one end of the vaporising tube is screwed. 
The short tube is of such internal diameter as to leave an annular space 
between the tube and the it tube, the lower end of which descends 
n to the bottom of the rt tube. The spirit from the spirit tube 
rises into the annular space until it reaches the level of the vaporising 
tube, into which it then fiows. 





3449. Bruuiarp Rests, 7. Watson.—Dated 31st August, 1878. 6d. 
The rest consists of two Fay or frames, one of which is attached to 
the butt in such manner the butt may be turned therein, the other 
late or frame movable vertically in front of the former plate or 
e, so that tly rotating the butt a toothed wheel gearing with 
a rack is also rotat _—— the focus plate or Soame chovated or deqvemed 
to the extent req) 


3452. Apparatus ror Gassinc, CLEARING, SMOOTHING, AND FINISHING 
Spun Yarn, &c., J. Holt and L. Clayton.—Dated 31st August, 1878. 6d. 
This consists in a special construction of the “ rail” 
carries apt friction hey or revol 
the yarn — its transit from the bobbins on the spindles 
pF eee § me Schhde or Guech wade vombren tints dtaed os 
finished state; and the construction of the rail is of such a nature that 
two or more fires or gas burners are employed to each rail at any suitable 
and required distance from each other. 


3453. pated Coceaepe meee, J. Figgiss.—Dated 31st August, 1878. 
Not 


with 
The eos of an gpen frame, ha pheno ant 0 Sates 
-~ F 


its inner end Soe heel, 

end a mn a spur w 

ina spurs, cried by aud Sxod 
The spur wheel gears with a 


omy eg hy a horizon 
right angles, and atven by pinion. 
horizontal wheel carried upon the lower part of the rotating frame. 
wheel has fitted to its disc a lantern wheel, on which the fibre is 
—_ wound as it is spun into yarn. While the frame the 
tern wheel or 5; =: rotates wh meg its axis in a horizontal direction, 
the fibre as it is f to the machine is twisted by this motion and so 
formed into yarn. at the same time the spool also turns upon its axis, 
thus winding the yarn thereon. ey the spool the yarn is carried to 
other Is a ite end of the hi 





—enasieeeinersenng 
hinged to the end of the main coulter for steering, and to it is fixed 

beam which lies above the soil, and has on its front end a shoe, The 
rope from the forward drum gh through eyes on the main coulter, 
oat peed, Sho Dae a0 So anee guide coulter, so as to draw the 
anchor ahead, by which means the coulter is pulled through the 
direct to the anchor ahead. 


9408, Bar \ Vatves, J. Heritage.—Dated 31st August, 1878.—(Not proceeded 
wi 
lever, where it is hinged to the valve poy formed Me . 





The 
cam-shaped projection in contact with the end of th: ve spindle, 
which operates in such a manner that — = . ae of the lever the 
- rojection forces the valve from its seat the pressure of the water 

m the main. When the ball lever rises, the projection moves away 
from the valve spindle, and the pressure of the water from the main closes 
the valve. 

3463. Looms, W. Tarbotton.—Dated 81st August, 1878.—(Not proceeded 
with.) 2d. 

Two or more star temples are enclosed within a casting, with slits for 
the selvage of the cloth or piece being woven. This casting has a bracket 
or arm and adjusting slot, so that when bolted to the double: sockets of the 
vibrating lever, it can be adjusted by the slot and bolt in such relative 
position to the vibrating lever as ve more or less motion as 


uired. 
3464. Uriuisine THE Heat Generate IN KILNS OR Furnaces, C, 7, 
Macadam.—Dated 31st August, 1878. 6d. 

This relates to furnaces for burning pyrites and other ores. In the 
upper part of the furnace is placed a coil or a of Pipes from which 
flow and return pipes are led to an elevated cistern. Water from the 
cistern circulates constantly through the system of pipes, and being 
ony heated maintains the water in the cistern at a temperature of 
212 deg. Fah. or nearly so. 

3465. Paorocrarnic Lenses, W. Morgan-Brown,—Dated 2nd Septenber, 
1878.—(4 a ) 8d. 

This consists in placing an additional lens in front of an ordinary po: 
trait lens, and is so shaped, and constructed, as to change tt the 
usual result of a curved field ‘into a flat field, It also consists in a hew 
device for reas 1 4 whereby the inner sleeve to which the ordinary 
lenses are attached is made to move inwardly by means of : a ‘screw-shaped 
slot in the exterior sleeve, and a projecting dle d to the inner 
sleeve and operating in said slot. 


3466. IupLement ror Dicamse Porators, 8. Corbett.—Dated 2nd Sep- 
6d. 











tember, 1878. 
consists in X..x combinetion of Ss ie 1 * Ith 
— separator, Ba wnged the axis eg Foy orkin, 
out the potatoes, the being used in conjunction with a cutting 
share or spade. 


3467. Jacquarp ge Emptovep 1x Looms, J. Tiaker.—Dated 
2nd September, 1878. A 
This consists in the use - a loyment of a er consisting of a 
knife or plate placed between bam needle, en we aay sy apd ottee 
forward between the ends of the needles, and the pins in 
as — it is impossible for the pins to strike more than one Guieal at a 


3468. Rueometnric Gas Burners, H. Giroud.—Dated 2nd September, 1878, 
6d, 


A wet or dry governor may be used in combination with the burner. 
When a wet governor is used, the burner is made in several pieces, the 
lower piece my ey a cylindrical cavity, = — a bell works, rest- 
ing when there is n on ibs at the bottom of the 
cavity, and guitet ” side ribs so as to rise = The lower cavity is 
cove! a cap screwed on, and having on its under side a diaphragm 
with a central hole in it, governed by a conical plug on the bell. he cap 
has one or more branch passages leading up from it to the burner. For 
the dry governor, the lower cavity, is bored truly cylindrical, and closed 
at the bottom by a screwed ca) >. ‘In the me ge: interior works a disc 

which fits loosely so as to allow dl og its edge. From 
under the disc there is a lateral by-pass for the gas by a passage governed 
by a screw cap, which can be adjusted so as to let more or less gas pass 
to the upper side of the disc, according to the needs of the burner. 
3469. Socks rur Boots, &., T. J. Smith.—Dated 2nd September, 1878.— 

(A communication. 

This consists in interpos in the thickness of the sock a layer of 
paper, cloth, or linen, on whic! i or other capable of 
promoting circulation of the blood has been spread 0 or pasted. 

3470. Osrarnine Licut sy Evecrriciry, C. W. Harrison.—Dated 2nd 
September, 1878. 

Car’ burners are Somes | in suitable solutions of the various metals 
so as to charge or im te them when y are Flexible 
carbon or metallised car! burners of ———_ sre formed by coating 
filaments of silk with carbon by rubbing, g, or incorporating them 
with powdered plumbago or other carbon or metal compounds, and then 
form them into a cord or rope. Electric light = obtained ———— elec- 
trodes or burners by means of induction curren’ 
or coils placed near bp ood - lights are ae at Soaees along a 
main line or primary ci Such coils are formed of copper or iron 
ribbon or sheet, and with ~ without magneti cores or 
3471. Process ror Curtne Hops, A. P V. sovten. 2 2nd September, 

1878.—{A communication.)—{ Not ne o th.) 2d. 

The hops, freshly picked, are ~— e kiln, the lower air holes of 
which are closed, and they are n hon wubected to the fumes of burning 
sulphur, whereby the hops are bleached. 

3475. Apraratos ror Formine Hex. Counters on ‘‘STIFFENERS ” FOR 
Boots, H. A. Oldershaw.—-Dated 2nd September, 1878.—(Not proceeded 

















with. 
The leather <s ~T material is mene up between dies, the male die 
being attached lever. 
oars. Srareanr, Cornices, Baacksm, &c., 
pptew 1878.—({A communication.) 4 
The article to be ‘aieea cast or a 
ddtudg Gaertn luce the effect of marble. 
After being removed from the moulds, surfaces of the articles are 
subjected to the action of acids or sand blasts, or ground or otherwise 
treated, so as to produce the effect desired. 
3477. Carvinc Enaines, 7. Lucas.—Dated 2nd September, 1878.—(Not 
proceeded with.) 2d. 
In order to gauge the distance of the flats from or their degree of con- 


W. R. Lake.—Dated 2nd 
in glass, to which suitable 


tact with the surface of the main carding cylinder, one or more loose 
are pomipaecend in holes in the flats, one pb omay a of being in 
contact — hen dy back tS ms clothing of ~ flat, and the ot paoing 
through ole, 80 t the operator by upon these 
pins can feel much more sensitively than nas “hitiesee beck been practicable 
when the two card surfaces are sufficiently in contact. 
3478. Omnisuses, &c., J. Offord—Dated 2nd , 1878. 6d. 


This relates to the novel construction of the body consisting in Sey 
passage sunk below the side ions of the fon, and extending from 
the doorway to, or nearly to, the end of the vehicle. an arrange- 
ment of springs and wheels wader She seahe, in such a manner that there 
is no projection of any part beyond the sides of the vehicle. 

. Steam Borers, &c., D. J. Kennelly.—Dated 2nd September, 1878. 


6d. 
In order to collect deposit and residue from the water 
a separator is employed, which communicates with the boiler 
pipes, one leading rom the upper part of the liquid in the boiler to the 
upper part of the , and a xeera pipe leading from a lower level 
of the separa e lowest and coolest part of the boiler. Into the 
separator the feed is directed, thus the water, and so causing a 
circulation from the upper level of the er a "the separator and 
back again to the lower 'evel of the boiler. directing the flow of the 


feed more Ma less into the circulating pi jhe circulation h the 


to be vapor ’ 





spools arranged as 
and which as they are filled are wb I realy f for use. 
3458. Apparatus ror PRESERVING WINE, CIDER, AND BEER, G. Des- 
vignes.—Dated 31st August, 1878. 2d. 
A recipient of metal is ied with a tapped pipe or nozzle at the 
ttom, screwing into the bung of the cask. sail bain ton Cone 
inside and up to the top wd the Rok b 
of which terminates = 


—— ion as thguid te 

— lent quantity of azote sucked up tothe upper big 
re the azote is formed by air coming in through Toe bales te th ging 
and the small tube in the solution of sulphate of protoxide of iron tra- 

versed by air. 
3450. Fire Escape APPARATUS AND ALARMS, J. Jackson.—Dated 81st 
August, 1878. 6d. 
This consists of an endless chain carried by a crane, the chain being 
furnished with stops for —— the range of its motion, and with ene 

sack or sacks, or other lik for con 


and a persons to 

the endless chain, and for ma or articles to be lowered by 

the pat nad pry tg ——— 
producing an alarm, by the tra- 


83460. Sream CuLtTivatine ieee W. Fisken.—Dated 31st August 
proceeded with.) 2d. : ‘ 


1878.—(Not 
sreea tie sath deed Oot a its No. 1221, dated 25th A) 
1862, and No. 3262, dated October, 1 3, and consists of forming com 
anchor windlasses with an oblong coulter, which cuts into the — 
soil lengthwise, and at right angles to the furrow. A small coulter is 





d or diminished, for this purpose a suitable by- 
pass is provided for the feed, with the —— by which its flow 
can be adjusted. The area of the separator is much larger than that of 
the return and flow pipes, so very slowly ne 
it, depositing its impurities "whieh pon Baye! at the bottom some distan 
below the mouth of the return 


3480. Woop Pavement, C. Kester. —Dated 3rd September, 1878.—(A com- 


munication ) 
oundation is made of single oy of slaty slabs as found in lime- 
le or chips, or fine limestone t= 


stone bg limestone slabs, rub! 
or wooden blocks are made of wood of the finest 


The surface is clwaye cross-grained, and the fibres always oJ vert: ly; H 
the blocks are combined so as to form a board; the the 

form either straight lines or teeth, which, by *peing joined, form cross 
joints in the pavement. 


3481. a oF y- Pomps ror Steam Enornes, G. Hepburn. —Dated 


8rd 4d, 
A disc valve is Bonnie of vulcanite, ebonite, or any hard compound of 
cuoutchouc, or of celluloid, or other hard composi which valve is 
arranged to work or operate with a to-and-fro or sliding motion on one or 
more spindles, stems, or guides. 
OED, See —! See — &, Snips, nem, &c., W. J. 
He — ten 1 ‘ot proceeded 
poet hey pe behind the 


outside seats, and on these rollers are rolled some suitable waterproof 


material. 
3483. Crank ARMs AND PIckER SPINDLES For Looms, J. Holding.—Dated 
Bd fae mens , 1878. 6d. 


The crank arm has « cap secured means of screws cast, fixed, or 
formed in or on the arm of The = phn enw by means of four nuts. 
The picker spindle is formed in Lice 
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3484. F. D. Dennistoun.—Dated 8rd September, 1878. 6d. 
i Me ins the oil, which is supplied therefrom through tubes 


opening from reservoir, erably at its outer edge, and leading 
gpening from tbe oun to burners sivuated. beneath the underside of the 
reservoir, which undersid a 

3485. CENTRI IFUGAL pried with.) 2d C. A, Fawre.—Dated 3rd Sep- 





nical basket. 
eS cammnen by a belt with a drum on the countershaft, and is 
maintained in position preterably by two rollers. 
3487. Sream Evornes, WV. a — 8rd September, 1878.—(A commu- 
ication. fot proceeded with. . 

This par 97 rotary tn The outer cylinder is bored 
excentrically to the inner cylinder, in which are two slots for the slides, 
which act as pistons, and which are kept in contact with the inner 

phery of the — by my or by steam. At each end of 
pater 6 plate which keep the piston slides in their 
places, and the driving axles are connected to these plates. 
3489. Prerarine anv Dyeino Fanatics, J. Wraith and @. A. Downes.— 
Dated 8rd +4 My 1878. 6d. 

This consists in the method of Cosine means of steam cylinders, 
which are fitted over dye cisterns, and sets the dye poe yg 
pieces or fabrics. 
$402. Wrspino anp Sarery Apparatus For Mines, &c., R. Wilson.— 

Dated 8rd September, 1878.—(A communication.) 8d. 

One of the is provided with two pulleys at the top and two 

similar pulleys af the bottom. Around these ys the win: rope is 

Fo ere conn ef ths tip aah one of tha hetions PoIATe, 
of the one of the top and one 
quarter phery mee 





round or u) three-q periphery of the other an 
pe boa - pulleys, Sed it extends upwards from the top pees ae own- 
wards from the bottom . In combination with ys 


worms are arranged cin cddedeehaatedandoneed 
the bottom and one of the bottom pulleys, the worms being fixed on the 
upper and lower extremities of a vertical shaft provided with a crank 
handle or other means for turning the same. 

3404. Horse Raxes, G. EB. Jefery.—Dated 3rd September, 1878. 6d. 

The frame of the implement is constructed of a of side plates con- 
bars, the hinder one of w will 

bar for the tines. These plates are formed with segmen 

slots to receive blocks which carry stud axles, to which the trav 
wheels are fitted. These blocks are secured in by clamping nuts 
and quadrants, which latter are pierced with holes to receive adjustable 
pins, which connect the quadrants with the side plates. The tine bars 
to which the tines are fitted forms a of an inner frame, which is 
hinged to the main frame of the implement. 

34099. MANUFACTUEE OF or” Ia J. G. Tongue.—Dated 4th September, 

.—(A communication. q 

Tis cons ts in rolling cut tobacco in an external cover of leaf tobacco, 
and then securing it in a binder or band of thread, silk, wire, or other 
filament, or in a temporary cover or case of paper, metal, or other 
360 1878. 6d. 

. Boots anv SHoes, H. Hibling.—Dated 4th September, 1878. . 
tn consists in secu the uppers of boots and shoes to the outer 
sole by splitting a thin strip all round the Grn tad the latter, and sew 
the u) to such thin strip, so that the sti g does not pass throug! 
the outer sole. 
$502. Conpenser Carpinc Enaiwes, R. Marshall, BE. Hoyle, and A. 
Woodhead.—Dated 4th September, 1878.—( Not onaes with.) 2d. 

This consists in the employment of a shaft having wood rings or narrow 
rollers thereon, which t is so fixed to the engine that the 
rings or rollers shall enter the spaces between the stripping rings, and 
keep the spaces free from loose material, 

3503. Apparatus ror Heatino Raitway Carriaces, J. Somerset.—Dated 
4th tember, 1878. 6d. 

Inside the smoke box of the engine is fixed a coil of pipe connected to 
a trumpet mouth in front of the smoke box, so that as the engine travels 
a current of air enters the trumpet-mouth and passes through the coil. 
A pipe from the other end of the coil passes out through the back of the 
smoke box, and is carried to the rear of the engine outside the boiler, 
and is fitted with astop tap. Each carriage is fitted with a series of 

pes passing beneath the seats. The connection between the engine or 
ae 745 first carriage and between each two es is made by 
means of a telescopic sliding tube and a ball-and-socket joint, so that the 
train can expand and contract and travel round curves without breaking 
joint. 

3504. Apparatus ror Freepinc Furnaces, &c., J. Bradock.—Dated 4th 
September, 1878. 6d. 

This consists in the adaptation beneath hoppers and crushing rollers of 
a box or boxes open at the rear into the furnace, and provided with steam 
jets acting alternately or otherwise for throwing the crushed fuel on to 
the fire. 

3510. Macuryes ror Sewine Straw Brarp, &c., J. H. Johnson.—Dated 
4th September, 1878.—(A communication.) 6d. 

On the driving shaft is a collar with a cam slot, to which is ane a 
in on a bar adapted to guides in the table and carrying a needle; a 
ongitudinally ae movement being thus im to the 

needle bar as the shaft revolves. The shuttle race extends transversely 
across the machine, the shuttle carrier being reciprocated from the shaft 
by a connecting arm. To the shaft is secured a hub formed with a rib 
and teeth gearing with a wheel on the inuer end of a transverse shaft, so 
as to impart an intermittent movement to the shaft and lock it between 
its movements. The transverse shaft is fitted with spur gearing, and 
imparts motion in contrary directions to two other transverse shafts 
placed one above the other, and running in pivotted bearings at the rear 
end, the front end of the lower shaft be’ ———— to a spring box, and 
the front end of the upper one to a box to des in a standard 
on the frame. The upper one carries at the front end a feed roll reduced 
at its outer end so as to form an extension, which is recessed at 
the edges for the of the n . The feed roll at the front end of 
the lower shaft, ‘rw. of being reduced, has a series of toothed 
to act on the braid on both sides of the needle. To bend 

braid around the upper feed roll, a crimping plate is reciprocated by a 
cam on the main shaft, and has a rounded top and a curved inner 
surface with grooves corresponding with the rings on the lower feed roll. 


3513. Wire Carns, &c., G. and B. Ashworth. — Dated 5th} September, 
1878. 6d 


The wire is hardened by passing it through a gas flame and then 

~ son cil; bats tm 0: atin ten whith o oaaatand ahsenbedines ta: nenhe> 
tain By a modification of this process the wire can be annealed or 
softened. 








A Mune Parent Casz.—A case of some importance to 
millers has just been settled in the United States. About the 
year 1870, a new process of manufacturing flour was introduced 
into Minnesota by George H. Christian, by which the middlings 
were purified and then ground into flour. The middling flour 
was found to contain so much more gluten than the ordinary 
superfine flour as to render it much more valuable as an article of 
food. This new process flour commanded from one to two dollars 
per barrel more in the market than the superfine flour. Shortly 
after this the new process was introduced into the St. Louis mills, 
and is non seeeuens in the principal first-class mills in America. 
In 1874, William F. Cochrane obtained the reissue of an old 
patent granted to him in 1862. In this reissued patent he claimed 
the process of manufacturing flour from purified middlings, and 
claimed a royalty from all the mills making the new process 
flour. He commenced a suitagainst one firm in Georgetown 
D. C., for infringement of his patent, which suit was carried 
into the Supreme Court of the United States, and his patent 
there declared valid. association, called the American Mid- 
dlings Purifier Company, then purchased the patent, and com- 
menced a suit against Christian and Co., of Minneapolis, who were 
then using the process in the largest and most extensive mills in 
the United States at that place. He claimed of them £40,000 
damages, and the court required them to give security to that 
amount. The owners of the tent at that time estimated the 
claims against the millers of the country at over £6,000,000. The 
millers of the country associated er in convention and em- 
ployed Mr. George Harding to defend them from thisclaim. He 
mmediately applied to the Supreme Court of the United States 
to vacate the decree in the former suit as obtained without a full 
investi m of the patent, and the defence of the millers in Min- 
neapolis and St. Louis was at once undertaken by him. The case 
was ed at St. Louis before Judge Dillon, of the Circuit Court 
of the United States, Judge Treat, of the District Court of Mis- 
souri, and Judge Nelson, of the District Court of Minnesota. 
The decision declared the Cochrane patent void, and dismissed 
the bills of complaint. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMIN 
OTHER 


'GHAM, WOLVERHAMPTON, AND 
DISTRICTS. 
(From our own Correspoitdent.) 


WE are not wholly uninfluenced here by the great labour strike 
in the county of Durham. At present, however, the effect is 
confined to the raising of quotations for the raw iron produced b 
the aid of Durham coke and sold in this district, together wi 
such sympathetic influence as may result to the pigs of this part 
of the kingdom with which these others mostly compete. Quite 
5s. per ton advance upon the quotations of a fortnight ago was 
ht to be obtained on ’Change in Birmingham y, and in 
Wolverhampton yesterday for Cleveland iron. At thesame time 
a rise of 5s. upon a week ago was asked for first-class hematite iron. 
The producers of Shropshire and Staffordshire all-mineiron did not 
ask more money than Tast week, yet they were less inclined than at 
that time tolisten to offers under their standard rates; and they inti- 
mated that if hematites should secure anything like the advance 
which was now being sought for them, then all-mine iron also 
would be put up. Cinder pigs and part cinder pigs, with which 
for some purposes the Cleveland iron competes here, were 
stronger in quotation to-day by from 1s. to 2s. per ton. As to 
no class of pig iron, however, was the market in its actual trans- 
actions much affected by the —_ po eae _Buyers were 
indisposed to concede that the ffieulty will be of long 
— ~ at its close they look for a return to the prices whi 

ore r 

For water company and local board contracts tenders are this 
week being sent in by the leading firms in and about Birmingham 
and South Staffordshire. The prospects are, therefore, pro- 
nounced to be brighter than those of a week ago. Lattens were 
offered to-day at £9 5s.; singles could have been obtained without 
difficulty at from £7 to £7 5s.; boiler-plates were from £8 10s. to 
£9; and tank-plates were a minimum of under £7 10s. Marked 
bars were without attention at £7 10s.; medium bars were from 
£7 to £6 5s.; and common bars were easily purchased at £6. 

Domestic coal is much cheaper this week. Following — 
the official reduction of 3d. per ‘‘day” declared, as I last 
week showed, by Mr. Chamberlain, M.P., as arbitrator, in the 
wages of the Cannock Chase miners, the deep coal of Cannock 
Chase has been dropped 1s. 6d., the shallow coal 1s., and certain 
qualities of slack 6d. per ton. The quality denominated 
“cobbles” has not been altered. This drop leaves Cannock 
Chase deep coal 10s., shallow coal 9s., cobbles 8s. to 7s. 6d., and 
slack 6s. 6d. to 3s. éd., wholesale at the pits into railway trucks. 
The house coal of Tipton and Dudley, and West Bromwich, 
remains without specific reduction in the open market. Furnace 
coal from the same localities was to be had to-day at from 7s. 6d. 
to 9s., according to quality. ‘ 

Coke was pressed upon the market, as well in Wolverhamp- 
ton as in Birmingham, mainly from Derbyshire and South Wales. 
At present it is unaff by the scarcity of Durham 
Consumers, indeed, were urged to have their orders accepted at 
less inoney than “~~ were prepared to offer at quarter-day. Yet 
Derbyshire coke, delivered in this district, is as low as 14s. 6d.; 
South Wales qualities, from 12s. 6d. to 17s.; and North Stafford- 
shire qualities, 13s. per ton. What these prices mean at the 
ovens will be seen when I point out that it costs 6s. a ton to 
bring Derbyshire, and 7s. a ton to bring South Wales coke to 
Staffordshire furnaces. A fair order, embracing 5000 tons of 
Derbyshire coke, was negotiated. 

The local make of pig iron has increased to the extent of the 
capacity of the furnaces just restarted by the New British Iron 
Company. In a month hence, one of the largest furnaces in the 
district, which is owned by Messrs. J. and T. Williams, of 
Parkfield, Wolverhampton, will be relighted. ? 

The West Indian and Mexican are the mails of chief import- 
ance that have arrived this week. In a few branches the Anti- 

ean business is an average, but in the majority of industries 
it is not so. Some merchants have some fair orders for distri- 
bution on account of Cuba, Monte Video, and Buenos Ayres. 
Trade with Canada is a shade better. With Turkey, South 
Russia, portions of Germany, and Spain matters seem a little 
better. 

The Admiralty has just placed in Wolverhampton some 
valuable contracts for miscellaneous black ironmongery. The 
competition for the contracts was this year unusually severe. The 
edye-tool makers in South Staffordshire, who tendered for the 
supply of pickaxes needed by the Government, have been unsuc- 
cessful. Birmingham firms are believed to have got most of the 
order. 

Most of the men employed in the horse nail trade in the 
South Staffordshire and t Worcestershire districts, who have 
been on strike against a reduction in their wages of 3d. per thou- 
sand, have now resumed work. 

The North Staffordshire iron and coal trades are in a dull state, 
and orders are of a retail c Bars are the description of iron 
which is chiefly selling. Hoops and girders are in limited 
inquiry, and the demand for plates is insufficient to afford the 
mills much work. From £6 10s. to £7 is the price for bars of a 
high quality, but in some cases bars can be obtained at as low as 
£6 5s. The price of hoops averages about £6 12s. 6d. per ton. 

A reduction in the wages of the Warwickshire miners is 
impending. Certain members of the Coalowners’ Association 
conferred with representatives of the men on Tuesday at Nun- 
eaton as to the recommendation of the committee representing 
the owners and workmen of the Bedworth district of Warwick- 
shire made in 1876, to the effect that the wages of Warwickshire 
miners should be regulated by those in South Staffordshire, and 
both districts be placed on an equal footing. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THERE has been a somewhat anomalous condition of things in 
the iron market of this district during the past week, for although 
the actual amount of business doing continues extremely small, 
and local makers of pig iron are endeavouring to meet the market 
with lower prices, for some of the outside brands a considerable 
advance = late rates is being asked by makers and their 
agents. ere is, however, no response to any advanced prices 
in this market, the requirements of local consumers being still so 
limited that they have no difficulty in supplying their wants with 
those brands of iron which can be bought at low figures, and the 
Durham strike, which has been the cause of the sudden advance 
in the Middlesbrough market, is regarded here as only a tem- 
porary matter, after which prices will again recede. 

At the Manchester market on Tuesday some fair inquiries were 
— but beyond a little extra business arising from special 
orders secured by some of the firms in the district, there is no real 
improvement in legitimate trade generally. cashire pig iron 
is, if anything, less firm in price, for although the quotations for 
delivery into Manchester are still nominally 46s. per ton for No. 3 
foundry, and 45s. for No. 4 forge less 24 per cent., there is little 
doubt that for good orders even lower prices than these would be 
taken. But although local makers are now able to compete at 
lower — than are being asked by the Middlesbrough houses 
for delivery into this district, they are not able to increase their 
sales to any very material extent, and the output, small as it is, 
continues in excess of the demand. 

For Middlesbrough tron delivered equal to Manchester, mer- 
chants are now asking about 45s. 4d. per ton net cash for No. 3 
foundry, and makers about 2s. per ton more than this, whilst 
where contracts have been entered into, attention is being called 
to the strike clauses, and deliveries are being stopped with the 


advanced rates. Partly in upathy with the Middabume> 
market, Lincolnshire and ire irons are reported to 
rather firmer, and for some brands slight advances are being 
asked, whilst others remain at late quotations. The firmer tone 
in these brands, however, is due shally more to the fact that 
one large Lincolnshire firm who ice been selling in this district 
at extremely low , have damped down all their 
and that in the Derbyshire district several furnaces are also being 
blown out or down, and there is no doubt that this reduc- 
tion of the output in several of the large producing centres from 
which iron has been sent into this district at prices which cannot 
but have been unremunerative to the makers will, if continued, 
ultimately tend to an upward movement in values, although at 
present consumers here are in no sage want of iron, and many of 
them have considerable stocks either on hand or already bought. 
The finished iron trade continues in a very unsatisfactory con- 
dition. Forge proprietors and founders, with very few exceptions, 
till complain of a scarcity of orders, and of the unremunerative 
— at which, when they are secured, they have to be taken. 
here is no improvement in prices whatever, and bars and plates 
can still be bought at quite as low fi as ever, Lancashire and 
Middlesbrough bars delivered into the Manchester district being 
Toned at. £5 10s. to £5 15s. per ton, and Middlesbroug! 
Wet tenis ft eering trade a slight 
some branches of the engineeri le @ sli improve- 
ment is ptible, although not to such an extent as to have an’ 
material effect upon the business of the district generally, whic 
continues in a very depressed condition. One or two of the jenge 
firms in the Manchester district, however, are popes to 
rather busier, and a few of the large cotton merchants have recently 
received orders, mostly on foreign account, for early delivery, 
whilst a few orders from abroad have come into the hands of 
tool makers, and one firm, I understand, is constructing colliery 
plant, to be laid down in China. 
the coal trade business generally continues dull and many 
of the collieries are working sana irregularly, whilst prices 
are wanting in firmness owing to the competition for orders, 
especially in the inferior classes of fuel. For the best classes of 
Lancashire house coal there has been rather more inquiry in con- 
sequence of the strike in the Durham coal-fields, and these —— 
tions of fuel maintain their price very well. For gas- i 
there is also a more active inquiry, owing to the approach of the 
season when contracts are usually given out, but to secure orders 
very low prices have to be quoted. In other descriptions of fuel 
there is no material change, steam and forge coal, burgy and slack 
being still abundant in the market, and low 7 The aver- 
age quotations at the pit mouth are about 9s. 6d. for best Wigan 
re 4 8s. to 8s. 6d. for seconds; 6s. 6d. to 7s. 6d. for common; 
6s. 6s. to 7s. 3d. for Pemberton four feet; 5s. 6d. to 6s. for 
common house coal; 4s. 9d. to 5s. 3d. for steam and forge coal ; 
4s. to 4s. 3d. for good burgy; 3s. to 3s. 3d. for good slack, with 
common sorts 6d. to 1s. per ton lower. 

The proved reductioa of colliers’ wages in the south-west 
Lancashire district, to which I referred last week, is still talked 
about, but nothing definite has yet been decided upon. 

No practical change can be noted in the position of the iron 
trade of North Lancashire and Cumberland, the demand remain- 
ing quiet for all qualities of pig iron, and deliveries being about 
an average of the past few months. There is certainly a larger 
delivery on continental account, but as stocks have not in any 
way been reduced lately, it is fair to assume that home consumers 
are not taking large supplies. In the steel trade there isa rather 
better prospect, the acceptance of several large orders having had 
the effect of imparting great activity. The mills in Cumberland 
are working full time, and those in Furness are in much the same 
position. veral foreign orders are in hand, and one or two 
orders on home account, representing a large tonnage of metal, 
have been accepted, but prices are exceptionally low, £4 7s. 6d. 
oo ton being the figure at which one or two large specifications 

ave changed hands. It is rumoured that with ments 

and readjustment the value of both iron and steel will be brought 
down if Cleveland steel enters the market in any formidable 
shape. The shipbuilding and finished iron trades are in a quiet 
position, and iron ore and coal is in small sale. Coke is sellin; 
avi owing to the fact that many of the furnaces are out o: 

ast. 
The new engines built by Messrs. Waddington and Longbottom, 
engineers and ironfounders, Barrow, at the sewage pumping 
station in that town} were set in motion on Saturday by Mr. A. 
Jacobs, the engineer under whose supervision the sewage scheme 
has been carried out. The engines consist of a pair of horizontal 
compound direct-acting condensers, and each work a pair of ram 
pumps, capable of lifting singly 200,000 gallons per minute. 

The wet dock entrance at Whitehaven is being strengthened 
with a view of preventing the heavy maso’ from bulging out. 
The recent accident to the entrance of Silloth Dock has induced 
the harbour trustees to buttress the entrance. The piling con- 
sists in driving in heavy pitch pine logs in front of the masonry 
to which it is clamped with iron bands. 

It is rumoured that a Sheffield firm has purchased the Work- 
ington Hematite Iron Company’s Works. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE strike of miners in Durham continues, and is now affeecti 
the entire iron trade of the North of England. The ballot whick 
was taken among the miners, upon the pro: of the coalowners 
to accept a reduction of 10 per cent. in the ings of hewers, 
and 73 per cent. on the wages of surface men, referring the addi- 
tional 10 per cent. on hewers and 5 per cent. on surface men to 
arbitration, resulted in an overwhelming majority for no sur- 
render. Many pits are now closed at which there was practically 
no dispute, the men having joined their fellow-unionists. The 
full force of the strike will not, however, be felt until the end of 
this week, when most of the notices terminate, and the great 
majority of the pits will be laid off. It is not n to com- 
ment upon the serious nature of the strike. This is self-evident 
when it is seen that 35,000 miners and labourers are ‘affected by 
it, and that the great iron-producing district of Cleveland will be 
paralysed if a s y end is not put to the strike. 

On Tuesday the iron market at Middlesbrough was “queer.” 
The Pras k grou gm of the prices of the various qualities of iron 
was disturbed, and an abnormal condition was assumed. No. 3 
Cleveland pig, which is the brand in most request, has been 

retty well sold for some time past, and the quantity of this 

rand in stock is comparatively small. There is also no prospect 
of any glut of it for a long time, and every likelihood of a great 
scarcity. Most of the furnaces are now on slack blast, and pro- 
ducing only the lower qualities of iron, and several are already 
damped down. When sos put into blast, some time must 
elapse before No. 3 is produced ; and the blowing in of furnaces 
a aged depends upon the duration of the Durham strike. 
Under these circumstances, holders of No. 3 were desirous of 
making the best bargain, and promptly asked 40s. per ton for it, 
and declined to sell for less. Although that price is 3s. in excess 
of last week’s rates, it does not appear that even at that 
figure a very great profit is likely to be e, because it 
must re in mind that a considerable portion of the 
iron in stock was so placed when the selling price was much 
higher than 40s., and consequently the cost of roduction very 
= ater than it now is. No. 4 forge could i obtained for 


- Messrs. Connal and Co. report that their stock of Cleve- 

land iron now amounts to 86,000 tons, and that they are having a 

few deliveries ex-store. Their Middlesbrough f.o.b. warrants are 
quoted nominally at 37s. 6d. and 38s. 6d. net cash for No. 3. 

The manufactured iron trade is quiet. Orders are not numerous 








view of compelling —— who have shipments to complete to 
pay the higher prices, but no new business can be done at the 


and prices are low. The standing committee of the Board of 
Arbitration have agreed that the employers’ demand for a reduc- 
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tion of 15 per cent. in the wages of high-priced men in plate mills 
shall be referred to the sole arbitration of Mr. David Dale, of 
Darlington, if he will accept the post. He has not yet been 
fo y asked, but in all probability will accept. Most mills and 
forges have a fair stock of coal in hand, and have been extremely 
busy getting supplies during the week. Although trade is 
miserably bad very few manufacturers really want to stop 
working. 

There is talk of steel angles being produced in the district and 
also of steel plates. No doubt it will eventually happen that 
these will be made in Cleveland, but not just yet. There is 
nothing to report yet with regard to Messrs. Bolckow, Vaughar, 
and Co.’s —— beyond what has already been said. 

Iron. shipbuilders cannot complain of the orders which have 
been lodged with them lately. On Tuesday last Messrs. E. 
Withy and Co., of Hartlepool, launched an iron screw er 
steamer, the City of Dublin, built to the order of Messrs. Palgrave, 
Murphy, and Co., of Dublin. Her principal dimensions were 
230ft. by 31ft. by 16ft. 2in. The engines are to be supplied by 
Messrs. T. Richardson and Sons, of Hartlepool. They will be 
compound surface condensing of 150-horse, which it is expected 
will give a speed of 11 knots. 

Mr. Charles Wood read a paper before the Cleveland Institu- 
tion of Engineers on Monday night on his new wrought iron 

ent way which is now being put down on the North- 
tern Railway at Middlesbrough. . Wood stated that he 
was assured by the railway inspector that not a single key had 
sprung although there was daily Pessing over the rails a weight 
equal to 60,000 tons every twenty-four hours. He claims for his 
patent that it effects a saving of 20 per cent. on the sleepers 
already in use. It has been ted to a narrow gauge, and is 
being laid down in some of the Cleveland mines. 

The trade in household coals is brisk and prices are considerably 
advanced—as much as 3s. to 4s. per ton already. 

Two or three ironstone mines are closed in consequence of the 
Durham strike, and at others the men are on notice. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Reports received by local manufacturers and merchants from 
their mts in the United States are again more favourable. 
Some of the leading steel houses have better “‘lines” than they 
have had for three or four quarters, and more is being done in 
cutlery, sheep-shears, and several other descriptions of goods. It 
is important to notice that our dealings in America improve pre- 
cisely as the American market itself improves, and it thus seems 

retty clear that as business gets brisker in the States the 
emand for Sheffield goods will revive, in spite of what are called 
prohibitory tariff duties. 

Our manufacturers have been long in learning the lesson, 
but they seem at last to have awakened to the fact 
that if they are to hold their own in the markets of the 
world they must make their goods to suit their markets. The 
days are past when they could afford to say to foreign customers, 
= Unless you take our patterns and our styles we will not supply 
you.” Another tone has been adopted, and manufacturers make 
whatever kind of goods the customer demands. Thus it is that 
apart from the specialities, the Americans do not seem able to 
compete with our local makes. Vast improvements have taken 
place in machinery, material and production have been cheapened, 
and freights are unprecedentedly low; all these favouring circum- 
stances neutralise to a large extent the effect of the tariff duties, 
and it is not unreasonable to expect a much better trade even 
this season than we have had for years. 

In the continental markets generally there is not much change, 
but at the leading houses I am informed that the tendency is 
certainly towards improvement. The Spanish market promises 
to be very important, and although the Germans and the French 
have recently done us considerable damage in Italy, I hear of 
some orders having been received from that quarter. The Rus- 
sian trade is also well maintained, and as the time for the 
evacuation of Roumelia by the Russians draws to a close, the 
pros of trade with Turkey and the Levant markets get 

righter. 


he Indian and Afghan markets are very dull in consequence 
of the war. The South African market was some time before it 
showed any signs of depression, but affairs having recently 
become serious, the demand for English goods has been reduced 
to a lower fi than for a long time past. The relief of Colonel 
Pearson at Ekowe, and the prospect of the Zulu campaign being 
short and decisive, may soon tend to restore confidence, and a 
revival of trade will speedily follow. Fair orders have been 
received from Australia and New Zealand. The three-cornered 
war between Peru, Chili, and Bolivia is telling upon several of 
the South American markets, which are very stagnant. 
I cannot hear of any improvement in the home trade. Up to 
the present time business has certainly shown no improvement on 


last year. 

The South Yorkshire and North Derbyshire coalowners are 
somewhat busier, on account of the strike in Durham. The 
improverent, however, mainly applies to the metropolitan 
market, the supply of sea-going coal from the north having been 
diminished by the closing of the pits at Durham. I am afraid 
that the dispute, which has been within the last few days the 
subject of arbitration between the colliers and miners of this 
district, may not be amicably settled. The umpire has now taken 
all the evidence, and his award is expected every day. 

The exhibition to be held at Sydney this year, and that fixed 
for Melbourne next year, are already exciting considerable atten- 
tion amongst local manufacturers, who regard the Australian 
exhibitions as of far more importance to them than the “‘indus- 
trial parade” at Peris. In one department where Sheffield 
manufacturers have long been at a disadvantage there will be a 
brave show of axes, adzes, hatchets, &c. Messrs. Spear and 
Jackson, tna Works, Sheffield, have prepared a magnificent 
exhibit, illustrating all their products, from a saw 87in. in 
diameter—the largest saw ever produced—to the smallest file used 
in filing the wards of locks. e firm are also sending edge tools 
of every descripticn, and a fine exhibit of spades, shovels, axes, 
&c. Messrs. Stevenson, Mawhood, and Co., Palm Tree Works, 
Attercliffe, are sending a choice selection of edge and other tools, 
including the white handled American patent wedge axe, which 
the colonist prefers to the English make. Mr. Mawhood having 
spent a considerable time at the a knows well the kind of 
axe which the colonist requires, and the specimens he has for- 
warded are of aclass which are rarely seen for style, quality, and 
finish. Messrs. Joseph Fenton and Sons, Sykes Works, Sheffield, 
have forwarded to London a case of cutlery for display at the 
exhibition of cutlery to be opened in the metropolis on the 1st 
May, under the auspices of the Worshipful Company of Cutlers, 
London. The selection is one of the finest and most complete I 
have ever seen, and contains several notable novelties. After 
being exhibited at London it will probably be forwarded to 
Australia. Messrs. John Brown and Co., Atlas Works, are also 
preparing a selection of their specialities, which are certain to be 
on a large scale. 

While I write further experiments are gong | at the Atlas 
Works in regard to Mr. John Holloway’s process for the utilisa- 
tion of sulphides. The experiment on the 8th instant being 
regarded as conclusive as to the collection of the sublimates, it is 
not proposed to demonstrate this point, and the sulphur will 
therefore be allowed to burn to waste. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
TuE improved foreign demand for pig iron having not only 
been maintained, but in the market has nm com- 
paratively strong in the course of the week, and an advance has 











to be noted in the values of both warrants and makers’ iron. 
Last week foreign shipments of pigs amounted to 13,228 tons, as 
com with 9513 in the corresponding week of last year, and 
on the present year to date there is a total increase of 32,773 tons. 
Middlesbrough pigs are, on the other hand, less sought for, and 
there is a falling off of no less than 2310 tons on the last, as com- 

with the preceding week’s arrivals. Large quantities of 
pigs are continually being placed in store, and Messrs. Connal 
and Co. have now under their charge at Glasgow 245,206 tons. 
Since last report one furnace has been ped out at the Shotts 
Ironworks, leaving eighty-seven in blast, as against ninety-one at 
the same date last year. 

e warrant market has on the whole been exceptionally 
strong this week, and an improvement has taken place in the 
rates. On Monday prices advanced as much as 5d. per ton, 
That morning business was done at from 43s. 3d. to 43s. 5d. cash, 
and 43s. 54d. to 43s. 7d. one month, the afternoon’s quotations 
being 48s. 5d. to 43s. 7d. one month. here was a strong mar- 
ket on Tuesday, with business at 43s. 6d. to 43s. 104d. cash, and 
43s. . to 44s. one month. On Wednesday, also, the market 
opened very strong, and a large business was done in the forenoon 
at 44s. 4d. to 44s. 6d. cash, and 44s. 7d. one month. The tone 
was weaker in the afternoon, and to-day—Thursday—a drop of 
about 10d. took place, pigs being quoted at 43s. 74d. cash. 

Owing to the brisk demand for makers’ iron, and the large 
deliveries into store, prices are again, in a number of instances, 6d. 

r imperial ton higher, the following being now the quotations :— 

.m.b. f.o.b., at Glasgow, per imperial ton, No. 1, 44s.; No. 3, 
42s, 6d.; Gartsherrie, No. 1, 48s.; No. 3, 44s.; Coltness, No. 1, 
52s.; No. 3, 45s.; Summerlee, No. 1, 46s.; No. 3, 43s.; Langloan, 
No. 1, 50s. 6d.; No. 3, 44s.; Carnbroe, No. 1, 44s. 6d.; No. 3, 
43s 6d..; Monkland, No. 1, 44s.; No. 3, 42s, 6d.; Clyde, No. 1, 
44s.; No. 3, 42s. 6d.; Govan, at Broomielaw, No. 1, 44s.; No. 3, 
42s. 6d.; Calder, at Port Dundas, No. 1, 48s.; No. 3, 43s. 6d.; 
Glengarnock, at rossan, No. 1, 46s.; No. 3, 43s.; Eglinton, 
No. 1, 43s.; No. 3, 42s.; Dalmellington, No. 1, 43s.; No. 3, 42s.; 
Carron, at Grangemouth, No. 1, 60s.; ditto, specially selected, 
65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 49s.; No. 3, 45s. 

Last week’s exports of iron manufactures from the Clyde 
embraced 250 tons of steel rails, value £1626, for Brisbane ; 
£3670 machinery, of which £1250 was for Brisbane, £1000 for 
Rio de Janeiro, and £600, sugar-making, for Honolulu ; £12,700 
castings, of which £10,279 were cast iron pipes for Rio de Janeiro 
and £1540 for Melbourne; £1500 tubes; £5000 miscellaneous 
articles ; and £11,000 worth of sewing machines. 

The demand for coals does not materially improve. In home 
consumption the inquiry is steady, but all requirements are 
readily met, and it is found impossible to obtain the least 
improvement in the prices. The shipments have considerably 
decreased, in consequence of the spring fleet being almost all 
supplied with cargoes. 

hhe Mid and East Lothian Miners’ Society has been dissolved. 
A few years ago it had 2000 members on its roll, but these gradu- 
ally decre. , until at the last meeting, held at Dalkeith on 
Saturday only, 246 were entitled to vote. For some time a 
movement has been on foot among the miners—who are very poor 
on account of the small wages they are earning—to dissolve the 
union, and divide its funds, which amount to between £2400 and 
£2500. Efforts were made by the office-bearers to prevent this 
being done, but at Saturday’s meeting it was decided by a 
majority of 189 to 19 that the society be dissolved. 

The directors of the Benhar Coal Company, Limited, have 
issued a report to the shareholders, in which they say they are 
glad to be able to speak with confidence in regard to the merits 
and capabilities of the company’s going business and works. The 

rofits from the collieries and oil works during the months of 

Vovember, December, January, and February have amounted to 
£12,989, which has been pretty uniformly distributed over the 
whole period. The directors believe the concern is a valuable 
one, and that if freed from its financial embarrassments and 
carried on carefully and judiciously, not only will the creditors 
be paid in full, but a valuable reversion will be left to the share- 
holders. They therefore make an earnest appeal to shareholders 
and creditors to take up the new preference stock, and place the 
company’s affairs on a sound basis. 

A few days ago a large new foundry was opened by Messrs. 
Fullerton, Hodgart, and Barclay, of the Vulean Engine Works, 
Paisley. The main building, which is to be used as the moulding 
shop, is 192ft. in length by 55ft. in breadth, and 40ft. high, with 
accommodation for 200 workmen, and is provided with a 40-ton 
overhead travelling crane and a series of hydraulic wall cranes 
of 4 tons each. Adjoining the moulding shop there is a dressing- 
room, 60ft. by 30ft., the core shop, four large compartments used 
as stoves, and heated from an air furnace, and the accumulator 
room, in which the water for the hydraulic machinery is com- 
pressed to 1000 Ib. to the square inch. The engines are automatic 
expansive, and the boilers are fitted with self-stoking furnaces. 
A large and influential company of gentlemen were entertained 
at the works by the firm on the opening day. 

At a meeting of the Edinburgh and Leith Engineers’ Society— 
Mr. William Allan Carter, U.E., in the chair—Mr. F. Hurd 
read a paper on a new method of generating steam and expanding 
gases combined, for obtaining motive power. The arrangement, 
which is smokeless, contains an apparatus for superheating the 
exhaust steam, and also for feeding fuel under pressure into the 
fire compartment of the engine. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir is yet rather premature to expect that any benefit has 
resulted to the Welsh coal trade from the action of the Durham 
colliers, but I cannot help noticing that a large amount of trade 
does seem to be diverting. For instance, the excess of imports 
last week over the om ing was fully 25,000 tons, and so sudden 
a spurt may fairly be taken as owing to the fears of buyers, that 
when ships arrive to coal at northern ports there will be a diffi- 
culty of getting supplies even at present. 

e quantity of coal cleared last week was 95,144 tons from the 
port of Cardiff alone, while Newport exhibited a decided increase, 
23,000 tons being sent in comparison with the ordinary average 
of 18,000 tons ; and Swansea sending 13,000 against the average 
8000 or 9000 tons. The activity Re set in principally from 
France and the Mediterranean, and though the only 2 alles is 
to make prices firmer, without improving them, still, if the atti- 
tude of the men were a little more assuring, I should not be sur- 

rised at a small advance upon best qualities. The four-feet has 

n struck in the other pit on the Penrhiw-Ceiber property, so 
now the opening out and development of the pit will be at once 
oe wee 'g with. Similar good fortune has attended the efforts at 
‘reharris in reaching the six-feet, which is also of good quality ; 
but I am sorry to hear that the important sinking at Bedlinog, by 
the Dowlais Company, is still unsuccessful. The great Merthyr 
church fault is somewhere in that quarter, and it will be not at 
all surprising if the strata has not been greatly interfered with. 
Some very large vessels left Cardiff last week coal-laden, 


088 
varying from 1000 to 3000 tons. This also may be said of New- 
rt. week the steamship William Symington sailed for 


rindisi with 2400 tons; the Bates Family, 2153 tons, for 
Bombay; Prince Oscar, 1700 tons, for {ndia. A large quantity 
of coal sent from Newport came from the Rhondda Valley, an 
augury of what may be expected when the railway communica- 
tion between Newport and Rhondda is more direct. Unless 
greater energy is shown, I shall not be surprised if the London 
and North-Western does not take the Rhondda first. They will 
form direct communication with the Brecon Railway by the 
middle of May, and it will be no great feat of engineering to con- 
nect the Rhondda from the altitude of Cefn Coed. 

At Swansea the tin-plate trade maintains a tolerably good 











appearance; prices are firmer, if anything, and o: 
steadily on the increase. Things are not quite whos as other 
parts, but still there is no decline in price to be noted, and I am 
glad to chronicle at length the complete collapse of the Pentyrch 
strike, that is amongst the tin-plate workers at Mellin Griffith 
his has been the last section of the workmen to hold out, and 
the collapse has been as sudden as it was unexpected. There is 
a prospect of the Anchor Works peg beng: at Pentyrch. 

Orders are fairly held for steel at Ebbw Vale, which is rather 
busy on account of the accumulation of orders caused by the 
recent accident. There is also a commendable briskness at 
Rhymney and at Dowlais. The Syrhowy furnaco, near Tredegar 
is being put into order, and will start in June. r 

Dowlais holds fully 150,000 tons of puddled iron, and the 
utilisation of this, which was solely for iron rails, is a matter of 
much speculation, It is untitted for merchant bar, but question. 
able whether by the Siemens furnace it might not be utilised, 
So also with the million tons of mine of excellent quality which 
are on the banks at Cyfarthfa. This ore will ‘‘carry” more 
than Cleveland ore, which cannot well do more than 24 unless 
supplemented with more spiegel, which would make it expensive, 
It is noticeable that the iron shipments are increasing to the 
United States. During the last oe days 1220 tons went to 
Maryborough, 550 to Philadelphia from Newport, and 200 tons 
spiegel to New York from Cardiff. The week’s shipments include 
800 tons rails to Stockholm from the Dowlais Company. 

A few rail orders for Brazil are in hand, and the railway com- 

ies are putting in for demands, which impart a little more 
iveliness. 

The drainage works at Briton Ferry have been taken by Hill 
Brothers, contractors, near Bristol, and the work has commenced. 

Farchneal Colliery has been withdrawn from auction. This is 
in the Cwmaman Valley, near Aberdare, and was in the posses- 
sion of Mr. Bevan. Reason of postponement unknown. 

The Dinas colliery inquest has been re-opened. It gives an 
idea of the extensive character of the workings that after so 
many months’ labour the falls have not been cleared sufficiently 
to get at the bodies. It is now supposed that the bodies are close 
at hand, but in an awful condition. 

The Wauntreode men are working out the last order, and it is 
feared that the works will then stop. 








THE Leven New Dock Company are about to erect a wrought 
iron wharf crane, weighing 40 tons, forshipping coal. It is being 
made at the Dens Ironworks, Arbroath, and will lift 20 tons. 


Sovurn Kexnsrncton Museum. — Easter Week (FREE).— 
Visitors during the week ending April 19th, 1879:—On Monday, 
Tuesday, and Saturday, from 10 a.m. to 10 p.m., Museum, 
30,860; mercantile marine, building materials, and other collec- 
tions, 12,178. On Wednesday, Thursday, and Friday, from 
10a.m. till 10 p.m., Museum, 7329; mercantile marine, building 
materials, and other collections, 2927. Total, 53,294. Average 
of corresponding week in former years, 45,225. Total from the 
opening of the Museum, 17,998,102. 

Iron AND Sreet Instirvute.—The next annual meeting of the 
Iron and Steel Institute will take place on May 7th, 8th, and 9th. 
The meeting will be held at 25, Great George-street, on Wednes- 
day, 7th May. The retiring president, Dr. C. W. Siemens, 
F.R.S., &c., will take the chair at 10.30 a.m. Scrutineers will be 
appointed for the examination of the voting papers. The gene- 
ral secretary will submit the report of the council for the past 
year. The treasurer will present the balance sheet and statement 
of accounts. The president-elect, Mr. Edward Williams, will 
deliver his inaugural address. The Bessemer medal for 1879 will 
be presented to Mr. Peter Cooper, of New York, “‘the father of 
the American iron trade.” The adjourned discussion on the paper 
read at Paris by Mr. Daniel Adamson, C.E., of Manchester, on 
*““The Mechanical Properties of Iron and Mild Steel,” will be 
resumed, and Mr. Adamson will present a supplementary paper. 
On Thursday, 8th May, the chair willbe taken at 10.30a.m. The 
following papers, or a selection of them, will be read and dis- 
cussed :—‘*‘ On the Use of Steel in Naval Construction.” By Mr. 
Nathaniel Barnaby, C.B., H.M.’s Chief Constructor. ‘On the 
Use of Steel in the Construction of Bridges.” By Mr. H. N. 
Maynard. ‘On the Elimination of Phosphorus in the Bessemer 
Converter.” By Mr. Sidney G. Thomas, F.C.S., and Mr. Percy 
C. Gilchrist, A.R.S.M., F.C.S. ‘* On the Removal of Phosphorus 
and Sulphur during the Bessemer and Siemens-Martin Processes 
of Steel Manufacture.” By Mr. G. J. Snelus, F.C.S. On 
Friday, 9th May, the following additional papers will be read and 
discussed :—‘‘On a New Velunaule Method of Determining 
Manganese in Manganiferous [ron Ores, Spiegeleisen, Steel, &c.” 
By Mr. John Pattinson, F.I.C., Newcastle-on-Tyne. “On a 
Ready Means of Moulding Lime, and Making Lime or Basic 
Bricks and Linings for Furnace Converters, &c.” By Mr. 
Edward Riley, F.C.S., F.I.C., &. ‘Ona Practical Combina- 
tion of the Bessemer and Puddling Processes.” By Mr. Edwin 
Pettitt, Cheltenham. ‘On the Results of Working the Godfrey- 
Howson Furnaces at the Works of Tamaris, Gard, France.” By 
M. Escalle. ‘‘On the Chemistry of Puddling.” By Mr. H. 
Louis, A.R.S.M., Londonderry, Nova Scotia. ‘‘On a New Pro- 
— for Protecting Iron and Steel against Rust.” By Prof. 

arff. 
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FLASHING SIGNALS. 


Tue operations in the Zulu War have called attention 
to the system of communica intelligence by flashing 
signals. This has been often done with various objects, 
but the instance of Ekowe is a most notable example. 
Probably the most established use of flash signals is to 
compare the local times of two astronomical stations 
within sight of each other, and thus to fix the difterence 
in longitude between the two. The great recommenda- 
tion of light for this aypone is its high velocity of 
transmission. Its car of about 200,000 miles per 
second, does not sensibly affect a result, which would 
uire a large correction if sound signals were used 
travelling at the rate of only 1130ft. per second. Longi- 
tude signals would be made in exact accordance with 
certain seconds’ beat of a clock, while in message sig- 
nalling the light is exposed for a longer or shorter period 
to correspond with the dash or dot of the Morse code of 
signals, which is now well understood in the reef being 
employed for semaphore s ng and the like. In 
other respects the two processes resemb!e one another. 
The transmission of light may be effected by different 
means. By day a mirror enables the reflected light of 
the sun to be flashed for a very great distance—in the 
case of Ekowe, about thirty miles. The principal diffi- 
culty must lie in the fact that not only is it difficult to 
int the instrument truly on to an exact spot, but it is 
urther necessary to keep it moving so as to correspond 
with the apparent motion of thesun. At Chatham there 
is a heliostat consisting of a plain mirror fixed on a 
theodolite stand, with a small hole through the centre of 
the mirror, and an arm, which has on it a sight, This sight 
can be pointed on the desired object, and the mirror con- 
tinually turned so as to project its beams throughit. These 
operations, however, can only be attempted when thesun is 
pe brightly. A much more reliable method can be 
adopted at night whena a is placed in the focusof a 
parabolic mirror, so that the beams are reflected in parallel 
rays in any desired direction. is is, of course, always 
available on a tolerably clear night. It is unlikely that the 

rrison of Ekowe had any regular instrument provided 
for the purpose. It is obvious, however, that it is easy 
to improvise one sufficiently good for practical pur- 

ses. The mirror to be employed for sunlight should, 
in the nature of things, be a simple plane—a parabola 
being only suited to a light which can be fixed in its 
focus. The difficulty of course lies in the fact, already 
noticed, that the beam has to be accurately directed on 
the distant station, and kept there, in spite of the appa- 
rent motion of the sun. Probably this is the reason that 
so much difficulty has been experienced in reading the 
signals. Without any prearrangement, well-directed sig- 
3 would soon be read, inasmuch as the periods of flash 
would soon be observed to be systematic, and any intel- 
ligent soldier, who has been instructed in telegraphy, 
would be able to read them. 

It is clear that provision should be made for this 
kind of signalling for the future. Sunlight on a 
plane mirror is the simplest source of light, and 
officers should be instructed to avail themselves of it when 
they have no better means at hand. In eastern climates 
the sun is generally visible by day, in such a climate 
as England probably not one-third of the time. Under 

circumstances a light at night is far more distinct, 
and the electric light once directed would not require 
any further attention, while the constant manipulation 
necessary for the sun reflection is so troublesome, that 
it has been suggested that a glass sphere is better, 
insomuch as it appears like a sunlit spark from a 
points where light could Re pevgecton ut it is very 
small, and equa ly to be y foes and _ friends. 
Altogether the subject calls for attention. In the Enat- 
NEER, December 29, 1871, we described the instrument 


designed by M. V. Serrin, employed at Chatham to} Reeks 


discover workin mae 3 and bring a fire to bear 
effectually upon them. is of course needs a vastly 
greater light than the mere exhibition of something that 
can be distinctly seen as a signal. To light up any 
distant ground for your own information is a totally 
different task from that of epaying otnere a spark as a 
signal. Of course the latter can effected at great 
distances, the former at distances comparatively short. 
This is not the first time that a signal of this kind was 
found to be visible for thirty miles. With proper 
appliances, the only limits should be those of the forma- 
tion of the ground and the clearness of the atmosphere. 
Thus with high hills in a good climate, it would be 
difficult to limit the distance. 








THE MAGIC MIRRORS OF JAPAN. 
By Rosert Mattet, C.E., F.R.S. 


THE attention of the public curious in scientific toys, 
and especially that of scientific metallurgists and hysical 
orenens, has recently been recalled to the still unex- 
p ined phenomena of these mirrors by a lengthy paper 

y two professors recently returned from Japan, which 
was aad before the Royal Society on October 2nd, 1878, 
and {s printed in the “ Procsedings” of thp Hoval Bodisty 
for December last—vol. xxviii, No. 191, p. 127—where 
this, which is only Part the First, occupies no less 
21 Public interest in this old, though still imper- 
fectly understood, subject will probably have been 
increased by the almost simultaneous though probably 
quite unconnected announcement by a_ well-known 
optical instrument maker in London that he has 
received a limited supply of these magic mirrors 
from Ja which are now on sale. The paper by 
Professors W. E. Ayrton, and John Perry, of the 
Engineering College, Japan, ey a containing much 
reference to Japanese authors of little relevancy or 
=e in Europe, does not seem to throw any new 
or additional ns upon the curious phenomena displayed 
by these spécula, which, in brief, may be described as cast 

tes of an inferior “speculum metal” flat and polished 
on one face—or back of the mirror—the other as it 





comes from the mould presenting more or less in relief 
some pattern or device. When the polished side is 
exposed somewhat obliquely to any bright light as in 
sunshine, the reflected image, if thrown upon an adjacent 
white wall or screen, shows, by variable intensity of the 
light reflected from different parts of its surface, some 
more or less distinct or exact resemblance of the pattern 
or design of the basso-relievo produced by pein or 
possibly by hammering or stamping on the other side of 
the mirror. That the effect is due to differences in the 
reflectivity of different portions of the polished surface, 
and that this has an intimate relation with the arrange- 
ment of the particles of the “speculum metal,” while 
passing from the fused to the solid state by cooling, is 
obvious, as is also the fact that the inequalities of thickness 
produced by the relief of the pattern is at least one of 
the circumstances influencing the phenomena. That the 
metallic particles of such a mirror must be in a condition 
of elastic constraint—tension or compression—is obvious, 
and that such constraint may follow from the distortion 
of form produced by stamping, or otherwise forcibly 
changing the contour of a plate of a metal tougher than 
speculum metal is also plain. 

The late Lord Rosse found that even the extremely 
slight constraint produced by resting his great 6ft. spe- 
culum with a very small inequality of pressure upon any 
one of its points of support was sufficient to blur or distort 
the telescopic image of a star reflected from it; and this 
though the thickness of the speculum itself was severa 
inches, and its metal the most rigid and highly reflective 
of the alloys of copper and tin. No relationship, so far 
as I am aware, was observed by Lord Rosse between the 
conceivable distortion of the speculum and the disturb- 
ance ss in the reflected rays. This isjust the point 
at which well-ascertained knowledge stops short of 
explaining the curious phenomena of these Japanese and 
Chinese mirrors. It is not my intention here, however, to go 
at any length into the subject, or to attemptany explanation 
of the curious facts presented by these mirrors, the obscu- 
rity still resting on which requires for being cleared u 
not references to Japanese books, where ignorance an 
deceit are often found mingled, but a careful course of 
experiment made by some European, a competent 
metallurgic technologist, working in concert with someone 
as profoundly versed in physical optics as Professor G. G. 
Stokes, Sec. F'.R.S. My own object is here limited to placing 
upon record some curious facts communicated to me more 
than wee years since by my friend Mr. Reeks, of the 
School of Mines, Jermyn-street, which appear to me to offer 
a satisfactory point of departure for any research that shall 
elucidate the phenomena of these oriental mirrors. Mr. 
Reeks po pm observed that the image reflected in 
bright sunlight from a silver coin, which by the abrasion 
of wear had become practically flat, and from which all 
traces of image and superscription had vanished, was 
different in the intensity of the light reflected from what 
had once been the field, or depressed part, and from the 
head, or part elevated in relief, he communicated this 
to the late Professor Graham, then Master of the Mint; 
that gentleman, with his characteristic readiness to assist 
scientific inquiry, caused a silver half-crown to be struck 
from the usual die, showing the Queen’s head on the 
obverse side, but without any design on the reverse or 
opposite face, where a flat surface of polished steel was 
placed in the coining press in place of the usual reverse 
die. When this flat and polished side was exposed 
obliquely to bright sunlight, the reflected image thrown 
upon a flat surface not only ag eg with much dis- 
tinctness and accuracy of outline the head, but also a 
— of the exergue of “ Victoria,” &c., surrounding the 

ead ; the head itself and the inscription being shown by 
reflecting a far more brilliant light than that shown b 
the surrounding or flat of the coin round the head. 
I have recently seen this same coin, which is still in Mr. 
’s possession, and which he informs me still reflects 
as at first, though with diminished exactness of outline, 
due in part to loss of polish, but perhaps also to some 
small secular change which may have taken place in the 
arrangement of the metallic icles. These curious 
facts were never published by Mr. Reeks, and are here for 
the first time stated by his permission. It is unnecessary 
to narrate the circumstances which prevented him from 
pursuing the scientific study of the curious facts above 
stated, and of which he seems, so far as my knowledge 
enables me to judge, to have been the original observer. 
The facts observed by him seem to me to present an 
excellent point of departure for further investigation. We 
have first the fundamental fact that the transposition of 
the metallic particles by the unequal compression pro- 
duced by the obverse die changes the reflectivity of the 
metal. Secondly, the fact, which could scarcely have 
been anticipated: that the least reflective portions are 
those where the metal of the “ planchette,” or blank coin, 
has received the greatest amount of compression. Thirdly 
asthe blanks after they have been punched out of therolle 
strip of silver are annealed prior to being struck int» coin, 
it seems probable that the longitudinal arrangement of 
particles induced by the laminating process is thus obli- 
terated, and that the ee eee crystals—are 
then free from any constraint. Fourthly, as the metal 
from the parts of the blank which are most compressed 


than | flows towards and into the cavity of the die to form the 


head in relief in accordance with what has been so ably 
elicited by the experimental researches of M. Tresca, it 
seems probable that when the die is full, and the head in 
relief complete, the metallic Pagosa or crystals which 
fill it have the position of their crystalline axes deter- 
mined by the flow, and that in accordance with principles 
which I have elsewhere developed.* The axes of maxi- 
mum elasticity, which are necessarily those most reflective 
of light, will be found more or less nearly normal to the 
contour of the head at its different points. In so 
far as these conjectures may be correct, the future expe- 
rimenter will be indebted for whatever clue they may 





* “On the Physical Conditions Involved in the Construction of 
Artillery.” (‘‘ Transactions of Royal Irish Academy, ’ 1856, and separate 
edition, Longmans and Co., same year.) 


-of the train. The pressure in the brake cy’ 





resent to his labours to the happy observation of Mr. 
Rooks. In the case of cast mirrors of jum, or other 
analogous rigid metal, I have shown in the work to which 
I have here made reference that the ent of the 
particles of metallic and other bodies which crystallise on 
cooling from a state of fusion is determined by the 
external surface or contour of the cooling body, and that 
the crystalline axes of maximum elasticity are, when the 
body has solidified, found to be a (896; r to the exter- 
nal surface through which the heat has been lost. This is 
familiarly seen in mopecilos of chilled cast iron, &c. This 
crystallogenic condition would seem to be the right point 
of departure as regards cast specula for any really scientific 
investigation on the subject of these so-called magic 
mirrors ; it is one which so links itself on to many diverse 
subjects of molecular physics, cara and physical 
optics, that it seems to me to present far higher attrac- 
tions for the philosophic mind, than those of an, as yet, 
ill-unders' oriental toy, or the doubtful oriental litera- 
ture that refers to, but does not explain it. One fact I 
may notice before concluding. If a flat surface of cast iron 
be cast in a mould, part of the surface of which is formed 
of loam or sand, surrounding another portion which is of 
iron, in contact with both of which surfaces the fused 
metal cools, the cast plate, though of considerable thick- 
ness, will, when ground off an lished at the back, 

resent to direct vision, and also in the i reflected 
tbo oblique sunlight, a transcript more or less exact of 
the iron or chilling surface of the mould in contact with 
which it has cooled, thus presenting much analogy with 
some of the phenomena presented by the magic mirrors. 








INSTITUTION OF MECHANICAL ENGINEERS. 

A GENERAL meeting of this Institution took place on the 
evenings of Thursday, April 24th, and Friday, April 25th, at the 
rooms of the Institution of Civil Engineers, 25, Great George- 
street, Westminster. Mr. John Robinson, president of the Insti- 
tution, occupied the chair on Thursday. 

Some formal business having been disposed of, the following 
paper was read, ‘ 
“On Recent Brake Experiments uw the Lyons Railway,” b 

M. George Marié, Mf Paris i ey 

(1) Particulars of Apparatus.—The Paris and Lyons Railway 














has lately pee gems on two trains, one fitted with the West- 
inghouse brake, and one with the Smith vacuum brake. Both 
trains were alike, and were composed as follows :— 
ba | Load Total 
Vehicle. Axles. per axle. | load. 
Ib. Ib. 
1 engine, 4 axles, in {2 driving axles, together..| 55,125) 99,225 
working order .. .. {2 loose axles, together ..| 44,100/ _— 
r Ist axle, with brake.. ..| 25,357 
1 tender, 3 axles, in . 7 ‘aie 
> ’ 2nd axle, without brake..| 17,640 68,354 
working order .. . {24 axle, with brake .. 17240 
- lst axle, with brake.. .. 7,276 
% carriages (empty), | ) 2nd axle, without brake... aan 20,946 
les.. .. ++ ++ || 3rd axle, with brake ..| 7.276 
| (1st axle, with brake.. ..| 8,676 
yay et areca { ina axle, without brake. via 24,046 
axles.. .. ++ ++ | (rd axle, with brake ..| 8,676 











The engine is not fitted with 7 brake except the Le Chate- 
lier counterpressure apparatus. ‘This ap’ as a by 
the chief engineer, M. Mari¢, has wor excellently for fifteen 
years in daily use, both in all stops at stations, and also on long 
inclines. Some remarks will be made hereafter on the power of the 
counterpressure apparatus compared with a brake on the driving 
wheels. Each carriage: had only two axles fitted with brakes, 
the middle axle being left free ; the fear of a complication arising 
from a six-wheel brake was the reason of this: but in order to 
have power enough, a great brake-block pressure was provided. 
The following table shows the brake-block yoomre on every axle 

der is here supposed 
to be 37 lb. per square inch, and the vacuum in the “‘ Hardy ” sack 
to be 16in. of mercury. These pressures must be considered as an 
average of the ordinary pressures in practice :— 


























eo. |e s pen s La ge 
Ed | £3. | 8s. des feu e232 
bz | Zea | £28 228%) 88e (3282 
ce | be? | bse Fabs ged ie 
25 jas 5 Biges 
} 
Tbs. | Per 
Westinghouse. [59 3a. | Ibs. | Ibs. | Ibs | Ibs. | cont. 
Tender, Ist & 3rdaxle| 37 6,666 | 10,016 | 16,682 | 25,857 | 66 
Empty carriage, Ist} (37 4,191 10,494 uae | 144 
and 3rd axle braked! (37 4,191 | 6,303 | 10,494 | 8,676 | 121 
Inches | | 
Vacuum. vacuttial | 
Tender, Ist& Srdaxle) 16 | 15,020 | 9,874 | 24,804 | 25,357 | 98 
mpty carriage, Ist! { 16 8,34 | 5,045 | 13,387] 7,276 | 184 
and 8rd axle braked, 1 16 8,342 | 5,045 | 13,887] 8,676 | 154 





These pressures were not large enough to skid the wheels at high 
speeds, but at low — the wheels were skidded, especially with 
empty carriages. is, however, is no disadvantage, because in 
ordinary stops the driver can moderate the brake power. Mr. 
Westinghouse, however, in order to avoid skidding under any 


circumstances, fitted as a trial twelve with reducing 
valves, operated by the friction of the brake It will be 
seen that in the case of the Westinghouse brake the e on 


the outside blocks—or those furthest from the centre of the vehicle 
—is less than on the inside blocks, which arrangement has the 
disadvantage of creating a strain on the horn plates equal to the 
difference of these two pressures, but has, on the other hand, the 
following ee : When the brake is applied to the whole train 
each carriage is subject to a strain by. inertia, equal to 
the mass of the carriage, multiplied by the rate of retardation of 
the train. This strain equals, on an average, about ys of the 
weight of the carriage ; it acts as a forward push applied to the 
centre of gravity of the carriage, and changes the distribution of 
the weight on the three axles, the front axle becoming more 
loaded than usual, and the rear axle less, This is an important 
matter, because the springs of the carriages are sometimes 
damaged by the action of this extra load on the front axle. Mr. 
Westinghouse has therefore arranged his brake gear in such a way 
as to create a vertical force, cunteretias y this extra 
load, by giving more pressure on the inside blocks than on the 
outside ones. These pressures being different, the frictional 
resistances are different also, and the difference forms a vertical 
force acting upwards on the inside brake blocks of the front axle, 
and dowrwards on those of the hind axle, and thereby balancing 
the action of inertia. In the case of the vacuum brake gear the 
pressure on the outside blocks is greater than on the inside ones, 
which causes a reverse action, so as to add to the extra load created 
by inertia upon the front axle. From this it follows that the 
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compression of the front springs is much greater in the case of the 
vacuum than of the Westinghouse brake. In the Westinghouse 
brake gear the difference of pressures per axle is equal to 
6303 — 4191 = 2112 Ib. ; and the difference of resistances 1s equal 


to 7™ = 422 lb.—with a coefficient of friction of x 3}. In the 
vacuum brake gear the difference of pressures is equal to 8342 — 
+4 = 3297 Ib. ; the difference of resistance is therefore equal to 
= = 659lb. Thus, with the Westinghouse brake there is a 
counteracting force, as described, of 4201b., whilst with the 
vacuum brake there is an augmenting force of 660 1b. From 
this cause the front springs are together loaded by about 


1000 Ib. more with the vacuum brake than with the Westing- 
house ; and this strain is still greater towards the end of the stop, 


stops with the return train of eight carriages—including the two 











vans. The weights of the train were as follows :— 
NETS TY aa) 4 Weight on Wei ‘ht on 
unbraked wheels.| braked wheels. 
“| Ibs. Ibs. 
I he $5 ane fers 1740 50,714 
ny A a "07400 
Total 171,628 162,978 











Total weight of the train, 334,601 1b.; proportion on braked 
wheels, 49 per cent. The particulars of the stops were as 





because the friction increases considerabiy at that 
may be seen in the friction diagrams of the Brighton experi- 
ments. The practical result of this during the tri 
the Westinghouse train only one front spring was unduly flattened, 
while in the vacuum train all were. The author does not under- 
stand the object of the latter type of brake 
rally applied with the Smith brake, and is also extensively used 
by the Great Northern Railway in England. It is impossible to 
avoid entirely the above-mentioned strain on the horn plates ; 
and in addition, the horizontal force retarding the train must 
produce another strain on the horn plates which is equal to 
C 
ee = 2099 Ib. per axle for the Westinghouse brake. 
with this brake the horn plates of the front axle have to support 
two strains in opposite directions, one equal to the difference of 
the brake-block pressures, or 21121b., and one equal to the retard- 
ing force, or 2099 Ib.; the resultant strain is, therefore, only 
2112 — 2099 = 13 %b. But on the horn plates of the rear axle the 
forces act in the same direction, and, therefore, the total strain 
is — to 2112 + 2099 = 4211 lb. From this point of view it 
would be better to have the same brake-block pressures on both 
sides of the wheel, so that the strain on the horn plates should be 
only 2099 Ib. at each end of the carriage ; but the advantage of 
unequal pressures, as above described, would then be lost. 
stroke of the piston, both in the air cylinders and in the Hardy 
sacks, was calculated so as to have a theoretical clearance of fin. 
between the blocks and the wheels, when the brakes were off. 
In the trials, the distance between each block and its wheel was 
Zin. when the brakes were off ; the difference, gin., was allowed 
for the bending and springing of the brake gear. 

(2) Practical Working of the two Brakes.—Trains fitted with a 
Westinghouse and with a vacuum brake have been running for 
two months from Paris to Montereau and back, and from 
to Corbeil and back. The Westinghouse brake has worked very 
well when there has been no leakage in the pipes, but it is 
necessary to watch all the apparatus with the greatest attention ; 
sometimes one or two of the triple valves get out of order, and 
disturb the action of the brake. The vacuum train has also 
given good results, but the couplings are often damaged ; the 
operation of putting the coupling together is much more difficult 
than with the Westinghouse brake. With both brakes the pas- 
sengers feel no shock provided the driver releases the brake a few 
yards before the end of the stop. The practical trial of both 
these trains has as yet been too short for giving any definite con- 
clusion. 

(3) Experiments of the 1st and 2nd April.—The London, 
Brighton, and South Coast Railway, as represented by their 
general manager, Mr. Knight, and locomotive superintendent, 
Mr. Stroudley, sent over to the Lyons Railway the experimental 
van already used during Captain Douglas Galton’s experiments 
at Brighton and York. The author takes this oy! of 
thanking those gentlemen, and also Captain Galton, Mr. 
house, and Mr. Kapteyn, for their assistance in these experi- 
ments. A description of the apparatus has already been given in 
Captain Galton’s paper on the subject. In the present experi- 
ments two diagrams only were taken for each stop; first, the 
diagram from the speed indicator, giving the square of the speed 
at each point of the distance run by the train; second, the 
diagram giving the brake-block pressure on the front axle of the 
van. This axle had been fitted with a Westinghouse brake and 
with a vacuum brake, which can be used independently. The 
brake-block —— is exactly proportional to the air pressure in 
the brake cylinder, or to the vacuum in the Hardy sack. On the 
me gee are two scales adapted for measuring the air pressure 
and the vacuum by the diagrams of the brake-block pressures. 
The red lines denote the Westinghouse brake, and the blue lines 
the vacuum. The full lines show the s is, and the dotted lines 
give the air pressure in the brake cylinder in pounds per square 
inch, or the vacuum in the Hardy sack in inches of mercury. All 
the recording instruments were started electrically by the driver 
himself in operating the brake. On the Ist April experiments 
were made with the vacuum brake. From Paris to Montargis 
the train was composed of engine, tender, ordinary van, experi- 
mental van, twenty-two carriages. From Montargis to Paris the 
train was much shorter, comprising engine, tender, ordinary van, 
experimental van, six carriages. On 2nd April the same experi- 
ments were made with the Westinghouse oy and with the 
same number of vehicles. A great many diagrams were taken, 
from which five are chosen, representing the average of all the 
cases. + we Bo aid of those five diagrams—Figs. 1—5—the results 
may now be described. Fig. 1 represents two stops with twenty- 
four carriages—including the two vans—one stop with the 
Westinghouse, the other with the vacuum brake. The weights of 
the trains were as follows :— 














Weight on | Weight on 
unbraked wheels. | braked wheels. 

Tbs. Ibs. 

Engine .. 99,225 — 
nn 26 we 17,640 50,714 
Carriages empty. . 147,062 334,696 
Van loaded .. .. 10,000 10,400 
Total 273,927 | 895,810 





Total weight of the train, 669,7371b.; proportion on braked 
wheels, 59 per cent. In order to be exact, there ought to be added 
to the total weight of the train the weight of all the unbraked 
wheels, because the brake is obliged to destroy the rotatin; 
momentum of those wheels. But as this error is very small, an 
the same for both brakes, it has not been taken into consideration 


in the calculations. The results of Fig. 1 are therefore as 








follows :— 
Speed of Length | Duration 
Brake. am. of stop. | of stop. | Gradient. a al 
Miles per Feet. Secon: Ff 
hour. ; 
Westinghouse. . 37 | 650 204 { —_ k Dry. 
Vacuum .. 35 | 840 244 Level Rather wet. 











The diagram shows the variation of the air pressure in the brake 
cylinder, and of the vacuum in the Hardy sack. The full pressure 
was almost instantaneously applied with the Westinghouse brake ; 
its variation shows the action of the regulating valve in the van. 
The vacuum increases slowly, and reaches 12}in. at the end of the 
stop. . In the rear of the train the vacuum was no doubt created 
more slowly still, but no experiments with recording apparatus 
were made to ascertain this point. This trial was the most 
unfavourable for the vacuum brake, the number of carriages 
being large and the speed small. Tigs. 2 and 5 show a few 





















| 450ft.; duration of stop, 124 seconds; gradient, level; rail, dry. 
In this stop, as in the last, the recording instruments were started 
by the air pressure in the brake cylinder of the van, instead 
of being started by electricity as before. There was, in con- 
sequence, a slight loss of time, especially in the stop from the 
rear van. 
| _ (4) Comparison between the Retarding Forces in Different Stops.— 
| It is easy to compare stops with each other, my oe the speed, 
the gradient, and the proportion of weight on braked wheels be 
different in each. This can be done by calculating the retarding 
forces of the brake for each stop. If we call s the speed in miles 
| per hour, 7 the length of the stop in feet, and P the weight of the 
train, then the retarding force F' is given by the formula— 
F 8? 
p= 0°034 x Ps 
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counterpressure of the engine ; the two last—Fig. 5—were made 
without counterpressure. The black line in Fig. 5 will be referred 
to later. As may be seen, the results are not very different, the 
train rom very few carriages. Fig. 4 shows a stop obtained 
with the Westinghouse brake, ‘eile from the rear van of the 
train. The following are the particulars :—Speed, forty miles per 
hour ; length of stop, 745it.; time, not observed ; gradient, level ; 
rail, dry. The train had exactly the same composition as that in 
the experiments with eight vehicles ; the regulator of the (engine 
was kept fully open until the train had come to rest. Fig. 3 
shows a slip experiment with the Westinghouse brake. The 
part of the train which was slipped was composed of the 
—= van and six carriages. The weights were as 
ollo 














ws -— 
Weight on | Weight on 
unbraked wheels. braked wheels. 
Ibs. } Tbs. 
Van loaded .. .. .. 10,000 10,400 
Six carriages empty .. 38,364 | 87,312 
Total 48,364 97,712 





Total weight, 146,076 lb.; proportion on braked wheels, 67 per 
cent. The following are the particulars of the stop which was a 
very good one :—Speed, forty-one miles per hour ; length of stop, 





follows :— Piet ees oe ee eee ee ee ae ti 
t, as ] * Let s be the speed of the train in feet per second, and ¢ the number of 
~ Speed. | Length | Duration State of | seconds of the stop. Then, if we sup the retarding force to be con- 
was that in Brake Miles per of stop. | of stop. | Gradient, ate of | stant during the stop, the speed s = & t (t being the ratio of retardation 
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| The diagrams give with precision the values of s and / in each 
| atop ; hence it is easy to calculate the retarding force in each case. 
| On the diagrams, the ordinates are proportional to the square of 
| the speed, and the abscisse proportional to the length of stop ; 
| thus the average retarding force is proportional to the inclination 

of the straight line drawn between the extremities of the speed 

curve, while the exact retarding force at each point of the 

diagram is given by the inclination of the tangent to the curve at 
| that point. We can now com stops made ot different —-. 
| To compare stops made on different gradients, we must add the 


gradient to z with the sign + if it is falling, and with the sign 


| — if it is rising. We will call a this corrected retarding force. 


To compare stops in which the percentage of weight on braked 
| wheels is different, let A be that percentage. If we multiply 


~ Pal 


by 1”, we have a number + » which would be the retard- 


| ¥ 
|P 
| ing force of a train stop on a level line with the total weight 
| of the train fitted with brakes. If we calculate the values 


| of 5 for all the stops, the numbers obtained compare exactly 
the powers of the brakes, whatever may be the circumstances of 


the stop. The following table gives this comparison for the 
present di 3 


























| | | 
| | e oo ~~) of Fr’ 
» , F | F weight | P 
one P “7 P Gradient. | fp on braked | Power of the 
wheels. | brake. 
ass a scans as apie t 37 650 0°075 { Bema | i 0°070 59 | 0°119 
8 *- \ Vacuum, without ‘counterpressure, twenty-four Los “ORT | o- 5 +096 
Yan «os ah. Se oe 840 | 0°057 Level | 0-087 59 0°096 
Fig. 3. Slip experiment; Westinghouse .. ee 41 450 0°130 Level 0°130 67 0°200 
Fig. 4. Brake from the rear van ; Westinghouse 40 745 | =0°080 Level | 0°080 49 | 0°160 
Westinghouse, without counterpressure, eight | ) 37 610 0085 Falling )| 0086 49 0°170 
cal eer er ae ee ee eee 7g & 1 in 1000 | 
Fig. 5. my without counterpressure, eight car- j 37 640 | 0-080 { byag A i 0°081 49 0°160 
Counterpressure alone, eight carriages .. 35 1750 =| «0°024 Level | 0°024 16 | 0°150 








Fig. 2 has not been worked out because the stop was made with 
the brake and with the counterpressure together. The retarding 


force -s ought to be diminished by the ordinary resistances of 
the train—that is to say, by 0°003 to 0°008. This makes but a 


small difference when the proportion of braked weight is large ; 
but in the last stop, with counterpressure alone, this correction 


gives to 5 a value of 0°125 instead of 0°150, 


(5) General Conclusions.—We have seen that the value of 4 is 
the best comparison for the strength of the brakes in all cases. 
Now, with the Westinghouse brake— is generally between 0°120 
F 
P 
0100 and 0°160. This shows a slight advantage for the Westing- 


, 


and 0°200, while with the vacuum brake — is generally between 





house brake, but it must be remarkei that the rail was better 





during the trial of the Westinghouse than of the vacuum brake. 
We have also seen that the value of for the counterpressure is 


0°125, while the average of the Pty pone trials gives 0°160, 
with a brake-block pressure of about 140 per cent. Thus, the 
counterpressure on the driving wheels is as powerful as a West- 
inghouse brake, having a pressure of 140 x a = 105 per cent. 
of the weight on those wheels. It may be suggested that in a 
quick stop the time occupied in reversing the steam on the engine 
must practically diminish its power; this is true, but on the 
other hand the brake-block pressure on the driving wheels is 

nerally less than 105 per cent., and often less than 80 per cent. 

us the counterpressure is as powerful as the Westinghouse 
brakes generally in use on the driving wheels. On the Lyons 
Railway the drivers have been accustomed to the counte re 
for fifteen years; thus, whatever may be the final choice of brake, 
the company will put no brake on the driving wheels, ‘The dia- 
grams thew that the Westinghouse brake comes on almost 
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instantly over the whole train ; itis not thesame with the vacuum 
brake. There the brake goes on first upon the front 
and the buffers are consequently compressed ; afterwards the car- 
riages all become braked, and the buffers return to their first 
position, but not without oscillations which are serious, both for 
the passengers and for the couplings themselves, In the West- 
inghouze brake this action is much slighter. Jn all the trials the 
wheels only skidded at a very low speed; hence the ng 
valves did not show any great advantage in the le of the 
stop. They save the tires in preventing the wheels from skid- 
ding, and ps save also the springs of the carriages by diminish- 
ing the shock felt at the last moment of a stop. Though a very 
ingenious improvement, yet as the driver can always uate the 
strength of the brake, it may be doubtful whether they are 
n in continuous brakes ; thus one more complication may 
be exe | The Lyons Railway had never previously had an 
accident caused by the breaking of draw bars in a passenger 
train, but several were broken in the trains fitted with the West- 
inghouse and vacuum brakes. Thus, if there has been no such 
breaking of draw bars in past times, yet these are almost sure to 
occur frequently with the use of continuous brakes ; and as there 
are on the railway several very steep gradients, it would seem 
that a non-automatic brake would on this line at least be dan- 
gerous. The arennqeneanse of the Westinghouse brake are cer- 
tainly rather complicated, especially the pump and the triple 
valves. As ime the pump the author thinks that it would be 
difficult to make an air pump more simple and at the same time 
able to satisfy all conditions, And as regards the triple valve, he 
thinks it is impossible to simplify it without losing one of the two 
following advantages—the quickness of application of the brake. 
or its juation in the stops. It might, however, be rende 
less delicate by making it larger and stronger. All the 
other parts of the brake are quite satisfactory. All the parts 
of the vacuum brake are very —_. and strong, but the 
leather of the Hardy sack seems to be a material for practical 
work. Some arrangement of metallic pistons and cylinders 
would seem preferable, but practice alone can decide this ques- 
tion. ‘The arrangement of the brake gear is not quite compass 
but it would be easy to improve it. The above opinions must 
taken as those of the author alone, and as requiring to be checked 
by longer experience. Both brakes will be tried on long inclin 
and a uniform speed maintained with them if possible. Unti 
these trials have taken place no decisive opinion can be given by 
the railway company. 

On its conclusion a paper was read, 


‘On the Effect of Brakes on Railway Trains,” by Captain 
Douglas Galton. 

In the previous papers upon this subject which the author 
brought to the notice of the members of the Institution in June 
and in October, 1878, it has been explained that it was antici- 
pated, when the experiments were begun on the Brighton Rail- 
way with the van fitted with the self-recording apparatus, that 
the results would enable a rule to be laid down determining the 
amount of brake-block payee in proportion to the weight of 
the vehicles, which should be applied to the wheels of railway 
train 


8. 

Effect of Skidding.—It was immediately discovered, however, 
that the retarding effect of a wheel sliding upon a rail was much 
less than when braked with such a force as would just allow it to 


continue to revolve. The diagrams, Figs. 1 and 2, taken during 
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the experiments show, more clearly than can be explained, the 
difference in the retarding force before the wheels begin to slide 
upon the rails and after. These two experiments were made with 
a single van slipped from the engine, the brakes going on auto- 
matically when separation from the engine took place. S isa 
line showing the s of the van at each instant, the scale for 
which is marked A. P is the pressure against four blocks acting 
upon one pair of wheels ; the vertical height of P, bs Asay scale B, 
multiplied by 240, ey the total pressure in pounds on the four 
blocks. F is the line showing the retarding effect of the four 
blocks upon the one pair of wheels before the wheels began to 
slide upon the rails ; and f shows the effect while the wheels were 
sliding upon the rails, e vertical height of For f, according to 
scale, multiplied by 60, gives the retardation in pounds. e 
calculations show that the friction between the wheel and the rail 
when the wheel is sliding on the rail is less than one-third of the 
friction produced between the brake blocks and the wheel when 
the brake blocks are so applied as to allow the wheel to continue 


revolving. ° 

Coefficient of Friction as by Speed.—The next important 
discovery was that the coefficient of friction between the brake 
blocks and the wheels varied inversely according to the s of 
the train, a higher pro onate tage of e-bl; ag 
sure being required at h apeed, and a lower pressure for a 
lower speed, This was ill by the diagrams shown in 
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oeficient of Friction as affected by Time.—If the friction of the 
brake ay always the same at th n 
ht still be deduced which would give the pressure 
speed for obtaining a certain amount of retarda- 
tion ; but when the speed of the van was ke 
the effort of the engine, the friction of the blocks decreased ; and 
ing a continued increase of the brake 
that, through some cause not yet fully 
determined, the holding power of brake blocks at all speeds 
considerably less after some seconds of application than when 
=f This peculi: 


this occurred notwithstand 
block pressure : showing 


5S 6 7 &@ 8 lov i ts is 


t nearly uniform by 





and which results 


from the time during which they are kept applied, irrespective 
of any change in speed. This decrease . the coefficient of fric- 


TABLE I.—Coefficients of Friction at Varying Speeds ; Cast Iron 
Gad Seat Brake Blocks on Steel T'ircs. 


Coefficient of friction. 


























No. of Velocity. | 
eters en ———| , 
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taken. } | 

: | Max. Min. 
12 60 88 | 123 *058 074 
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tion was shown in Table I. of the second paper—page 599—from 
which the following figures are taken :— 


TaBLeE II.—Coefficient of Friction as Affected by Time. 
8 . | Coefficient at 


























iles commence- After After After After 
per mentof 5 ds.| 10 ds. | 15 ds. 20 d 
hour. | experiment.* 

20 *182 °152 *133 “116 “099 

27 ‘171 “130 “119 “081 “072 

37 “152 | *096 “083 *069 _ 

47 "132 |= -080 “070 - | = 

60 072 | «= 068 "058 - | = 





The decrease in the coefficient of friction arising from time some- 
times overcomes the increase in the coefficient of friction arising 
from a decrease in speed, especially when, either from the stop 
being on a coming gradient, or from a small portion of the 
train only being fit with brake power, the train takes con- 
siderable time in coming to rest. Therefore a higher brake 
pressure is required in such cases than when the stop is made in 
a short time. The accompanying diagram, Fig. 3, shows a 
uniform force of friction with a practically uniform speed, as 
obtained by means of an increasing pares Alors pressure. The 
line P shows the pressure, F the friction, and S the speed, which 
decreased slightly during the experiment, and would have caused 
an increase in the coefficient of friction had it not been counter- 
acted by the element of time. 

Coefficient of Friction affected by Material and Weather.—On 
experimenting further, it was found that the coefficient of friction 
was also influenced by the kind of metal in the blocks, and by 
the state of the weather. 

Experiments on a Train cannot be free from Disturbing Elements. 
—The experiments were made upon trains travelling under 
conditions which were necessarily continually varying, and there- 
fore presented many elements of disturbance beyond the reach of 
calculation. The time during which the pressure was applied 
has been shown to enter largely into the question; and this 
element of disturbance is in operation during the interval of time, 
however short, which necessarily occurs between the moment 
when the block first touches the wheel and the moment when 
the full pressure is obtained. Under these circumstances the 
author has limited himself to stating the facts obtained in the 
experiments, and has refrained from endeavouring to lay down 
the law of decrease in the coefficient of friction according to 
velocity, as he believes that any law which could be laid down 
would only tend to mislead, owing to the continually varying 
conditions which occur in ice. The Institution of Mechani- 
cal Engineers has decided to carry on, through the medium of 
their Research Committee, further experiments on this very 
interesting subject ; and if these new experiments can be 
so as to be free from the disturbing elements incidental to those 
which he has had the opportunity of making, the author trusts 
that the question will soon receive fuller elucidation. 

Adhesion as affecting the Maximum Retardation.—N otwithstand- 
ing the variation in the coefficient of friction between the blocks 
and wheels, it was found that, under similar circumstances, the 
adhesion of the wheels to the rails was practically constant, but 
varied according to the materials—that is, whether the train was 
travelling upon iron or steel rails; and according to the state of 
the rail, whether dry, wet, or sanded. On dry rails it was found 
that the coefficient of adhesion of the wheels was generally over 
‘20. In some cases it rose to ‘25, or even higher. On wet or 
greasy rails, without sand, it fell as low as ‘15 in one experiment, 
but averaged about ‘18. With the use of sand on wet rails, it 
was over *20 at all times; and when the sand was applied at the 
moment of starting, so that the wind of the rotating wheels did 
not blow it away, it rose up to ‘35, and even above ‘40. The 
retarding force which causes a train to be stopped by the applica- 
tion of brakes is limited to the adhesion or resistance obtained 
between the wheel and the rail; therefore the greatest effect in 
stopping a train is produced when the friction between the brake 
blocks and the wheel ts to a quantity just short of the 
resistance caused by the adhesion ; because as soon as the brake- 
block friction exceeds the adhesion, the wheel becomes fixed, and 
begins to slide. If acertain amount of brake force or brake-block 
pressure would produce an equal amount of friction at all —— 
then the greatest amount of retardation during the time requi 
to make a stop cou!d easily be obtained ; but, as has already been 
proved, the brake pressure required at high speeds must be much 
greater than at low speeds, in order to produce the same amount of 
retardation. The friction increases as the speed decreases accord- 
ing to some law, which is complicated, as shown above, by the 
time during which the brakes have been applied. If, therefore, 
the pressure necessary to cause sufficient friction to balance the 
adhesion at a high speed be continued till the train comes to rest, 
the friction will increase, and gradually overcome the adhesion, 
and the wheels will become fixed. This is illustrated by Fig. 6, 
Plate 86, ‘‘ Proceedings, 1878.” Therefore, in order to secure 
the best results in stopping, it is obviously necessary that the 
brake-blook pressure should be regulated to give a friction about 
equal to the adhesion of the wheels at every stage during the 
process of stopping. 

Regulator ss Brake-block Pressure. — In some of the former 
experiments on the Brighton Railway, a pressure-reducing valve 
was introduced by Mr. Westinghouse, with the view of reducing 
the brake-block pressure as the speed was reduced; and excellent 
results were obtained. And it will be recollected that the author, 
in his last paper, pointed out the ibility of devising some 
self-acting apparatus whereby the friction between the blocks 
and wheels should actually regulate the pressure st the 
blocks, and keep it at the precise amount required. . West- 
inghouse has since devised a new valve, so arranged in connection 
with one of the brake blocks that the friction between the block 








* The figures in the first column are somewhat different from those 
that have just been given in the altered Table I., because they result 
from the average of fewer experiments ; but the effect of time in reducing 
the coefficient of friction may be accepted as correct. 
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and wheel regulates the pressure upon the blocks.* ‘The author 
had the opportunity of making some experiments on the Brighton 
Railway on January 20th, 1879, for the purpose of testing this 
new valve. These experiments are very interesting, as tending 
to elucidate this part of the subject. The valve, as for the 
first time, was found to regulate the pressure of the brake blocks 
against the wheels, and to reduce the pressure as desired, except 
at the last moment, when the escape port was incapable of dis- 
charging the air fast enough to prevent skidding in some cases for 
avery short distance. It was also found that there was a needless 
waste of air from the reservoir. From the experience gained a 
slight alteration has been made, which obviates the above difficul- 
ties. The regulating valve can be arranged to prevent the skidding 
of the wheels. By the arrangement of the valve which regulates 


Experiments made with 
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the Pressure Regulator. 


the passage of the air from the reservoir to the brake cylinder 
before discharging the air from the cylinder, the pressure on the 
blocks will be increased if needed to compensate for the loss of 
friction owing to the lapse of time, as is the case where a rapid 
reduction of the speed cannot be effected owing either to a Me 
declivity or to only a portion of the train being fitted wit! 
brakes. This feature of preventing too much air from entering 
the brake cylinder permits of the use of a high working pressure 
at all times, without the danger of having too much pressure in 
the cylinder at any time. 

Experiments made with the Pressure Regulator.—The following 
table shows several of the experiments made on 20th January, 
1879, by slipping the experimental van from the engine and 
bringing it to rest by means of the brake :— 











Percentage of brake- Observed coefficient of friction 
block pressure between brake blocks and wheels 
to weight on wheels. on one pair of wheels. Meum 
es } | retardation 
3 33 | & 4  |At moment tare e ae 
S o ro} . 
é 38 Es2 ee: . At middle 32 | Percent. of 
Be z | gue pressure of gE weight 
| g 8 | BSZ cs experiment. = 2 on wheels, 
see | & 3 obtained. " 
133 | 135 ‘177 “184 Skid 18°3 
160 | 114 *129 125 241 23°3 
162 | 145 "145 “161 Skid 23°9 
137 | a9 147 “132 Skid 17°2 
141 118 “119 “166 Skid 18°7 
1l4 b4 *141 “158 “312 174 
148 106 155 “170 Skid 19°7 
141 81 “160 "176 “31 23°8 
87 40 161 “182 “309 14°3 
122 39 157 35 158 16°8 











The diagrams, Figs. 4, 5, and 6, which have been selected from 
the experiments shown inthe foregoing table, sufficiently illustrate 
the action of the valve. These diagrams show also very clearly 
the variation of the coefficient of friction according to speed. In 
the experiment, Fig. 4, the van was stopped from a _ of 60 
miles per hour in 12 seconds on a rising gradient of 1 in 264. 
The maximum brake-block pressure on ail the wheels was 160 
per cent. of weight on wheels at the beginning, and was reduced 
to 114 per cent. at the end. The friction inc towards the 
end of the experiment so much as to cause the wheels to skid 
just at the end. The adhesion shown was about ‘25. In this 
case the pressure was not reduced sufficiently to keep the friction 
uniform. Had this stop been made on a steep descent, or had the 
brake blocks been acting on only one pair of wheels, the time 
required to effect the stop would have m greater ; and conse- 
quently the brake-block pressure, instead >f being reduced, must 
have m in , SO as to overcome the decrease in the holdin, 
power of the blocks which results from the length of time o' 
application irrespective of the speed. the experiment, Fig. 5, 
the van was stopped from a speed of 57 miles an hour on a risin 
gradient of 1 in 264 in 15 seconds. In this case the brake-b‘oc 
pressure was 114 per cent. of weight on wheels at the beginning 
of the experiment, and was redu to 54 per cent. towards the 
end. The total friction of the brake blocks on the four wheels 
may be estimated from the actual friction obtained for one pair 
of wheels at 3244 1b. at the beginning of the experiment, and 
3144 1. in the middle, thus remaining very nearly constant, and 
it slightly in to 3400 Ib. ome. the end. There was no 
skid ing 5 but the greater length of time occupied in the stop 
shows that the pressure was not sufficiently high at the beginning. 
Fig. 6 shows a stop from a speed of 55 miles an hour in 13 
seconds, on a falling gradient of 1 in 264. The brake-block 
presure at the beginning of the experiment was 143 per cent. of 
the weight on the wheels, and was reduced to 106 per cent. at the 
end, e resulting friction as estimated for the brake blocks on 
the four wheels is 4473 lb. at the beginning, and 4574 Ib. in the 
middle of the experiment, after which, as the pressure was not 
reduced with sufficient rapidity, it rose rapidly, and caused a skid 
at the end. The adhesion shown was about ‘25. In this case the 
stop made was much better than that shown in Fig. 8, because 
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Fig. 7 also illustrates this point by showing a stop from as 
of 55 miles an hour on a level in 18 seconds. The brake-block 
ressure was 87 per cent. of the weight on the wheels at the 
eee and 40 per cent. of the weight on the wheel at the end; 
and the consequent estimated friction was only 2825 lb. at the 
beginning, and at the end 2530 Ib. ; consequently a:longer time 
was required for making the stop. Fig. 8 further illustrates the 
necessity of a high pressure on the first application of the brakes 
if a rapid stop is to be effected. The solid lines show the speed, 
pressure, and friction, in a stop made from 60 miles an hour on a 
rising gradient of 1 in 311. e brake-block pressure was 162 
per cent., or nearly once and two-thirds the weight on the wheels 
at the beginning of the experiment, but it was not reduced with 


sufficient rapidity ; hence the wheels skidded at the end of nine | 


seconds, at which time the s was reduced to.about 17 miles 
per hour; and notwithstanding the skidding of one pair of 
wheels, the van came to rest in 167 yards and 12} seconds. The 
dotted lines taken from Fig. 7 show that from an initial velocity 
of 55 miles an hour, and with a brake-block pressure of about 87 
per cent. of weight on wheels, the speed at the end of nine 
seconds had only been reduced to about 27 miles per hour, an 








* This apparatus was fully illustrated in our impression for January 
3ist, 1879.--Ep, E, 


the van came to rest in 227 yards and 18 seconds. The object of 
the regulating valve was to-obtain a uniform brake-block friction 
during the whole progress of the stop, and to give to this friction 
the highest possible value, i.e., a value as nearly as possible equal 
to the adhesion, and therefore just short of that which could 
cause the wheels to skid. It will be seen from the diagrams that 
the rapidity of the stop varied according to the greater or less 
approach made towards the attainment of this object, the resist- 
ance of the valve being purposely altered during the progress of 
the experiments. The conditions for these stops were very 
favourable, and indicate an adhesion of the wheels upon the rails 
in excess of the average obtainable ; which average, throughout 
300 experiments, slightly exceeded ‘18 of the weight on the 
wheels. These experiments were made with one van; since 
making them the author has had the opportunity of making slip 
experiments on the Paris, Lyons, and Mediterranean Railway 
with twelve carriages. The average of seven stops reduced to 
50 miles an hour was 203 yards, with only 63 per cent. of the 
weight of the train braked. If brakes had been applied to all 
the wheels of the train, as was the case with the experiments 
with the single van, the result would have been 128 yards at 50 
miles an hour, or a very close approach to the best results ob- 
tained with a single vehicle. The author has not had time to 
analyse these latter experiments fully, but he is able to state that 
tuey demonstrate that the stops which have been obtained with a 
single vehicle may also be obtained with a train of several 





vehicles. 

Regulation of Pressure necessary for a Perfect Brake,—The 
regulating valve here described is an outcome of the former ex- 
periments on this subject ; and is proposed for the purpose of 
preventing the sliding of the wheels on the rails. Some such 
device is a n adjunct to a perfect brake, because it is only 
by the prevention of skidding that the maximum of efficienc 
can be obtained ; whilst, in addition, skidding damages bo 
wheels and rails, and increases the risk of accident. But the 
previous illustrations show that, however perfect any apparatus 
of this description may be, and however certainly it may act to 
prevent skidding, yet, owing to the very numerous conditions 
which affect the application of brakes, it is necessary, if at the 
same time the maximum allowable friction is always to be exerted 
on the wheels so as to insure the best result in stopping, that 
the action of the apparatus should be capable of being regulated 
from time to time, so as to meet the vans conditions as to 
adhesion, &c., of the line on which it is travelling ; unless, indeed, 
some arrangement could be made by which the actual adhesion 
at the moment were brought into play to regulate the pressure. 

Momentum of Wheels due to Rotation.—In dealing with this sub- 
ject the author has not directed attention to the question of the 
influence of the rotating momentum of the wheels; but he now 
wishes to state what he has observed on this point. Usually 
there are in a train a certain number of vehicles braked, and a 
certain number unbraked. If the brakes acted on all the wheels, 
then the rotating momentum of the wheels does not add to the 
distance in stopping a train, b that t can be 
acted upon by the brakes directly, without in any way making 
use of the adhesion of the wheels to the rails. It simply requires, 
therefore, an additional amount of brake-block pressure, and, if 
a regulating valve be used, an allowance in the regulating valve 
to compensate for this rotating momentum. With the unbraked 
portion of a train the rotating momentum of the wheels is an 
addition to the momentum due to the weight of the train— 
including therein the actual weight of the wheels—which cannot 
be utilised for retardation ; and it therefore seems important that 

| there should be brakes on every wheel of a train. 

Conditions which Regulate the Proportions between the Retarda- 
| tion and the Weight of Trains.—The following table shows the 
| distances required to stop a train on a level line from a speed of 

fifty miles per hour, with a retarding force of from 5 to 30 per 











cent. of the total weight of the train :— 
Percentage of | Yards run at Percentage of | Yards run at 
retardation. 50 miles per hour. retardation. ‘50 miles per hour. 

5 555} 18 154} 
6 463 19 146} 
7 369); 20 139 
8 347 21 1324 
9 3084 22 129; 

10 277 23 1204 

ll 252, 24 1154 

12 231 25 ill 

13 21 26 107 

14 198} 27 103 

15 185 28 994 

16 1733 29 954 

17 1634 30 923 











If the brakes act upon each wheel, then a retardation of 10 per 
cent. of the load carried by each wheel—counting the rotating 
_ momentum as part of the weight—will stop a train in 277% yards. 
| If the brakes act upon only half of the weight of a train, a 
| retardation of 20 per cent, would have to be exerted upon the 





cent. adhesion is rather above the average obtainable, w 

per cent. is the highest result obtained under the most favourable 
circumstances at any considerable speed, or except when sand wag 
applied to wheels si Rare The above table should be 
carefully noted, for it will be seen that, even if brakes act upon 
all wheels, 24} per cent. retardation will only give 26 yards better 
result than 20 per cent., or if half of the train only be braked, 59 
yards advantage. It compared with 18 per cent., the average 
obtainable, the advantage will be only 32h yards for the train 
braked throughout, and 64% yards for the train having brakes 
acting upon half of the weight. A consideration of this feature 
of the brake problem points out—first, that the advantage to be 
gained by trying to obtain above 20 per cent. retardation on each 
wheel is greatly overbalanced by the risk of “skidding ;” and, 
second, that it is far easier and safer to make a stop in yards 
from fifty miles per hour with the whole train braked than with 
brakes upon only half of the train. All of this eae to the fact 
that in arranging friction valves care should taken not to 
exceed a safe limit of adhesion, for in the effort to get more work 
less may be the result. ‘Too much stress cannot be laid upon the 
importance of the application of the full pressure of the brake 
blocks against the wheels, and of the action being simultaneous 
against all the wheels of the train, for any loss of time seriously 
influences the action of the brakes in several ways, as has been 
already explained, independently of the actual loss of distance. In 
illustration of this point, the accompanying diagrams are appended. 
Fig. 9 shows the result of an experiment made on the 23rd 
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August, 1878, in which the application of the pressure was ual, 
so as to represent the effect of a slowly-acting brake, and 
which furnished a diagram of a stop oearty identical with that 
of one of the best stops of the vacuum experimental train on the 
North-Eastern Railway in October last. It exhibits in black 
lines the speed and retardation obtained in the experiment; and 
in dotted lines the comparative results which would have been 
obtained if the full pressure had been applied at once, and the 
consequent friction had been generated at once between the brake 
blocks and wheels, and if this friction had been maintained at a 
uniform amount. The stop would, in the latter case, have been 
made in 125 yards instead of 287 yards, the actual amount. The 
blue line shows a stop which might have been made in the same 
distance, if the very moderate retardation indicated by the hori- 
zontal line had been nes at once. It will be noticed that this 
stop is much better than the actual stop, though made in the 
same distance, because at any intermediate point the speed is 
much lower. Hence at 300ft., for instance, the energy left in the 
train, as shown by the blue line, is only three-fifths of that 
shown by the black line, ic, in the actual stop. Diagram 
Fig. 10 illustrates the advantage of applying the brakes to every 
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wheel of a train. The black diagonal line indicates the distance 
in which a train could be stopped from fifty miles an hour with 
the retardation of 20 per cent. shown by the black horizontal 
lines, applied to every wheel in the train. The dark shade 
below the horizontal line shows the extra retardation consumed 
in overcoming the momentum of the braked wheels. The solid 
diagonal line shows the distance in which a train could be stop 
from a similar s with the retardation of 20 per cent. applied 
to half the wheels and half the weight of the train, as indicated 
by the red horizontal line. The horizontal black shade shows the 
extra retardation consumed in overcoming the momentum of the 
braked wheels, and the diagonal black shade shows the extra dis- 
tance which would be run by the train in consequence of the 
momentum of the unbraked wheels. The tinted diagonal lines 
show the distance in which a train could be stopped from a 
similar s with the retardation of 20 per cent. applied to one- 
fourth of the wheels and one-fourth of the weight of the train, 
as indicated by the dotted horizontal line. The dotted shades 
show the extra retardation consumed in overcoming the momen- 
tum of the braked wheels, and the extra distance which would be 
ps by the train in consequence of the momentum of the unbraked 
wheels, 


Requirements of a Perfect peak AR gel 3 thus summed up the 
facts obtained from the experiments which he has made, the 
author will now add a few observations as to what appears to 
him still to be n in order to complete the investigation in 
a practical manner for the benefit of the railway companies and 
the public. The final solution of the vexed question of continu- 
ous brakes can only be brought about by a consideration of the 
subject in the light of a scientific and practical comparison of the 
various systems that have been brought into use. But before 
comparing these various brakes, it is pera? to consider what a 
perfect brake should accomplish. A train, through the effort of 
the locomotive, slowly accumulates energy ; and for each ton of 
weight in the train the accumulated energy is equal to 120 foot- 
tons at sixty miles per hour, 53 foot-tons at forty miles per hour, 
and 30 foot-tons at twenty miles per hour. ‘Thus for a 

of fifteen vehicles, hedge | 200 tons, the energy at sixty miles 
per hour is equal to 24, tons falling a distance of 1ft.; or 
approximately to the energy of a shot from the 80-ton gun. After 
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a train has attained the desired speed, the reasons for stopping it 
may be of two kinds: First, at pre-arranged B for conveni- 
ence ; and second, for the prevention of accidents, or for miti- 
gating the consequences if accidents are unavoidable. ‘To stop 
a train for the first reason requires but a limited amount 
of force, which may be applied in any crude manner. For 
the prevention of accidents, however, there is required: 
—(a) The instantaneous application of the greatest possible 
tarding force; (b) the continuous action of 


capacity than this will make it necessary that the blocks be kept 
closer tothe wheels, or else that the brake-block pressure be reduced. 
It is obvious that each system of brakes could be made to operate 
upon the same kind of brake levers and blocks, and therefore, in 
comparing the various systems of brakes, they ought to be com- 
pared as applied to like vehicles, and made of such dimensions 
as to give the same total brake power. ‘The author had originally 
intended to continue these experiments on brakes so as to ascer- 
tain the retarding power of the different kinds of continuous 
brakes now in use on trains, under similar conditions, of equal 
weight, and —— at the same 5) The author had the 
opportunity, through the courtesy of the North-Eastern Railway 

“os news b of making a few comparative experiments upon the 
Westinghouse automatic air brake, and the vacuum brake. 
These experiments, although highly interesting as far as they 
went, left many points unsolved. But they went sufficiently far 
to show the author that in the present stage of the brake ques- 
tion, a series of experiments which touch upon the interests of 
rival inventors, who have invested sums of money in their 
respective enterprises, cannot be effectually carried on by a 
private individual. It does not seem probable that the different 
railway companies could arrive at an understanding to initiate 
and carry on joint experiments for gone meng, nay performances 
of the various kinds of continuous brakes. The only way by 
which an independent inquiry could be carried would be therefore 
by a Government Commission, appointed on the principle of 
the commission which inqui into the application of iron to 
railway structures in 1849, viz., to state facts and lay down 
inci The author has necessarily left untouched many 
matters connected with the construction of the various brakes— 
matters which must enter largely into the consideration of a rail- 








































































amount of re’ u 
this force until the momentum of the train is destroyed. 
The retarding force now used in practice is that due to the fric- 
tion resulting from the forcible application of pieces‘of metal or 
wood—brake blocks—to the tires of the wheel; this friction 
impedes the rotation of the wheels, and tends, through the adhe- 
sion of the wheels to the rails, to destroy the energy stored in the 
train. ‘The retarding force is therefore limited to the resistance 
obtainable between the wheels and rails. The greatest possible 
amount of retarding force can thus be obtained only by applyin, 

brake blocks to every wheel in the train, each block being ome 
with sufficient force to produce a resistance to the rotation of the 
wheel just equal to the greatest possible friction between the 
wheel and the rail. This greatest ible friction occurs when 
the adhesion of the wheel to the rail is just about to be overcome 
by the superior effort of the brake blocks, which effort, if further 
increased, immediately begins to stop the rotating movement of 
the wheel, and thus cause it to slide upon the rail. When a 
wheel slides upon the rail its retarding effect is most materially 
lessened, as has been fully demonstrated above. ‘The necessit; 

for the instantaneous application of the maximum blake bloc: 

pressure throughout the train is so evident, that it is only neces- 
sary to remind observers that, at a speed which is by ge 4 
obtained, namely sixty miles per hour, a train passes over 88ft. eac 


way company in adopting a brake. In order, therefore, to bring 
second. From the foregoing it will be seen t at, in order to stop | out in a distinct manner the considerations which arise in a com- 


a train in the shortest possible distance it is n - 

brake blocks should act upon every wheel in the ‘ea. 2) That 
they should be applied with their full force in the least possible 
time. (3) That the pressure upon them should be regulated 
according to speed and other circumstances, so that the friction 
should nearly equal, but never exceed, the adhesion of the wheels 
upon the rails. As it is solely for the object of preventing 
accidents, or of mitigating the consequences if accidents cannot 
be avoided, that the use of powerful brakes is urgently required, 
it becomes necessary to consider next the arrangements which 
this object necessitates. In th 


ison between different forms of continuous brakes, and are 
upon the requirements of a perfect brake, the author has 
drawn up and appended a list of questions—Appendix A—which, 
if fully answered and analysed, would greatly facilitate a com- 
parison between the different forms of continuous brakes actually 
in use. The author has in conclusion to repeat his thanks to Mr. 
Westinghouse for the use of his beautiful recording apparatus, 
and the assistance afforded in the experiments ; as well as to the 
London, Brighton, and South Coast. Railway Company for the 
courteous ce he has received from them through their 
neral manager, Mr. Knight, and their] tive superintendent, 
Mtr. Stroudley; and to the North-Eastern Railway Company 
for their experiments reported to the Institution in October last. 
Appendix A.—Particulars required to be obtained in order to 
compare the construction and mode of action of different forms 
of continuous brakes :—What is the motive power which puts the 
brake in action? Where is the motive power generated, and in 
what manner? How is the motive power communicated to the 
different parts of atrain? Is the engine fitted with a brake and 
rovided with se power for its application? Is the tender 
fitted with a brake and with separate power for its application ? 
Is each vehicle fitted with a brake and with separate power for 
its application ? Are all these brakes connected so as to be capable 
of being applied by one oe independently by eitherthe driver 
or theguards? at is the weight of the whole brakeapparatus, in- 
cluding brake, levers, blocks, and their connections on the engine, 
tender, carriage, and vans respectively ? Whatis the weight of brake 
blocks, ee _ rods ey P ng — — carriage, and van 
respectively, exclusive of the parts of the apparatus necessary 
for putting the brake blocks in action? What is the material of 
the connection between vehicles by which the brakes are operated, 
and what are its dimensions? hat amount in weight and area 
of —— material a wood, poe gm or ints is 
used in the apparatus on the engine, tender, carriage, and van 
respectively ; and in what parts is the perishable material used 
in each case? Are the brake blocks applied to both sides of each 
wheel, or to one side only? What is the minimum distance 
between the brake blocks and the tire of the wheel when the 
brake is not in action? What is the greatest distance which can 
be allowed between the brake blocks and wheels without destroy- 
ing the power of the brake? How does the driver apply the 
brakes? How does the guard apply the brakes? What number 
of seconds elapse between the time when the engine-driver moves 
the brake lever and the ae of the brakes on the first vehicle, 
next the engine ; on the " ° vehicle from the engine; on the 
fifteenth vehicle ; and on the twenty-fourth vehicle respectively ? 
What is the proportion of the maximum brake-block pressure to 
the load on the braked wheels? Is the brake force capable of 
graduation, and in what way? Is there any provision to prevent 
the wheels being skidded or sliding on the rails? Has the brake 


e greater number of accidents the 
driver is the first to perceive danger, and he should therefore have 
the power of applying the brakes. The guards, however, who 
may be the first to discover the necessity for stopping, either 
when the driver fails to notice a signal of danger, or from other 
sufficient cause, should also have the ate f to stop the train, even 
against the efforts of the driver. Should a train separate into 
two or more portions, the brakes should instantly act,without the 
intervention of anyone, and bring every portion of the train to a 
stand, If a carriage or even one pair of wheels should leave the 
rails then also should the brakes applied by the very act of 
leaving the rails. Should the brake apparatus of one or more 
carriages be destroyed after the commencement of the accident, 
while the speed yet remains considerable, the brakes upon the 
other carriages should not be rendered inefficient. It has been 
found that, although brakes are mostly intended for the preven- 
tion of accidents, they are also useful for ordinary stopping 
purposes, and produce a considerable saving of time. The use of 
continuous brakes moreover enables the proportion of guards and 
brakesmen in a train to uced. This use, however, becomes 
a source of danger, if from any cause the brakes fail to act when 
wanted; hence the necessity for so constructing the brake 
apparatus that a failure of any essential part will lead to the 
instant application of the brakes without the intervention of any- 
one ; a principle which has nm proved to be absolutely neces- 
sary in the working of the block system. As any one vehicle 
may become separated from the others, it follows that if the brake 
blocks are to be applied by the separation of a train each vehicle 
must not only have its own brake blocks, but must also have its 
own store of power to bring them into operation. As the speed of 
sixty miles an hour may be and is often attained by fast trains, 
it follows that the maximum force with which the brake 
blocks can be against the wheels of each vehicle in such 
trains should be at least one and three-quarter times the weight 
of the vehicle on those wheels; and even for slower trains the 
effect of steep inclines must be considered, which is to add to the 
weight and momentum of the train to be retarded by the brakes, 
whilst it does not add to the adhesion of the wheels. The 
instantaneous and simultaneous application of the brakes to every 
wheel of a train would seem, so far as the author’s experiments 





how, to be at present impossible; but on a train of fifteen | any  eecenr ge means of indicating when it is out of order? Are 
conluan the tends can be falls applied with an average delay | the brakes self-applied by the severance of the train? Do the 


of less than two seconds, and therefore the average time for the 
full application of the brakes may be fixed at two seconds. 
Accepting the foregoing propositions as indisputable, a perfect 
continuous brake should comply with the following conditions for 
the prevention of accidents :—{1) It should be fitted to act upon 
each wheel of the engine, tender, and every other vehicle ina 
train of any length. (2) However brought into action, it should 
be capable of exerting upon the blocks of each pair of wheels, 
within two seconds, a force of twice, or at the very least one-and- 
three-quarter times, the load on those wheels, (3) The brake- 
block pressure acting on each wheel should be regulated so that 
the friction between the brake block and the wheel may always 
be limited so as not to exceed the adhesion between the wheel 
and the rail ; by which means it will produce the maximum effect 
at each moment of its application. (4) The brake-block pressure 
should be capable of being applied by engine-driver or by guards. 
(5) The engine, tender, and vehicles, should each its own 
store of brake power, which should,be independent of the brake 
wer on any other vehicle. (6) The brake-block pressure should 
be automatically applied to every vehicle by the separation of the 
train into two or more parts ; and it should also be applied by a 
ir of wheels on a carriage leaving the rails. (7) The brake- 
Block pressure should be automati ly applied by such failure of 
the connections or appliances as would render it afterwards i 
le of application until the failure had been remedied. 
8) The teks bled: prsssure should be capable of appli- 
cation with any degree of force up to the maximum; and 
it should be capable of continued action on inclines, or of 
repeated application at short intervals at junctions and stations. 
In addition to these requirements, the questions of cost, durability 
convenience in operation, and other essential points, will of course 
come under consideration. In preparing the way for a compari- 
_son of the various brakes now in use, one important point 
requires to be determined, viz.:—How much brake force is actu- 
ally required for each vehicle? For convenience let us sup 
as is nearly the case, that carriage weighs 20,000 lb. — 
according to requirement No. 2, a total brake-block pressure of 
at least 35,000 lb. will be required ; and it would be preferable to 
have a still higher pressure. In practice the brake blocks when 
out of action must be kept a certain distance away from the 


brakes remain applied on the severed portion of a train until 
ay released? How long will the brakes remain on when 
applied by the severance of the train? Can the engine or any 
vehicle be taken from the train without setting the brakes? Does 
the brake power remain available on a detached portion of the 
train ; if so, for how long? Can the failure of the brake to act 
on one vehicle prevent the action of the brakes on the other 
vehicles? Does the failure of the power-producing apparatus — 
such as the pump for water or air, or the steam ejector, or the 
winding apparatus for chain—or of the appliances for working 
the brakes prevent the application of the brakes? How many 
times can the brakes be applied after the failure of these ? 
Can the brake of one vehicle be put out of operation without 
interfering with the brakes of the others? Can a portion of the 
train be intentionally slip without setting the brakes, leaving 
the brake power available on both portions? Are the brakes 
capable of being put on and taken off with facility? Are the 
brakes capable of efficient application several times within a 
short distance, as, for instance, in aap 8 junctions or 
stations? Are the brakes capable of being applied independently 
of the motion of the train? Can the brakes be used continuously 
to regulate the speed in descending a long incline? Are the 
brakes regularly used in daily working? 


Captain Galton, previously to the commencement of the dis- 
cussion, said that he should like to say one or two words upon the 
question of the diminution in the coefficient of friction which had 
been obtained inversely in proportion to the speed, as shown in 
his experiments. Many ‘persons had raised the question as to 
whether there was any reason for the diminution in the coefficient 
of friction as proportionate to the speed. It must be considered 
that any two surfaces which were placed in contact were in 
reality not perfectly plane surfaces, but had inequalities. While 
the bodies were at rest the upper surface would lodge closely in 
the lower one, but as soon as the bodies began to move, the upper 
surface would move out of the groove which it occupied, and in 
proportion to the speed with which the upper surface moved 
would be the rise of the various points above the lower angles. 
If the upper surface was moving across the lower surface with 
too great as) to allow the various points to fall back into the 


heels in order to prevent any liability to dcag against the wheels; ves of the lower surface, it would strike the angles of the 
sad Hida Uihenne, after porn gpovee, usted, gradually increases rate surface in such a way that instead of having to move up 


by the wear of the bl and often exceeds jfin.; while the 
spi of the brake gear under great strain also adds to the 
extent of movement required in the brake force before the blocks 
are fully applied. Thus it Py ay safely assumed that it requires 
not less than a pressure of 35, 

pressure of 3500 Ib., 


the whole of each angular distance, it would only move over a 
onofit. Theaction of one planemoving upon another by friction 

id a certain amount of work, That work would be lessened in pro- 

i i one plane moved across the other 
there would be less work 
Another point to which he wished to refer was the reason 
why the skidding of the wheels on the rails produced a smaller 
effect than was produced by the brake block acting against the 
wheel while the wheel was not skidded. 


apply the brakes upon each 9-ton vehicle; ora I 
acting at a leverage of 10 to 1, would have to travel through 10in 
to produce the same result. Now if this work has to be done with a 


piston working in a cylinder, or its equivalent, the cylinder must be i b y When a wheel was 
of such a size that the area of the n in square inches, multiplied | rotating upon a rail the point of the wheel which was in contact 

the stroke of the piston, or the mechanical advantage of the | with the rail was, at moment of contact, in a state of rest, 
piston over the brake bl » and by the pressure in and, therefore, adhesion between the wheel and the rail corre- 


square inch, shall exceed 35,000 ; any brake cylinder having a fess sponded at that point with the static friction. When the wheel 








was sliding on the rail the surfaces were in the position of friction 
in movement, and that was the reason why the slow rotation 
produced a so much greater effect than the perfect skidding. _ 

Mr. Yeomans said that he wished to ca, a to the following 
passage of M. Mari¢’s paper, ‘‘ The author does not understand the 
object of the brake gear which is generally applied with the 
Smith brake, and which is also extensively used by the Great 
Northern Railway in England.” He supposed that M. Marié 
knew that this brake gear was selected by his father, who was 
locomotive superintendent on the Lyons ‘hethany, In no case 
did he (Mr. Yeomans) recommend any brake gear in connection 
with the vacuum brake. In nineteen different railways in Eng- 
land there were, he believed, nineteen different kinds of brake 
gear, and the gear now in question was submitted to M. Marié¢, 
senior, with three other kinds, and selected by him as most 
proper with that kind of brake. He would like to call attention 
to the fact that on page 11 of the paper, M. Marié stated that in 
the case of the Westinghouse brake the application was practi- 
cally instantaneous throughout the train, while with the vacuum 
brake it was much slower. In most cases, according to M. Marié’s 
statement, the draw ba-s were broken. So far as his (Mr. Yeo- 
mans’s) experience went, there ought to be no breaking of the draw 
bars if the application was instantaneous, because each carriage 
ought to have its brake power contained in itself. He had made 
experiments with an automatic brake of his own with a view to 
ascertain, as far as possible, the effect that could be obtained by 
instantaneous application. He had used an electric arrangement 
for applyingthe brake power throughout the train as nearly instan- 
taneously as possible, and he found that it could be done practi- 
cally without any strain upon the draw bars, and without any 
compression of the buffers. There seemed to be something in the 
instance to which M. Marié referred which required explanation. 
There was another point to which he would refer, because it bore 
upon the subject of his brake. M. Marié said, ‘* All the of 
the vacuum brake are very simple and strong, but the leather of 
the Hardy sack seems to be a bad material to work.” He was 
certain that that statement was speculative on the part of the 
author, because he—Mr. Yeomans—had had upwards of 2000 
leathers in use for more than two years, and they had not had 
twenty of them fail. 

The President said that he believed that it was a special form 
of the draw bars which were used on the Lyons Ballwey which 
caused them to fail. 

M. Marié drew on the blackboard a sketch of the draw bars 
to which he had referred in his paper, and explained the arrange- 
ment. 

M. Banderali, of the Great Northern Railway of France, 
said that he was quite of the opinion of M. Marié on the princi- 
pal question. He supposed that it was possible to find better 
stuff than the leather for the sack, and perhaps it would come 
some day or other ; but, still, he found that the leather was much 
better than the old system of india-rubber sacks, which were 
used previously. Of course the leather was not always very good, 
and holes might be made through it; but if some amount of care 
was taken, the difficulties arising from those features might be 
obviated. Up to the present time leather seemed to be the best 
material, and it would answer until something better could be 
introduced. With regard to the change of the distribution of the 
weight of the carriages, they had found a similar effect on the 
Great Northern Railway of France; but it was not so important 
as the effect that was observed on the Lyons line and some of 
the English lines. He attributed the change of distribution to 
the fact that in the gear generally adopted in England and, as in 
this case, on the Lyons Kailway, the blocks were hung direct on 
the body of the carriage, which was supported by a spring and 
by the friction of the wheels on the blocks. On his line they 
did not find the effect so great, for they were not in the habit of 
hanging the block of the brake direct to the frame or body of the 
carriage. They found it much better, for many pu to have 
a second frame in many cases, and the blocks were put on the 
second frame quite independently of the body of the carriage. 
By this means they avoided a good deal of the action of pulling 
the body of the carriage to the front part in the direction of the 
run. He thought that a good way of avoiding that effect was to 
make the Fd of the brake separate from the body of the 
carriage. ith regard to the shocks, and the breakage of the 
draw bar, he thought that the way in which the Lyons line 
mixed the two kinds of springs on each carriage, though very 

ood for the carriage itself, was not so good for the continuous 
rake ; and he thought that the way to get rid of the breaking 
of the draw bars would be to take a continuous bar, and to get 
rid of the springs as much as possible. This was the only way 
of avoiding the difficulty. On his line they had only one spring, 
and the arrangement was quite different. They had a kind of 
continuous bar, but not the real continuous draw bar which was 
used on some lines in England. On his line they had no breaking 
of the draw bar, and sometimes, during last summer, they had 
trains of twenty-two or twenty-three carriages. M. Marié was 
quite right in saying that it would be very interesting to make 
some experiments on long inclines to see whether a uniform speed 
could be maintained on those inclines. Trials of the kind had 
been made with the vacuum brake on a long, steep incline of 
about 1 in 40, and the locomotive superintendent was satisfied with 
the results given by the brake. 

Professor Kennedy said that he should like to say a few words 
on some matters which Captain Galton had been investigating, 
especially with relation to the connection of friction with velocity 
and with time. As to the diminution of friction as the velocity 
increased, Captain Galton’s experiments, of which he had now 
given the means of a great many, seemed to point, without any 
shadow of doubt, to such adiminution. Table No. 1 showed that 
the maximum values incre almost regularly as the speed 
decreased ; the minimum values increased less regularly ; and the 
mean values increased with very fair regularity. ‘There could be 
no doubt that the values of the coefficient of friction decreased 
very much at the higher velocities. He had examined other experi- 
ments on the same matter, among these being some old French 
experiments amade by Poirée in 1851, and by Bochet in 1858 or 
1859. These were made in all cases, not with brakeblocks, but 
with the wheels skidding; but these, in all cases, gave exactly 
similar results. The only case in which he had found contrary 
results was in some experiments made by Professor Thurston, 
and published in the ‘Journal of the Franklin Institute.” In 

ose Professor Thurston came to the conclusion that the friction 
decreased for a moderate velocity, from 50ft. per minute up to 
300ft. or 350ft., and then begun very slowly to increase 
up to 1200ft., the maximum velocity which he tried. He— 
Professor Kennedy—was not able to account for this, unless 
it could be accounted for in the method of conducting the 
experiments, or in the particular lubricator which Professor 
Thurston used. At all events Captain Galton had given so many 
details that they could trust his results more than thoge of 
Professor Thurston. As to the effect of time, Captain Galton 
knew that the friction increased as the time went on. He— 
Professor Kennedy—had plotted out the results of table No. 2, 
which showed the diminution of the coefficient of friction after 
five, ten, fifteen, and twenty seconds, and he found that the 
curve which represented that coefficient came to a constant 
oe after about fifty or seventy seconds. It appeared that 

e differences came down to a limit after the thing 
had gone on for about a minute. It would be very 
interesting to know whether all these curves came down 
to the same maximum value or not. As far as he had 
plotted them out, they did not do so. He thought that the 
polishing of surfaces might account for the diminution after 
atime. He had also worked out, as far as he could, from Captain 
Galton’s published diagrams the relation between the friction 
and the intensity of the pressure. He (Professor Kennedy) made 
a suggestion at Paris as to the cause of the very greatly reduced 

[Concluded on page 314.] 
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CONTRACTS OPEN. 


HANLEY SEWERAGE PUMPING MACHINERY. 


THE co for the ye of Bacay J our me inion for the 
engines, boilers, pumps, and machinery requi at the sewage 
outfall works, as follows :—Contract - 44.—Furnishing and 
fixing complete, masonry excepted, steam engines, boilers, and 
pumps in duplicate, each set being capaple of lifting, when 
req 4000 gallons of sewage per minute to a height of 15ft. 
Contract No. 45—Lime or chemical mixing vat, gearing, and 
machinery. Tenders are to be sent, on or Son Saturday, the 
10th inst., to Mr. Arthur Challoner, Corporation Offices, Hanley. 

No designs have been made for this machinery, but the follow- 
ing description of the work to be done will, with the illustrations, 

ive makers of pumps of different kinds sufficient information to 

etermine the requirements. Centrifugal and other pumps will 
have equal consideration of the council and their engineer, Mr. 
Joseph Lobley. 

The sewage issuing from the outfall sewer 
screening cages, and then to Fae pw A, 
eee - a height of about 8ft. and discharged into the conduit 

, which leads to the south end of aseries of tanks. This conduit 
has a fall of 2ft. im its length, and is provided with numerous 
cross-boards so arranged as to cause complete agitation and mix- 
ing of the chemicals applied at point C with the sewage. After 
passing through the tanks the effluent water runs off at the 


- through the 
rom whence it is 


northern end on to the high-level filtration areas. During the | 


night the precipitation tanks are emptied of the supernatant 
water by pipes with floating inlets at the south end, conveying 
the water to the middle-level filtration areas. The following 


morning the sludge is swept out through pipes leading to the | 


sludge beds. 
sludge 
mation and small in quantity, as com 
ments which permit it to accumulate until the tanks are nearly 
full. The pumps not being, as a rule, required to work during 
the night, the sewage is diverted from the outfall at D bya 
branch leading to E, and flows into one or more reservoirs. Any 
excessive flow during the day-time will also pass this way, the 
self-acting flood valve at E opening to assist its passage. The 
reservoirs have overflows at the south end leading to the low- 
level filtration areas. The sewage is conveyed from the reser- 
voirs by the 18in. cast iron pipe to the pump well B, and from 
thence pum up to the same point as that first mentioned, a 
lift varying from 8ft. to 14ft. according to the height of the water 
in the reservoir. Thesluice valve between the pump wells A and 
B may be open or shut when both pumps are at work, as may be 
— a sean a a 
e position of the reservoirs, and the ou sewer, 
as shown in the plan outside the dotted line, is fixed, and they 
are in progress of execution. within 
arranged as may be found desirable. The engine and pump room 
may be combined in one, and the pump wells altered in position 
dimensions. 
Under contract No. 44, the steam engines, pumps, boilers, &c., 
— will be—{1) Steam pumping engines in duplicate, capable 
of being worked together or separately, and each set able to lift 


The object sought to be attained here is that the 


' without undue strain, for several days together, 4000 


| that is to say, the invert of the outfall sewer. 


shall be removed from the tanks while it is of recent for- | 
with those arrange- | 


| cepting sewers east and west of works being of little gradient. 


| duty, and also of supplying the 6in. cylinder engine with the 


| vats. 
the dotted line may be | 


| to the lime mixing-room wall. 


ons per 
Fifteen feet is the maximum, and 
Mery remaining in the sluice 
chamber F and pump well B. It is not intended that each 
engine and set of pumps will be required actually to discharge 
more than 4000 gallons per minute when the lift is only 7}ft., 
but that, being capable of doin that at 15ft., it would, with the 
same amount of steam, lift gallons 7}ft., supposing the 
pumps were arranged accordingly; or, to put it another way, 
that it would lift the 4000 gallons 74ft. with about half the steam 
that would be required to lift the same quantity 15ft. For test- 
ing the powers of the engines and pumps, the water will be kept 
at the lower level, so that the lift shall exceed 12ft., at which 

int an excess over 4000 gallons 1aight reasonably be looked for. 

‘or heavy working the maximum lift may be taken at 12ft.; the 
discharge from the pump must therefore be proportionately 
greater ; that is to say, when the water has to be lifted 74ft. the 
discharge should be 8000 gallons per minute. Both suction pipes 
should descend to the lowest level, so that either pumping engine 
may be employed in the work as desired. The engines and pumps 
should be capable of performing one-half or one-quarter this 
amount of work, with a proportionate amount of steam or fuel. | 
If the makers prefer it, they are at liberty to sub-divide each set 
into two or more pumps, the additional ones being brought into 
use or wholly dispensed with as occasion requires, but all of each 
set being worked by the one engine. During the day the object 
to be aimed at will be, to pump the actual quantity of sewage 
flowing down the outfall sewer into i well A, taking care 
that the level of the water in the well does not fall below 372°50, 
In the event 
of more water coming down than can _ be conveniently 
pumped, it would rise in the well to the height 374°50 
shown in the section, but not higher, as it would then open 
the self-acting flood-gate E, and flow off into the reservoir. 
The amount of fluctuation allowable, therefore, is 2ft. depth of 
water, representing a considerable volume of sewage, the inter- 


minute to a height of 15ft. 
only refers to the last small 


This being attended to, the actual lift for this sewage would be 
less than 8ft. By means of a float in the pump well an automatic 
arrangement may devised for controlling the work of the 
o—. (2) Surface condensers through which the water as 

elivered from the pumps should pass. (3) Two boilers of ample 
capacity for working the pumping engines at their maximum 


requisite steam. Where no specialities are named by the makers, 
they should be Lancashire boilers, with Galloway tubes and 
fittings of the best kind. The steam pipes and valves arranged 
so that either boiler can be used for either engine. (4) Wrought 
iron tank cistern, capacity 1600 gallons, to be pl over boiler- | 
room for the supply of water to the boilers and the lime mixing 
This wi supplied with water from a well sunk near, 
from the river, or from the tanks, as may hereafter be deter- 
mined ; provision for this supply, and also supports for cistern, 
not to be included in this contract. (5) Two-inch pipe from cistern 
(6) Donkey engine and all neces- 
pipes and valves, or other suitable mode of feeding the 
boilers with water. Under contract No. 45 the lime-mixin 
machinery required will be:—(1) One steam engine, hhocloontal, 
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cylinder, say, Gin. diameter; stroke, 12in. Advan may be 


taken of the running stream of cold water in the conduit to con- 
dense the exhaust steam. The engine will probably be best placed 
in the engine or pump-room away from the lime d the power 
being transmitted by shaft. In the event of it being found prac- 
ticable and expedient to use the pumping power for this duty, or 
if for any other reason this engine should not at present be 
required, the tender should give an alternative price omitting it. 
(2) Two lime-mixing vats, with revolving agitators, for thoroughly 
mixing, each from one to three tons of slaked lime or other 
chemicals per day of ten hours into a milky state; suggested 
dimensions, 6ft. diameter and 2ft. deep. (3) Two mixing 
cylinders, with revolving agitators; suggested dimensions, 6ft. 
diameter and 5ft. deep. The vats are for mixing the lime with 
water, from whence the milk of lime flows off into the cylinders, 
and kept agitated and ready for use. If makers have any 
speciality which enables them to dispense with any of the above, 
and which is in satisfactory use elsewhere, they are at liberty to 
tender accordingly. (4) Pipes, valves, and pumps, or other 
automatic arrangement for distributing the mixture to the sewage 
at or near point C on the conduit, the necessary water being 
brought to wall of room by 2in. pipe in contract No. 44. 
(5) Providing all shafting, ares ast and loose pulleys, dis- 
connecting gear, belting, and all fittings necessary for the efficient 
performance of the required duty. It should be noticed that no 
machinery is requisite for tating the mixed sewage and 
chemicals, which will be done in the passage to the precipitating 
tanks. Also, no machinery is at present wan for dealing 
with sludge from the tanks. 





SOUTHPORT PROMENADE EXTENSION. 

The following is a sufficient abstract of the specification ot 
materials and labour required in the construction and completion 
of the promenade, the formation of streets, the filling up of the 
reclaimed land, the laying of sewers and storm outlets, the 
a here roads, and steps to the shore, and other works, partly 
illustrated by the engravings annexed. Tenders are to be sent to 
Mr. Keighley Walton, town clerk, Southport, on or before 
— 10th inst. 

e time fixed for the completion of the works is as follows :— 

(a) From Bank-street to Leicester-street, including the posse 
to the shore; the walls and grounds of the hospital; the stone 
— and roads to Seabank-road, and the stone pitching, six 
months. 

(b) For the embankment, concrete facing, approach roads, land 
filling up, and covering with 6in. of Scotch, fifteen months. 

(c) For the sewers, storm outlets, parapets, walks, asphalte 

, and promenade, ready for public traffic, eighteen months. 
Allcomputed from the date of the engineer’s order to commence, 

The cement to be used in the works shall be Portland cement 
of the very best quality from Messrs. White Brothers and Co.’s, 
or from Messrs. Francis and Sons, finely ground, and weighing 
not less than 112 1b. a striked bushel when filled eg 4 from a 
hopper. Samples sifted through a 50 per lineal inch, or 2500 per 
square inch, sieve must not leave more than 10 per cent. It 
must when gauged neat set ectly hard in water in seven 
days, when it must bear a tensile strain of 6001b. on a section of 
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2} square inches—14 inches square. The contractor must pro- 
vide cement stores, and an approved apparatus for testing the 
weight, strength, fineness, and quality of the cement. In 
making mortar the lime from Halkin Mountain is to be carefully 
air fallen, and then thoroughly mixed in the proportion of two 
parts of lime to two parts of sand and one part of hard smithy 
ashes or ground furnace clinkers. All to be ground in a mortar 
mill for forty minutes. The lime store, ing platform, and 
mortar mill must all be under cover, and particular care must be 
taken in making cement or lime mortar that the water shall be 
quite clean. 

Concrete must be made of clean gravel, or of stone broken in a 
stone-breaker, to pass through a 2in. ring, clean ot sand and 
Portland cement. The broken stone must be hard clean erit or 
sandstone, of the quality of the Parbold stone, that will break in 
the machine into cubical forms, and not into flat, flaggy, or 
flakey shapes; and no dirty, soft, or earthy stones must be used 
for concrete. Cement concrete for the footing and front tace of 
the embankment must be gauged in the proportion of one of 
cement to six of stone. 

The concrete to be deposited in layers not exceeding 6in. in 
thickness, well rammed, perfectly solid, with a pummer 6in. in 
diameter, weighing at least 301b., immediately after being put 
in. Care to be taken that all concrete work shall be thoroughly 
cleaned, roughed, and wet on the lower or set surface before an 
additional layer is put upon it, also at the joining of any portion, 
so as to secure perfect contact and adhesion. 

The trench below the surface to have the water pumped out 
and kept down below the concrete while this work is in progress. 
Noconcrete to be tipped in water, The contractor to provide 
pumps. 

The surface of the slope to be faced up by wood floats, with 
one of cement to three of clean sharp sand. 

The steps and the top plinth to have cast iron standards. 


The trench for the foundations of the slope to be close | th 


timbered, with 7ft. runners l}in. thick, 3ft. between the faces, 
and two rows of 9in. by 3in. walings. The runners not to be 
drawn within fourteen days from the last concrete being put in, 
forming the foot of the embankment. The outside surface of the 
shore to be restored to its original level ; the spare stuff to form 
the embankment. 

The whole of the sodding and soil on enclosed land on the salt 
marsh to be cut, taken up, stored, and re-used on the inner slope 
of the promenade. 

The reclaimed land to be filled up to the height indicated on 
the sections. 

The main streets and roads to be filled to the required height. 
Fifty feet wide at formation level, with a slope on each side, 
having a batter of two to one. 

The upper finished surface of the promenade to be 61ft. wide. 
The inner slope to be 2 to 1; the outer slope formed and well 
rammed and consolidated by panains to receive concrete facing. 

The embankment must be levelled in layers not exceeding 18in. 

Sand for the embankment may be obtained from the shore. 
All the sand and earthwork, as well as all other material, is to be 
found by the contractor. 

The stone-faced slope west of Seabank-road to be taken up 
and reinstated as indicated on the plans and sections, the footing 
course to be 2ft. below the present shore level. The water to be 
kept down clear of the work during the construction. Each course 
or stone to be grouted as set, with one of cement to three of clean 
sharp sand as the work proceeds, and pointed with neat cement. 

The pitching in front of the Convalescent Hospital to be taken 
up to within 10ft. of the wall; the stones to be re-used. e 
pitching and Lgpes | at end of Leicester-street and Seabank-road 
to be taken up, and repaved at altered levels. 

Wall of the Convalescent Hospital to be taken down as far as 
necessary and made § 

The ap to the shore from Seabank-road to be formed of 
concrete 18in. thick, covered with Haslingden sets, 8in. deep, 
grouted solid with boiled tar at a pone toughness. The edge of 
pe! paving and slo —- have ee — ge st deep isin. 

e, with pun upper surfaces level wi e b 
Gradient 1 in 15. ea — 

A to Park-road from Fleetwood Arms to be formed and 

paved with Haslingden sets. Gradient 1 in 20. 


The slope of the embankment of the north-east position from 
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the end of the;curve’to the Park-road ‘ype from the shore to 
have rough quarry squared footings 2ft. deep and 1ft. wide, then | 
to be pitched with rough punched stones from Rawtenstall, | 
Appley Bridge, or Parbold, 9in. deep, for the first 5ft. from the 
footings, and Gin. deep for the remainder. 

All kerbstones to be sound, from Rawtenstall, Heategion, 
Appley Bridge, or Stackstead, and to be 10in. wide, 8in. deep, | 
dressed on the top sides and outer edge, jointed and back jointed, | 
and firmly set in the lines indicated and curved where nece 
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‘*Horograph” by its makers, Messrs. Newton, Wilson, = | 


Co., Holborn, and is illustrated by the accompanying cuts. 
From Fig. 2 in these the general arrangement of the ism 
will be gathered. The needle is stopped and started at will 


by pressing or relieving the thumb piece resembling a flute 
key, seen-in both Figs. 1 and 2, 

e weight of the clock at the top of the pen makes it a 
little awkward to use for the first few minutes, but the hand 


The promenade to have a formation bottoming of broken stone | rapidly becomes accustomed to this, and writing freely is soon 


or bricks 5in. deep rolled to even face, and covered with asphalte 


as above—limestone and distilled tar—2in. thick, rolled an | 


finished with fine limestone chippings, brought to a face by con- 
tinuous —- 

The footpath on the south side of the promenade shall be tiled 
with good square hard-burnt smooth-faced Welsh fire-clay tiles 
from Buckley Mountains or other we 
by 1jin. The space in front of Convalescent Hospital to be tiled 
in same manner. The paving in incline to Seabank-road to be 
taken up and have 4in. of asphalte on Gin. of pitching same as 
the other carriage way. Standards for steps and railings to be 
fixed as the work is ready. All castings must be of the best 
grey metal, perfectly free from imperfections, and to the forms 
and dimensions shown on the drawings. The wrought iron rail- 
ings to be 1din. square, spirally twisted in the centre portion. 
Pitch pine posts, charred 2ft. at lower end. and wrought iron 
rails to be fixed from approach to shore at Seabank-road to Bank- 
street ; also on the portion of the north-east on the top of the 
stone pitching. 

Wood posts to have four coats of lead and oil paint. 

The sewering shown upon the plans to be done with the best 
salt glazed fire-clay pipes, with socket joints, thoroughly burned 
throughout their whole substance ; of a close even texture, free 
from air-blows, fire blisters, cracks, or other imperfection, and 
e surface of the inside and outside must be smooth and perfectly 
glazed. The thickness of the pipes must be not less than one- 
tenth the inside diameter. All curved pipes are to be segments 
of acircle in plan. Joints to be bedded with Portland cement. 

As the — portion of the sewer pipes will be on newly 
made or filled-up ground, the filling up must be brought to the 
level of the top of the byw before any sewering is done, a trench 
made for the sewer and filled twice with water, for a week each 
time, to consolidate the ground before the pipes are laid. 

The storm outlet to be carried out on the shore for at least 
300 —_— from the foot of the embankment, in the line indicated 
on the plans, the water to be kept clear of the bottom while the 
pipes are being laid. 

ast iron sewer flushing gates to be built in the manholes. 


DARENTH VALLEY MAIN SEWERAGE WORKS. 
Lateness of receipt and want of space have made it impossible 
to include an abstract of the specification of this work, which we 

may mention is of great extent, this week. The total len 
of the sewers will be sixteen and three-quarter miles, in- 
cluding a main sewer from Westerham to Dartford, and 
ing and draining Sutton and Hove, Horton Kirby, 


a Eyneford, Shoreham, Otford, Seal, ven- 
oaks, Chipstead, Brastead, and Sunbridge. The branch 
sewers constitute another two and a-half miles. All the 


sewers, which range from a few inches to 2ft. 3in., are to be of 
glazed stone ware or fireclay pipes. We shall probably refer at 
one le to this contract in our next impression. Tenders 
or this work are to be sent to Mr. G. F. Carnell, clerk to the 
Darenth Valley Main Sewerage Board, Sevenoaks, Kent, on or 
before the 12th inst. Plans and specifications ej 
soon ot the office of Mr, Hennell, the engineer o' 


the works, 6, 
y-street, S. W. 








THE HOROGRAPH. 
Srvcz Mr. Edison’s electric pen has been in use two other 


perforating pens have been brought before the public, one in | 


which the Lee or its needle is reciprocated by means of a 
small air cylinder, and the second in which the needle receives 
its motion from a cam worked a Binge ings at the upper 
part of the penholder, This last has been called the 


laces, Yin. by Yin. | 


meanwhile be | 


acquired. A ring, however—not shown—is placed at the top 
of the case, from which the pen may be suspended by an elastic 





cord. The 
through the stencil paper per minute, so that the stencil papers 
with any circular letter or sketch may be made at the usual 


pen needle makes several thousand perforations 


rate of writing. From the stencil papers so made a ve 

number of copies may be produced by passing an in 
roller over the ee face. From 300 to 400 copies 
per hour may be made. 








TECHNOLOGICAL ExaMINATIONS.—The council of the Society of 
Arts, having received an application from the City and Guilds of 
| London Institute for the Advancement of Technical Educations 
| offering to take charge of the Technological Examination, 
| established by this society in 1873, and carried on up to the pre- 
| sent time, have resolved to transfer these examinations to the 
| ch of the Institute. The council have also ascertained that 
| the Science and Art Department will assist the City Institute in 
conducting the examinations, in the same way as it has hitherto 
| assisted the Society of Arts. The Technological Examinations 
| for the present year will, therefore, be carried on under the 
direction of the Institute, and all communications on the subject 
should be addressed to the hon. secretaries, City and Guilds of 
London Institute, Mercers’ Hall, E,C, 
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INSTITUTION OF MECHANICAL ENGINEERS. 
(Concluded from page 311.) 
coefficient of friction when the wheel was skidding as compared 
with when the wheel was revolving. He suggested that the dif- 
ference was that the pressure per square inch was so much ter 
when the surfaces got polished. He worked out, afterwards, Captain 
Galton’s diagrams to sse what was the absolute relation between 
the coefficient, and he made out that the coefficient of friction 
between the block and the rail was on the average about three 
and a-half times as great as the coefficient of friction between 
the wheel and the rail, and that was what Captain Galton said 
in his paper. If they considered the great block pressure as 
somewhere between 130 Ib. and 1401b. to the square inch between 
the block and the wheel, and if they supposed the wheel to be 
flattened only }in., there would be something like 16,0001b. of 
pressure per square inch on that little surface. It was no 
wonder, when they compared 1401b. with 16,0001b., that one 
= a somewhat different result from the other. He 
ad also compared Captain Galton’s experiments in order to 
try whether he could find out any results which showed whether 
the coefficient of friction was increased or not when the pressure 
on the blocks was very much increased. From all the results 
which he had made out, the coefficient was unquestionably very 
considerably increased, and that quite corroborated his own—Pro- 
fessor Kennedy’s—idea. On page 20 of the paper, Captain Galton, 
in ae of the work which had to be done in putting on the 
brakes, said, “It might safely be assumed that it required not 
less than a pressure of 35,000 Ib. travelling through lin. to apply 
the brakes upon each 9-ton vehicle.” _He—Professor Kenn 
thought that that must be a mistake, because if the brakes were 
lin. or jin. off the wheel they could not require the whole 
pressure to be exerted to put them on. All that was required 
was sufficient pressure to overcome the friction of the gear. Any 
one could understand why it was that Captain Galton did not 
carry out these experiments on a large number of different 
brakes. All engineers must be obliged to him for the 
very able manner in which the experiments had been worked 
out. From an engineering ge of view it was only just 
to recognise the way in which Mr. Westinghouse set to work to 
remedy a defect immediately it was pointed out to him, and, 
with his accustomed irgenuity, to devise the valve which 
been described. Whether or not that valve would be ultimately 
u experience must decide; but the spirit in which Mr. 
Westinghouse had acted in making it was, he—Professor Kennedy 
—thought, as good an illustration as they could find anywhere of 
the spirit in which they wanted engineers to work. 

Mr. Paget asked M. Marié whether the suspending rods of 
the brake blocks were attached to a frame supported by the 
springs. 

M. Mari¢é replied that they were supported on the carriage 
frames, and not upon the boxes. 

Mr. Paget said that Captain Galton had given them two very 
interesting facts, the first being that the statical friction was so 
much greater in this particular case than the friction after move- 
ment had begun. ‘That was a point which was exemplified 
and remarked upon very strongly by their late president, 
Mr. Hawksley, at a discussion on some brakes which 
were used for testing the power of engines. He—Mr. 
Paget—stumbled upon the same difficulty in another direction, 
not in reference to the friction between wheels and brakes, 
but between wheels and ropes passing round them. He 
made a great many experiments some years ago to ascertain the 
rule by which the friction of a rope, pressed by a weight round 
half the circumference of a grooved wheel, could be fixed ; and 
he found the difference between the statical friction, or the fric- 
tion required to start the rope, and the friction required to keep 
up the motion when started, to be about as 1 to 3 in some 
cases, and in other cases the frictions were very much 
nearer to each other, and depended a great deal upon the subject. 
He wished to ask Captain Galton whether he had found out in 
any way the reason of what he stated on page 2—that the movin 
friction of the brake blocks very much diminished when continu 
for a long time. He—Mr. Paget—found exactly the same thing 
with the ropes, and he thought that it peaballly arose from the 
species of lubrication going on in consequence of the change of 
the nature of the material by the heat. He observed that Capt. 
Galton said that the decrease in the coefficient of friction arose 
from some caus? not fully determined. Perhaps Captain Galton 
was now in a position, if not to fully determine it, at least to 
give them some inkling of an idea as to the cause. 

Mr. Rice’ . of the Taff Vale Railway, said that they 
started running with the vacuum brake in June, 1876, and since 
that time they had made some 79,100 stoppages, exclusive of 
shunting. Theyonly had two slight mishaps, neither of which 
had given any trouble to Fe = They had not had a single 
instance of the breaking of a draw-bar. They brakes 
regularly on one of their branches where the ruling gradient was 
1 in 50, and the average gradient for five miles was 1 in 66. These 
figures would show that they had as much work todo with the 
brake in a given time as any other line in the kingdom. 

Mr. Saunders said that Captain Galton had reminded them of 
the fact that the retarding effect of a wheel sliding upon a rail 
was much less than the effect of a wheel braked with such force 
as to just allow it to revolve. He had worked in India some of 
the heaviest inclines in the world, and the Indian brakesmen 
naturally thought, through want of experience, that the harder 
they screwed the brake on the slower the train would go ; but the 
contrary was the fact, and it was found, in turning up the wheels, 
that there was a hard place, and the wheel seemed to slide along 
the rail just in that hard place. Captain Galton’s paper went on 
to say, “‘The next important discovery was that the coefficient 
of friction between the brake blocks and the wheels varied 
inversely according to the speed of the train, a higher propor- 
tionate percentage of brake-block pressure being required at high 
speeds, and a lower pressure for a lowers .” OF course at 
sixty miles an hour they wanted more brake power than they did 
at thirty miles an hour. That answered that point. Captain 
Galton had stated that the experiments were influenced by many 
circumstances, over which he no control. If it was 
not possible to get all the results which were connected with the 
train, and to put them all down, and if one result affected another, 
was it possible to get any result? He did not at all wish to 
depreciate the value of Captain Galton’s experiments. On the 
contrary, great praise was due to Captain Galton for the great 
amount of trouble which he had taken in working out the 
results; but it was well to be cautious in accepting the figures 
which were laid down as data for workirg out continuous brakes 
for the future. Would these experiments enable a locomotive 
superintendent to say, “‘I must put on two blocks,” or 
“1 must put on one,” or “I must hang my blocks in this direc- 
tion,” or “‘inthat?’ He thought that all such details of brakes 
might very well be left in the hands of locomotive superin- 
tendents, who would adjust their brakes, and use what blocks 
they liked, and hang them exactly in what way they thought 
best for their own requirements; and, therefore, he would ask, 
what were really the practical results to be derived from the 
paper? In the appendix to Captain Galton’s paper, con- 
taining the particulars which it was necessary to obtain in 
order to compare different forms of continuous brakes, 
the following question occurred:— ‘Has the brake any 
self-acting means of indicating when it is out of order?” 
He thought that that was one of the most important points 
which they had to consider in connection with continuous 
brakes. It was very evident that if a brake would not indicate 
itself when it was out of order, it was little better than a 
non-automatic brake which was not in order when it 
was wanted. If the brake did not indicate itself, the 


driver might be relying upon it when it was out of order, 
pnd thus results of a more disastrous chi 


aracter might happen 








than would happen if the driver was in the habit of continually 
testing the brake before he applied it. It appeared to him that 
the power of an automatic brake to indicate itself when it was 
out of order was absolutely necessary. The only way of effecting 
that object was to reduce the brake down to the utmost possible 
simplicity, and to avoid the presence of any cock or valve between 
the gauge and the brake piston. If the brakes depended upon the 
manipulation of some valves between the reservoir and the brake 
cylinders, it was very evident that the effect of the brakes would 
depend, not upon the pressure in the reservoirs, but upon the 
action of the valves. 

Mr. Haskins said that the question of durability seemed to 
have come up in connection with the use of india-rubber sacks. 

here were some experiments on record that were decidedly in 
favour of the india-rubber sacks. He would hand to the chair- 
man a report of some trials made during that very week with 
Mr. Firth’s apparatus. The results showed that the same sacks 
had been u or 120 days, and had made daily over 13,000 stops. 
When this was the case it occurred to him that it was rather con- 
clusive evidence that india-rubber sacks were good for something. 
Those trials had been made on the Metropolitan Railroad in New 
York. On the New York Elevated Road they had made 13,500 
stops daily during trials of two months. ‘They worked from 
nineteen to twenty-two hours a day. The stops could be made in 
twenty-one yards. As most of the brake systems had come from 
his country—America—Americans might be permitted to be 
tolerably moderate in their expressions with regard to the results. 

Sir Henry Tyler, as an old member of the Institution, expressed 
the satisfaction which he felt in seeing foreign gentlemen amongst 
them, taking an active part in their discussions. He hoped that 
they might have more and more visits from the Continent, and 
that they would make a mutual exchange of civilities and 
information. 

Mr. Price Williams said that, so far from sharing the views of 
a former speaker by questioning the value of the contents of 
Captain Galton’s paper, he had hesitated as to whether 
he was justified in offering any remarks when they 
had such a mass of valuable data before them. Professor 
Kennedy had referred to some experiments made by Poirée with 
regard to the coefficient of friction. He—Mr. Price Williams— 
having given a good deal of consideration to the subject, was very 
much struck, before Professor Kennedy rose, in comparing the 
results obtained by Poirée with Table I. of Captain Galton’s 


paper. It was very remarkable how very closely the results 
obtained by Poirée corresponded with that table. The table given 


- | Poireé was exceedingly valuable. It gave different conditions 
of the rails, as “‘dry,” “‘very dry,” and *‘damp.” And the 
experiments were at different 8 8, varying from nine miles an 
hour up to fifty. He—Mr. Price Williams—had en the 
means, and he found that they agreed very closely indeed. The 
results showed that as the speed increased the adhesion decreased 
very remarkably. With regard to the diagrams, he could not help 
thinking that the mode of representing the results where the abscissee 
showed the distance was very-striking. He had taken the results 
in Captain Galton’s previous papers, and had so treated them, 
and he had ventured to calculate what, according to his notion, 
would be the greatest possible result. As to the reference which 
was made in the paper to the necessity or desirability of appoint- 
ing a Government commission, he was in hope that before the 
discussion closed some one would refer to the subject. He 
thought that it was most important that consideration should be 
given to the proposition that the time had arrived when a 
Government commission should be appointed for grappling with 
the subject. Noone could have attended the most interesting 
discussions at that Institution without arriving at the conclusion 
that the matter was so grave and so important that all personal 
elements should be eliminated as far as possible. He agreed 
most entirely with Captain Galton that the only way to arrive 
at a proper inquiry would be some such procedure as he had out- 
lined | in the paper. He hoped that the president of the Instiwu- 
tion and the members of the council would do all in their power 
to bring about that most necessary result. 

Mr. Cowper said that in reference to the alteration of the 
friction, he ly agreed with Mr. Kennedy as to the polishing, 
or, as he—Mr. Cowper—wouid rather call it, the burnishing of 
the surfaces. When a brake block was put on and then taken 
off, a good deal of rust fellout. The powder was partly wrought 
iron and partly cast iron. Supposing the indentations on the 
surface slightly approached each other when the brake was 
first applied, after the brake had run a little while the 
indentations on the surfaces got rubbed off, and there 
would no longer be points and indentations entering one into 
another, but there would be flattened surfaces riding over one 
another, and the ridges would be partly filled up with dust. 
These conditions would necessarily cause the two surfaces to slide 
over one another with much less application of force than they 
had at the commencement of their motion. The effect of what 
took place was to prevent the adhesion of the blocks. 

The Chairman said that Mr. Cowper was endorsed in this 
respect by Mr. Hawkesley. 

Mr. Foster said that some years - he made a great many 
experiments with brakes on wheels. e found that the amount 
of dust which fell out was very large. He weighed and estimated 
the amount of dust that could Se tetwenn the wheel and brake 
at one time, and he found that there was a very decided film. 

Mr. Charles Hawkesley said that on the occasion of Captain 
Galton’s first paper he ventured to suggest that the skidding of 
wheels might be automatically prevented by some arrangement 
which would enable the greatest force to be put upon the wheel 
just short of skidding it. He had heard that evening that some- 

ing of the sort had been attempted, and he was very much 
nae with the experiments which had been carried by Mr. 

estinghouse in that direction. It appeared to him that there 
were two other elements which must enter into the question. 
One was the weight upon the wheels, and the other the state of 
the rail. ‘There was a third consideration which he did not think 
was compensated for by the friction of the brake blocks, and that 
was the speed of the wheels. That, again, might also be brought 
into play; and it appeared to him that, by means of an arrange- 
ment of leathers which would give a differential motion, the 
several elements might be regulated so as to produce an automatic 
instrument. 

M. Marié, with reference to the friction diminishing with the 
time, said that there were two causes producing that effect. One 
was the polishing of the surfaces, and the other was the heat. 
Everybody knew that the nature of bodies changed a great deal 
at a temperature of 200 deg. or 300 deg., and everybody knew 
that the coefficient of friction changed when the bodies changed. 

r. Westinghouse was unders to say that in watching the 
action of a disc cutting a large iron beam at an iron mill, he was 
led to suppose that there was some difference between the friction 
at high speeds, and the friction at low speeds. He had an idea 
that the material that came off, instead of acting as a lubricant, 
might possibly act as small rollers, and in that way reduce 
the friction; but it was a very difficult thing to ascertain 
the true cause of the difference, because they could not be right 
on the spot where the friction occurred. ith regard to the 
friction valve, there was a great doubt as to whether it was a 
necessity in a continuous brake. The conditions varied to a great 
extent, but at the same time, he was satisfied, from what he had 
seen, that if they limited the friction to about 18 per cent., they 
would avoid skidding the wheels ninety-nine times out of a 
hundred, and would average much better work at the end of the 
na In some of the trials that were made the result was rather 
in favo 


ur of the ap; us without valves. 
Mr. Firth whether Captain Galton was of opinion that 
the automatic brake should be used automatically in all cases for 


every stop which a train made, whether the train was going into 
a station at three miles an hour, or was vag fed stop Ee danger 
at sixty miles an hour. He thought that there were eases when 





a brake could be put on gently, and that the automatic part 
ought always to be in reserve for an emergency. At the same 
time the indicator ought to show whether the automatic part of 
the brake was in entire order. The wear and tear of rolling stock 
must be very great if a great many stoppages were made, and if 
the brake was put on at full power every time. 

Mr. Richards asked Captain Galton whether the results which 
he had obtained were obtained from running on a steel or upon 
an iron road. It ap to him that the percentage of 
brake-block pressure should necessarily be greater if the resist- 
ance of the road was greater than the resistance of the wheel. 

Captain Galton, in reply, said : I thirés the first point was that 
which was raised by Mr. Paget as to the diminution of the co- 
efficient of friction with time. Our experiments were necessarily 
limited to about thirty seconds, and of course a portion of that 
time was consumed in putting on the brake-block pressure to 
begin with. I think that it is highly probable that the law 
which Mr. Kennedy has suggested did prevail, namely, that, 
after a certain time, the coefficient of friction would become 
uniform. Some of the results seem to tend very much in that 
direction. Why the coefficient of friction does diminish I 
confess I have not been able yet to make clear to my mind, I 
am very much disposed to think that it is from heat chiefly, 
because, if we take off the brake-block pressure suddenly and re- 
apply it, we then again obtain exactly the first coefficient of 
friction, so that it seems questionable whether the diminution 
can arise from particles of iron on the brake block. But it is 
really very difficult to make delicate experiments of that nature, 
and to ascertain all the conditions in the case of a train moving 
at sixty miles an hour. I think if these points are to be ascer- 
tained they must be ascertained. 

The President : By a research committee. 

Capt. Galton : By a research committee. As to the question 
whether automatic brakesshould always be applied automatically, I 
confess that I have some difficulty in understanding exactly what 
was meant by that question. nat I endeavoured to explain in 
my pe r was that a very high brake block pressure should be 
applied instantaneously, and that the pressure should be reduced 
in proportion as the train came to rest; but, of course, in 
approaching a station I assume that the driver would 
not be running his train at a very high .“y and that he 
would have prepared himself for stopping by diminishing his 
speed, and that, therefore, such a very high pressure would not 
be required. I should certainly think that it would be desirable 
that no higher pressure than that required for the particular 
speed should ever be put on; but I do think that with continuous 
brakes it is more than ever necessary that the driver should 
have the means of knowing what is the speed at which he is 
travelling at the moment, and that he should not be obliged to 
depend upon his imagination. On the Brighton line all the engines 
are fit with a speed indicator which measures the speed, 
according to the indications which we obtain from Mr. Westing- 
house’s speed indicator, very accurately indeed. It is of the 
greatest simplicity, and it does not record against the driver the 
speed at which he is running, and therefore he has no induce- 
ment to put it out of order. The question which was 
put by Mr. Richards was as to the percentage of the brake-block 
pressure compared to the weight on the wheels, and whether a 
smaller proportion would be required in the use of steel rails. 
The rails upon which these particular experiments were made, 
upon the Brighton Railway, were steel rails, and therefore that 
question falls to the ground. The tires were steel also. The 

righton speed indicator is one by Mr. Stroudley, and indicates 
the speed by means of water which is raised in a tube by the 
centrifugal action caused by the revolution of a wheel. It is 
remarkably simple and effective. 

The President said that Captain Galton seemed to have devoted 
half his life to this questicn, and he was sure that the public of 
England ought to be very grateful to him. If there should be 
an inquiry undertaken by the Government, the best wish which 
he—the president—could express for the public was that Captain 
Galton should be put on the commission of inquiry. He—the 
es pee like to make reference to the desirability of 

aving a paper upon the vacuum brake. They had had several 
papers upon the pressure brake, and he thovght that it would be 
quite proper that they should have an opportunity of hearing the 
other side. At the same time they could take up the great ques- 
tion which ought to be made clear, that of whether an automatic 
continuous brake was at all desired by the railway authorities. 
He would ask the thanks of the meeting on behalf of M. Marié, 
the reader of the first paper, for the pains which he had taken, 
not only in trying experiments, but also in coming to England to 
give them the advantage of the results of the experiments. 

M. Marié thanked the meeting for the kind reception which 
they had given to Mr. Banderali and himself. 

The proceeding were then adjourned until seven o'clock the 
following (Friday) evening, when papers on electric lighting and 
safety lamps, which we shall publish next week, were read, 








Rattways ror Arrica.—At a meeting on Tuesday of the 
Society of Arts, two papers were read on railways in Africa, the 
first by Mr. John B. Wall, on “ Light Railways for Opening up 
a Trade with Central Africa oan for the Colonies,” and the 
second by Mr. J. Conyers Morrell, on ‘‘The Advantage of Rail- 
way Communication in Africa, as compared with any other 
Mode of Transport.” Mr. Fell said that by the aid of railways 
and inland steam navigation on the great lakes and rivers of 
Africa we might gain access to a vast population, amounting, it 
was said, to as many as 100 millions of the inhabitants of the 
equatorial regions of the continent. After considering various 
routes by which a railway might be made from the sea-coast into 
the district of the great central lakes, the lecturer said it appeared 
that, in order to open up such a trade as would be of any real or 
substantial benefit to the manufacturers of England and to the 

ple of Central Africa, a railway of not less than 500 miles 
in length must be made. With regard to cost, we know that 
even narrow gauge railways, made over easy ground, had cost 
from £6000 to £9000 per mile in India, New Zealand, and the 
Cape Colonies. 

Tue Supposep Benerit or A Srrike.—It is well known that 
the London engineers are on strike because the masters propose 
to reduce their wages by 74 percent. According to the ninth 
weekly balance-sheet and report presented to a ting of the 
men last Saturday, contributions were needed, and were asked 
for outside the engineers’ trade, on the singular ground that 
“every workman in the metropolis would suffer” if the engineers 
on strike should not get their own way. Really, we think such 
notions surprising when held amongst an intelligent body of men 
like the engineers of London. How other workmen should suffer 
4 not contributing to support their idle fellows, especially when 

e latter are contending against a measure designed to cheapen 
engineering work, and therefore to stimulate trade generally, is 
not very plain. Experience ought to have taught the men by this 
time that, strikes or no strikes, was will rise when trade is good, 
and fall when it is bad; but they have always 5 ga pleas for 
attempting to check the operation of the natural law. England is 
supposed to be a free country, but we find men banding them- 
selves together to prevent individual freedom of contract, and 
calling upon others to help them as they sit helpless in the stocks 
of their own erection by the wayside. The engineers talk of 
instituting a monster federation of skilled and unskilled workmen 
alike, ‘and. of all trades, but for the sake of free trade and freedom 
itself we must trust that no time and money will be spent upon so 
mischievous a scheme. If workmen so please they are at liberty 
to spend their emmy, in purchasing union and the luxury of 
defying their masters, but a cramping effect upon trade of the 
self-im tion of fetters is the almost inseparable accompaniment 
of such federations. They must be paid for like any other amusement, 
and they can scarcely be called remunerative investments.—Statis¢, 
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RAILWAY MATTERS. 


On the 27th ult. the Chamber of Deputies adopted the Supple- 
mentary Convention concluded by the Government wi 
Germany and Switzerland relative to the completion of the St. 
Gothard Railway. 

TuE capital yore in railway undertakings in Great Britain 
and Ireland is £560,000,000; according to the American Manu- 
facturer it is £1,200,000,000 in America ; in Germany it is said to 
‘be £200,000,000, and in France, £240,000,000. 

Tue New York Elevated Railway Company has commenced 
the construction of a third track on Third Avenue between the 
two now in use, and extending from Harlem to Kighth-street. In 
the first quarter of this year, the New York Elevated Railway 
carried 7,539,476 passengers. 

A petition to the House of Commons, praying the reappoint- 
ment of the Railway Commissioners, and, if ible, an exten- 
sion of their powers, has been presented the Liverpool 

th of © ce. ‘The petition speaks in warm terms of 
the utility of that Court. 

Unnper the head of Bridge Mathematics, the Detroit Free Press 
gives the following :—To estimate what a bridge will cost any 
city if it is done by contract: Take the highest figures presented 
by any engineer and multiply them by the length of the bridge in 
inches, point off two places, and then add enough to prosecute 
any one who has anything to do with handling the funds, and the 
result is, that the bridge is an obstruction to navigation. 

THE Midland Railway Semapeny ran one of their passenger 
trains for the first time into the station of the Great Western 
Railway Company at Wolverhampton last week, when a special 
train conveyed the chairman of the Midland Company with some 
of the other directors and Colonel Rich, a Board of ‘Trade 
Inspector, into that station. From Wolverhampton the party 
went over the Midland line to Walsall on their way to inspect 
the new Midland branch line which has been constructed from 
Walsall through Sutton Coldfield to Water Orton. This new 
branch connects Wolverhampton with the main line of the Mid- 
land system, and that company contend that passengers from 
Wolverhampton will now be able to reach London in a shorter 
time than upon either of the other lines, 

A NEw link line of great importance is about to be added to 
the Midland and North-Eastern Railway system by the openi: 
in June next of a line just completed between Swinton an 
Knottingly. This line is the joint property of the Midland and 
North-Eastern Railway Companies, and will be worked by the 
former company. The link will unite the properties of no less 
than five powerful railway companies, the Midland, the 
North-Eastern, the Manchester, Sheffield, and Lincolnshire, the 
Great Northern, and the Lancashire and Yorkshire. The new 
line will run from the North-Eastern at Ferrybridge, near the 
Knottingly station, joining the Midland system about one mile 
from Swinton on the main line, north and south; and by the 
opening of this line a clear saving of about thirteen miles will 
be effected in the journey from York to St. Pancras. Sheffield 
and all the towns in the Midland Counties will also be placed in 
easy communication with York, Newcastle, and the Scotch trains, 
by the united lines. 

‘THE proposal to construct an elevated railway along the line of 
the Liverpool docks was under consideration at last week’s meet- 
ing of the Mersey Docks and Harbour Board. It was urged that 
if the Dock Board were not prepared to enter upon the work on 
their own account they should lease the privilege to a company 
who might commence the railway without delay, in order to take 
advantage of the present low prices of materials. He stated that 
in New York the receipts of the horse tramways had greatly 
diminished since the completion of the elevated railway, and 
thought this was an indication of a similar success in Liverpool. 
A letter was read from Mr. 'T. H. Ismay, of the White Star Line, 
to the same effect, and stating that not only would the con- 
struction of the railway be a profitable undertaking for the board, 
but would greatly facilitate the communication with the docks 
and prove a convenience to the public at large. It was stated 
that the engineer of the board had plans and estimates in prepara- 
tion, which would shortly be laid before the works committee, 
— would then lay before the board a recommendation on the 
subject. 

‘THE supplement of the Trade and Navigation Returns, which 
tabulates the exports of iron and steel rails, shows that there 
is a continued declension in the quantities of iron rails exported ; 
and that any increase in the total exports of rails is due to the 
growth of the steel rail trade. During the month of March the 
shipments of rails were to the extent of 26,713 tons, the total 
exports of railway iron and steel being 37,197 tons. Of the rail 
exports, only 3382 tons were iron, whilst for the corresponding 
month of 1878 the shipments of iron rails amounted to 11,596 
tons. In March of 1578 also the steel rails exported amounted 
to 20,068 tons, whereas for the month in the present year the 
steel rails exported amounted to 23,331 tons. Our iron rails for 
that month were chiefly sent to Australia, which took 1505 
tons; British India, which took 1070 tons; and to Italy—the 
shipments to the latter country being 298 tons, To Germany, 
also, 293 tons were sent; to Spain and the Canaries, 11 tons; and 
smaller lots to several other countries made up the total. Of steel 
rails there is an increasing export. During the month of March we 
sent 7203 tons to Australia; 5825 tons to British India; 4736 tons 
to Brazil; 1267 tons to Italy ; 1252 tons to Sweden and Norway ; 
and several smaller lots to other countries. The dec’ value 
of the rails shows that in both classes there is a further declension 
in the price of rails. 

A COMMENCEMENT has now been made with the last section of 
the link in the coast line of communications which is 
between Whitby and Redcar. It is about ten years since 
aay were obtained for the full line from its junction at Salt- 

urn with the trunk line of the Stockton and Darlington section 
of the North-Eastern Railway, and eight miles of it has been for 
some time in use—that portion which in its course from Saltburn 
to Loftus utilised a mile or two of an old mineral] line. The 
second section carried the line through to Easington, and the 
tinal section, that from the latter place to Whitby, has been 
let and the works recommenced. Some years ago the com- 
pany originally formed to construct the line, partial] 
it, but from various causes the works were sus} led ; the deep 
cuttings have since been filled with débris, and the fine viaduct, 
which was incomplete near Staithes, has been in danger of decay. 
Gangs of men are now engaged on the line in restoring the cuttings 
and in other methods preparing for the works needed to complete 





the deviation and completion of the line. Several v: ions 
have been found'to be desirable from the original course, which left 
the North Yorkshire branch of the North- Railway near 


Whitby, crossed a little dale at Upgang, by a viaduct 110 yards 
long, and thence by other and smaller ones to |, where 
the cliffs were entered, and the line crept along their face till the 
summit at Kettleness was reached. The curve at R ick Bay 
was followed, from which place to Easington the chief works 
were the viaduct at Staithes and a long tunnel at Easington. 
‘There have been sevcral diversions from the route in the scheme 
now commenced, but the time that has elapsed since the a oe 
of the works has materially added to the difficulties to 
‘n:ountered, by allowing of falls in cuttings and at viaducts, and 
it is estimated that at least two years must elapse before the 
works are completed. The estimated cost of the completion of 
the line from the time of its being taken over by the North- 
Eastern Railway was £180,000; and whilst the route will not 
serve any large town, except those at each end, yet the railway 
will penetrate some of the most romantic scenery of North York- 
shire, and will form an important link in the chain of coast com- 
munication, whilst developing some of the subsidiary industries 
of Cleveland, 





NOTES AND MEMORANDA. 


THE census returns of New Zealand for 1878 give the total 
population of the mee at 414,412, of whom 230,998 were males 
and 183,404 females, These figures are exclusive of Maoris, but 
include 1947 half-castes (968 males and 979 females) and 4433 
Chinese, of whom only nine were females, 


AN observatory is about to be erected on Mount Etna at the 
expense of the Italian Government and the Catania Municipality. 
The site selected is the Casa or Inglesi, so called from a rough 
stone: barn-like building raised by the English officers, under 
Admiral Smythe, during their residence in Sicily in 1811, when 
prosecuting the triangulation of that part of the Mediterranean. 


Som interesting statistics of the expenses of a vessel of 1000 
tons poe passing from the ocean into the docks at each of the 
chief European ports have recently been published in Holland. 

hese expenses include pilot, lighthouse, harbour, canal, mooring, 
towing, and apiaring dues. The cost to London is £125; to 
Liverpool, £133; to Bristol, £100; to Antwerp, £93; to Ham- 
burg, £110; whilst Amsterdam stands to-day at £81, against 
£187 before the completion of the new canal. Un the ground of 
the advantage now afforded by Amsterdam in this respect, a 
return of the ancient prosperity of the old Dutch city is 
prophesied. 


THE following simple and easily-remembered rules for ascer- 
taining the weight per fathom in pounds, the working load, and 
the breaking strain of hemp, iron, and steel wire ropes has 
recently been published by a contemporary from a correspondent. 
They ae u by the rope manufacturers :—Let B = breaking 
weight in tons, and W = weight per fathom in pounds, Then 
for hemp ropes W = B, for iron wire ropes W = ‘55 B, and for 
steel wire ropes W = ‘33 B. Or where C = circumference of 
rope in inches—where the ropes are flat, C will answer for the 
perimeter—and Ib = breaking weight in tons. Then for hem 
ropes B = ‘25 C%, for iron wire ropes B = 1°5 C*, and for stee 
wire ropes B = 25 C*. The working or safe load is, for hemp, 
round, one-seventh, flat, one-eighth ; iron wire, round, one- 
a flat, one-eighth ; steel wire, round, one-sixth ; flat, one- 
seventh. 


THERE are in Great Britain 10,000 miles of underground tele- 
graph lines, but the known facts which tell against the extension 
of underground lines are that there is an increase of three or four 
times in the cost, and the capacity for carrying currents is 
reduced three or four times. The gutta-percha coating employed 
is found to be attacked not only by rats and mice, but very ely 
by an insect, Zempletonia Crystallina—Lubbock—and is also 
influenced by fungus. The General Post-office possesses and 
works, apart from cables belonging to companies, as much as 3809 
miles of cable. The total len of land wires is 110,095 miles, 
which runs on 24,885 miles of line. Many lines in the country 
have several wires to line. The totals are made up thus, the 
numbers being miles :—Roads—line, 11,055; wire, 39,821; rail- 
ways—line, 12,952; wire, 58,127; canals—line, 432; wire, 4123 ; 
underground—line, 446 ; wire, 9024. 


Ar a recent meeting of the Academie of Sciences a paper was 
read on various experiments with an oscillating pendulum having 
large amplitudes, by M. Dejean de Fonroque. The pendulum 
being free to oscillate in all directions, the plane of oscillation 
becomes rapidly oriented in a particular direction ; which the 
author thinks is nothing but the horizontal projection of the 
earth’s trajectory, or the resultant of the two great motions of 
translation of the earth, towards Hercules and round the sun. 
The trajectory in question does not change sensibly in direction, 
in the course of a 3 but in this time the inclination of the 
horizontal plane—passing through the point of suspension—to 
this trajectory varies incessantly according to a law easily deter- 
mined, consequently its aepectien on this plane must vary, also 
the direction of the pendulum. M. Cornu, while not accepting 
the causes assigned, thought the phenomena worthy of attention. 


Ar the meeting of the Royal Society, March 13th, a paper was 
read ‘‘ On the Influence of Coal-dust in Colliery Explosions,” by 
W. Galloway; communicated by Robert H. Scott, F.R.S. The 
paper descri various experiments in proof of Mr. Galloway’s 
now well-known theory of colliery explosions, the first being 
made with a very simple apparatus consisting of u continuous 
pipe about 18in. in diameter, which conducts a small portion of 
the return air from the point at which it is ejected into the 
atmosphere by the ventilating fan to a convenient spot on the 
level of the surface, where it escapes as a strong current, amount- 
ing to 1251 cubic feet per minute. About 6ft. from its point of 
exit a lamp can be placed in the centre of the current, and at a 
distance of about lft. still nearer the origin there is a means of 
allowing coal-dust to fall into and mix with the passing air. It 
is found that when the coal-dust is added, the air becomes 
instantly inflammable, prin. J that all the return air in the 
workings a be easily brought into the same condition by a 
sudden disturbance, such as that caused by a local explosion of 
fire-damp. ‘Ihe second experiment was intended to illustrate the 
effects of an explosion of fire-damp in a dry mine containing coal- 
dust. ‘The only means of avoiding the dangers due to the presence 
of coal-dust in mines appears to be to carefully and constantly 
water the roadways leading to and from the working places. 
“It is very interesting to be able”—says Nature—“‘to mention 
a fact in connection with watering the roadways which, although 
not mentioned in Mr. Galloway’s paper, is well worthy of a place 
here, viz., that the Abercarne explosion ified through every 
part of the workings, which were exceedingly dry and dusty, 
with the exception of one district from which it was entirely cut 
off by 200 yards of s very wet roadway, and that the men in the 
latter district not only escaped unhurt, but hardly felt the explo- 
sion. The wetness of this roadway was due to natural causes.” 


Masor A. Forp, R.A., has made a mane on the explosion of 
dynamite which occurred at the Dee vel Mine at Halkyn 
near Holywell, on the 9th January, 1 The —— occurred 
near the workshops of Messrs. Beaumont and Bicknell—formerly 
the Diamond Boring Company, Limited—who are en; 
in constructing a tunnel for the purpose of drainingthe lead mines 
in Halkyn Mountain in Flintshire. The explosion was due to the 
thawing of dynamite, which was carried on above ground in some 
manure placed in the tunnel refuse. ‘‘The exploding point of 
dynamiteis given as 420 deg. Fah. by Nobel’s Explosives Company 
‘one manufacture it in this country ; i it has been fixed 
lower, viz., at 390deg. Fah. ; from deg. to 420deg. Fah., 
therefore, is the temperature to which the interior of the mass 
must be raised before it explodes. But it is clear that the heat 
externally applied to cause an explosion may, when the dynamite 
is confined and no sufficient vent is given for the escape of the 

be far short of this temperature, for the heat resulting from 
the pe bert decomposition established by the application of a 
moderate external heat may itself raise the interior to the ex- 
ploding point. Indeed, it is quite probable that a long-continued 
application of even the lowest temperature at which the nitro- 
glycerine begins to be decomposed—about 170 deg. Fah.—would, 
under conditions favourable to be retention and accumulation of 
the heat generated by the decomposition, ultimately bring about 
an explosion. It is clear that by some means or other in the pro- 
cess of thawing in the manure heap the internal temperature 
must have been brought to from deg. to 420 deg. Fah., the 
exploding point of dynamite. This may have happened in one of 
two ways, viz., the abnormal heating of the manure heap, or the 
decomposition of the agg" Senge wed or, as is more — by 
a combination of both. hen hay is not properly dried, the 
rick becomes heated, in some cases to such a temperature as to 
catch fire. ‘The same heating occurs in manure, which is, how- 
ever, generally very wet, and, as a rule, therefore, the tempera- 
ture necessary even to char it is not often obtained.” 








MISCELLANEA. 

THE office hours for all clerks in the Queensland Government 
have been extended to 5 and not 6 o’clock, as recently stated in 
this column, 

THE Temps of the 28th ult. announced that the preliminary 
study of the plans for eutting a canal from the north of France 
to Paris had been concluded, and the General Bridges and 
be ss Council is now engaged in examining the line to be 
ollowed. 


Tue electric light has done the gas companies much more good 
than harm. Everyone wants more light. Sheffield is now 
lighted in some of the principal streets by means of Sugg’s 
oe burners and Wigham’s burners. The result has been 
highly satisfactory. 

At a time when the east coast threatens to swallow up the 
industry of the west coast, it is interesting to notice that an 
enterprising American firm has given an order for 25,000 tons of 
hematite ore to the Hodbarrow Mining Company, Cumberland, 
to be delivered by ships. 

TuERE is further progress and development to notice in the coke- 
burning and coal-washing industries in Cumberland, and in con- 
nection with many of the pits machinery now exists for the 
manufacture of coke, which has been proved to be of good quality, 
and which is in consequence in good request. 

SEVEN colliers who were buried in a mine near Wilkes Barre, 
Pennsylvania, were rescued unharmed on Monday, after five and 
a-half days’ imprisonment. ‘They subsisted on the fiesh of an 
imprisoned mule. ‘The rescuers worked steadily day and night, 
constructing a drift 1200ft. long to extricate them. 

Tue West Cumberland Iron and Steel Company are remodelling 
their finished iron machinery with a view to utilising it in the 
steel plate manufacture. A similar change is expected to take 
place at many of the finished ironworks in this district, as there 
is a probability of steel becoming cheaper than iron. Certain 
alterations and repairs are being carried out at the Parton Iron- 
works, and it is said the proprietors intend to put the furnaces in 
operation shortly. 

Two specimens of the old iron taken from the Belvidere Bridge, 
recently demolished, have been tested by order of City Ccmmis- 
sioner Tegmeyer. Specimen No. 1, wrought iron, length 11}, in., 
was elong: to 129,in. and broke only at a strain equal to 
52,836 Ib. to the square inch. Specimen No. 2, length 10fin., 
elongated to 12}in., broke at a pressure of 61,880 Ib., equal to the 
best iron made at the present day. Another specimen was reduced 
din. and elongated from Yin. to 9}in., and broke at a strain of 
60,080 lb. ing to the Baltimore Gazette, the bolts were 
placed in the bridge when it was built sixty years ago. The tests 
were made by Mr. Wendell Bollman at his works. 

Our Sheffield correspondent writes that “‘ At the Atlas Works 
this week, Mr. Hollway has been again experimenting with his , 
process of utilising sulphides as fuel. Although he has had three 
unfortunate accidents to the apparatus which he employed for 
his experiments, practical gentlemen who witnessed the opera- 
tions tell me that they were satisfied the fault was with the appa- 
ratus solely, and that, granted a suitable apparatus, the inventor 
would undoubtedly be successful. On the 8th inst. Mr. Hollway 
proved that it was ——_- to utilise sulphur and iron as heat 
producers, and without the use of extraneous fuel, and also to 
collect the sulphur in a free state. Mr. Hollway has this week 
devoted his attention solely to producing a good regulus without 
much loss of copper in the slag. Even er the disadvantages 
stated, a regulus was obtained which will be submitted to 
analysis. There were Pg ey to witness the experiments gentle- 
men from Boston, U.S., Salt Lake City, Bilbao, Spain, and all 
the leading copper smelting districts of England. The gentleman 
from Utah expects to have the process in operation there before the 
English smelters have quite made up their minds about it.” 

It has been common to assume that deaths by accidents in 
mines are more numerous than those on railways, but some 
statistics of the proportion of deaths by accident in some of the 
most dangerous avocations given in the sgomlly delivered 
inaugural address of the president of the Northern Institute of 
Mining Engineers, show that railway accidents are more than 
twice as fatal as those of collieries. The number of persons 
Fag, Se in these services is given as under :—Jn mines, 514,532; 
in the Royal Navy, 45,010; in the merchant service, 198,638 ; and on 
railways, 270,000; but in the latter case the numbers are for five 
years The deaths in the last year for which the figures are 
procurable are stated in the address referred to as :—Deaths in 
and at mines by accident, 933; in the Royal Navy by drowning 
only, 58; in the merchant service by drowning only, 2270; and 
on railways, 1000. Adding the numbers of deaths by accidents 
other than drowning in the Navy, the deduction is drawn that at 
the mines the loss of life was 1 to 551 persons employed ; in the 
merchant service it was by drowning alone 1 to every 87°503 
persons employed; in the Royal Navy, 1 to every 312 persons 
employed ; and on railways it is computed as 1 death to every 
270 persons employed. 


On Friday last a deputation from the Canals Association of 
Great Britain had an interview with the Duke of Richmond and 
Gordon at the Privy Council-office on the Rivers Conservancy 
Bill, and its effects on the interests of the chief canals of the king- 
dom. The case and request of the deputation was that altera- 
tions should be made in the bill to give a sufficient amount of 
representation to the existing conservators of the canal, of about 
one-third of the whole body of representatives; that the bill, 
however beneficial it may be to lands which are liable to floods, 
would not as a rule have a beneficial effect upon navigations ; that 
the work to be done under the bill would be to facilitate the 
passage of flood-waters more rapidly into the sea, the effect of 
which would be to bring down much solid matter; that the work 
of maintaining the navigation of canals would be increased ; and 
they thought that a modification in the rate imposed upon canals 
should be extended to lands covered with water for the purposes 
of navigation—that is to say, that the rate should be taken at 
one-fourth, as under existing Acts. The deputation also asked 
for alterations to be made in the provisions of the bill, so as to 
preserve with more security and more definitely the rights and 
privileges appertaining to canals. The Duke of Richmond, in 
reply, thought the privileges and powers of all canal companies 
amply protected by Clause 42. 


By far the most important exhibit of its class ever sent from 
Sheffield, or perhaps from any town, is that of Messrs. John 
Brown and Co., Atlas Works, now prepared for the Australian 
Exhibitions, which I had, says our Sheffield correspondent, 
the pleasure of inspecting this week. It is a veritable trophy of 
industrial enterprise. It includes specimens of Yin. armour-plates, 
in iron, and steel and iron, showing the effect of the steel in 
resisting penetration ; a model of the shot for the 100-ton gun, 
weighing 20001b., measuring 17in. diameter, and 3ft. 8in. long ; 
a specimen of the old forged steel shot, 20in. in diameter, shown 
simply as a specimen of forging; two boiler plates, the largest 
steel plates ever rolled— one 10ft. diameter by three-quartersthick, 
unflanged ; the other originally 10ft. by four, now 9ft. by three, 
flanged on the outer circumference, there is also a splendid speci- 
men of casting in the form of » steel propeller, similar to those 
fitted into the Cunard steamer Gallia, and noticed in THE 
ENGINEER at the time. There are also tires from 18in. to 9ft. 
4jin. in diameter; T rings for traction engine wheels, Sft. 
4in. diameter by QYin., and 9ft. by 4; iron and steel castings of 
every description, Eave’s safety valve, buffers, springs, fractures 
and test pieces of steel, files, &. ‘The exhibit, which weighs 


between 25 and 30 tons, is surmounted by a massive representa- 
tion of the trade mark of the firm—Atlas bearing the world on his 
shoulders. It is certainly a noble exhibit, and cannot fail to sus- 
tain the reputation the firm has held for so many years, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gero.ip and Co., Booksellers. 
LEIPSIC,—A. Twiermever, Bookseller. 
NEW YORK.—Tae Witimer and Rocers News Company, 
81, Beekman-street. 
EE 


TO CORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanicd by a large envelope leyibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. “ 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, iS ie, aes 

A. R. (Screw Propulsion).—Your drawing is being engraved. 

D. L. anv 8. (Kinderdijk) —Messrs, Sir J. Whitworth and Co., 44, Carlton- 
street, Manchester. : 

H. C. (Golden-square).—The subject does wot possess sufficient interest to 
make the publication of your letter desirable. 

W. B. Q.—(1) There is no Baglish work on the subject. You can get a list of 
French books by applying to Messrs, Hachette, Chandos-street. (2) 14s. 6d. 

8. T. 8. (King’s Lyn). The pn ore you show in your sketch would be 
far too costly for adoption, and ships built in that way would be no 
stronger than they are now. Besides, it would be extremely dificult to 
caulk the joints. 

J. C.—It is by no means certain that any satisfactory lubricant in the full 
sense of the term has yet been found for the high-pressure pistons of com- 
pound engines. In practice, Crane's oil for the high-pressure, and very 

ure glycerine for the low-pressure pistons, seem to enjoy most favour. 

w J. (Chapel-street) —You can consult the specifications at the Free 
Libary, Campfeld, Manchester, and having selected what you require, you 
can obtain copies from the Great Seal Patent-office, Southampton-buildings, 
Chancery-lane, by sending the sum required to pay for the speciyications ond 





e. 

RS. The drawing you enclose is quite unintelliyible, but apparently 
refers to some modyication of the Corliss gear. here is no rachet work 
about the Corliss engine. We have illustrated the gear over and over 
again. If you will tura to our notices of the steam engines exhibited at 
Paris you will find numerous examples fully lustrated, 

F. Y.—/f you have effected an wnprocement you may patent the combination 
you mention, and the patent will be none the less good if it should turn out 
that the part of your improved combination to which you allude is already 
the subject of an existing patent. In that case, however, you could not use 
pF ng during the continuance of the existing patent without the consent 
of the patentee: 


SaNDHEAD.—Your suggestion could wnly be carried out when the crank shaft 
alone was broken. 1t would not apply at all to the case of broken propeller 
shafts, Screws, when disconnected, revolve freely enough in the water, The 
assistance which they would obtain from donkeys would be too trifling to be 
of any account. Curved bulkheads cannot be used as they interfere too 
much with storage room. Any bulkhead can be made strong enough if the 
shipbuilder thinks proper. 

Encinger.—(1) We can see no reason why the partnership should confer on 
B any such power as that suggested, (2) Whether that be 80 or not, C.'s 
application is bad, he having had no part in the invention. (3) <A should 
oppose the application of C upon the notice to proceed to be given on behalf 
of the latter, A should put his case into the hands of a competent solicitor 
or agent. (4) We think not; we presume provisional protection has been 

allowed, and that would save any question of publication independently of 


case of Sraud, 

F. W. W. (Padeswood).—You have said nothing concerning the at 
which you would like to run your pumps. Assuming that the average 
effective cylinder pressure is 30 lb. on the square inch, the engine will indicate 
a little over 10-horse power, and this would suffice, after allowing for loss 
by friction in the pumps, to lift 100 gallons per minute from a depth of 
S00/t. 
allow forleakage You can easily calculate the ratio of your gearing from 
these data, We should be disposed to adopt ten to one, the pimps making, 
sengle-acting, fifteen effective strokes per minute, which is quite as fast 
as it will be safe to drive them. You will see that they cannot have the 
diameter or stroke you propose. The work should be divided into tico setts, one 
pump lifting 150ft., and the other forcing the water through the same 
height. If you want further information write agaix. 





GLOVE CLASPS. 
(To the Editor of The Bagineer.) 
Sir,—Can any of your readers inform me where I can obtain Unwin’s 
- Cc. 


glove clasp, and at price per dozen or per gross? J 
Naples, April A si 





MOULDING TRAM WHEELS. 
(To the Editor of The Engineer.) 

Sin,—Will any correspondent be good enough to inform me if there 
exists in this country a machine for moulding tram wheels for collieries, 
quarries, &c., with one or two flanges? R. W. 

Portmadoc, April 24th, 





REPLIES. 


Replies have been sent to N. J. (“‘ Pencil-making Machines”), A.W. W. 
(‘* India-rubber Machinery”), J. T. (‘‘ Coffee Machinery "). 


SUBSCRIPTIONS. 

Tar Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 lds. 6d. 

Yearly (including two double numbers). . - £1 98. Od. 
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STEAM POWER ON TRAMWAYS, 


In our last impression we dealt at some length with 
the mass of evidence given before the Select Committee 
of the House of Lords on Tramways ; and we showed that 
this evidence was on the whole unfavourable. That is to 
say, it demonstrated that unless the se way was 
good, it was not probable that mechanical power could 
take the place of horses with advantage. We by no 
means exhausted the subject, and it will prove instruc- 
tive to recount some of the experiences had by those who 
have worked tramways with apparent success by 
mechanical power. First on our list we have placed Mr. 
W. H. Carp, general manager of the Cassel Tramways 
Company. The line was opened on the 9th of July, 1877, 
and steam has nm used upon it ever since. e 
company possesses two engines made by a German firm, 
and six by Messrs. Merryweather. Very few lines have 
been worked so long or so a ype with steam power 
as the Cassel tramway, and much is taught by 
it. So far as mechanical success is Mn there 
a to be no doubt but that it has been attained. 

raffic has —_ been interrupted three days by snow, 
the service is liked by the people, and the horses do 
not seem to object. In fact it is almost impossible 
to imagine how a more charming picture of the 
working of a street tramway by steam could be 
painted than that prepared by Mr. Carp for the com- 
mittee. But,alas! there is another side to this picture, and 
Mr. Carp being asked by Lord Colville, “Is your tram- 
~ successful financially ?” had to reply, “‘ Not so much 
as [ should like it ; we had too many outlays in the com- 
mencement of it. We were put to some outlays that we 
never thought of before starting. We had to put up 
more buildings, and go on higher into the park.” The 
Cassel tramway is worked under conditions which are 
in many respects extremely favourable to the use of 


steam. The track does not pass through narrow streets ; | be 


it is a single line runnin 


right down the middle of the 
road to 


ilhelmshée. The length of the line in the town 
of Cassel is about 1100 yards, and the gauge is 4ft. 8}in. 

n leaving the town, there is a gradient of 1 in 18; then 
of 1 in 164; then a sharp curve, and an incline of 1 in 22 ; 
then successive inclines of 1 in 25 and 1 in 35; then comes 
a gradient of 1 in 45 for 550 yards ; and at the end of the 
line in the park there are S curves on steep inclines. 
is line was never worked by horse power, and Mr. 
Carp stated his conviction that it could not be so worked 
with any approach to economy, as it was calculated that at 
least 32 horses per car must be kept. Under such circum- 
stancesit will be seen that muchis favourable tosteam, if not 
everything ; but we have not yet done. The traffic is 
worked under very strict police regulations, and only one 
train is run every twenty minutes. The speed in the 
town is limited to 74 miles an hour, but outside the 
company may run their cars at 8} miles—not, it will be 
seen, an extravagant pace. The injury done to either 
road or engines on tramways probably increases as 
the square of the velocity, and it follows that locomotives 
worked at under eight miles an hour have a much 
better chance of living than is the case with engines 
which, like those running in Paris from the Are de 
Triomphe to Courbevoie, pretty regularly attain fourteen 


or fifteen or even twenty miles an hour; but the great | — 


point in favour of the engines is that the road on which 
they run is [es excellent condition by a very simple 
expedient. “ What regulations,” asked Lord Hartismere, 
“have you about keeping the road in good order?” “They 
are very strict indeed,” replied Mr. Carp, “ we have todo 
all the repairs, and it is a heavy expense on us. We pay 
no taxes; we have only to keep the road in repair, 
but the authorities will do it for us and we 
have only to pay.” In other words, if the Cassel Tram- 
way Company will not maintain the road in good order 
the Road Board does the work in the most thorough an 
expensive manner, and then sends the bill in to the com- 
pany. We commend the scheme to the attention of local 
authorities in London. We could see it adopted here 
with much satisfaction. 

Another favourable example of the use of steam 
power on tramways is supplied by the Wantage line. It 
was opened in 1875, and was worked by horses until 
August, 1876, when steam power was adopted, and has 
n used ever since. Here again we have somewhat 
abnormal conditions, and the success of the line justifies 
all that we have aid. It runs for a distance of two and 
a-half miles along the side of the turnpike road from the 
town of Wantage to the Great Western Railway station. 
At each side of the road there used to be a broad strip of 

and on one of these the permanent way has been 

id. This is of excellent quality, a bridge rail being used 


iu | strong enough to carry a four-wheeled engine weighing 


14 tons. In aword, we have here a light railway, not a 
tramway ; and to take it as an illustration of what is 
coaitte on street tramways is to stretch matters a good 

eal. However, the Wan line and its working are 
eminently instructive in their own way, although they 
can prove of little service to those who would found an 
argument in favour of the use of steam in our streets on 
the experience of the company. One thing seems to be 
demonstrated which will apply to the case of street tram- 
ways, pemael, that horses work contentedly alongside 
the trains that accidents do not occur. It is a curious 
fact that once when compelled to work the line with 


th | mixed lot, and it would ap 





horses for a couple of hours two accidents occurred in 
one week, due to horses taking fright at the cars, and for 
six months there had not been an approach to an accident 
while the engines were used. These fast seem to be a very 
pear that ou a good road it 
matters very little what design is adopted, one being as 
satisfactory as another. Thus an engine of Merryweather’s 
does very well in weather. Its weight is 6tons. Only 
in frost it lacks adhesion, and is beaten by an engine built 
in, which weighs eight tons. The company bave 
also a Grantham combined car, which, according to the 
evidence of Mr. Stevenson, the engineer of the line, is 
the most economical in working as far as passengers are 
concerned ; but it will not deal with goods trafiic, of which 
there seems to be a sufficiency. In the month of March 
the acer brought up from the station to Wantage 
600 tons of heavy goods and 133 tons of light goods, such 
as grocery and ironmongery. In 1878 the number of 
passengers carried was over 32,000, a very satisfactory 
and encouraging result, poe to the possibility of 
extending the system to many other places in the country 
where railways come near but do not touch towns. Two 
schemes, we may add, for works of the kind are being 
pushed, one is for a tramway from Boston in Lincoln- 
shire, running for about eleven miles close to the sea- 
shore, through a dead flat, and intended to establish com- 
munication with a series of villages to the north of 
Boston. The other is for a line to run from Helpston, 
a bee about four miles north of Peterborough, to an 
old-fashioned town called Market Deeping. This line 
is about 34 miles long, 

Much of the evidence given before the Committee 
possessed little strictly mechanical interest, and it will 
sufficeif we advert to itin general terms. One pointdeserves 
the most serious attention of all ownersof tramways. Where 
the tramway lines to be worked are moderately level 
there appears to be, as we have already stated, but a 
small economical advantage to be derived from the 
substitution of steam for horse power. It is far 
otherwise when the inclines are heavy. In such cases 
not only must the number of horses drawing each car be 
doubled for a part of the route, but the wear and tear of 
horse flesh is enormously augmented. As an example, 
we may cite the Edinburgh street Tramways. There is 
not a section of these lines that does not require four 
horses per car somewhere; and on a capitalsum of £20,000, 
the value of the stock of horses bought at an average 
of £40, the annual depreciation is not less than 
£7000. Many such cases must occur, and the 
very best policy that could be adopted would 
to make the lines sufficiently good to carry 
engines weighing about 8 tons, and with these there 
seems to be no difficulty in working any reasonable 
amount of traffic. Whether it could / done at 4 less 
cost with engines than with horses is an open question so 
long as the gradients are moderate ; but when they are 
heavy the strong probability is that steam will prove much 
cheaper than horses. Throughout the entire Blue-book we 
find the same thing repeated over and over again, directly 
and indirectly, to wit, that without a good road it isa 
hopeless and thankless task to design or construct steam 
engines or steam cars for working street tramways. As 
regards the use of any other motor than steam, the 
evidence supplies little information either novel or inter- 
esting. Up to the present, at all events, steam has it all 
its own way ; nothing not purely experimental having 
been accomplished by compressed air. 


NEGATIVE SLIP. 

Durine the last year or two unusual attention has 
been devoted to the phenomena of screw propulsion. It 
would appear that manufacturing engineers seldom take 
much thought for more than one thing at a time, and the 
introduction into steam ships of the compound engine, 
surface condensers, and high pressures, supplied ample 
matter for consideration and invention for a long period. 
ngines and boilers were improved and remodelled, 
while little thought was bestowed on the instrument by 
which the power of a ship’s machinery was converted 
into thrust. By many persons it is believed that no 
further economy in the consumption of fuel is now to be 
expected from improvements in engines and boilers ; and 
the screw propeller has consequently begun to meet with 
that consideration which it deserves, and certainly ought 
to receive. Able mathematicians like Professor Cotterill 
are daily engaged in recasting formula for determining 
its form and proportions ; while engineers are introducing 
new methods or materials of construction. Very 
remarkable results have been obtained in the course of 
such experimental investigations as those of Mr. Griffiths, 
or in practical speed trials like those carried out in our 
own navy and merchant service ; and it is beginning 
to be understood that certain long-accepted theories 
will have to abandoned or modified, and 
replaced by others more consonant with the teachings of 
actual experience. It is a noteworthy fact that while the 
results of elaborate trials have been calculated and tabu- 
lated in bewildering profusion, both in this country 
and in France, the deductions drawn from figures labori- 
ously obtained are few, unsatisfactory, and inconclusive ; 
and it isa matter of notoriety that grave mistakes are 
made daily by engineers and shipbuilders alike through 
sheer ignorance. e see, therefore, with no small plea- 
sure that money is being expended, and that efforts are 
being vigorously made, to put the theory of screw pro- 

ulsion and steamship resistance ona satisfactory footing. 
We have no doubt that with a thorough understanding 
of the action of screw propellers will come radical im- 
provements of such importance that a very great economy 
in power and saving in time will result, to the great 
benefit of all engaged in the steamship trade of the world. 

Of all the theories held concerning the action of screw 
a AO there is none more unsatisfactory than that 

abitually used to explain ap slip. The practical 
operation of this theory has done much to insure screws 
of minimum efficiency regarded as sufficiently good 


for all purposes ; and defects in design and disappoint: 
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ment as regards speed have been quietly explained awa: 
by a theory the accuracy of which has oan yet bor 
demonstrated. When a screw drives a ship through the 
water any one of three conditions may exist. First, the 
screw—and ship—muy advance through the water at each 
revolution by a distance less than the pitch of the screw. 
Thus the pitch being 10ft., the lineal advance may be bu 
Sft. or 9ft. Then the screw is said to work with a posi- 
tive slip of 20 or 10 seed cent. Secondly, the lineal 
advance of the screw during each revolution may be 
precisely equal to the pitch, in which case the screw is 
said to work without slip ; and, lastly, the lineal advance 
of the screw per revolution may be greater than the 
pitch. Thus the screw with a pitch of 10ft. may advance 
ilft., or even more per revolution, in which case the 
screw is said to have a negative slip. It is perfectly 
understood by mathematicians that no thrust can be 
given by a screw unless it drives water away from its 
face sternwards. The truth of this proposition admits 
of complete demonstration. Water, incompressible as it 
is and apparently capable of offering resistance like that 
of a solid mass of matter under certain circumstances, 
as when a cannon shot ricochets from its surface, 
is as regards a screw propeller incapable of givin 
any useful resistance save that proper to the wor 
done on it when it is put in motion. In other 
words, before a screw propeller can set up any thrust 
it must push water astern; and this being so, the 
lineal advance of a propeller moving through water 
must be less per revolution than the pitch. In other 
words, screw propellers must work with positive slip. 
This proposition is apparently directly contradicted by 
the fact that ships may be found which move at a 
higher velocity than that due to the pitch of the screw 
multiplied by the number of revolutions. That is to 
say, negative slip is constantly met with. To reconcile two 
apparently incompatible conditions, only a single theory 
has hitherto been accepted. According to this, negative 
slip is explained by supposing that the screw revolves 
not in water at rest, but in a current following the 
ship. It is stated that when a vessel moves through the 
water she drags a portion of it after her, and that this 
portion impinges on the screw and so does away with 
the necessity for positive slip. Now it is obvious that 
in its simple form this apes savours much of per- 
petual motion. It implies neither more nor less than 
that the resistance which the thrust of the screw is 
employed to overcome can be utilised to increase that 
thrust, and to get over this tangible objection the 
proposition has been elaborated and modified. 

When the weight of water driven astern by a screw is 


known, the thrust can be calculated, W* = t being 


the simple formula employed ; or the thrust being known, 
the weight of water moved astern can be ascertained. 
For our present purpose, it will suffice to say that 
while the thrust-producing resistance of the water 
augments directly as the weight moved, the work 
expended in moving it varies as the square of the speed 
at which it is moved. For this reason, that propeller is 
the most efficient which moves the greatest weight of 
water astern at the smallest velocity. Let us suppose, 
now, that but for the following current, a given pro- 
peller of 10ft. pitch would work with a positive slip of 
10 per cent. Consequently, under the conditions, its 
lineal advance ought to be 9ft. per revolution, and the 
column of water which it sends astern should move 
through one foot per revolution. This screw is found, 
however, to work without any slip, and we are told that 
the quantity of water dragged after the ship, although 
very much less in weight than that which would have 
been sent astern by the screw, but moving at a far higher 
velocity than lft. per revolution, has sufficient vis viva 
to render the driving of water astern wholly unnecessary. 
In Bourne’s “ Treatise on the Screw Propeller,” pp. 254- 
255, occurs the following e, having described 
the phenomena of negative slip, “the whole perplexity of 
negative slip vanishes if we consider that a current 
follows the ship at a rate which may be either greater or 
less than the slip of the screw, and that there is 
agian more vs viva in this forward current than in 
the backward current due to the natural slip of the 
screw.” No explanation can be more unsatisfactory. If 
a screw really works with negative slip, then it is impos- 
sible it can send any water astern ; on the contrary, it 
must itself be dragged through the water, unless the 
water moves forward with it. This being the case, whence 
does the thrust of the screw arise? A following current 
of water may be regarded as part of the mass of the ship 
itself. Itderives its vis viva, whatever that may be, from 
the ship, and the ship obtained it from the screw; but we 
are here told that the screw obtained it from the current, 
and so we have a continuous cycle of events, identical in 
all respects with the theory of perpetual motion. Put in 
another way it will appear yet more extravagant. Unless 
water is drivenastern there can be no thrust, but no water is 
driven astern in this case, sothat there can be no thrust. 
Struck by the absurdity of such a conclusion, the theory 
has been modified, and it is stated that the screw works 
in a body of water advancing with the ship. That is to 
say, the nut in which the screw works proceeds with it, 
while at the same time water is sent astern, the action 
being analogous to that of a propeller working in a river 
and ae hee the stream. It is very difficult to imagine 
that a ship can pull after her a column of water whose 
cross section is at least equal to the area of the full disc 
* the screw, and other objections will suggest them- 
selves. 

When we come to examine the facts obtained by actual 
experiment, we are at once brought face to face with ve 
anomalous results, apparently quite inconsistent wit 
the theory we have sketched. Thus negative slip 
may be obtained by increasing the number of 
blades in a propeller without altering the pitch. But 
opponent. the amount of negative slip must depend on 
the velocity of the following current and on little else. 
Yet it is obvious that the speed of water dragged after 





a ship should not be affected by the number of blades in 
the propeller. We are quite prepared, however, to admit 
that the current which no doubt follows a ship may reduce 
the positive slip of a screw, but this is a very different 
thing from doing away with slip altogether. When a 
ship is propelled by sails as well as steam she may perhaps 
work with a negative slip, because of the following current 
due to the action of the sails; but even this is doubtful, 
and experience goes to show that when a ship is sailing 
and steaming, the engines run so much faster that 
negative slip a no existence. 

f, then, we are compelled, as appears to be the case 
to reject the ordinary theory of negative slip, what shall 
we accept as its cause ? for that negative slips exist, and 
that sometimes to a very great amount, is certain. Thus 
the Bellerophon steamed with a four-bladed propeller at 
13°75 knots, while the lineal advance of the propeller 
due to pitch multiplied by revolutions was but 12°25 knots. 
Before any step can taken to arrive at a solution of 
the difficulty, however, it would be well to make certain 
that it really exists. We have for the moment assumed 
throughout this article that there is such a thing as real 
negative slip, yet there is grave reason to doubt that 
there is anything of the kind. In nine cases out of ten 
when a screw is said to work with negative slip it will 
be found that a mistake has been made in calculating 
the effective pitch. The Iris may be cited as an example. 
The Admiralty officials reported that her first screws had 
negative slips of from 1°57 to 5°33 per cent. ; but, as we 
have already shown, this was only deduced by multiply- 
ing the mean pitch of the screw by the number of revo- 
lutions. The pitch of the after edge of the blades was 
19ft. 2in., the mean pitch 18ft. 2in., and this after edge 
had a considerable positive slip, and really not only 
drove the vessel, but dragged the rest of the blade 
through the water. In all cases the pitch of a screw as 
stated in tables of trials is the mean pitch, and it is this 
mean pitch which is used as the basis of all calculations. 
Yet in practice we hardly ever meet with a propeller of 
the same pitch throughout. Again, in many cases we 
have to do with pitches which are assumed, or which 
have been measured from the drawings, and not from 
the screw itself. Let it be borne in mind that at fifty- 
one revolutions per minute a pitch of 1ft. means about 
half a knot per hour, and that in a propeller with 
20ft. pitch lft. is but 5 per cent. and it will be 
seen how easy it is to make a mistake in this 
matter. That is to say, if an error of 5 per cent. is 
made in calculating the pitch of a propeller, we ma 
at once have the screw in question saddled wi 
2, 5 or 4 per cent. of negative slip, although all the 
while it is working with positive slip. When a screw is 
said to have an average pitch of 20ft. it may be that the 
leading edge has a pitch of 19ft., and the following edge 
of 21ft. n such acase it is absurd to talk of nega- 
tive slip. The shipis propelled, as was the case with the 
Iris, by that part of the lade which has the quickest 
pitch, while the remainder is dragged through the water. 
t may, perhaps, be shown that even after every allowance 
has been made for possible differences between real and 
nominal pitch, negative slip will be manifested. If this 
is the case then it is certain that the subject deserves 
careful consideration at the hands of such men as Mr. 
Mansel or Professor Cotterill. The following current 
theory will certainly not suffice to explain it. It is a 
fortunate circumstance that negative slip can always 
be got rid of by giving a screw sufficient pitch. This 
fact, however, by no means deprives the subject 
of interest or renders its investigation unnecessary. 
With the lessons supplied by the Iris before us, it 
becomes more than ever essential to progress that all that 
can be known should be known concerning the relations 
between pitch, thrust, and the speed of a vessel. The 
last two always depend on each other directly, and the 
first affects them only indirectly, in the sense that pitch 
is one factor in the production of thrust, blade surface 
being another, and exerting quite as much influence. The 
reduction of surface and increase of pitch may in all 
cases be adopted with advantage when a screw works 
with negative slip; and pitch should be increased and 
surface reduced unsparingly until a positive slip of, 
at the very least, 5 per cent. i been obtained. Screws 
working with less slip than this will usually be found 
to drag a portion of their blades—which they would be 
much better without—through the water. 





STEAM BOILER INSPECTION. 


On Tuesday night Mr. Burt moved in the House of Com- 
mons the following resolution :—‘‘ That in the opinion of this 
House it is desirable that enginemen should undergo an 
examination as to their fitness before they are placed in charge 
of engines and boilers, and that it is incumbent on steam 
users to provide for a competent and independent inspection 
of all steam boilers, and to report to the Board of Trade 
or the Home-office.” The motion was seconded by Mr. 
Hibbert, and a debate ensued quite unworthy of the 
subject. None of the speakers, with one or two exceptions, 
knew much about boilers or boiler inspection; and the 
motion was finally withdrawn. Mr. Burt’s resolution 
aimed at too much, and would have been far more likely to 
meet with favour had all that portion referring to the exam- 
ination of enginemen been left out. Even those who ec 
ported Mr. Burt did so in a half-hearted fashion, the only 
exception being Mr. Macdonald, The arguments urged 
against the adoption of the resolution amounted to this, that 
the work of inspection could not be ae and that if 
it could, the Government ought not to undertake it, because 
the responsibility wox!2 ‘4. shifted from the boiler owners to 
theCrown. Nothing bettertosupportthis absurd theory could be 
found beyond a statement msde by Mr. Bramwell before a 
Select Committee which dealt with the subject some years ago. 
Mr. Macdonald exposed the fallacy of Mr, Bramwell’s views 
by calling attention to the circumstance that the Govern- 
ment have interfered in many cases, and notably in the 
inspection of mines, with very great benefit. The 
Board of Trade inspect all steam boilers in steamships, 
but we have not heard that any ill consequences follow in the 
way of shifting responsibility. In fact, the Government 
interfere every day in factories, mines, and ships, and inter- 





fere with much benefit to the community. If Mr, Bram. 
well’s views were to be carried out to their legitimate limit, 
we should have neither mines, factory, or ships’ inspection, 
Arguments of this kind are, besides, on a complete mis. 
selesientine of the object of inspection, If Government 
inspection were carried out fairly well, there would be no diffi- 
culties about responsibility, simply because there would be no 
explosions. Mr. Cross, in concluding the debate, pointed out 
that for some time past, where an accident causing death 
was reported by the coroner to the Home-office, ‘some 
one was sent down to investigate the matter, with the object 
of seeing that justice was done ;” this practice he would take 
care was continued; and so the matter ended. Those who 
desire to see the inspection of steam boilers rendered com. 
ulsory will have to employ much heavier metal than Mr, 
Burt ; but no Government interference would be ni 
if coroners’ juries would bring in verdicts of manslaughter in 
only one-half the instances in which they are deserved. Bear- 
ing in mind the conditions under which boilers are worked, it 
is matter for wonder that the loss of life has not been much 
larger during the last fourteen years than it was, namely, 869 
persons killed, and 1333 wounded, 


DEPRECIATION OF THE VALUE OF COLLIERY PROPERTY, 

A STRIKING instance of the rapid fall in the value of colliery 
undertakings was told to one of our correspondents this week. 
Three years ago a well-known pit in South Yorkshire was 
purchased by a limited liability company for £50,500, and 
the bargain was considered a good one for the company. 
Four seams of coal were worked ; the output was equal to 
500 tons or 600 tons a day from one of the pits, and 1000 tons 
per day from the others, The colliery comprised 500 acres, 
and was let at a lease for thirty years from 1869, The company 
has been struggling against Paneer for some time, but the 
property is admitted on all hands to be very valuable. It 
was offered for sale the other day. One hundred and forty 
colliery proprietors and representatives of colliery firms were 
present, chiefly from the South Yorkshire and North Derby- 
shire districts, and the highest bid that could be obtained 
was £17,000, at which price it was withdrawn. Another 
case in the same coal-tield occurred two months ago, not 
quite so striking, but equally eloquent of the lesson that coal- 
getting has long since ceased to be a profitable business in 
quarters where five years ago prosperity was the pleasant 
order of things. 

THE DURHAM MINERS’ STRIKE. 

Ir is at last probable that the unhappy dispute between the 
coalowners in Durham and their miners ma terminated in 
an honourable and amicable fashion. It 1s stated that on 
Tuesday night Mr. Crawford, the miners’ secretary, had an 
interview in the lobby of the House of Commons with several 
of the principal coalowners, and that the outcome of that 
interview was a proposal that a committee consisting of seven 
or eight representatives of each side should meet with power 
to discuss the matter and come to an arrangement. If 
adopted, this course will at once lead to a truce, and will 
probably end in an early return to work. This is very much 
to be desired. The devastation which the strike has already 
caused can scarcely be estimated. Several thousands of men 
are thrown out of employment who would willingly have 
remained working, and the damage to plant will aut be easil 
repaired, A dispute of such gigantic dimensions is bad enou i 
at any time, but it is particularly unfortunate that it should 
have happened just at the moment when the Cleveland 
district showed symptoms of a return of vigour. 








LITERATURE. 


Railway Tunnelling in Heavy Ground. By Cuarues F, 
Gripper, C.E., and Contractor, London: E, and F, N. 
Spon. 1879. 

Wir some slight modifications and additions Mr. 

Gripper’s book is composed of the articles on this subject 

from his pen which we published in our last volume, and 

those who read those articles will agree that he has done 
well to put them into the convenient form of a volume. 

Mr. Gripper approaches his subject wep | from the 

point of view of one who undertakes to make a tunnel, 

and not simply to say where a tunnel must be. Many 
oung engineers have experienced the great difference 

Scones the work of levelling for or of making the 

drawings for a tunnel and actually commencing and 

directing the construction of such a work. It is of the 

latter the author treats, and he has thus written on a 

new subject, for although works on tunnelling are not 

scarce, the experience of a practical builder of tunnels 
has not previously formed the subject of a book. The 
use of the level and theodolite he not described, as 
that has been fully treated by previous writers in works 
on tunnelling and on mathematical instruments. His 
object has been to place young engineers who have not 
had experience in practical tunnel making in a position 
to understand what is wanted or what is going on, when 
called upon to commence or to take charge of and 
superintend the works of a tunnel already in progiess. 
In this he has succeeded. 











TENDERS. 
EAST GRINSTEAD SEWERAGE, 


Messrs. SmitH AND Austin, Hertford, Civil Engineers. Quan- 

tities wagties — 2 44. 
John King Batchelor .. 10,650 0 0 
James Dickson .. .. 10,000 0 0 
H. J. Botteril .. .. 9,845 0 0 
Young and Williams .. 8,750 0 0 
G. Cowdery and Sons.. es sel ee «os os ve GeO: 8 
SURES. a0 pe te 4m 06. de. 90° 00 hae od oe Oe 
G. Punnett and Sons... .. 2. os «+ «oc of « 7,611 0 O 
Herbert Stiff... .. .. .. 7,450 0 0 
Joseph F. Weston... .. 7,389 0 0 
J.W. Dodd and Co, .. 7,338 0 0 
DOREE. 0 00 6,916 17 6 
John Cardus (accepted) 6,500 0 








CONVERSAZIONE OF THE PRESIDENT OF THE INSTITUTION OF 
Crvi Encingers.—At the meeting of the Institution of Civil 
Engineers on Tuesday evening it was announced by the President 
that, with the permission of the Committee of Council on Educa- 
tion, he will give a conversazione, to gentlemen only, on Monday, 
the 26th inst,, in the galleries of the South Kensington Museum 
containing the collections of models illustrative 0’ engineering 
science and naval architecture. Mr. Bateman invites contribu- 
tions of the same character to be displayed on the — of 
the conversazione. A few models were displayed in this way last 
year, but these were few compared with the large number of 
models which illustrate new discoveries and inventions, and which 
should be forthcoming. 
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ROYAL SOCIETY'S CONVERSAZIONE. 

Tux gathering of scientific men at the invitation of the 
President and Council of the Royal Society, on the 
evening of Wednesday, April 30th, was of course one of 
the scientific field-days of the year. The noble rooms 
at Burlington House, so well known in the annals 
of science, were for a short time filled with a mixed 
assemblage, politicians and scientists mingling and vieing 
with each other to catch a glimpse of the various interest- 
ing objects exhibited. ; ; 

Since Professor Tyndall evelnines and experimented 
with Edison’s loud-speaking telephone during his recent 
lectures at the Royal Institution, a specimen of this 
instrument has been placed in the meeting-room of the 
Royal Society at Burlington House. On Tuesday, ape 
29th, it was shown in action to a select few, and on Wed- 
nesday it was again exhibited. The instrument has been 
fully described in our columns, and it therefore only 
remains for us now to add that the electric circuit was 
between the Royal Institution in Albemarle-street and 
Burlington House. The sounds of a musical instrument 
played at the Royal Institution were distinctly repro- 
duced at the other end of the line, and heard over the 
whole room; ordinary speech, laughing, coughing, and 
even breathing serid be and were also heard. 

It is always to be remembered that the instruments in 
England are experimental only, and while we may criti- 
cise the harshness and metallic nature of the sounds 

roduced, we do not forget that these may be overcome. 
n our former description of this instrument we made 
several suggestions which we believe will be adopted, 
and to these we may add the advisability of making a 
series of experiments upon the best material for the 
diaphragm. The experience of bell-founders may be 
consulted, and it will be found that bells cast in one 
metal give a harsh, grating sound, whilst others, 
cast in a different metal, give a clear, sweet, sound. 
It may be that a change of diaphragm will, in a similar 
manner, alter the character of the sounds produced by 
this telephone. At any rate, the uneducated ear at 
present can hardly catch the words spoken, because of 
the grating character of the sound. This telephone was 
shown in the meeting-room, on the ground floor. In 
a room opening out of that usually occupied by 
the secretary of the Society, Mr. W. Crookes, 
F.R.S., exhibited some apparatus with which he 
has been conducting his long series of experiments 
upon phenomena connected with molecular physics in 
high vacua. Among other things Mr. Crookes showed that, 
when the spark from an induction coil is passed through 
an ordinary vacuum tube, a dark space is seen round the 
negative pole. The shape and size of this dark space do 
not vary with the distance separating the poles; nor, onl 
very slightly, with alteration of battery power, or with 
sy of spark. This well-known dark space appears 
to be a layer of molecular disturbance identical with the 
invisible layer of molecular pressure or stress, the investi- 
gation of which has occupied the exhibitor some years. 

The electrical radiometer was also shown. It consists 
of an ordinary radiometer furnished with aluminium 
cups for vanes. The fly is supported by a hard steel cup, 
and the needle point on which it works is connected with 
a platinum terminal sealed into the glass. At the top of 
the radiometer bulb a second terminal is sealed in ; the 
radiometer can therefore be connected with an induction 
coil, the movable fly being made the negative pole. At 
low exhaustions a velvety violet halo forms over each side 
of the cup. On increasing the exhaustion the dark space 
widens out, retaining almost exactly the shape of the 
cup; the bright margin of the dark space becomes con- 
centrated at the concave side of the cup to a luminous 
focus, and widens out at the convex side. On further 
exhaustion, the dark space on the convex side touches 
the glass, when positive rotation takes place. It was 
interesting to notice that by varying the contacts of the 
coil the swiftly rotating vanes could be made to seem at 
rest. It was shown that at very high exhaustion the 
dark space becomes so large that it fills the tube, and 
when German glass is used the sides are beautifully illu- 
minated with a greenish yellow phosphorescent light ; 
also that the rays exciting this green phosphorescence 
will not turn a corner in the slightest degree, but radiate 
from the negative pole in straight lines, casting strong 
and sharply defined shadows from objects which happen 
to be in theit path. The best and sharpest shadows are 
cast by flat discs, and not by narrow pointed poles ; no 
green light is seen in the shadow itself, no matter how 
thin, or whatever may be the substance from which it is 
thrown. The stream of molecules whose impact on the 
glass is accompanied by evolution of light, is very sensi- 
tive to magnetic influence, and the shadow can be 
deflected by bringing a small permanent magnet near, the 
amount of deflection of the stream of molecules being in 
proportion to the magnetic power employed. The trajec- 
tory of the molecules forming the shadow is curved when 
under magnetic influence. This was an exceedingly 
pretty experiment. Great heat is evolved when the con- 
centrated focus of molecular rays from a nearly hemi- 
— aluminium cup is allowed to fall on a strip of 
platinum-foil, the heat sometimes exceeding the melting 
point of platinum. An actual material blow is given by 
the impinging molecules. A small vaned wheel being 
used as an indicator, by appropriate means the molecular 
shadow of an aluminium plate is projected on the vanes. 
When entirely in the shadow the indicator does not move, 
but when the molecular stream is deflected so that one- 
half of the wheel is exposed to molecular impact it 
rotates with extreme velocity. The phosphorescent pro- 
perties of various materials was shown; for example, the 
ruby glows with a rich full red, and it is of little conse- 
quence what degree of colour the stone possesses natu- 
rally, the colour of the phosphorescence is nearly the 
same in all cases. This gem is a crystallised alumina, 
and Mr. Crookes exhibited an experiment in which ordi- 
nary white precipitated alumina was shown to phos- 
phorise with a brilliant ruby colour in the vacuum and 
under the electrical action. 





Mr. E. B. Bright exhibited his system of automatic fire- 
. This seems to be a great improvement upon the 
American system, inasmuch as it is extremely simple 
ins of being complex, and admits of being tested as 
to working order at any moment. It is hardly necessary 
to draw attention to the fact that the simpler a piece of 
mechanism the less liable it is to get out of order. We 
have long ago pointed out the immense advantages that 
would accrue and the great saving that would be effected 
by the adoption of a systematic method whereby the 
immediate detection of fires could be effected. Mr. 
Bright objects to the use of any clockwork arrangement 
as being expensive and likely to be out of order when its 
services are required. He replaces the complicated 
clockwork by a totally different method, and one ——- 
electrical. He uses a detector, consisting of a su 
compound metal coil very much like a watch spring, 
which acts under the influence of heat somewhat as 
Bourdon’s gauge acts under the influence of pressure. 


The end of this small spring is tipped with platinum, and | th 


the differential action of the heat on the compound metal 
brings this platinum tip into contact with a metallic 
stud and thus completes an electric circuit. Imme- 
diately on the completion of the circuit an alarm 
bell rings at the fire station, and by means of a 
localiser now to be explained, the locality of the 
fire is determined. Suppose a line of buildings or a 
series of rooms to pod apoimangg by the indicator. Part 
of the apparatus in room or building consists of a 
coil of known resistance. The coils are arranged in 
the circuit in series, so that if the end of the last coil 
is connected with earth, the total resistance external to 
the battery in the circuit is that due to the sum of the 
resistances of the respective rheostats and the connect- 
ing wires. If any one particular coil be connected with 
earth—as it would be on the detector making contact— 
the resistance betwen the earth and the pole of the 
battery is due to the number of coils in the circuit and 
the connecting wires. Mr. Bright employs in the station 
a resistance box containing equivalent resistances to 
those in the buildings, and by means of a movable 
handle can bring the whole or any portion of these 
resistances into the circuit. Consider for a moment the 
current from the battery divided into two branches, one 
going through the coils permanently placed in the build- 
ings, the other through the resistance box. By a 
differential arrangement the currents from the battery 
assing into branches of equal resistance do not cause a 
Pell to ring, while if the currents are unequal the bell 
rings. As soon as the fire detector makes contact, the 
one branch becomes of unequal resistance to the other 
and the bell rings. At the station the handle is imme- 
diately turued, and when it brings into circuit the 
resistances in the resistance box, equal to that in the 
other branch, the action of the current on the bell is 
neutralised, and the locality of the fire is determined. 

Dr. Shettle explained a new method of investigating 
the lines of force in bar magnets. The results of his 
experiments tend to show that the magnetic energy is of 
a spiral character. 

Mr. Cowper’s writing telegraph was shown at work, 
and excited much interest during the whole of the even- 
ing. Messrs. Preece and Stroh exhibited an apparatus 
with which they are investigating the vowel and other 
sounds. Messrs. Tisley and Co. and Mr. Browning, and 
others, had several instruments which can hardly be 
explained without the use of diagrams. Altogether the 
meeting was a very successful one. 

A large number of interesting discoveries and inven- 
tions were illustrated in one way or another, only some 
of which we have touched upon. We should not, how- 
ever, conclude without referring to Professor Guthrie’s 
specimens illustrative of the fracture of colloids under 
varied conditions. 








LEGAL INTELLIGENCE, 


(Before the SorictroR-GENERAL, 24th April.) 
Re RicHarpson’s PATENT. 

Tue following report of an application for leave to file a dis- 
claimer and memorandum of alteration to the specification of J. 
Richardson’s patent for the engine well known as Robey’s patent 
engine, which was heard before the Soticrror-GENERAL on the 
24th inst., has been sent us by a correspondent. 





was opposed by Messrs. Fowler, of Leeds, and by Messrs. 
Appleby Bros., of Southwark, and Mr. Jessop, of the London 
Steam Crane and Engine Works, Leicester :— 

Messrs. Robey and Messrs. Fowler were Seeniet by counsel, 
the former by Mr. Aston, Q.C., and the latter by Mr. Carp- 
MAEL, while Messrs. Appleby and Mr. Jessop were represen 
by Mr. Epmunp Epwarpbs, patent agent. 

The patent, obtained in 1873, was for “improvements in 

rtable and semi-portable engines for winding, pumping, and 

iving purposes,” and its object was said in the specification 
to be “an improved arrangement of the working of 
portable and semi-portable engines suitable for winding and 
pumping and drivin; — 

The specification describes an engine of the well-known form, 
supported together with its valves, slides, shafts, and wheels, 
upon a bed-plate, the starting, reversing, and brake levers 
being arranged within easy reach upon one side, and the 
boiler—of the locomotive type—resting above, so that it takes 
no strain from the working of the engine. A separate shaft is 
supported y in a bearing upon the base-plate, and partly 
upon a separate bearing and standard, and is driven by a pinion 
upon the engine crank shaft. This separate shaft has a fly and 
brake wheel upon it, and winding drums and pumping arms, 
when such are required. 

The specification has two claims—first, for the special combina- 
tion and arrangement of the working parts of engines and appli- 
ances connected therewith, &c.; and secondly, for arranging and 
combining the winding and pumping gear and levers connected 
therewith with the bed-plate and working parts of the engine, so 
that all the strains of such machinery shall be taken up by the 
bed-plate, and be so contained within and upon it as to make it 
peg of the usual brickwork or masonry foundations, as 
set forth and shown. Drawings accompanying the Bygone 
show such an arrangement of engine and separate shaft, 


provided 
with winding drums and brake. 


The proposed disclaimer and memorandum of alteration stated 
that that of the invention described in the said specification 


and referring to its application to driving purposes was found not 
to be new, and leave was prayed toomit the Bret claim entirely ; 


The application | ad 





to omit the word driving from the title and petication wherever 
it occurs, and finally, to the words at the end of the second claim 
—‘‘as set fo as shown”—to add “in the accompanying 
drawings, Figures 1, 2, and 3, or in any equivalent manner.” _ 
Mr. Aston, on behalf of the patentee, argued that the omis- 
sion of the first claim and the word “‘ driving” from the specifi- 
cation as proposed could in no way extend the privilege granted, 
and with the assistance of models of the “Robey” engine, andof an 
engine working at the Strafford Colliery, and alleged to be in 
anticipation of the patent, he explained that whilst the engine 
itself, with its gear, was admitted by him to be old, as also was 
the winding and pumping shaft, with its appliances, the combina- 
tion of the two, by supporting one end of the winding shaft in a 
bearing upon the engine bed, instead of upon a separate founda- 
tion, as in the Strafford Colliery engine, was a patentable inven- 
tion, which alone would be claimed by the second claim as 


altered. He pointed out as one of the advantages gained, that 
such bearin ing definitely fixed upon the accurately 
determined the position of the winding shaft, and by saving the 


trouble of adjustment and fixing, formed an important improve- 
ment. 

Mr. CaRpMAEL took exception to the addition of the words 
“or in any equivalent manner” to the claim; and eventually 
ese words were withdrawn. 

Mr. Epwarps argued that the alterations as proposed would 
constitute a Spunielall cibinaiom to the privilege originally granted 
to the patentee, and that such an extension fomaed the only 
ground for opposition to disclaimers. He also showed by the 
models that the position of the bearing of the winding shaft upon 
the engine bed was not definitely fixed, but that both in the draw- 
ings and in the model the bg tes was shown separate and allow- 
ing adjustment before being fixed. He further pointed out that 
the invention, if any, could be for no more than for the particular 
combination of the winding shaft, having its inner bearing 
resting upon the bed plate of an engine—with its boiler—arrang 
exactly as shown in the drawings, as otherwise it might be 
taken to cover all possible arr ts of winding or pump- 
ing gear in which one end of the shaft was carried upon the bed 
of the engine which drives it. 

The Soxicrror-GENERAL asked to have it shown from the speci- 
fication that such an interpretation would not be allowable, 
on which Mr. Edwards referred to the clause which defined 
the object of the invention to be an improved arrangement of the 
working parts of portable and semi-portable engines. 

After some discussion, this having been admitted, it was deter- 
mined that in the second remaining clause the words “‘set forth 
and shown” should be added after the word “engine;” the 
amended claim therefore reading as follows:—‘‘ Arranging and 
combining the winding and pumping gear and levers connected 
therewith with the plate and working parts of the engine set 
forth and shown, so that all the strain of such machinery shall 
be taken up by the bed plate, and be so contained within and 
upon it as to make it independent of the usual brickwork or 
masonry foundations, as set forth and shown.” 











THE ELECTRIC LIGHTING COMMITTEE. 

A nuMBER of Bills having been introduced in Parliament this 
session by various companies and corporations seeking to obtain 
ett to adopt the electric light, the House of Commons decided 

fore allowing these measures to proceed, to refer to a Select 
Committee the general question of how far and under what con- 
ditions the use of electric lighting should be sanctioned by Par- 
liament, in the case of munici corporations, local authorities, 
or public companies. The following members were thereupon 
Ps aap to constitute this Committee :—Dr. Lyon Playfair 
(who was chosen as chairman), Lord Lindsay, Earl Percy, Mr. 
Spencer Stanhope, Mr. A. Gathorne Hardy, Mr. Hardcastle, 
Sir U. K. Shuttleworth, Mr. M. Henry, Mr. Adam, Mr. Hey- 
gate, Mr. Rylands, Mr. C. Talbot, Mr. A. Moore, Mr. Pule- 
ston, and Mr. Bruce. The Committee held their first sitting 
for taking evidence last Friday, when Professor Tyndall was 
examined. 

There was a large attendance of scientific and other gentlemen 
interested in the subject, and several members of Parliament 
other than those on the Committee were also present. The walls 
were hung with numerous diagrams of electric machines, and 
two or three tables were thn by apparatus for the purpose of 
illustrating the evidence. The machines and lamps represented 
were those of Loutin, Gramme, Wilde, De Meritens, Serrin, 
Jablochkoff, Wallace, Regnier, Siemens, Rapieff, Werdermann, 
De Mersanne, 

Professor dali said he was Professor of Natural Philosophy 
at the Royal Institution, to which position he had succeeded the 
late Professor Faraday, and in that capacity he had paid much 
attention to electricity. 

The Chairman said the Committee desired to learn something 
of the new facts and discoveries which had led to the application 
of electricity to lighting purposes, and upon his invitation 

Professor Tyndall proceeded to describe the discovery of elec- 
tricity by Volta, illustrating his eon ly experiments. 
Volta’s discovery, he said, had the power of producing heat and 
light, and if his conception was correct, it would have been tanta- 
mount to the introduction of perpetual motion. Faraday showed 
that electricity would produce magnetism, and that permanent 
magnetism might be made to produce electric currents, and also 
that electric currents would produce electric light. The voltaic 
battery was an expensive mode of producing electricity, other- 
wise the witness believed the electric light would have been 
opted many years ago. Referring for a moment to the action 
of one or two other electricians, witness said that Professor 
Faraday was attracted by the results obtained by Volta, and in 
the oe 1821, the literature on the subject being very confused, 
he thought it would benefit himself and others if he wrote a work 
upon it. He did so, and worked at the subject for a time, the result 
of his studies being the discovery in 1831 of a new magnetic elec- 
tricity. Oersted, a Dane, in 1820, found that a magnetised needle 
was affected by the proximity of the electric current, proving the 
analogy existing between electricity and magnetism. This was 
followed up by Amptre and Arago, who demonstrated clearly 
the interaction between the two currents. The witness illus- 
trated with a voltaic battery and a piece of copper wire the con- 
nection between magnetism and electricity, for on the wire being 
connected with the battery at either end a mass of iron filings 
were found to cling to the wire; and on one end being discon- 
nected the filings immediately fell off. The Chairman asked 
whether Professor Faraday, as a man of science, had thought it 
his duty to apply his discoveries to the practical purpose of pro- 
ducing electric heat and light on an economical scale. Professor 
Tyndall replied that he had not done so, but said that, with the 
prescience of a true man of science, he predicted that his results, 
which were exceedingly feeble in the first instance, would receive 
full development hereafter. In the year 1833 Pixie invented a 
machine in which, by means of a hand-winch, the poles of a horse- 
shoe magnet were made to revolve rapidly in front of the ends of a 
double induction coil. Laxton, oma afterwards Clarke, inverted 
this arrangement, and cavsed the coil—the lighter of the two—to 
revolve instead of the magnet. Holmes’s experiments followed, 
and a large and cumbersome machine was constructed by him, 
with which a great number of magnets and a at number of 
coils were use. Holmes produced a light which was subse- 
quently established in the lighthouse at ngeness, and which 
existed there for many years. After that, a company called the 
Aliiance was formed, and a new principle was introduced by them’ 
into the light of Holmes. The Alliance machine used alternate 
currents and obtained a steadier and better light, and one that 
was less liable to disturbance. Witness further said that he was 


scientific adviser to the Elder Brethren of Trinity House, and in 
1868 he recommended them to proceed with experiments with a 
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Since then con- 

e Foes had been made in that direction by the intro- 
duction of Siemens’s armature. Witness illustrated the action and 
power of this armature, and, in reply to the chairman, he said 
that the power of producing the an shown through the turning 
of a winch was derived simply from the combustion of the tissues 
of his muscles. 

The Chairman asked witness if he could explain how he brought 
the temperature of his muscles up to the requisite degree of heat 
for this operation, to which 

Professor Tyndall replied, that he would give all he possessed 
to be able to answer the question. But the power was certainly 
derived from the combustion of his muscles, and if his arm were 
replaced by a small steam engine, the source of power would be 
the combustion of coal. There had also been a very important 
development in Wilde’s machine, and witness remembered being 
in company with Professor Faraday when Wilde made known 
what he had done. Instead of producing light and heat by his 
machine, Wilde carried e currents round an electri 
magnet of a certain shape, around which rotated a Siemens’s 
armature; and from that he obtained currents of far greater 
power than was possible with the machine that started 
the o ion. In 1867 discoveries were made by Siemens 
and Sir Charles Wheatstone, and witness thought their names 
ought to be mentioned with equal credit. In reply to further 
questions Professor Tyndall said there were electric lights in 
several of the lighthouses, and they acted admirably ; but the 
were still somewhat complicated, and in order to do away wi 
the necessity of regulators they had adopted Jablochkoff’s 
carbon saalles such as those on the Thames Embankment. 
Coming later on to the practicability of the electric light, Pro- 
fe r Tyndall said he should not think the impurity from the 
burning of carbon points would bear anything like a proportion 
to that resulting from gas. Oxygen was not essential to the 
electric light ; and the amount of carbonic acid gas was very 
slight. {n gas the carbonic acid gas was a necessity ; in 
to electric light it was an accident. The question whether the 
electric light would injure books in libraries was worth consider- 
ation. At the Atheneum Club complaints had been made that 
the gas injured the books, and Professor Faraday investigated 
the matter, but came to the conclusion that there was not much 

for the =... 

In answer to Lord Lindsay, Professor Tyndall said he had been 
instructed that he would be examined simply on the scientific 
points, and he would rather not give an opinion at present as to 
whether the electric light would interfere with or supersede gas. 
The gas companies and the electric light companies were fighting 
out this battle between themselves, and until that battle was 
over he did not wish to express an opinion on that subject. If 
the Committee should decide to give facilities for lighting by 
electricity, there would be no difficulty in estimating the value of 
the light to be given ; but he thought it very desirable to have a 
new standard in the place of the candle, with which it was practi- 
cally impossible to compare the electric light. The Jablochkoff 
lights on the Thames Embankment varied in colour, but they 
were very good lights, and he did not think their variations were 
seriously objectionable in illuminating public thoroughfares. It 
had not yet been ible to keep the light quite steady, but of 
late years great advance had been made, and we were advancing 
to perfection in that respect. 

n reply to Mr. Puleston, Professor Tyndall said he did not 
wish to speak as to the superiority of or electric light, because 
he received correspondence from people on both sides, and he had 
not gone sufficiently into the question to come to a definite con- 
clusion. With regard to Mr. Edison’s experiments for separating 
light, he thought Mr. Edison was an uncommonly clever man ; 
and although he had not yet overcome the difficulties, he— 
a hardly entitled to say that he would not overcome 

em. 

By Mr. Hardcastle: The electric light would never be used 
bare; it would be intolerable to the eye, and, therefore, the 
objection as to the effect of the colour on the eye could be over- 
come by arranging the colour of the opaque glasses. 

The Chairman : Assuming that I am right in my figures, that 
in the recent experiments at South Kensington a quantity of gas 
burned in the engine which would have produced the equiva- 
lent of 300 standard candles when converted into electric light 
= 5000 standard candles of electric light, is not the reason 

‘or that the fact that only about 54, part of the power in gas is 
converted into light and 299 parts are heat ? 

Witness: There is no doubt of it. The amount of emission from 
gas is inap iable to the eye, but it is far greater than in the 
electric light—though even in the latter we cannot get the light 
without invisible emission. 

The Chairman : Supposing that these two forms of li;sht come 
into opposition, is there not a wa od source of power in gas itself 
which is unused, but which may be used for heating purposes to 
a greater extent than at present ? 

itness: Yes,-I think so. There are innumerable uses for 
gas still to be developed. The one experiment in which 300 
standard candles of gas can be converted into some thousands of 
candles in electric light, shows that the heat of the gas is capable 
of producing far greater light than the gas by itself. 

e Chairman thanked Professor Tyndall for his interesting 
evidence and experiments, and the Committee adjourned. 

They resumed their inquiry on Tuesday, and called as their 
first witness 

Dr. Siemens, F.R.S., who said he was a member of the firm of 
Messrs. Siemens Bros., the electric telegraph apparatus and 
cable manufacturers, and had interested himself in. the application 
of electrical science ever since 1848. In 1867, almost simulta- 
neously with Sir Charles Wheatztone, he communica‘ to the 
Royal Society the principle of producing electric action by 

ical energy, and in such a manner that the loss in effecting 
the transfer did not exceed 2 percent. Witness described the 
leading features of Siemens’s dynamo machine, Wilde’s machine, 
and some others, and then stated that, having made experiments 
as to the relative light-producing power of the dynamo machines 
and gas burners, he found that the ordinary Argand burner gave 
1000 standard candles of light per hour, with a consumption of 
312°5 cubic feet of gas, and that this required the consumption of 
56 lb. of coal in the retort ; but by means of the dynamo machine 
with an alternating current machine, driven by a gas engine, only 
151 cubic feet of gas were used to produce the same light if the light 
was surrounded by globes, and only 79°6if the light was naked. To 
produce a unit of light through an alternating current machine 30°3 
cubic feet were required. In the case of the medium dynamo 
machine, he found that the production of one thousand standard 
candles involved the consumption of 3]b. of coal per hour as against 
56 lb. with the Argand burner. This showed an a priori case in 
favour of the electric light, and also that the electric light became 
cheaper the more it was concentrated. If the light were divided 
the consumption would be increased in inverse ratio to the 
concentration. 

The Chairman: Under what circumstances do you consider 
that a single centralised light is applicable? 

Witness : It has been applied now with great advantage to 
lighthouses, and to some extent to ships. e have applied it to 
one of vur own ships—the Faraday—and by that step we decidedly 
prevented a collision in the Atlantic last year. The captain, who 
was standing on the bridge, saw by means of the electric light a 

k mass moving before him, which he could not have seen with 
the ordi lamp. At the same time those on board the other 
vessel, which turned out to be an emi t ship, saw the electric 
light, and therefore the ship, which they would not have done if 
the common light had been used. But the captains manceuvred 
their ships so as to escape the impending collision. They actually 
came within a yard of each other, however. Witness added that 
he believed the light was used on some of the Russian war ships, 
and that the Board of Trade had issued regulations prohibiting 


view to applying electric light to lighthouses. 
iderab] 





its use on board ships. After the incident on the Faraday 
he wrote to the Board of Trade suggesting an interview between the 
captain of the Faraday and the rd of Trade, but he was met 
by the observation that an illegal act had been committed on the 
araday. He onan. however, that ships ought to be per- 
mitted to use this light, and that if there were no restrictions the 
light would be used on all the Atlantic ships. In that case, how- 
ever, it would be necessary to fix the light higher than the position 
of the ordinary lamp, because otherwise the glare would 
prevent the eye from recognising distant objects. The 
electric beam could be seen for two and a-half miles, even 
on a foggy night; the lighthouse light could seen 
further than that. He believed the objection of the Board of 
Trade to the use of the light on ships was that ships might be 
mistaken for lighthouses, but even oi aes might be so mistaken, 
and captains of ships would know when they were near a light- 
house. For signalling purposes, for war purposes, the lizht might 
also be used with great advantage. Referring next to the recent 
experiments at the Albert Hall, Dr. Siemens said the electric 
light involved the expenditure of a ton of coal per night, at £1 a 
ton, and of carbons which cost 7s. 6d.—a total of £1 7s. 6d. against 
£4 7s. 6d. which would have been spent for 25,000ft. of gas at 
3s. 6d. to give the same illumination. This left a balance of £3 
per night in favour of the electric light, and for the balance not 
Seton 10s. a night need be deducted for attendants and such 
expenses. 
e Chairman : Do you consider that in addition to economy 
there are sanitary advantages in the electric light ? 

Dr. Siemens replied that there were considerable sanitary 
advan from the broad fact that hardly any carbonic acid was 
produced. In the Albert Hall, when it was lighted for musical 
So the consumption of . ye by the burners was four or 

ve times that consumed by the people within the hall. The 
adoption of the electric light would diminish draughts and also 
prevent the noxious vapours which were inseparable from 
the use of gas. Moreover, the temperature of the electric 
light would produce only a fractional part of the heat caused 
the gas, for although the electric light was the result 
of intense heat, it was concentrated, and in consequence 
the rays were luminous rays for the most part, and only very 
slightly heat rays. The chief difference between the two 
lights was that by the electric light there was very little 
combustion. Answering further questions by thechairman, the 
witness said it had been anaes that during the Albert Hall 
experiments the sound had seemed to travel better than it 
usually did, and this he attributed to the absence of vapours and 
currents, which absence caused the sound to travel in an undis- 
turbed manner, and gave the sound a more distinct impression at 
a distance. Other advantages of the electric light were that it 
was principally a white light, and therefore enabled all colours to 
be seen in their true light ; and as there was no smoke in connec- 
tion with it, halls and rooms in which it was used would remain 
clean very much longer than they now could. As to the effect of 
the light upon the eyes, he was of opinion that the light should 
never be placed in the line of vision, because it could not be 
endured by the eyes, and if it had to be subdued on that 
account its chief advantage would be destroyed. He would, 
therefore, as far as possible, place it above the line of vision. 
He had also come to the conclusion that in order to get the fullest 
possible energy of the electric light it should be placed in a similar 
angular position tothe solar light, very high and under reflectors, 
which should reflect it over a considerable area. In streets this 
could be effected by lofty posts, or by affixing the light to high 
buildings. With regard to the question of subdividing the light, 
Dr. Siemens thought this presented no insuperable difficulty, and 
was only a matter of cost. He had recently read a paper on an 
wen which subdivided the light pemety well, and he 
believed the time would come when such subdivision would be 
necessary, but that subdivision should not be carried beyond the 
limit of actual necessity. In the Albert Hall the light given by 
electricity represented 30,000 candles, consisting of five lights in 
a centre, giving a light of 6000 candles each. The gas that they 
replaced re resented 42,000 candles. ‘The engineer of the electric 
lights on the Thames Embankment had informed him that 
the extension of the lights would not be very expensive. 

The Chairman : Now supposing your engine to be working day 
and night, would you find any use for the electric energy in the 
daytime? 

r. Siemens said it could be advantageously used for the dis- 
tribution of power for small purposes. It could be taken, for 
instance, into a milliner’s shop, and used to turn a sewing 
machine. Sir W. Armstrong had successfully made a similar 
application of a waterfall for lighting his hall at night, and work- 
ing lathes and such like tools during the daytime. There would 
be in such a case much less loss than by the use of asteam engine, 
and this would be a cheaper method of obtaining such power. At 
first sight it would appear that there was considerable danger of 
electric light wires interfering with telegraph wires by inductive 
currents, but, as a matter of fact, that would not be so, if 
proper precautions were taken. He did not think that 
if the electric light came into operation for practical pur- 
poses there would be a diminution in the consumption 
of gas. One reason for this opinion was that the electric 
light having been used in public halls, railway stations, 
and so on, the eye would become accustomed to the brilliancy of 
that light, and people would not be satisfied with dim gaslight 
elsewhere. ‘This had already been illustrated in some instances, 
and the gas companies had been obliged to provide a more intense 
light. Besides that, gas companies would probably give more 
attention to the application of gas for cooking and heating pur- 

, for in such ways there would be a large demand for it. 

e electric light had already been introduced for practical pur- 

s in lighthouses, docks, works, warehouses, and there h 

n a great many applications made throughout the country for 
the necessary apparatus. His firm had within the last two years 
—principally during last se ey oar lighting machines to the 
“ie of £57,000. That went to show that electric lighting was 
no longer a matter of practical doubt. 

In reply to Lord Lindsay he said: It would be necessary to 
have guards to the lamps to prevent danger of fire from the 
sparks; but I believe that as the light developes there will be a 

at improvement in the lamps. I do not see that there would 

any great difficulty in ascertaining by photometers the amount 
of light given out by each lamp. I have seen lamps working for 
hours quite noiselessly ; but occasionally there is a hissing noise 
owing to the use of carbon. I am trying experiments to modify 
the use of carbon, and I have little doubt that an improvement 
may be made in this respect. 

y Mr. Puleston: I ates the gaslight in Regent-street is 

ual in brilliancy to the subdivided light on the Holborn 
Viaduct, but is far inferior to a central light raised twice as high 
as the present lights on the Viaduct, and which would be diffused 
more than twice the distance. In the case of the experiment 
made at Billingsgate Market, the light was subdivided and placed 
<—_ about the usual height of gaslights. That might be attended 
with inconvenient consequences, as looking at the light would be 
likely to dazzle the eyes. In all cases where the electric light 
has been centralised T balers it has been cheaper than ges. t 
is the subdivision of the light which causes the expense. It would 
be quite ible to light a Chamber such as the House of Com- 
mons without the rays falling on the heads of hon. members. 

By Mr. Moore: I think gas would be more convenient than 
the electric light in passages and so forth. As regards safety 
from fire, I believe the balance would be in favour of electricity. 

By the Committee: I think the electric light could be used to 
advantage in many situations in collieries. I think it would be 
better to use on the Thames Embankment more powerful lamps 
placed at a > cepted height and longer intervals. In lightin 
towns it would be necessary to have two centres acting upon eac 
point, so as to prevent shadows, 





By Earl ren Ae The resistance to the current would be 
increased by the distance it had to travel under the same condi- 
tions; but distance does not imply a priori loss of power which 
cannot be obviated. Subdivision of the light does, the electric 
light burns four hours at the Albert Hall. The lamp used there 
is similar to the Serrin lamp. The use of the electric light assists 
ventilation. I think gas wi wpteety Sens somewhat cheaper, 

By Mr. Gathorne ream I think there would be no great 
difficulty in distingui — tween the lights in ships and those 
in lighthouses. On board ship there are obvious difficulties in 
the way of using gas, but the clectric light is very cheap, because 
the engine power is ready to hand. ith re to theatres, 
electricity could not be so easily used as ne or foot and side 
lights, as it is not so easy to modify its brilliancy. Sueh a light 
as Edison proposes would be much more applicable in such a case 
than the electric are which cannot be modified. The use of 
platinum and iridium has not yet got beyond the experimental 
stage. We have not re any practical knowledge of it. 

the Committee: I think the best way of lighting the Thames 
Embankment would be by placing the lights on posts in the 
middle of the Embankment at a considerable elevation. I believe 
that could be done more cheaply than by gas. 

By the Chairman : I believe the electric light would be of great 
use In preventing collisions between vessels at sea in fogs. 

Mr. C. W. Cooke, examined by the Chairman: I am a con- 
sulting engineer, and a member of the Society of ‘Telegraph Engi- 
neers, and of the Physical Society of London. In 1873 I had 
something to do with designing a special apparatus for the clock- 
tower of the House of Commons, to show by electric light that 
the House was sitting. My apparatus was designed to allow of 
the changing of the light without any cessation. At present gas 
is used in the clock-tower. The dynamic source of power used in 
the case of the electric light was a steam engine, already at work 
in the House, and the mp» used was the Serrin. I hand 
into the Committee sixteen descriptions of electric light, all of 
which, with the exception of Edison’s, are in practical operation. 
I think or would be a good supplement to gas in some 
cases, a perfect substitute for gasin others, while in some cases it 
would not be as useful as gas. In all places such 
as the Albert Hall, the ouse of Commons, and 
large buildings generally, as well as in open spaces, or in 
spaces where there are obstructions, if the surfaces are white- 
washed so as to reflect the light, I think electricity would be a 
= substitute for gas ; in corridors and such places it would 

a good supplement to gas ; but in narrow streets and in small 
shops, I think gas would be preferable. With regard to the 
uestion of induction, I do not think there would be inusperable 
difficulties in the way. I think before any great augmentation of 
the electric light system the opinion of the Post-office ought to 
be taken as to the probable effect upon the existing telegraph 
system. For 6975 candle power distributed over sixty-two lights, 
the cost in a jcular case in France was £1 9s. 9d. an hour. 
The illumination of the Avenue del’Opera, cost rather more than 
two and a-half times as much as gas. In the case mentioned 
there was a central light equal to that of the Albert Hall, sub- 
divided into sixty-two. But the Albert Hall light not being 
subdivided, was far cheaper than gas. 

In reply to a question as to the relative cost of electric lighting 
and gas lighting, the witness quoted some figures from a report 
to the Municipal Council of Paris upon this point, the result of 
which went to show that owing to the subdivision of the electric 
light that system was much more costly than gas. When, how- 
ever, the electric light could be used as it was in the Albert Hall, 
it was cheaper than gas. The explanation of the great diminu- 
tion of energy by subdivision was the great resistance thrown 
upon the current, and so by multiplying the lights the power of 
the current was weakened. 

The Chairman: In the present systems of electric lighting 
there is a tendency to fluctuation. What is your opinion of the 
cause of this? 

Mr. Cooke: I think one chief cause of fluctuation is the diffi- 
culty of getting really reliable carbons. The carbons hitherto 
used have been sawn out of gas coke, and contain great impurities, 
Another cause of fluctuation is that we have not got as perfect a 
lamp as we have machine. We want a thoroughly good, 
reliable lamp. The new systems—the Rapieff, Jablochkoff, and 
others—owe their existence to the want of a good lamp. ‘The 

pieff is a very steady lamp. As to the arrangement of lamps 
you cannot lay down one law for all purposes, ou must 
apply them to suit special circumstances. It is better, if 
possible, to throw the light away from the eyes and on to 
a white surface from which it = f be reflected, ou 
have a height as in the Albert Hall, you can put the light 
so high that it will not interfere with the eye at all, being 
above your head. But if you put the light low, owing to the 
nature of the place, or because you want a near illumination, 
you must put globes or some sort of distributor around it, other- 
wise the light will be glaring ; but in that case you lose somethin 
in power. Plain glass globes will absorb 10 per cent. of light, and 
ground glass will absorb 30 per cent. With the Jab ochkoff 
there are opal glasses which absorb 60 per cent., and this is one 
cause’ of so great expense of this system. ‘here is another 
point. In lighthouses where you want the light all round, 
ou place the carbons in vertical action to one another, 
yut_ Professor Tyndall and Mr. Douglas, in experiments they 
made at the South Foreland, found it a great yay where 
they wanted to send the light in a particular direction, to place 
one carbon in front of the other. In that case the light was 
thrown forward, and the carbon wasted away laterally, and formed 
a sort of incandescence behind the arc. Speaking again of the 
division of the light, Mr. Cooke said the division involved such 
loss that they were very exceptional cases where it could be 
applied in that manner with =e advantage. There were, how- 
ever, some cases, such as the British Museum, which, without 
the electric light, would be useless after dark. He thought it well 
worth while to go to the expense of illuminating that building, 
and in that case fe thought a divided light would be better than 
a central light for throwing the light over readers or into corners. 

The Chairman asked what were the common motiye powers 
employed to produce the electric light. 

Mr. Cooke replied that steam engines were the most common, 
but the variations of speed of a steam engine were one cause of 
the fluctuations of the light. But with a really good engine a 

rfectly uniform power could be obtained—such, for instance, as 

rotherhood’s 3-cylinder engine. Gas engines were also very 
useful, and it seemed as if the electric light could not start with- 
out in some way giving compensation to the gas whose place it 
was going to take. Gas engines would found very valuable 
where the light is wanted suddenly or only for a short time, be- 
cause while in such cases the steam might not be up, the gas could be 
turned onat once. Hot-air engines were also used in certain special 
instances when it was difficult to get gas or steam. There was 
one at the Lizard which he believed gave great satisfaction. 
Water-power also was used, as by Sir William Armstrong in the 
case mentioned by Dr. Siemens, and by Mr. Hills, of leaf, 
Penshurst, and an American petroleum engine—Brayton’s— 
had likewise been applied. As to the effect of the electric 
light upon the gas companies, Mr. Cooke thought the 

option of this light would cause a greater demand for gas 
to dive the engines, and that there was no sort of ground 
for the “scare” that arose some time ago among gas share- 
holders. Besides the demand for gas ee it would be 
necessary for the companies to increase the illumination in 
streets where gas must still be used and the electric light was 
impracticable, and so, just as the introduction of gas had led to 
our having better candles and oil, the standard of gas illumina- 
tion wold be raised by the competition of the electric light. 
Another advantage to the gas companies would be the increased 
consumption of carbon which they produced, 

The Committee again adjourned, 
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THE SOCIETY OF ENGINEERS. 
March 3rd, 1879. 
Mr. Rosert Pavtson Spice, President, in the chair. 

Tue following paper on “The New Pits and Hauling Ma- 
chinery for the San Domingos Mines in Portugal,” was read by 
Mr. Joseph Bernays, vice-president :— 

The San Domingos iron pyrites mines in Portugal form one of 
a group of three, from which the principal supply of ore is 
obtained which is sent from the southern Spanish peninsula to 
this country. These mines are in close contiguity to the small 
streamlet Chanza, about twelve miles above its embouchure with 
the Guadiana river, which it joins at a place called Pomarao, 
about fifty miles from the sea, The other two mines, forming 
the same group, and competing with each other, are the ‘‘ Rio 
Tinto ” and the “‘ Tharsis” mines, both situated over the border, in 
Spain. About twenty years the San Domingos mines were 
in the hands of a Spanish caieinn company, who had no real 
intention of working them. They had confined themselves to 
clearing out the old Roman adit and a few of the old Roman 
shafts, and had broken a few hundred tons of ore. There was 
no road whatever between the site of the mines and any possible 
shipping port on the Guadiana river, twelve miles distant, 
Pomarao itself being only the name of a locality without either 
buildings or inhabitants. The buildings at the mine at that time 
consisted of a rough house, formed out of an old hermitage by the 
addition of a small carpenter’s shop and smithy for sharpening 
miners’ tools, and some mud and stone huts, built for themselves 
out of the materials at hand by the few miners and workpeople 
employed. The scene, however, soon changed under the ener- 
ES and spirited management of Mr, James Mason, of Eynsham 

all, Oxon, who at that time became the proprietor of the mines, 
ably assisted in London by his representative and relative, Mr. 
Francis Tress Barry, of Clewer, who has since joined Mr. Mason 
in one firm. After having carefully studied the country and the 
river, Mr. Mason fixed upon Pomarao as the shipping port, where 
proper loading stages were erected, and where vessels and 

t s of iderable tonnage can lie safely at anchor. The 
right of way was next acquired for a road from the mines to 
the re and a road was constructed for mules and _ horses, 
which formed the first means of communication. Then came 
the widening and improving the road suitable for mule carts for 
the carriage of the first ore for shipment, and also for bringin 

up building materials to the mine. Subsequently new groun 

was taken in to allow of easier gradients and curves, and a rail- 
road was laid down of 3ft. 6in. gauge, which was first worked by 
mules, but finally taken possession of by the iron horse some time 
in 1861. e work at the mines themselves was, however, durin; 

that interval proceeding rapidly. The mass of ore, which ori- 
ginally was reached by means of shallow levels and galleries, 

















| was now relieved of its superincumbent weight of earth and 





stones, and laid entirely bare to a large extent for open workings, 
the shallow levels oa galleries were extended in all directions, 
new and deeper levels were attacked, hauling and pumping 
engines and boilers, with the necessary repairing shops, were 
erected, and the whole assumed the — and importance 
of a large and valuable industry. In 
thousaud people are now employed in various parts of the works ; 
there are neat streets of cottages for the miners, rows of good 
houses, with gardens, for the gers ai 
office, chapel, schools, &c., and the whole is car ina: 
matic and comprehensive manner under the liberal direction of 
Messrs. Mason and Barry, assisted by able and competent resi- 
dent managers and heads of departments. $ 3 

In 1872, when the author first became acquainted with the 
mines, the ore was raised to the surface of the ground through 
three tunnels, one of which, leading to the upper levels, was 
worked by locomotives direct, the others by means of fixed haul- 
ing engines and wire ropes. As the trade increased, and the 





uality of the ore became better known, however, it was found | 


that it would be desirable to attack a still lower level of the ore, 
and to have a separate outlet for the same with connections, if 
necessary, to the other levels. ‘The question then arose, and was 
discussed at some length, as to the best method for accomplish- 
ing that object. Various methods were submitted. One plan 
suggested, was to drive another tunnel, with a gradient similar 
to the steeper one now in use, viz., on an incline of 3 or 4 tol. 
The tunnel to commence near the mouths of the existing tunnels 
and to be worked by means of fixed hauling machinery erected 
in the vicinity of the present engines, the rails to be laid in such 
a way as to allow the empty descending trucks to — counter- 
balance those which were brought to the surface filled. Another 
plan proposed was to drive a tunnel of less inclination and 
greater length outside of the principal mass of ore, and parallel 
to its main direction, touching the ore at the lowest practicable 
level by means of a curve, and brought in contact with the 
higher levels by means of special curved galleries. This tunnel 
could have been driven at a gradient of 1 in 20 or thereabouts, 
and could thus have been easily worked by our ordinary locomo- 
tives, which are employed on a line the heaviest incline on which 
is at the rate of lin 19. The next a that recommended by 
the author, was to sink vertical shafts outside of the principal 
mass down to the deepest level, with suitable landings at any of 
the higher levels with which it might be desirable to connect the 
system. es and winding engines to be used similar to the 
an gene adopted, the ascending and descending — 
Culenciee each other. Yet another plan was examined, viz., the 
use of inclined shafts or pits, with cages on which the trucks 
would be placed and pulled up by means of winding engines, one 
ac’ 
between 


empties balancing the full trucks, as in the previous plan. 
y 


of these propositions having been caref: 


usy times more than two | 


d employés, a central | 
carried on in a syste- | 
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| 





the proprietors, the resident officers, and the author as the con- 
sulting engineer, and an estimate of the probable cost of each 
arrangement having been made, with due consideration of the 
local difficulties in each case, the author’s scheme of the vertical 
pits was finally approved of and adopted, and is now in course 
of execution. The next point to be settled was the size and 
shape of these shafts, and here several features had to be taken 
into consideration. First, as to the size. It has been the custom 
at the mine, since a railway was first laid down, to have all the 
lines, both above and below ground, of the same gauge, and all 
working trucks of approximately the same size, in order to avoid 
waste and loss in loading and unloading the ore. Thus any 
truck loaded at any part or level of the mine can by one 


| or other of the appliances already mentioned be taken to the 


surface and despatched on the railway journey down to the 
shipping place without the expenditure of any further labour. 
The writer need not dwell upon the particular advantages of 
that arrangement, as the saving in time, labour, expense, and 
wear and tear wherever such a system can be carried through, 
will be evident to everyone. en, therefore, the question 
arose as to what gauge of rails and what size of trucks to 
employ in the new levels, it was speedily agreed to adhere to 
the gauges and sizes in vogue, although the new and lower 
levels would for many years to come be carried on quite 
independently of the rest. The gauge of rails is 3ft. Gin. 
The trucks in use carry each about 44 tons of ore. Their 
bodies are of iron, about 6ft. long by 4ft. wide by 2ft. deep, with 
one end made to open for the discharge of the ore. The under- 
frames are of oak, carried on four wheels, each 2ft. diameter on 
tread, and fitted with steel tires. There are no bearing springs 
nor spring buffers, the axle-boxes are — bolted underneath 
the frames, with a thick piece of vulcanised india-rubber between, 
and the drawbars take hold of the underframes through the same 
medium. The total length over the ends of the sole-plates, which 
form dummy buffers, is 8ft. There are at the mine also a few 
varieties of side-tipping trucks, holding 5, 7, and 10 tons each 
respectively, but as these are not used underground, and are 
required only for special local purposes, they need not at present 
be further considered. On a future occasion the author muy be 
able to describe a new tipping arrangement which he has applied 
to some of the heavier of those side-tipping trucks, and which 
appears to work satisfactorily. The size of the trucks being 
— as just described, determined of course the size of the cages 
or raising the same, and this settled the size of the shafts. Next 
the question of their shape had to be considered. The experience 
of the mines — been principally gained from tunnelling and 
shallow pits, and these having always been made secure by heavy 
timbering, it will appear natural that a shaft should have been 
demanded in the first instance of rectangular section, of such 
size as to admit of the two cages side by side with a timber 
partition between them, and the whole heavily timbered. But 
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after very considerable discussion and counting of the cost, acci- 
dentally aided by a rather heavy conflagration in one of the 
timbered tunnels, the author’s = of two separate round shafts, 
lined with brick or stonework where required, was at length 
accepted as the final arrangement. These shafts are 11ft. 
diameter in the clear, each providing space for one cage only, 
and are intended to reach a depth of about 130 yards. Yet 
another point of interest remains to be brought under notice, 
before proceeding to explain the drawings and arrangement of 
the machinery, as determining the power and size of the entire 
lifting apparatus. It has been stated that the load of ore 
carried by each truck is about 44 tons. Add to this the weight 
of the truck itself of 2 tons, and that of the cage 3} tons, there 
results a gross load of 10 tons. Allowing further 1 ton for the 
weight of the rope when the cage is down and another 1 ton for 
friction, we get the entire load on the rope as 12 tons, which is 
considerably in excess of any load raised from dee by 
means of ane @ in this country 7 eee nder these 
circumstances it was necessary to somewhat modify the arrange- 
ment of the machinery from that in sock oom A the present 
moment at most modern shafts, as will be seen from the draw- 
ings which the author will now proceed to describe. Di 
Figs. 1 and 2 represent aapuaaty Ge sectional elevation and 
plan of the general ement of ts and winding machinery. 
A A are the two shafts, B the overhead pulleys, C the winding 
drums, D the winding engines and intermediate gearing for 
driving the drums, E the boilers, F the chimney shaft. As it 
is the intention to use rock-drills fed with compressed air, in 
sinking part of the shafts and in driving the galleries hereafter. 
8 has been left for the necessary machinery. The general 
P eee oe ee also an air receiver or large 
air vessel G, which has y been placed in position. There 
is also a small smithy and workshop and store room attached, in 
order to avoid the necessity of sending for matters down 
to the ag shops and stores which are about half-a-mile dis- 
tant. Figs. 3, 4, 5, 6, 7, and 8, give some particulars of the con- 
struction of the pits in accordance with the writer’s specification. 
As already stated the pits or shafts are 11ft. diameter inside 
in the clear. They are placed at a distance from each other of 
20ft. centres, which figure also re mts the difference of 
their respective distances from the winding drums. One of the 
shafts is placed 2ft. behind the other in plan—Fig. 5—in a direc- 
tion at + ad angles to the other dimensions. This gives the space 
uired for clearance of the two flat ropes and connections, and 
allows of a straight lead being given to each rope from the drum 
to the overhead pulley. The shafts are each built of 14in. brick- 
work in mortar, except at their mouths and at each opening for a 
gallery, where they are 18in. thick. For 12ft. down from the top 
they are laid in cement, and brick rings three bricks high, laid in 
cement, are introduced throughout, at distances of not over 10ft., 
in order to give stiffness and to retain a rigid shape. The mouths 
of the two tunnels are surrounded by a deep and solid layer of 
concrete, partly in order to prevent any surface moisture from 
getting near the shaft, and ee for the purpose of forming 
a rigid bed against any yielding of the surrounding ground, besides 
making a solid basis for the heapsteads. 

Figs. 6, 7, and 8 represent three different stages of the sinkin 
process, to an e' scale, the first showing the upper cemen 
cylinder nearly completed, and the second showing that cylinder 
finished, with part of the concrete bed, and the commencement of 
the next lower part of the steining. Fig. 8 shows the sinking pro- 
ceeded with down to the springing of the arch for the tunnel or 
gallery, and also indicates one mode of timbering and under- 
pinning, in ground which would not stand by itself as in Fig. 7. 

t will here be right to mention that the drawings and specifica- 
tion for the construction of these shafts were pre on the 
strength of reports from the mine, as to the nature of the ground 
— which the shafts had to be driven. It was reported 
that the ground was com principally of metamorphic rock in 
small irregular pieces, liable to fall in, especially if found in con- 
junction with water, and therefore requiring the shafts to be 
well and carefully steined throughout. Luckily, however, the 
ground was found in reality much harder and more favourable 
for the purpose than was at first anticipated, and hardly any 
steining has been found necessary for some distance down, except 
at the top. Indeed, in some parts the material is so hard and 
sound that it was not found necessary toadhere to theoriginal round 
section of the shafts in such places, but tomake them rectangular 
instead, and of such size only as will suffice for the passage of the 


Fic. 5 shows a sectional plan of one of the methods of joining 
a tunnel or ered with each of the two shafts. The gallery is 
of sufficient width to allow for two lines of rail of 3ft. Gin. gauge, 
one for full and one for empty trucks, whereas each branch is 
only for one line, points and ings being provided to allow of 
the trucks being taken to or from either The trucks are 
pushed or pulled along the galleries by mules, and the rails are, 
therefore, provided with fixed points only, the same as on ordinary 
tram-roads. At regular intervals throughout the shafts cross 
beams of wood are inserted—Figs. 3, 4, and 5—fitted to receive 
the upright steel guide rails, along which the .cages glide up and 
down, on cast iron shoes. The catches for holding the cages in 
position during the time of placing and removing the trucks are 
fixed on iron girders, and will be described together with the 


cages. 
One point remains to be mentioned in connection with the 
shafts, viz., that the loaded trucks are not brought up to the 
surface of the ground, but pass through a tunnel at the brace 
some 35ft. to 40ft. below it. This gives sufficient headway for 
the cages, and saves the outlay for a very high pithead or heap- 
stead. The head is built of timber, and le only of such 
height as to keep the overhead pulleys a safe distance from the 
ground. The cages used in these shafts are constructed entirely 
of iron, with only a wooden flooring and ceiling, and made suit- 
able for the ordinary mine trucks. These trucks, as already 
stated, are 8ft. long over the dummy buffers, and many cf them 
carry a plain lever brake, the lever standing up high above the 
The dimensions decided upon for the cages in order to 
suit these trucks are as follows, viz. :—Length of platform, 
8ft. 6in.; clear width between uprights, 5ft. 8in.; and clear height 
above top of rails, 8ft. 4in. The cages having to carry a heav 
load all in one truck, and not easily kept perfectly omteel, 
required to be constructed of great strength and stiffness with as 
little weight as possible, and their construction is shown in 
Figs. 9, 10, and 11. The two steel rails of 3ft. 6in. gauge, on 
which the truck runs, are placed directly over two braced angle 
iron girders, connected, in their turn, to two cross girders about 
4ft. apart. These, by means of triangular omg are rivetted to 
the four main upright — irons, each of 44in. by 4in. by fin, 
section, the whole well and securely braced by ra applied 
in every direction. The — ends of the upright — irons 
are forged into heavy eyes for holding the shackles of the chain 
slings which connect the cage with the lifting rope. Four channel 
iron struts, with suitable corner forgings and braces, constitute 
the upper frame of the cage, and each is further provided with 
four upright timbers carrying each two cast iron shoes, which 
run in the steel guide rails previously mentioned as fixed in the 





shafts. 
The arrang t of catches for sustaining the at rest at 
any of the levels is shown in side view in Fig. 1b A pair of 


rivetted iron girders on each side of the shaft carry cast iron 
brackets, in which an iron weighshaft can turn freely. ‘I'o each 
of these shafts are keyed two inclined iron levers, so 

- the en es them _ of the way, and 

e cage passed, they are brought back to their i 

position by means of eett loot fixed to the outer ends of the 
eee upon by a counterweight and rods, as indi 

in the drawing. The catches are prevented from closing up too 
far by lugs forged on at the top, which take hold of the iron 
girders fixed above them, and thus insure their proper position. 





The same girders also act as supports for the outer ends of the 
rails leading on to the cage. One of the counterweighting levers 
is lengthened, to form a handle for drawing the catches out of the 
way when the cage is to descend. A set of the catches, as 
described, is fixed in the vertical shafts on a level with each 

ery from which ore is to be raised. When any lower gallery 
is to be served, it is necessary that the cages should safely me 
all the catches on any of the higher galleries, both in ascending 
and ——— for which purpose the hand lever previously 
mentioned can be safely locked in the “clear” position, leaving 
the shaft quite free between the top brace and that gallery whic 
mite hauling engi d machi lied for thi 

The ng engines and machinery supp! or this purpose 
are re) mted by drawings—Fig. 13, general elevation; and 
Fig. 14, general plan. The power is derived from a pair of hori- 
zontal coupled engines with 24in. cylinders by 4ft. 6in. stroke 
each fitted with four Cornish double-beat steam valves, worked 
with the usual weighshafts and link motion for reversing. The 
engine shaft carries a light fly-wheel weighing only about seven 
tons, the object being merely to protect the teeth of the wheel- 
gearing against d from letting on steam too suddenly. The 
cylinders are steam-jacketted, as are also the covers, and the 
piston rods pass through glands at both ends. They are of steel, 
and of sufficient strength to carry the piston free in the 
cylinder, care having been taken to turn the piston bodies smaller 
than the bore of the cylinders so that the packing rings only 
shall touch during the work. Motion is transmitted to the drum 
shaft by means of spur gear and an intermediate shaft, reducing 
the speed in the ——_ of 5°43 revolutions of the engine to 
one revolution of the drum. The spur wheel on the drum shaft 
has 152 teeth 15in. broad, and of din. pitch, the pinion on the 
engine shaft has twenty-eight teeth, and the intermediate wheel 
108 teeth. The drums are of cast iron, 11ft. diameter on their 
working face, and each is fitted with eight double arms of timber, 
reaching to a diameter of 16ft., and leaving space between them 
for a flat rope about 6in. wide. 

The most notable peculiarity in the arrangement of this hauling 
machinery, besides the return to spur gearing, will probably be 
found in the construction of the drums themselves. These had 
to be arranged with a view to allowing for the easy and quick 
change of working } of the ropes, for the purpose of raising 
ore from several galleries, a change which might have to be made 
several times in aday. Each separate level containing only a 
few working galleries, they are not sufficient for supplying a 
proper number of filled trucks to keep the engines fairly at work 
the whole day. But by allowing the loaded wagons to slightly 
accumulate in each level during part of the time, the engines can 
raise alternately from whichever level the output is greatest, and 
thus keep all properly going. If, for instance, the men are at 
work in three levels, say at 70 yards, 100 yards, and 120 yards 
from the brace, and they start first by hauling up all the loaded 
wagons from the 70 yards level, this will give the men at 100 
yards and 120 yards time to push their loaded wagons up to the 
shaft, and whilst these are being raised in rotation, the men at 
the 70 yards fill their trucks in readiness for the next day’s haul- 
ing. ‘Thus with one set of hoisting apparatus the whole of the 
levels connected with the shafts can be properly served, thereby 
saving the cost of asecond and perhaps a third set of hauling 
machinery and shafts. 

Figs. 15 and 16 represent parts of the drums showing the 
arrangements made to meet the requirements just described. The 
drum shaft is 15in. diameter all over except in the bearings, and 
one of the drums is keyed to it with two sunk steel keys. The 
drum runs loosely on the shaft, being held in position by 
collars at both sides. One side of its centre boss is enlarged to a 
diameter of 4ft. Gin., and carries twelve 3}in. bored holes in a 
circle, equidistant from each other. These twelve holes engage 
with twelve steel pins carried in a heavy casting, concentric with 
the shaft on which it forms a sliding clutch, held in position by 
four steel feathers. It carries a turned groove at its smaller end 
in which works a brass ring with two strong projecting pins, 
taken hold of by a hand lever, with which the clutch can be put 
in and out of gear. When out of gear, the drum runs loose on 
the shaft ; when in gear it revolves with the same, and in this 
position the clutch is held secure and is prevented from accident- 
ally losing its hold by two hinged iron clamps, which are thrown 
over it and screwed down tight with set screws. Each of the 
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in halves. The rims are each carried by thirty 1jin. wrought 
iron round arms cast into the centre boss at one end and into the 
rim at the other, the inner ends being stepped into the boss right 
and left alternately, forming two complete cones of arms for the 
rigid support of the rim, ‘The pulleys are keyed on wrought iron 
shafts Yin. diameter, supported on bushed bearings 6ft. apart, 
which are inclined at an angle to meet the resultant of the strains, 
Intermediate guide pulleys are also provided, each 4ft. in dia- 
meter and 12in. wide on the rim, with deep flanges for the 
pu of carrying the inclined part of the ropes between the 
engine-house and the heapstead. ‘The general plan—Fig, 2— 
shows three boilers, and space for an additional one should such 
become necessary hereafter. ‘lwo of the boilers as shown are 
expected to be quite sufficient for the work. They are of the 
usual Lancashire type, and kept within reasonable limits as to 
diameter, for convenience of shipment ; but as the whole of the 
transport at both ends is in the present case carried on by rail- 
ways, there was no need for the adoption of ‘of particularly con- 

lensed and more complicated construction. ‘The boilers are each 
30ft. long and 6ft. diameter, with two flues of 2ft. 2in. diameter 
each, all connections are flanged from the plates throughout, no 
angle iron being allowed in construction for such purpose ; 
they have the usual fittings and mountings, both the water 
and the coal being of good average quality. All the plates 
are of B.. B, Staffordshire quality, except over the fire, where 
Yorkshire plates are used; the flues are stayed with iy rings, 
and the pay een me seams of the shell are double rivetted. It 
is perha) ardly necessary to go further into the details of 
these boilers, except ibly as regards the construction of the 
longitudinal seams of the shell, which differ from the usual con- 
struction in that they were specified to be ae in such 
manner “that no two longitudinal ge of plates shall occur at 
the same level.” In boilers as usually made the succeeding rings 
of Se = break joint, so that those of the first, third, and 
fifth rings coincide, and also those of the second, fourth, and 
sixth, &c., with each other. In boilers made to the author's 
specifications each ring of plates is shifted round by a few rivets 
against the preceding one, so that, for instance, the horizontal 
seams of the third ring are about 4in. in advance of the first in 
the direction of the circumference, and those of the fifth ring show 
an equal advance against those of the third. Any horizontal sec- 
tion of the boiler will thus expose only one short length of rivetted 
joint to the bursting pressure, the remainder being solid plate, 
which, it is maintained, adds to the strength of the boiler without 
additional cost. ‘The author has for some years been in the habit 
of constructing his boilers in that way, and the result has been 
quite satisfactory. 

The setting of the boilers is that usually adopted, without mid- 
feathers. The hot gases from the two internal flues travel into 
side flues right and left towards the front of the boiler, where they 
dip into one common fiue underneath, on their way to the 
chimney. All the poste of the setting touched by the hot gases 
are lined with fire-brick, except the return flue, and ample 
provision is made for cleaning. 

In conclusion, the writer io only to add that since he com- 
menced to write this paper all the machinery and apparatus 
herein described have med made and delivered at the mine, the 
sinking of the shafts has been commenced, and has not hitherto 
shown ony particular difficulty. Water has only lately begun to 

et into them more freely, and arrangements will have to be made 
or keeping them dry. The foundations for the engines and 
boilers are also well forward, and should the demand for ore 
require it, all could be in working order in a short time. Unfor- 
tunately, the present state of the ore market is such that for the 
moment our ordinary means even for producing the ore are not 
fully employed, and that new workings will probably not be 
required for some time to come. The work on them has therefore 
recently had to be stopped, and no early date is fixed for its com- 

letion. When the new shafts are completed, and shall have been 
in work for some time, the author hopes to be able to lay before 
the society some data as to the working of the whole of the 
machinery, and as to the amount of ore that can be raised with it 
in a given time, 

The boilers were executed by Messrs, Fernihaugh and Sons, of 
Dukinfield, similar boilers having been previously supplied by 
Messrs. Galloway and Sons, of Manchester; the engines and 
hauling gear by Messrs, Robert Daglish and Co., of St. Helen’s, 
I hire ; the cages and catches by Messrs. J. and G. Joicey, 





ms has a separate brake, the levers of which are cx 
one weigh-shaft, and when at work are handled by the engine- 
driver by means of levers jointed to one rod and handle, brought 
up to his position near the link reversing gear. But for the pur- 
pose of changing the length of the rope from one level to serve for 
another, the two brakes can be disconnected by the withdrawal 
of a pin, and each worked separately. 

The modus operandi for changing from one level to another is 
as follows :—Let it be supposed that work has just been finishe1 
at the 70 yards’ level, and it is desired to start hauling from the 
100 yards. The cage, which is suspended from the fixed drum, 
will be placed and held upon the catches at the upper brace of 
the shaft; the other cage, which is suspended from the loose 
drum, will then te down at the 70 y ’ level, the catches on 
which landing are pulled out of the way and locked in the 
“clear” position. The attendants now se te the two brakes 
from each other, tightening up each independently. They then un- 
fasten and throw back the two iron clamps which secure the clutch 
to the loose drum, and draw the clutch out of gear. They then 
gradually slacken the brake on the loose drum, and the cage sus- 
pended therefrom will descend slowly until it reaches the catches 
on the landing of the 100 yards’ level, where its motion is arrested. 
The clutch is then pushed into gear and the twelve pins quickly 
find a bearing, thus adjusting the position of the cage to within 
the twelfth part of the circumference of the drum, the utmost 
difference being within 14ft. of the _ length. After 
securing the clutch by means of the two c and re-connect- 
ing the two brakes for working simultaneously, the engines are 
ready for hauling from the new level; and the whole operation 
of adjusting to that level need not take more than ten minutes to 
accomplish. 

To return to = ower os a 4 poem action oo. place, the 

resting on the top catches being that suspen from the 

a drum, whereas the bottom cage is nt sa to the next re- 

uired level by allowing the engines to move round gently with 
the fixed drum, until the cage has risen the proper height. 

The steel wire ro for engines will be made flat 54in. 
wide and jin. thick, com: of 7jin. round — worked u 
together, of ample strength for a working load of 12 tons, peo te 
ing friction and its own weight, and capable of sustaining a 
breaking strain of over 100 tons. They are intended to be con- 

of best selected crucible cast steel wire, carefully 
annealed, with wire cores to the strands and hemp-cores to the 
ropes. ‘The best method of testing them during the after manu- 
facture has not been finally determined upon, but it is pro 
to strain to destruction a short part of each rope as it is being 
manufactured, then to cut off the part so tested and carefully 
splicing new wires for the continuation of the manufacture of the 
ropes. The new splices would of course have to break joint pro- 
perly, and on completion the whole rope could be tested in suc- 
cessive lengths to, say, double the working strain. 

Owing to the slight speed which will be given to the ascending 
and descending cages, it has not been considered necessary to 
provide for any safety-hook or other appliance against over- 
winding, the connection between the rope and the cage bein 
made with plain shackles and pins. Nor are the cages provided 
with any self-stopping arrangement against of the 
ropes, as these have a large margin of worling strength 
and will be under daily careful inspection, while no persons will 
be itted to make use of the cages when they are otherwise 
1 . The overhead leys are 12ft. diameter on tread, 7in. 
wide, and with a guide each side 6in. deep, strengthened 
on the outer a strong bead all round, they are cast 
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yes ot Hanp Sionat Lamps, 5. Cowdy, Queen-street, lanien. —2l1st Decem- 


8 
= ‘Courovxp fo for Sanrrary Purposes, W. Jeyes, Catherine-street, bir- 
+—23rd December, 1878. 

5254, £AM GENERATORS, J. Blake, eae. 

— Looms, R. C. Stephenson, Bradf ‘ord.—A communication from 8. 

5271. omsand Snoes, W. McAdams, Kner ay 

5278. MouLpinc MACHINEs, r* 
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2688. Apparatus ror Detectinc Heat In Bearincs, LuBricatine, &c. 
M. Stobbs and H. Poole.—Dated 5th July, 1878. 10d. 

The apparatus consists of a chamber or reservoir poner | a piston 
rod and a jiston actuated by a spring, the intervening spaces 
in the chamber being filled with expels fusible upon a rise in tempera- 
ture. 





2967. Macuinery ror Distitiinc Liquips, A. D. Bryce-Douglas.— Dated 
25th July, 1878.—(4 communication.) 6d. 

An air pump or steam jet or other exhausti bined 

with an crvemyounenh of surface condenser, powe Foi of Maine or hori- 


zontal plates of brass, iron or other material, plain 
or of ot aver oe hana tubes, or of layers of boxes Fitted oy oy or 


plates, or surfaces placed one above the other and joined to each other by 
pipes, with an intervening space between box, and this condenser is 
placed in a cylindrical or other shaped box made of cast iron or other 
metal, noe with the liquid to be distilled on the one side of said 
surfaces an d the steam and resultant liquid for evaporating said liquid on 
r. 
3058. Prixtine Yarns ror Weavina Carpets, &v., E. Crossley, M. 
Morley, and J. Thomas.—Dated 2nd August, 1878. 4 

For the purpose of preventing the carriage of the colour trough or box 
with the colour roller or pulley traversing the drum or cylinder the whole 
width, when the drum is only partly wound with yarns, the colour 
or box is lowered, thus removing the colour roller or pulley from contact 
with the yarns at any required point of the traverse, so as to cease = 
ing when required, w! allows the printing of any portion of the 
$113. Macnrres ror PLaninc Woop, me L. Varicas.—Dated 7th lliibin 

1878.—(A communication. }—(Complete.) . 
BB on consists, First, in ae aco bein spindle of the cutter head in two 
ings, and mounting the cutter ereon between said 

one eal f which is made so that the height of the bearing from the centre to 
the base will allow the largest cutter head ever to be used on the machine 
to be inserted, and is detachably supported on the frame or stand in such 
a manner that it may be removed dil by sli, it axially off the 
spindle. ona providing one of the two tables with a slide, to be 
used in or grooving, for bridging the gap between the tables * 
one end of oy: cutter head, so that the stick or ber may have a su; 
at this end of the cutter head, as well as at the other end, where it is eld 
in the gained framed, 


3158. Ciaret age &e., A. Kelley.—Dated 9th August, 1878. 6d. 

To the interior of the “ing, extending from the handle to the lip or 
spout, is constructed a cylindrical tube, carrying in its interior a piston 
and rod, ome end of the rod projecting iver od = yrs of the jug and 





Pree The piston and rod is held in position by a 
ana poling a outward prsure to that part ofthe Tod 
the spring ton, and expose an aper- 


a in the lip or ay bo aewwen whi “he liquid will flow, but upon 
releasing the rod it will regain its normal position. 
$213. Macuinery For Comprne Woon, &c., R. Scott and J. Hanson.— 
Dated 14th August 1878. 6d. 

consists, First, in the construction and employment of sectional 
segments fitted with a blade or knife to keep the nibs or noils between 
the comb, and also fitted with small brushes to tightly or dab the 
fibres in the teeth or pins of the small inner circular comb. Secondly, in 
the combination, construction, and employment of discs or runners, 
a. and Knife for pressing the fi in the teeth or pins of the 


3304. Srriprine QuILts, AND APPLYING THE FEATHERS OR } a IN THE 
MANUFACTURE OF WOVEN Faprics aND Fexts, W. B. Gedge.—Dated 
22nd August, 1878.—(A poset ot mae eng 6d. 

The consists mi of a cutting or stripping roller or 

linder of small diameter, | fed y means of an endless and com: 
ed with an ent insuring the production in the ay ofa 
current of air of suitable force to carry away the down o ed, and 

Gnuse it to deposit tteelf at a distance from e feathers 


83334. MacHINERY AND APPARATUS FOR THE MANU¥.<tURE OF CoM 
POUND CARBONACEOUS MATERIALS, &c., 7. Atkins.—Dated 24th August, 
1878. &d. 

The First part of this invention relates to the construction of sma 





dha tre Sout Ee poy inicio 
escape 0 the evolv th exploy — ers. 
These vessels are with in the of 24 1b. 


crushed bo! 

to polly in combination with from 3 ib. “to Sb. ot shale to 1 cwt. of 
The Second part relates to the cylinders and pistons of various 
ae for the of and annular compounds of 
carbonaceous materials. The lower parts of the cylinder are cut to the 
various circles required, similar to oscillating valves, and the pistons 
may be — globular or cut in other forms. The bottom parts work on 
are bored or cut in like manner, a Third part relates to 
eae or ny tesco The grates are ed to rotate on a pivot in 
the centre, or are made to travel on friction rollers, and are furnished 
with cu * attached thereto, cr may be worked with a ratchet or rack 

actuated by hand or kept in "motion by machinery. 


8340. Ramway Brakes, C Fairholine.—Dated 24th August, 1876.—(A 
communication.) 8d. 

A friction drum is mounted on a lever pressed by a weight or spring, 
and this lever, when the brakes are not in action, is held in opposition to 
the weight or ’ spring keeping the friction drum out of contact with the 
axle drum. The lever is held up by a chain passed round and over guide 
pulleys, and extending each way along the —— under the framing, 
so that it can be coupled up to similar rods and chains on adjoining 
carriages, or it can be fastened at either end of ha own carriage A bi, = 
of the chain is led upwards and over a pulley in a guard’s van or o 
compartment, the said pulley having on its spindle « ratchet wheel held 
byapawL ‘The releasing of the pawl at once releases the chain, allowing 
the levers of the friction cs grt of this and of the other carriages with 
which the chain is d, bringing the several friction 
drums into contact with their fan Bon mn axle drums, and so causing the 
brakes to be applied on all the connected carriages. 


3344. Macuinery ror ComBine Wool, &., W. Fearnley and R. Dracup. 

—Dated 24th August, 1878. 6d. 

A curved gill is employed in which are fitted fine pins or teeth. This 
has a backward or drawback motion. The drawback is worked 
by fitting on the side shaft of the frame of the combing machine a tappet 
or cam, which actuates a friction — fitted to a lever. The fulcrum of 
this lever works on a stud, which is fixed in a bracket bolted to the 
frame. Between the fulcrum and the friction roller is fitted a lever, 
— — a short lever fitted on the end of a shaft, which extends 
apparatus. On this shaft are fitted two hanging-down levers 
po with slot holes Fon late the stroke. To the hanging-down levers 
are fitted side levers, w! are conn to rocking levers. The top 
ends of these levers are fitted to the gill ends, the fulcrums being the top 
of the levers, and the ends fitted to the side levers, and work on studs 
fixed in brackets bolted to the frame. 
3361. age Hypraviic Motors, W. H. Bailey.—Dated 26th 
August, 1878. 

This consists in a sign rs somewhat the shape of a fork with 
a couple of cross bars, the ends of the prongs forming the feet or the 
brackets, the valve being in the centre, where the prongs branch 
towards each side, and the cylinder and slide or draw bar running through 
the Legge 1 at os oy be angles or in any other convenient position ; suitabie 
bosses an being formed in the prongs or arms of the fork to 
receive “the cylinder, which consists in most cases of a plain piece of 
brass or other metal tubing imserted from one end and having its ends 
expanded in the usual way, enue the braves! ends, being of the usual 
description, are attached to the 
3362. Dressinc Car AXLEs, rng Pa N. Smath.—Dated 26th August, 1878. 

(Complete.) 8d. 

This relates, First, to improvements in a machine for dressing the 
journals of railway e axles, whereby the dressing may be accom- 
plished without the necessity of taking the axle, with the wheels fixed 
thereon, to the lathe. Secondly, to improvements in a —. whereby 
the bearing boxes or caps for the journals may be truly dressed to a 
curvature of any desired radius within the limits of the machine by 
means of a rotating table, capable of a variable and excentric movement 
with respect to a rutating cutter operating in connection therewith. 


33°71. Muxinc Corves anp Wacons, J. Taylor.—Dated 27th August, 1878. 








The bottom of the corf is formed of a plate of iron or steel, preferably 
cast in one solid piece with the draw bars, pedestals, and buffers, and 
having suitable cavities or recesses formed therein’ to permit of the 
wheels when placed in position projecting inside through the bottom of 
the corf for about one-half of their diameter, and thus partly running 
inside the corf. 


3381. evecrma CompBusTion IN Furnaces, J. Imray.— Dated 27th 
August, 1878.—(A communication. }—( Not ‘proceeded. with.) 6d. 

The fuel in the retort chamber is more or less ex to the heat of 
the combustion of that on _the fire-grate, and is supplied with a limited 
amount of air; the b gases g d in the retort issue into 
the flue, where they mix with the gaseous products and hot air over the 

te, by which they are consumed ; the hot fuel from the retort after 
ving parted with more or less of its gaseous ingredients, is spread over 
the fire-grate, where it undergoes complete combustion. 
8388. Locks or Fasrentycs ror Ratpway CarriaGe Doors, &., N. 
Thompson.—Dated 27th August, 1878. 6 

Fixed on the door jamb, flush with the edge thereof, is a plate formed 
with a fixed catch, and on the door is fixed a plate provided with guides 
in or on which a vertically sliding piece is mounted. This sliding piece 
carries a handle and an inclined faced catch to act in combination with 
the catch on the door jamb. The sliding piece may be provided with 
rollers to facilitate its free motion, and if desired a spring may be em- 
ployed to assist its downward motion. 

3306. Reverseratory Furnaces, G. F. Redfer.—Dated 28th August, 
1878. pote oo owe anna 6d. 
with a furnace hot air chambers at cach side, 
and at the “te tp of the the fire chamber, and a coking chamber arranged in 
front of the chamber opening laterally into the fire chamber, and 
another heating chamber located under the coking chamber opening 
into the fire chamber, so as to allow the heat from the = chamber to 
strike under and heat ‘the bottom of the coking ch 
the slack and generate gas or carbonic oxide, pies the. ates of the 
slagk or fine coal is consumed as fuel. 
3398. "a ee FOR EvaporatinG, &c., J. Jowett.—Dated 28th August 
187: i 

This consists in a series of pans, so placed that by preference only one 

fire is re to communicate its heat to a number of them, but when 
necessary, more than one fire can be employed. One pan is * placed on 

each side of the fire or _ and another immediately over the same, whilst 

a fourth is applied round the chimney. The steam generated from any 

of these pans may be utilised under other pans for evaporating purposes, 

and is ultimately passed away into the chimney. 

3409. Fasteners ror Broocues, SHawt Pins, &., W. Merchants.— 

Dated 29th August, 1878. 6d. 

The frame or back or body of the brooch or other article is provided 
with a cap or shield turning on a centre, and so fitted that in one posi- 
tion it covers and holds the end or point’ of the pin, and in the other posi 
tion allows the pin to be freely turned on its contre of attachment. 


3416. a Sups AND PropeLiers, W. J. Griffiths. —Dated 29th August 


1878. 
This consists, First, in the ne of the screw frame of single screw 
ay to about two-thirds of th ter of the screw or more, Secondly, 
the screw at the otter end of the screw frame. Thirdly, in 
ake after part of the stern of screw ships above the level of the 
shaft and as high as the top of the screws, of the same thickness, or 
nearly the stern post for a distance forward of the screws equal to 
two- more or less, of the diameter of the screw propellers, before 
the taper or wedge form of the ship commences. 
3427. Fre Escapes, E. T. Fowler.—Dated 30th August, ‘1878. 6d. 

This consists in mounting on the parapet or top vi the front or back 
wall of a house, midway between two vertical tiers of windows, a barrel 
or winch, round which is wound an iron chain ladder, whereof the treads 
or rungs are composed of iron bars at convenient distances apart, fixed 
and extending between the two side chains of the ladder. In combina- 
tion with the winch or barrel is a bell or gong, so arranged that it is 
sounded by the treads or rungs of the ladder coming in contact therewith. 
To the loose end of the chain ladder is attached the upper end of a chain, 
which hangs down loosely between each tier of windows. 

— Savine Lire at Sea, F. P. Warren.—Dated 30th August, 1878. 4d. 
ed to the masts, bowsprit, funnels, turrets, or superstructures 
of “the vessel are layers of cork, in suitable lengths, in some cases placed 
in ai metal cases to obtain a greater buoyancy. These layers ef cork 
are so fitted as to be readily detached. 
3434. Sprines ror Locomotive Enotves, Rattway Carriaces, &c., §. 
ison.—Dated 30th August, 1878.—(A communication.) 6d. 

This consists in a spring constructed of a plate or plates or leaves, whose 
transverse section is curved, or cf the figure which would be mted 
by the transverse section of a portion of a tube split longitud Bey sa 
reed the spring being constructed so that when mapped dey ied the 

strain of tension is exerted on the beitren | and the crushing force at 

the edges, the several plates or leaves being all of this form and position. 
$485. Macninery, Too: Hoipers, AND TooLs For Coen, PLANING, 
a eure FREESTONE, SLATE, &c., 4. Dunlop.—Dated 30th August, 











relates, First, to ve improved plane for executing ht or 
curved work, consisting of two separate portions, duplicates of each 
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other (except that the one is intended for rough cu the stone, and 
the o partly for that and also for completely the stone), 
which portions are set in a frame or box, one in front of the other, in 
such a way that the one portion can be de; in the box or frame 
while the other is raised, and vice-versd, so t the one a may be 
plied to the stone while the stone is passing under the plane in one 
ion, and when the motion of the stone is reversed the portion for- 
mwerly in action is lifted the stone, and the other portion depr d 


$512. Ataru Aveanarus ror Bicyoues, &c., J. Harrington.—Dated 5th 
6d. 


September, . 4 
One end of a lever terminates in close proximity to the spokes of the 
nw » 80 when the wheel revolves the lever caused to 
reciprocate on its pivot by the spokes striking against the end, thereby 
cal a hammer on the other end of the lever to continually strike a 
gong or bell. The end of the lever can be moved clearof the spokes when 





so as to act on the stune in its return motion. This consists, Secondly, 
in a portion of a row of tools lie at one angle across the plane, 
and another portion of the row at the reverse angle or nearly so. 


3445. Gas Licur Apparatus, 0. Siebert.—Dated 30th August, 1878 6d. 
For regulating gas to the burner a screwed socket is 

which is provided with a seat, in the centre of which is a small open: 

above this seat and opening is the screw, into which screws the burner. 

The burner at the lower part is provided with a peculiarly shaped plug, 

which is so formed as to come to a t immediately over the opening 

in the seat, the sides being provided with openings so that the issuing 

from the opening in the seat up around and thence to je burncr, 

= a being effected by turning the screwed piece, and with it 
e plug. 

oan. APPARATUS FOR ComBinG WooL, &c., J. Holden.—Dated 31st August, 

1878. 6d. 


This consists, First, in the application of a tube or chamber for the 
supply of steam to heat the ring or plate holding the comb teeth, or the 
moving circle in immediate contact with the ring or plate holding the 
comb teeth of such circle. Secondly, in arranging or combining 
forming a channel to receive the under or bearing surface of the travelling 
circle to admit of the better supply of oil to these parts, and also forming 
the under or bearing surface of such circle acting in such channel in 
segments. 

3461. Surcicat Vice, W. W. Brereton.—Dated 31st August, 1878. 6d. 

Within a frame are two right and left-hand screws parallel to 
each other and able to rotate in suitable bearings. One of the screws is 
furnished with a combined lever and crank handle, by turning which 
both screws may be rotated. Two jaws or parts are arran; to slide in 
the frame, suitably guided. The screws pass through the jaws or sliding 
parts, and when rotated cause the jaws or sliding parts to approach or 
recede from each other, according to which way the crank dle is 
turned. 

3474. Gas Burners, L. A. Groth.—Dated 2nd September, 1878.—(A com- 
munication.) 4d. 

This burner consists of two main parts screwed into one another, viz., 
the ordinary conical bottom part, which screws into the gas pipe, and the 
upper part which contains the burner proper with nipple. The lower 
part contains a conical sleeve, the small open upper apex of which just 
enters a small hole formed in a partition fitted above it, The cone sleeve 
can rise and fall according to the gas pressure. 


3486. Borers ror Heatinc Water, &c., R. Wagstaff.—Dated 3rd Sep 
tember, 1878. 6d. 

The boiler consists of a conical or cylindrical double casing containing 
the water to be heated ; within the inner casing are placed two or more 
coils of pipes, the ends of which are connected to the upper and lower 
parts of the double casing. The end of each pipe a conical 

hole pressed out of the inner , and it is sec 
which is tightened up or slackened through a 
the outer casing, which is closed hy a screw plug by this means either of 
the coils of pipes can be taken out and replaced when required. 
34095. Sream Enorves, D. Halpin.—Dated 3rd September, 1878. 10d. 

This consists in vii the piston of a compound engine with an 
extension, and the cylinder cover with a cavity or case having an air 
valve opening outward, the whole arranged so as to an approxi- 
mate vacuum as the piston extension is withdrawn from the cavity or 
case. 

3496. Apparatus FoR INDICATING THE SPEED AND RECORDING THE 
Movements or Suarts, H. Faija.— Dated 3rd September, 1878. 10d. 

A finger is caused to move by clockwork over a dial, and is governed 
by fee woh operated by the object in motion, so that when at rest 
the finger is always in a position corresponding to the time occupied by 
the object in making its last completed movement. The number of revo- 
lutions is recorded by suitable registering mechanism. In one arrange- 
ment a lever to which reciprocating radial motion is imparted from the 
body in motion carries a which actuates the register and governs 
the indicator. This lever also effects the winding of the clockwork, for 
which purpose it carries a pawl, capable of gearing with a ratchet wheel 
fixed on the barrel arbor, thus at each dovble stroke of the lever when 
the pawl is in gear the wheel is partially rotated ; when the wheel has 
completed a rotation a stop thereon moves the pawl out of gear, and so 
it remains until a stud on the barrel has travelled round and released the 

pawl. 
3498. Hypraciic SHearine anp Rivertmnc Macuryes, WV. C. Jones.— 
Dated 4th September, 1878. 6d. 

The punch is carried by a ram working ina chamber having concen- 
trically above it another chamber of smaller diameter, in which fits a 
ne moved vertically by a screw, the space between the plunger and 
ram being charged with liquid. The plunger and ram are both provided 
with cupleathers and packing, — so that the space is kept tight 
when the pressure is on by the cup leathers, and when the pressure is 
not on by en. To assist the atmospheric oes in returning 
the ram a s lever is by a suitable spring ca to press against the 
ram, and aided by the atmospheric pressure to force it back into the 
chamber for another stroke. 


3500. Direct-actixe Stampers, F. E. B. Beaumont.—Dated 4th September, 

1878.~—(Void.) 2d. 
This relates to stampers for crushing ores or such like purposes, and 

ists in an arrang tt of cylinder and slide in combination with a 

stamping coffer and framing, so that the stamper is caused to reciprocate 

rapidly by steam or compressed air acting in the cylinder, the 

of movement being effected by the action of the working fluid itself on 

the slide without any extraneous mec m for that purpose; the 

working fluid being cut off when part of each stroke is effected, the 

remainder of the stroke being effected by expansion. 


3505. Manoracrure or LeaTHer Straprinc, W. P. Gregory.—Dated 4th 
September, 1878.—(Not proceeded with.) 2d. 

A piece of wire gauze is inserted between two thicknesses of leather, 
and the whole is secured together by cement and screws or rivets or 
laces, or by stitching. . 
3506. Drivixc Betts ror Macuivery, W. Goodwin.—Dated 4th Septem- 

ber, 1878.—{ Not proceeded with.) 2d, 

A number of folds of woven flax or hemp or both combined are sewn 
—* and it is covered on both sides with a solution of tar, resin, 
and oil 
3507. Expansion Gear or Steam Enorves, C. de Negri.—Dated 4th Sep- 

tember, 1878. 6d. 

Two slide valves are employed, one governing the inlet and exhaust, 
and the other the cut-off. On the back of the main valve are two bear- 
ings to carry the valve rod free to oscillate, but shouldered to ent its 
lateral motion without the valve, leaving room enough for the back valve 
to work freely between the rod and main valve, by means of a screw 
fastened on the valve rod, and working into a nut near the centre of the 
back vaive. A part of the valve rod where it passes out of the steam 
chest through the stuffing-box is feathered into a bush, so that the rod 
can move laterally in the bush and the bush revolve or oscillate in a fixed 
bearing. Further along the rod is a socket joint, into which a ball on 
the end of the excentric rod fits, thus connecting the excentric and valve 
rods. A short Jever projects from a shoulder of the bush and has a small 
roller at its end which fits into a cam, which, when made to revolve ona 
vertical axis, imparts an intermittent rising and falling motion to the 
lever, causing the valve rod to oscillate at regular intervals between each 
direction in the outside bearing, stuffing-box, and bearings on back of 
the main valve. Within this cam a quick thread is cut, into which the 
governor sleeve screws, the sleeve being mounted on the governor 
spindle in the usual manner, and the governor driven positively from the 
engine shaft. 

3508. Basps or Betts ror Macutnery, 7. Briggs.—Dated 4th September, 
1878. 6d. 

Strips of steel or iron, or other suitable metal or wires, are coated with 
india-rubber and caused to travel in parallel lines a little distance apart, 
and u them layers of canvas, paper, leather, or felted fabric are 
placed, such layers being coated with a similar adhesive substance to 
that which coats the —— or wires. The whole is pi tween 
heated rollers and cut into belts of any required width. 

3511. Steam Cuttivatinc Apparatus, W. Carter.—Dated 5th September, 
1878. fd, 








Two traction engines are employed, each having a framing upon or 
under which two or more rope guiding wheels are capable of pr Be che 
so as to afford space for the implements employed to pass each other. 
Each engine has two or more drums, each carrying a toothed wheel 
capable of being driven by a spur wheel gearing with it Either or all 
these wheels are capable of being wn in or out of gear by 
The spur wheels sl‘de upon a key carried by a shaft driven by the e! e. 
There are two or more ropes, one end of each being attached to one of the 
winding drums of one engine, and the other end may be attached to one 
of the ge apm of the other engine; and intermediately of the 
length of each rope one or more ploughs or other implements are 
attached, when requisite one or more being employed for each 
rope. By this means two or more sets of implements may be run the 
same or the reverse way to each other at the same time with a direct pull 
on each instrument. 





not required to sound the alarm. 
3515. Presses, J. B. Handyside.—Dated 5th September, 1878.—(A commu- 
nication.) 6d. 


In one modification pressure is applied by means of two pairs of le 
levers with .a horizontal right-and-left screw spindle, the —, ends of 
the upper le levers being jointed to the top staticnary head of the 
press, whilst the lower ends of the weomed ys levers force down the 

e subst: to be d when 


on pr the screw spindle is 
turned in the direction to draw together or st hten the toggle levers. 
The upper te is fixed to the bottom ends of two long frames 
followers, which pass vertically through guide slots in the fixed head, and 
which have formed on their inner faces near each edge a series of sockets 
to receive trunnions on the bottom ends of the lower toggle levers. The 
platen and its followers are counterbalanced. 


$516. Sevr-cLosinc Taps on VALvEs, R. Brough and C. Bell.—Dated 5th 
September, 1878. 6d. 

A metallic or cup leather piston laryer than the valve is employed, and is 
made with a hollow spindle to form a guide for the valve spindle. Acam or 
lever opens the valve, and a small port admits fluid on to the piston from 
the inlet or pressure side of the tap or valve. On lifting the valve by the 
cam, the liquid is forced through the small port against the pressure in 
the inlet ; such pressure then lifts the valve and the liquid passes to the 
outlet. When the cam is released, the liquid passes theonah the small 
port on to the piston, which gradually closes the valve without shock or 
concussion. 

3517. Arr Drums on Fans anp Biowers, W Fourness.—Dated 5th Sep- 
tember, 1878. - (Not proceeded with.) 2d. 

The outer circumference of the air drum is entirely open, delivering its 
contents six times each revolution. There are six vanes with circular or 
curved ends for regulating delivery of the air, and box or covering for 
constructing the air drum into a blower for smiths’ forges and cupolas. 
$3518. Execrricat Apparatus For Ienrttno Gas, A. R. Molison.—Dated 

5th September, 1878. 6d. 

A closed vessel contains the exciting liquid and the battery elements, 
the latter fitted to the cover thereof. The carbon is insulated from the 
cover and a wire passes up through the cover and through a tube attached 
thereto. In the upper end of the tube is a plug of insulating material, 
which receives a fine tube to which the wire from the carbon is attached. 
A similar fine tube is soldered to the pug tube, and the two fine tubes 
are connected by a strip of platinum foil. Surrounding the plug is an 
outer tube open at the upper end and terminating at its lower end in a 
flange. Pendant from the flange is a rod, which passes through the cover 
and connects with the zinc el t. Sur ing the plug tube and 
interposed between the cover and the flange of the outer tube is a coiled 
spring, which serves by pressing on the under side of the flange to su 
port the zinc element clear of the exciting liquid and keep the outer tu 
raised above the platinum foil until the outer tube is depressed, when 
the zinc will be immersed in the exciting fluid and an electrical action 
set up, the platinum being thereby heated, and will serve to ignite the 








gas. 
$3521. Vetocrrepes, 7. D. T. Sparrow.—Dated 5th September, 1878. 6d. 

The india-rubber tire is covered with leather, wood, or a fabric com- 
posed of hemp, wool, or other suitable fibres, so as to form a casing 
which will prevent slipping on greasy roads. 

3523. Juas, J. C. Beattie.—Dated 5th September, 1878.—(Not proceeded 
with. . 

This ~ Aa in oeipentiing st connecting to the lower part of the 
handle a joint pin or pivot, while to the upper portion is arranged or 
connected a looped or other lever, and this is connected to the lid or 
cover, so that by raising the jug or vessel by the handle the jug will 
me ty ay | —— or fall a required distance, actuating the lever and 
raising the lid. 

3524. System or SeweRace AND Apparatus THEREFOR, J. Shone.—Dated 
5th September, 1878. 18. 8d. 

This consists in applying a closed receptacle or reservoir to receive the 
sewage from a point or number of points, and supplying such receptacles 
with com air or as an emptying motor, which shall be called 
into operation by the act of the receptacle at any t becoming full or 
charged, and after emptying such receptacle the air or gas is allowed free 
exit by the automatic action of a valve apparatus operated upon by the 
sewage within by means of a float. 

3525. Treatinc Waste Waters, S. Hallsirorth.—Dated 5th September, 
1878. -(Not proceeded with. 2d. 

A liquid is employed which is obtained from beds of iron pyrites ; a 
quantity of the waste water or ‘‘seak " from mills is run into a tank, and 
a sutiicient quantity of the liquid is well mixed therewith, until the 
waste water becomes “cracked,” then the sasy soapy matter which 
floats on the top is removed after the thin liquid has been run off. 


3526. Sreerine Gear, J. Rankine and J. Elliot. —Dated 5th September, 
1878. 6d. 

A long main cylinder is fitted with a piston having a rod pening out 
through each end of the cover. Cast in one with this cylinder is a 
smaller one 1 to it, which has also a piston and a rod passing 
through each end of the cover. The m rods are connected by a cross 
head, so as to work together. To each end of the main piston rod the 
wheel chains leading over both ends of the tiller are connected, so that 
by admitting fiuid pressure to either end of the main cylinder the piston 
will be forced from one end or the other of the cylinder, the tiller being 
drawn from one side to the other. The small cylinder serves to s y 
the motion of the main piston ; for this pu the main cylinder slide 
is connected by a lever and rod toa lever ona cock, which by pipes is 
connected to each end of the small cylinder, so that when it is open water 
may flow from one end of this cylinder to the other ; the small piston 
thus constantly moving in a dense body of water and serving to steady 
the movement of the main piston, thus preventing sudden jerks of the 
tiller. 


3527. Excaustic Tives, &c., L. B. Wood.—Dated 6th September, 1878. 
4d. 


The pattern is cut out in sheet brass or other metal or suitable sub- 
stance and the edgesslightlybevelled This perforated pattern plate is placed 
upon a sheet of cardboard or other suitable absorbent ma‘ the size of 
the bottom of the mould, and the clay is filled in. The pattern plate is 
then lifted off, leaving the clay pattern adhering to the cardboard. The 
latter with the clay pattern is then placed in the ordinary mould, the 
back is filled in with dust to the required thickness, and the whole is 


3528. Msonetic AppLiances OR GarMeENTS, W. Wilson.—Dated 6th Sep- 
tember, 1878.—(Not proceeded with.) 2d. 

India-rubber cloth is wes, one side of which may be covered with 
woollen, silk, cotton, or other suitable material. On this cloth are fixed a 
number of ‘orated plates of silvered steel or other etised metal, 
and through the perforations are inserted a number of eyelets, either of 
copper or zinc, tely or d, to keep the plates in position. 
Through these eyelets copper or zine tapes or wires are in close 
connection, running through the whole or part circuit of the appliance 
or garment, so that a galvanic current is kept up at the same e that 
the magnetic current is present. 

3529. Use anp PREPARATION OF THE PLANT EvGEeNniA CHEKEN, C. D. 
Rowe.—Dated 6th September, 1878.—(A communication) 4d. 

This consists in the use and application of the eugenia cheken for 
medicinal purposes. It is used for inhalations, infusions, syrups, injec- 
tions, &c., either alone or in combination with other substances. 

3530. VesseELs aND APPLIANCES FOR Raisinc SuNKEN Suips, &c., 2. 
Richards.—Dated 6th September, 1878. . 

Two steam vessels float on the water and are fitted with hollow columns 
extending from the main deck down to the keel, where they are open to 
the water. On the main deck a pair of standards are arranged, one on 
either side of each of the hollow columns, and between them, in grooves 
formed therein, is mounted a crosshead forming a clamp to grip a wire 
rope passing down the hollow column and secured to the sunken ship; 
the crosshead being in two parts screwed together so that it can be cat 
to grip or release the rope at will. Beneath the crosshead a pair of 

werful hydraulic presses or lifts are arranged, which can lift the cross- 

ead and with it the rope, and consequently the sunken vessel to which 
it is attached. The rope is then secured and the crosshead unscrewed, so 
as to descend and take a fresh grip, when the operation is repeated. 


3531. Macuvery ror Treatinc Textite Fasrics, H. J. Haddan.— 
Dated 6th September, 1878.—(A communication.)—(Not proceeded with.) 





2d. 

The rollers are mounted in convenient frames. The damping rollers 
consist of one of zinc opposite to a wooden roller covered with cloth ; 
the tension rollers are made of copper ; the widening roller is formed 
of plates or blades of copper crossing each other two by two, and arranged 
to turn and separate from each other during one half of the revolution of 
the roller, and come near each other during the other half revolution, 
the process extending or widening the material. 

83533. Grrornonz, M. A. Wier.—Dated 6th September, 1878. 6d. 

A top is formed with a number of openings either in the disc, the 
centre peg or any convenient portion of the top, and a plate also with 
openings is fitted loosely over the former , and is fitted with 
reeds, so that when one or more of openings the loose plate are 
brought into such a position as to leave a clear passage for the air 





through the reeds, musical notes or sounds will be produced when the 

top is spun. 

3534. Furnaces ror THE MANUFACTURE OF IRON AND STEEL, W. Bvans. 
— Dated 6th tember, 1878.—( Not proceeded with.) 

Arranged near the fireplace is a melting and refining chamber, in which 
the iron is melted and refined, and near the melting and refining chamber 
is constructed the puddling chamber, the flame and heated air from the 
fireplace first ing over the melting and refining chamber, and next 
over the puddling chamber. 
3535. Dravour APPARATUS FOR 

tember, 1878.—( Not proceeded wi 

This relates to improvements on pa’ 
A series of luffers is arranged around the chimney top in the reverse way 
to that of the usual luffers, that is with their greatest diameter upwards, 
so that the down draught passes down through them, and then enters 
an earthenware or other chamber placed around the chimney below the 
luffers. The down-draught current striking against the bottom or lower 
part of the chamber rebounds in an upward direction, and so enters tho 
chimney through one or more annular apertures. 


8536. VentiLators ror Rooms, L. Cogan.—Dated 6th September, 1878.— 
(Not proceeded with.) 2d. 

A fan is placed inside a case communicating with the chimney flue 
This fan is mounted horizontally on two centres, so as to revolve freely in 
one direction, so that the vitiated air in the room is carried into the 
chimney through the apertures of the fan between the slanting blades 
thereof as it revolves. 


8687. Screw Spanner, J. B. Vernhet.—Dated 6th September, 1878.—( Void.) 


4d. 

On each side of the handle is a disc, one having teeth to form a ratchet 
with which a double pawl pivotted to the lever gears. This disc has an 
opening to receive the nut to be loosened or tightened. By shifting the 
pawl the disc can be rotated either one way or the other, the spanner 
working like a ratchet brace. 

3538. Macninery ror Removinc Diprep Matcues, 7. H. Bryant.— 
Dated 6th September, 1878.—(A communication.) 6d. 

In order to remove the matches from the holes in the plates described 
in patent No. 1317, in the year 1875, after such matches have been di 
a number of punches corresponding to the holes in the plates pro: 
from the face of a block, which can be moved to and fro horizontally. 
These punches enter the holes and expel the matches, which drop down 
between side frames and are received in a box below. 

3539. Harnours anp Breakwarters, J. L. Liardet.—Dated 6th September, 
1878.—(Not proceeded with.) 2d. 

A floating breakwater is curved or bent, the two ends being secured to 
the shore in such a manner that it is free to rise and fall with the tide, 
and in addition, the structure may be moored more especially at the 
central part, which is furthest from the shore, by strong a 
the top of the whole length of the structure is a 
form, and at the shore ends rising and fulling footways few free access 
from the shore to the promenade platform at all times of the tide. 
3540. Sreerinec Apparatus, &c., 7. Piercy. —Dated 6th September, 1878 

(Not wpe pe with.) ee - a tt oy 

A number of canvas water holders are arranged in groups ve or 
the tail of each group having supporting ropes, so that the regulation of 
steering power may be instantaneous, 
$541. Brake ror Screw Steamsnips, &c., J. W. Dennison.—Dated 7th 

September, 1578.—( Not proceeded with.) 2d. 

Movable wings are hung on pivots on either side of the vessel, and are 
fitted with gear, whereby they may be opened at will so as to impede th 
progress of the vessel. 
os0a. Sarety Fuses ror Muintno, &c., J. Polglaze.—Dated 7th Septem 

1878. 4d. 

The tube forming the fuse is connected to the detonator by a screw 
thread, or it may be inserted into a smooth bore and made ———. 
by any substance impervious to water. The fuse and cap thus united, a 
— a paper, silk, cotton, or other suitable substance is placed over 

e joint. 


3543. Pexnoipers, A. Porecky.—Dated 7th September, 1878.—{Not pro- 
ceeded with.) 2d. 

Two semi-conically sha; clasps are applied to the holder forming 
together a thimble-shaped elastic ring, to slip on to the first joint of any 
finger, in order to guide and keep the same in its proper position. 

3544 Macurve ror Curmive Screw Tureaps on Avoers, &c., P. 
Mackay.—Dated 7th September, 1878. &d. 

The hi ists of a headstock with a hollow mandril, and 
carrying a driving ge and provided with spur wheels and pistons 
after the manner of a back-geared lathe, so as to change the 8; . The 
auger on which the entering thread is to be cut is passed 
hollow mandril, which has gripping jaws to hold it concentric to its own 
axis. On the machine bed the thread cutting a slides and is 
capable of being fixed. It is fitted with a pair of levers capable of being 
moved on their axis to vary their upper ext ities to any requi 
distance 7. The upper extremity of each carries a driving pulley, to 
the axis of which is fitted a hard and t d stecl disc, the edges 
of which are of the form corresponding to the shape of the screw 
required to be cut on the edge of the point of the auger. The edges of 
the discs have also cutting teeth like those of a file, w’ as they revolv: 

uickly on opposite sides of the slowly revolving auger point the two 
p weer required to be formed on the same point are thereby cut, each 
disc being placed at the angle corresponding to the inclination of the 


screw threads, and the two discs bere at —_ sides of the auger 
being cut at angles equally, but oppositely, inclined. 
3545. Licutine Lanrerns, Croars, &c., C. Theine.—Dated 7th September, 
1878.—{Not proceeded with.) 2d. 
Two plates are placed at an angle to one another, and poe Sate 


inner ends touching and roughened, so that when a match is 
in between them it will be ignited and protected from wind or rain. 


3546. MEANs AND APPARATUS FoR AERIAL NavicaTion, R. Atkin.—Dated 
7th September, 1878.—(Not proceeded with.) 4d. 

Av either of thin metal, or a framework of thin metal, cane, or 
} a So — = - + — material, is pr :pelled 

rough the air by propeller es driven by a gas e e, electric, or 
other — motor, and steered by rudders te, within the 
vesse 
3547. Consrructine Rives on Gromets ror Metraciic Cuain Netrino, 

&c., J. Temple.— Dated 7th September, 1878. 4d. 

This relates to the construction of rings or gromets of flexible wire 
nets to be used as guards when fixed to the stanchions round a ship's 
deck, or for deep sea fishi:.g or torpedo protecting nets, and it consists in 
using wire as a ~— or false centre, brazed, tem’ » or as 
a single ring for the B gee of working the ed rings of wire or 

mets upon or over them, and for keeping the rings of one equal size. 

'o prevent waste of material, a spring centre wire with a hook and eye, 
that can be easily taken out and used again, is employed as a template. 
3548. Apparatus ror COMPENSATING THE EXPANSION AND CONTRACTION 

or Sionav Wires, G. Schofleld.—Dated 7th September, 1878. 6d. 

Two slide pieces with teeth formed on them ew) 


Sn, L. Cogan.—Dated 6th Sep- 
it No. 1543, dated 20th April, 1877. 











length as to cause the slides to intersect or take into each other 
diately bn the operation of the connecting lever, which is 
man’s lever, and is attached by a rod to one of the 
obtain direct action. To the other slide piece is attached the 
secured to one or both ends of the same, one end of the wire 
over a pulley fixed in bearings on the top of the frame. A weight is 
attached to a —_ - ys = so fastened, and the wire “os 
opposite end o e €@ passes over one or more pu! 

to the si; . The latter slide, when not otherwise operated by the other 
slide taking into it, is moved up and down by the action of the atmo- 
sphere on the wire, its dist ig regulated by the intensity of the 
same, but whether the slide remains stationary, or is moved up or down 
immediately the signal lever operates, the other slide takes into the teeth 
of the slide ted by the at , and so raises or lowers it, and 
places the signal arm as required. 

3549. Arracuinc Peart AND OTHER NON-METALLIC HANDLEs TO Fish 

Knives, &c., W. H. Stokes.—Dated 7th September, 1878. 6d. 

The is abolished and a solid handle is employed, the bolster of 
the knife being formed with a tubular collar, which passes over the solid 
end of the handle, and is secured by rivetting or pinning. 

3556. Keypoarps ror PiANororteEs, Orcans, &c., F. J. Strong.—Dated 

e Bagh res jb g = —(Not ~_—— ig oA 2d. that 

e keyboard two rows of levers, they are arranged so 
each one of the same sounds a full tone with to the notes sounded 
by the key immediately to the right or left thereof, the same principle 
being applied to both the front and rear rows of keys or levers. 














Sourh Kxwysincton MusruM.—Visitors during the week 
ending April 26th, 1879:—On Monday, Tuesday, and Saturday, 
a alee a sine enh 
marine, m an 
Wednesday, a Friday 
till 6 p.m., Museum, 3 
and other collections, 139. Total, 17,769. Average of corre- 
ro week in former years, 15,783, Total from the opening 
of the Museum, 18,015,871. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

noe eee ye f coal, the thick i 

In consequence of a fall in the price of coal, the thick coa 
seams will be reduced 3d. “ per day,” and in the thin coal seams 
14d. “ per day,” in‘accordance with the agreement come to between 
9 mine owners and their men in November, 1877. This will 
leave thick coal colliers’ wages at 2s. 9d. and thin coal colliers 
Qs. 14d, “per day.” Consumers of pig and finished iron alike 
seek to benefit. by the alteration, urging that they should have 
extended to them the benefit which the reduction would entail 
upon the consumer, whether at the blast furnace or at the mill 
and forge. The makers, however, were indisposed to yield any 
reduction upon current terms, which, being scarcely sy 
should be supplemented by any attainable relief result 
the drop in coal. 

An encouraging number of inquiries was being made by 
engineers who have a good connection in respect of bridge and 
roofing and pier work, These inquiries were made in anticipation 
of orders which it is hoped may follow tenders about to be sent 
in for constructive work in India, and in leading districts at 
heme. Agents of Northern houses were offering to accept orders 
for girder plates at from £6 to £5 17s, 6d. Consumers, however, 
felt fairly certain that ee Ae be able to get their orders 
accepted at a minimum of £5 15s. Girders of higher quality were 
obtainable from Staffordshire firms only at a considera’ le increase 
upon this figure, and proportioned by the prices for boiler-plates 
quoted in the ** Prices Current” upon another page. 

In the edge-tool industry good Government orders are under 
execution, and one of the markets of our Indian empire will 
quickly be hang ay heavy demand upon the resources of con- 
spicuous firms in this district. 2 

The War-office have submitted to the Staffordshire lockmakers 
a draft schedule of locks which in future they propose to issue 
when requiring work of this sort. 

This week most of the exhibits intended for Sydney are being 
sent off. They represent manufactures from the different loca- 
lities—hollow-ware and light ironfoundry, edge-tools, locks, 
builders’ and cabinet-makers’ ironwork, safes, agricultural imple- 
ments, fencing, and the like, ships’ tackle, pumps and hydraulics, 
galvanised goods, tin-plates, harness and saddlery, and so forth. 

The memorial of the Woverhampton Chamber of Commerce 
to the railway companies, on the question of the increased dues 
and charges on shipping goods carried to London, points out that 
the p we, wet understands that the companies have me aware 
that the po have been made illegully by them, as there is 
no Act of Parliament authorising them to pay such charges. The 
chamber presumes that the rates of carriage on shipping s to 
London have hitherto been made out on a scale to cover the dock 
dues and wharfage charges, so that the companies have, in effect, 
been making the payments in name only. ‘The increased rate 
amounts to from 5s, to 20s. per ton. The argument that the com- 
panies do not pay the charges at the other ports is, the chamber 
contends, not conclusive unless the companies can show that the 
corresponding changes in London have not been allowed for in 
the companies’ rates. e memorial urges strongly that the 
London and North-Western, the Great Western, and the Midland 
Companies should give a reduction in the rate of shipping goods 
* London corresponding to the relief they themselves propose to 
obtain. 

In Birmingham to-day, and in Wolverhampton yesterday, 
petitions promoted by the Mining Association of Great Britain 
were being signed by local colliery owners in opposition to the 
Employers Liability Bills. The petitioners desired that the 
burdens already imposed upon them by special legislation should 
not be increased ; that nothing should done till the Select 
Committee on Mines have reported, and they suggested that 
if anything should be done, that it might take the form “of the 
system in use in Germany for providing a common fund for 
aecidents, to be raised by the joint contributions of the 
employers and the men in their service having regard to the 
practice of the great friendly societies established for the 
purpose.” The miners in Warwickshire are resisting the reduc- 
tion in wages which their employers have given notice for, and 
they have resolved to submit to no drop, even if their action 
should result in the shutting down of the pits. The question in 
dispute involves a drop of 11 per cent. The masters have inti- 
mated their willingness to submit the question to arbitration, and 
state that they should have no objection to a sliding scale, 


ing from 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

‘THERE is little or no material change to notice in the iron trade 
of this district since last week, the amount of business doing 
being stil very small, and, notwithstanding the considerable ad 
vance in North-country iron, orders are competed for by holders 
of other brands as keenly and at as low prices as ever. The 
Manchester market on ory | was tolerably well attended and 
there was a fair inquiry, but there was very little actual buying, 
except here and there where consumers, who have had their 
deliveries of Middlesbrough iron stopped, have been compelled 
to cover their present requirements with other brands, which they 
have no difficulty in doing. 

Lancashire makers of pig iron are apparently endeavouring to 
avail themselves of the advantage which the inflation in the price 
of North-country iron has given them, and are striving to meet 
the market by offering at, if anything, lower prices than ever. 
Nominally their quotations for deliver into chester remain 
at 46s. per ton for No. 3 foundry, and 45s. for No. 4 forge, less 
24 per cent., but they are not at all firm at their list rates, and to 
secure good orders would readily take less money. But notwith- 
standing their willingness to meet buyers, they are not increasing 
their sales to any material extent, as they have still to contend 
with a keen competition on the part of Lincolnshire iron, some 
sales of which are repo! at extremely low figures, and 
for ge delivery a little extra business has been doing 
in this district. quoted prices for good ordinary brands 
delivered into the Manchester district are 44s. to 44s, 6d. per ton 
for No. 3 foundry and 43s, to 43s, 6d. for No. 4 forge, less 24 per 
cent. In Derbyshire iron I have also heard of a considerable sale 
at a very low figure, but the quoted prices in the market are with- 
out change. olders of Middlesbrough iron who can guarantee 
deliveries are asking various _s ranging from 46s, 4d. to 
48s. 4d. per ton, net cash, for No. 3 foun delivered equal to 
Manchester, but these are figures at which no business can be 
done here, as other and better brands can be bought for less 
money. 

In the finished iron trade there is no alteration to notice. 
Founders and large —— still complain, and as a rule works 
are just kept going from hand to mouth on small orders taken at 
very low Pape The quotations for Lancashire bars delivered 
into the Manchester district remain at £5 10s. to £5 15s. per ton. 

{n some of the engineering branches of trade I hear of a little 
more activity, but, as I stated last week, this is due chiefly to a 
few foreign orders which are coming to hand, there being still no 
improvement so far as the home trade is concerned. 

enerally a very dull tone is reported throughout the coal trade 
of this district, and with the exception that a few of the pits in 
the Wigan district have been kept fairly employed in consequence 
of the continuance of the Durham strike, a scarcity of orders is 
complained of and a great deal of short time is now being worked. 
For house fire coals the demand has fallen off considerably, and 
the inquiries for gas coal which are now in the market do not, as 
yet, lead to much business, buyers being only willing to give out 
contracts at extremely low figures. Common classes of round 
coal for steam and iron-making purposes are as bad to sell as 





ever, the demand from works being very limited, and engine 
wasual stocks of 


c of fuel are still abundant, un tocks of slack being 
held for the time of year. Prices are very low, so low indeed as to 
leave little or no n for underselling, and the average quota- 
tions at the pit mouth are as under: Best Lancashire house coal, 
9s. 6d. to 10s.; good ordinary qualities, 8s. to 8s. 6d.; and common 
sorts, from 5s. 6d. upwards; steam and forge coal, about 5s.; 
burgy, about 4s.; and slack, 2s. 6d. to 3s. 3d. per ton. 

e coke trade is extremely dull, and the absence of demand 
has caused the production to be reduced to less than half the 
average quantity. or best cokes at the ovens, 15s. to 18s. per 
ton is quoted, and for small cokes about 12s. pe ton. An attempt 
is being made to form a Miners’ Permanent Relief Society in the 
Manchester district, on a similar basis to the one already existing 
in South-West Lancashire, but it does not seem to be taken up 
very heartily, and a meeting which was called last week in Man- 
chester had to be postponed, in consequence of the non-attend- 
ance of hgrenaee prominent gentlemen who were expected to take 
part in it. E 

A change for the better in the position of the hematite pis iron 
trade was announced on ’Change, at Barrow, on Monday. It 
was reported that the inquiry for pig iron and steel had increased, 
that both home and foreign orders had been placed in the district, 
that stocks had been reduced, and that there was a probability of 
a continuance of this state of things for a short time at least. 
Prices are a shade firmer. Owing to the continuation of the 
Durham strike, more inquiry is experienced for forge and foundry 
qualities of iron, and as these were largely held in stocks, makers 
are disposed to sell out. There is no necessity for increasing the 
output of the furnaces so long as the stocks held are so large. In 
some instances, however, manufacturers have not much stock in 
hand, while others are delivering direct from the pig bed. Steel 
makers are better employed, and there is a prospect of the con- 
tinuance of jthe present foreign demand during the season. The 
Cumberland strike continues to exist at some of the pits; but as 

th masters and men are inclined to make concessions, there is 
every likelihood of an amicable settlement being arrived at within 
a few days. 

The importation of Irish ore has within the last few weeks 
been developed, and, on the other hand, there has been an 
increased exportation of iron and steel from North Lancashire 
and Cumberland ports. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ALrTHouGH few manufacturers will admit that there is any 
improvement in trade, I think the tendency is that way. There 
is a more cheerful tone in trading circles, apart, perhaps, from 
the large iron and steel works, where work is still scarce. This 
week Ihave met the representatives of several firms who have 
just returned from their home journeys. They tell me that they 
found more disposition to buy, and customers a little easier in the 
matter of settling their accounts. These remarks, however, do 
not apply to the silver and allied trades, which are as dull as they 


can be. 

I noticed a statement the other day that a large order for edge- 
tools had been received in Sheffield from America. I have made 
inquiry, but I cannot find any firm who have received it. There 
must 4 a mistake somewhere, for the edge-tool trade with 
America, as a manufacturer put it to me the other day, has 
‘simply gone.” Any indication of its return would be welcome. 
The Fae om feature in the iron market is the demand for 
South Yorkshire and Derbyshire pig for shipment to the Conti- 
nent. The call is certainly larger than during the corresponding 
rege of last year. There is no advance to note in quotations, 

ut the prices of last month are maintained. he slight 
improvement in business is attributable to the fact that there is 
some difficulty in obtaining certain brands in the North, but they 
are smelted in this district. Lincolnshire and Northampton- 
shire ores are principally used by local makers, and the product 
finds a steady sale as compared with other lower-class qualities. 
The large mills in this district are chiefly engaged on sheets for 
light uses, and on boiler and ship plates. Inquiries for the two 
latter classes are on the increase, the demand being principally on 
home account. 

It has been usual at this time of the year for heavy orders to 
come in from Russia, but this season the favours from that direc- 
tion are light, and the Russian market does not give indications 
of recovering at present. Exports to that country are generally 
on the decline. 

The boiler and ship plates ordered are principally of best 
quality and on home account. Very little fresh business is being 
introduced, but on the whole a more hopeful feeling prevails, as 
it is believed prices have now reached their lowest ebb. At the 
foundries, with a few exceptions, there is not much business 
doing, and many of the moulders and other hands are out of 


ao 

In the Bessemer department there are more cheerful signs than 
in the iron trade, as, notwithstanding the severe —— 
some heavy contracts have been secured by local firms. In addi- 
tion to this there are orders on the books from home railwa; 
companies who are in many cases laying in a good stock of rail- 
way material whilst prices are low. e tire mills are busier 
than they have been for many months ot ona in the spring 
shops there is more activity observable. ilway spring manu- 
facturers complain greatly, not only of the way in which the 
Belgians cut up business, but of the wages which they—the home 
makers—are compelled to pay their workmen. The fitters and 
those engaged in this branch are mostly members of the Engi- 
neers’ Society, and the trade disputes which are going on in 
various parts of the country are therefore keenly watched. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue strike of the Durham miners still continues, and as by it 
the entire iron trade of the North of England is governed, the 
outlook is very far from being of a cheering character. It was 
hoped that some basis for a settlement would have been arrived 
at ere now. At the coalowners’ meeting, held in Newcastle, on 
Saturday last, although there were strong indications of a desire on 
the part of some few to put an end to the strike by offering — 
arbitration, the majority of the coalowners were against that 
course being adopted at the present stage. The offers of Messrs. 
Bell Brothers to accept arbitration led to the hope that many 
other large owners would adopt the same course. Practi- 
cally, several have done so, and if the miners can arrange 
it among themselves there is likelihood of a sectional return 
to work at an early date. The coalowners in the district 
known as South Durham a , on the whole, to be in 
favour of agreeing to open arbitration. The owners in North 
Durham, however, are very resolute to abide by the course 
they havetaken It is considered to be a mistake that the coking 
collieries should be united with the shipping collieries, and the 
present crisis will, no doubt, do much to tele about a severance 
of the two districts. The North Durham collieries are almost 
wholly employed in raising coal for shipping, while the South 
— pits are part and parcel of the North of England iron 

e. 
On Tuesday at the Cleveland iron market pig iron exhibited 
even greater disorganisation than on the previous Tuesday. The 
relative position of the various qualities of iron is altogether 
upset. me makers asked 42s. for No. 3, while others were con- 
tent to take 40s. Some merchants expressed their willingness to 
sell at 38s., and were ready to guarantee delivery. These 
offers, however, could not possibly relate to large quan- 
tities of iron, and could only have reference to small 
parcels in Messrs, Connal and Co.’s stores. The general mer 





chants’ figures were 38s. 6d. to 39s. No.3 is really become very 
scarce now, and makers are effecting a clearance of their stock. 
During the week several more blast furnaces have been damped 
down, and the make of iron has been reduced to the extent of 
about 20,000 tons per week. The inferior qualities of iron are 
yet abundant, and can be had at rates not very much in excess of 
those asked before the strike " 

Just now, notwithstanding the stoppage of supplies of coal 
from Durham, there is absolutely a glut of coal in the market. 

deal of it was obtained during the fortnight of notice 
which was worked at many of the pits. A considerable quantity 
also been brought from South Yorkshire, and the decreased 
demand has caused it to be a temporary drug. Household coals 
have gone up from 4s. to 5s. and 6s. per ton, and a great outcry is 
being raised upon this, and strong and partially successful efforts 
are being made to remove this grievance by bringing coals by boat 
from Newcastle to the Tees. 

Messrs. Connal and Co. state that the quantity of Cleveland 
iron in their stores now amounts to 85,500 tons. Shipments of 
iron during the week have been very good, but as Scotch iron 
is now practically as cheap as Cleveland iron, a considerable fall- 
ing off is sure to take place immediately. 

There is little change in the manufactured iron trade, beyond 
the fact that two or three works have not. been lighted up this 
week. The general —- in this branch of trade is, however, 
as much the cause of this as the threatened scarcity of coal. 
Most of the works have been storing coal as rapidly as possible, 
and have enough to last for several days yet. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market was somewhat irregular during a part of the 
week, on account chiefly of contradictory rumours as to the pro- 
bable issue of the dispute in the mining trade of the North of 
England ; but at the time of writing the tore is comparatively 
strong, and prices firm. There is still a very foreign 
demand for pig iron. In the course of last week tons of pigs 
were added to the stock in Messrs. Connal and Co.’s Glasgow 
stores, which now amounts to 249,146 tons. There is no change 
in the number of furnaces in blast, which is eighty-seven, as com- 
pared with ninety-two at the same date last year. 

The coal trade in the West of Scotland has been quiet, both the 
home and —— demands being moderate, and prices continue 
very low. In the eastern mining counties there has quite recently 
been more doing in the export trade. The dull trade which has 
so long prevailed has given rise to a strong disposition among the 
miners of the eastern counties to emigrate, and last week eighteen 
colliers, with their wives and families, left the villages of Methil 
and Methilbill, at Wemyss, in Fifeshire, for America. 

The shipbuilders and marine engineers of Dundee have extended 
the hours of labour of their workmen from fifty-one to fifty-four 
per week, and the men have peacefully acquiesced in the change, 
which came into force on Monday last. 

The West of Scotland Association of Gas Managers held their 
seventh annual meeting at Coatbridge on Friday last, under the 
presidency of Mr. Stewart. Mr. Mitchell, of Coatbridge, was 
elected president for the ensuing year, Mr. Carlow, Port- 
Glasgow, vice-president, and Mr. Dalziel, Kilmarnock, secre- 
tary, Mr. Smith, of Helensburgh, retaining the office of 
treasurer. Mr. Stewart, in his valedictory address, con- 
gratulated the proprietors of gas works on the relief 
they had obtained from anxiety ing the electric 
light, which for the present at least, h in-his opinion, been 
found wanting both in general utility and in cheapness as com- 
pared with gas. He noticed the improvements recently made in 
connection with the gas supply, complimenting Mr. Sugg, Mr. 
Peebles, and others for placing in the hands of consumers the 
means of controlling the supply so as to have an unvarying 
pressure. He concluded by congratulating the directors and the 
manager of the Coatbridge Gas Company on the splendid new 
works that had just been erected. Papers were afterwards read 
by Mr. Andrew Scott, Falkirk, ‘‘On the Analysis of Coal Gas ;” 
and by Mr. Mitchell, Coatbridge, ‘‘ On Relieving Pulsation from 
Retorts ;” and, these having n discussed, a committee was 
appointed to consider the advisability for union with the North 
British Society of Gas Managers, and the next annual meeting 
was fixed to be held at Bridge of Allan. 

Satisfactory trials were made last week of the Steel-M‘Innes 
automatic brake on the Edinburgh and Glasgow section of the 
Caledonian Railway. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Aw important inquiry into the explosion on board the coal- 
laden vessel Buteshire took place Saturday, at Cardiff, before 
the Wreck Commissioners; Mr. Rothery, with Captain Vis- 
conti, R.N., and Captain Jones as nautical assessors. The cause 
sapeeed to have been trimming the coal right up to the deck, 
and the gas coming in contact with the cabin fire. The officers 
and men were acquitted from all blame in the matter. 

The coal trade continues to present that improving character 
which has been so conspicuous of late, and which I attribute to 
the diversion caused by the Durham strike. At several collieries 
which have been brought especially under my notice the men 
have been kept working double turns, and the wagons have been 
so put in, without halt or hindrance, that the flush has been quite 
profitable to them. Coal-owners, too, are by no means averse to 
the increased demand—quantity to some extent atoning for price. 
The export of coal last week was one of the largest on record, the 
total from all the Welsh — amounting to 142,184 tons, out of 
which large total Cardiff alone contributed nearly 114,000 tons. 

I need scarcely add that this great increase in trade has given 
extreme liveliness to every branch, and the railway and shipping 
agents have had as much as they could manage. 

In the imports of iron ore there is not much tochronicle; small 
quantities are coming-into Newport from Bilbao and Benisof, and 
about 4000 tons from Spanish ports have come in during the last 
few days te Cardiff. 

Some degree of improvement may be expected in both trades 
shortly, the Baltic and Canadian ports being now open. 

Dowlais is doing meg | with tin bar, and may start another 
mill shortly. A cargo of rails for Russia left’ Dowlais last week 
booked for Cronstadt, also a cargo for Vadevala. Rhymney sent 
700 tons to Hummelvigen. 

The Brewery at Rhymney, which is understood to be a of 
the establishment like the shop, is about to be floated as a limited 
company ; capital £80,000, in 8000 shares of £10 each. If carried 
out, the t is expected to be highly advantageous to the 
works, and I should not be surprised, as the Brewery ranks one 
of the best in Monmouthshire. 

In the Forest of Dean the puddlers at Lydney continue 
unsettled. There is a good demand for pig in the Forest, and for 
wire, but quotations for the latter must be £2 lower than 
a 3 represented for any busi to be done. The coal trade there 
is brisk. 

Reference has been made to a possible start at Pentyrch Anchor 
Works. This was the SS of Manchester gentle- 
men, with whom Mr. .P., was allied, and I have been 
given to understand from the best sources that had the men sub- 
mitted to the reduction, which was necessary in order that the 
works might fairly compete with others, they would have been 
carried on to the present without any stop. 

The tin-plete works continue brisk. Tin is lower, and £68 per 
ton has been accepted at Swansea. Tin-plate quotations are 
unaltered, and quarterly coke ranging from 16s. to 17s. at Liver- 
pool or London, works 1s. to 1s. 6d. less. 

Manchester men are starting a bank for South Wales, Man- 
chester is now largely interested in Welsh coals. 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 





2s. d. £s. 4, 
G.m.b.—No. 1.. 240 Cpe 1 256 
No. 3.. 226 ~8 . £8 @ 
Gartsherrie—No. 1 280 hats Y aa be 
No. 3 240 3 a 33 ¢ 
Coltness—No. 1 212 0 Dalmellington--WNe. la 8 9 6 
> PP 246 No.3... 2 2 6 
Summerlee—No. 1 25 6 At Ardrossan. 
No. 3 23 0 
Langloan—No. 1 .. 210 0} GCarron—No.1.. .. .. 8 0 0 
No. 3 . 23 6 eS See FS 
Carnbroe—No . . : ° 8} Do., specially selected 8350 
Monklund—No. 1 . 2 4 0} - 52 
» 3. 3 2 0} 
Chapdieh—we.3.. -. 9 6 6] Sermi.. - ~ 3 Oe 
No. 3. 000 
Clyde—No.1 .. . 246 “at iit 
No. 3 226 
The above at Glasgow, CLEevELAND—Prices at works— 
deliverable alongside. No.1... .. «2 « « 23 0 
oan o 2 40 Ee 3 pil Anges ia. oe ; 33 
No.3. 22 0) NO-S-. .- 2. oe 
No. 4, foundry .. .. 116 6 
At Broomiclaw. No. 4, forge eee fe 
Calder—No. ~ ~ 2 8 0} Mottled . ~ « ae 
No. 3 Dn: bt 2 ec oo BES 
At Port Dundas. Thornaby, No. $ .. .. 212 6 
MonMovuTHSHIRE—Tredegar No. 8 tin- to pig iron, 60s. 0d. at works, 
less 2} per cent. 
~ Tredegar No. yt. os Sl 50s. 0d. do. 
£a.da. £8.4. 
Waes—No. 2, f.0.b., Newport .. 27 6tod 0 0 
Forge, at works . 25 0te210 0 
40s. per ton for rail quality. 
Common pig, at works. 20 0tc0 00 
DERBYSHIRE—No. L at Sheffield 23 0t0o2 6 0 
No. - 20 0t02 5 0 
LANCASHIRE, divert i Manchester—No. 3 26 0to0 0 0 
oe 042 5 0t00 0 0 
K. H. Messelmoun ” .. ‘ . 50 0t00 0 0 
Messrs. WHITWELL and Co. 's Stockton salt ot priogs (on trucks) are—No. 3, 
22 0s. 0d.; No. 4 forge, £1 16s. 6d.; “ Thornaby” No. 4 forge, £2 5a. 0d.; 


*B Thornaby,” £2 lés. 0d. net. 
Hematire, at works, 2} dis. for prompt cash. 





om “Bessemer ”—No.1 .. . . on. are 
. 5 ee e oe ° - 300 
No.3 .. . " - wae 
Ordinary No.3 .. ° oe . 21 6 
No.4 .. . . - 216 6 
No.5 .. : - 216 6 
a on ok a - 21% 0 
“ ° ° - 214 0 
Maryport Hematite—No ‘4 oe > - $36 
No.2 . SF 
No.3 . oe ° - 217 6 
No.4 . ee ° - 217 6 
No.5 . e : - 217 6 
Mottled and white ‘ we ° - 217 6 
*Bessemer”— No.1 .. - - 326 
No.2 .. ee - 300 
Nos .. ee ae 
Puddled Bar— 
Wares—Rail quality, at works -238 5 0 310 0 
CLEVELAND, delivered 3 7 6to 312 6 
Fox, Heap, and Co., iéin., plate quality, 
per ton 83 76t.000 
Spcsmmenn -Pennen and Knowles Coal and 
Iron Co. .. on oe oa mn. - 45 Oto 410 0 
MANUFACTURED IRON. 
Ship Plates— 
Emaees & Kpowsgs Co, best, +S a Sor cuts és ss TR 0 
Gtascow, f.o.b. -£46 0 O0te 610 0 
Wares—At works, ‘net - > no - 65 0t0 000 
MIDDLESBRO’, deliv 5 2 6to 5 5 0 
Fox, Hrap, & Co., at works, cash less 4 
Ship or bridge plates (A) be 5 5 0 
Mast plates (<=) ss 515 0 
St Re ee ee ee eee 
Superior (4) 6 0 
Boiler Plates— 
WELSH 6 5 0to 7 0 6 
Peansox and Kxowsts, to 5 cwt. each plate ok - 8650 
Do. best best . > ee - 915 0 
Do. treble best .. ~e es i Xi ia -- 1115 0 
Sheffield .. ad £10 0 O0to12 0 0 


2} per cent. discount for cash. The Pearson and Knowles Co.'s 
of finished iron include delivery at station in Liverpool, Manch 
Warrington, in lots of not less than 2 tons, or free Glongikde at Livergodl 
in lots of 10 tons and upwards. 
Sxerve Ironworks Co., ry ara ape ys ton— 





Ship and girder plates, Cro 510 0 
itto . - 6080 
Boiler ~ ogg Skerne Best best”. — | s 
Treble best 910 0 
Puddled bers . 310 0 
Free on trucks at works. ” Cash less 2} dis. "Usual limits and extras. 
Bow nc and Low ee ee oe ae for cash in 
t of or 14 per cent. dis. for cash in 
Ren of three monthy’ bill. The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; 
ok ped othe £84. 
Under 2j cwt. each __i,,, . oe ee percwt. 1 2 0 
ee ee cwt. ee oo ° os - 130 
»  Bshewt. i ea 
Sy ewt. ea 4 cwt. = a 79 
4 cwt. a 5 cwt. e se - 11 0 
5 cwt. o” 6 cwt. e eo - 130 
6 cwt. os 7 owt. ‘ - 116 0 
7 ewt. and upwards te 4: an a 
Plates exceeding 6ft. wide, “2s, per cwt. oxiz. All plates exceeding 8ft. 
wide subject to special quotation. All plates differing from a square 


form or oo taper, or when over 20 per cent. is cut away, 
per cwt. 3s. 
Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 
** Mormoor ” (E. T. Wricut and Sons). Best, to 5 cwt., 


+s ~eeenpeereemartartae feet, per ton 900 
at works os oa oe 
best i o- oo ve we om - 000 
ae eee © Ont es od ° ad + 12300 
Special, to 3 cwt. 1510 0 


Usual extras for overweight, sketches, &e. 
Barrows and Sons— 
B.B.H. _— 


field plates 10 0 
” oe 1010 @ 
” Best best plates .. 1110 0 
Fox, Heap, and Co., at works, cash less 2 
Boiler shell plates (asa) rae re s « €46.9 
Jat por eo os »o £88 
ms BP “= 
Do. ey A o> oe od - 85 06 
Gunter. tae “ a £6 10s.to 7 0 0 
Angle Iron— 
Bow.ixc and Low Moor, terms as above. per cwt. 
Ane F See, net enreeing Sop eeteen sanben 120 
For each additional inch extra per cwt., 1s. 
Barrows and Sons - 
B.B.H. best angle iron, at works. . me, — «+ 910 0 








Pearson and Know .es—less 2} per cent. for Sue €10 0 
from 1 by 1 by } to 3} by 34, per ton .. 

Best boiler do., per ton oe 750 
WuirweEwt and Co., less 2} discount, per ton ee 5  Ra-e 
Best es os + 610 0 
Best best boiler 710 0 
* Monmoor,” at > works, up to eight united inches. . 710 0 
Best 810 0 
Best best ae. os ou ‘e « 910 0 
T-iron, as above, 10s. extra. 

Angle and T bars, 8in. to 9in., 10s. extra. 

bo » 9m. Oin., 20s. extra. 
SKERNE [RONWORKS— 
Crown .. be ee ee oe o ee - 5660 
Best eo oe oe os ee 515 0 
Best best a < Me rte 615 0 
Terms as for plates. 

CLEVBLAND £5 0s.to 000 
Wrisi—* Best best” angles from 1] x1} x 5-16 to 8in.. - 6886 
5 ghee ae mech 4 3 
y= gg - £5108.to 6 0 0 
ABERDARE ee es es ee o £0 t 6680 

Bar Iron— 
Bow .rinc and Low Moor, terms as above— 
Fist, a to} ‘am Per cwt. ec ¢ 
roun es e ee *. 9 
Do., 34 to 5 . e. 100 
Do., os upwards ie oa ; 120 
Flats—i}in. by in. and upwards.. aa ts 019 0 
» Under fin. thick to}in. .. ° ee 100 
a under jin. to jin. .. oe nA 4 tly OF 
under jin. 140 
Hor cach jin! less than 1}in. wide, extra, 10s. . per ton. 
ar 019 0 
pa Gin. ate nbarhy'.. Sag will 110 
ne in. and 5-16in. ee ae o os : 3 4 
os ay oe aa ahha 5 
Rounds—fin. and upwards 019 0 
)-16in. an ~ be 110 
ip ee 130 
” 6-1éin. ee ee ee o- 388598 
_ jin. as ae io os % ¥ 0 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
Ber ng (B. T. Wricur and Sons), at the 
Bars, 4in. SD sin, ‘round and square, or to 6in. flat oo. 4 
” ” ” ” ” o¢ 8 0 
a a os a 900 
Rivet iron, usual sizes . 900 
Best best Je 10 0 0 
= — Sons, at ‘works, "per ton short— van 3 
m jean Duptey, per ton— 
bars .. oe e 8 2 6 
om Bewd ee ee oe oo . « 08M 0 
os = ee ee ee ee «a= © 
Treble best, - . os ee . -- 180 0 
Best rivet = - 1010 0 
Glasgow bars, per ton, £5 15s. to £6 0s. 
Merchant Bars— 
Wairwe t and Co., f o.b. be warenes ot, for esieceakonell 
Crown quality 510 0 
Best 600 
Ship rivet iron 650 
Crown , scp * Thornaby * ° 700 
Best : 800 
Best best 900 


ifications from warehouse 10s. per ton extra. 
‘elsh bars, £5 f.o.b. South Wales ports, net cash. 
is See ale and Know gs Co.— 
Flats, from lin. to 6in. wide by }in. ae aS equates 600 
Rounds and squares, from jin. to 3in 6 0 
Best, 10s.; best best, 30s.; treble best, 60s. per ton extra. 


Sheet— £8. d. 
“ Mowrmoor” (E. T. Wricut and aor, to m. vy *. 
eee ee ae 800 
Best oe + oe os -o we 
Best best os es se es oe ee . BOD 
Barrows and Sons— 
B.B.H. sheets. . ow 910 0 
» best do. , ll 0 0 
» best best do. 1200 
E. P. and W. Batpwiy, per tonsa centers 
Brand “‘ Severn,” s' — oa 34 
. = Baldwin-Wilden” B os; a a 
os te « BB és ee “a £m 
* 9 eA BBB oo os - 1800 
és pa pat Bcharcoal .. és oo we ® 
21 0 0 


ae E B charcoal 
Doubles at to 2t w.g., 30s.; and trebles 25 ‘to QT wg. *y 
60s. per ton extra. Terms as usual. 


“EP and W B” best charcoal I C.. per box 6 0 
“ Wilden” IC... oe Se 40 
“ Unicorn” charcoal ic 3 0 
“ Arley” @ tin 2 0 
“ Stour” coke tin 0 6 


Josern Trxy, C.E., Ashton fron Rolling Mills, Bristol 
oe uality, singles, London . par 
aoe and corrugating sheets, do. 
ng UP sheets for — and drums 


Yauality do 


Soles ‘and lattens usual extras. 


8 G2 CO OD ATT Pt tat at tt 


mee 
Uaces 
cooocoo 


ad 


Coked tin, at Cardiff. 15s. oo Os oF; 17s. $+ > Lenten. 
Lydney—Charcoal tin, : ¢ - £1 Oto 00 0 
Terne.. 1 1 0t 000 

Coke tin 019 6to 0 0 0 
Swansea .. se oe os oe -- 016 Oto 617 0 
Gadly’s Aberdare coke oo os -- 016 Oto O17 0 
charcoal os oe ee - 019 Oto 100 
Morriston at works |. ° ee «+ 016 Oto 016 6 


The Peansow end Kuowsss Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 715 0 
Best and best for galvanising, 10s. per ton extra ; best best, 30s. 
CROWTHER Bros. and Morcay— 
Tin Sheets—* Lion & pestants. 8 a 
Coke, annealed. . 
Charcoal do. .. eo oe os ” os @ 
Best charcoal do. ma as on a -_ 7 
Doubles to 24 w.g., 2s., and lattens to 26 w.g., 
4s. per cwt. extra. 
Patent Coated Sheets— 
No.Slead... -- Singles and doubles, percwt. 0 18 
B terne.. 4 po 2 14 
‘terne 18 
Lattens to 26 w.g., 2s. per cwt. extra at works, 
gt cent. discount. 


Hoe 
ooo 


ooo 


Wire—Ry.anps Brotuers, Limited, Warrington— 
Best w) Annealed drawn fencing wire, per ton— 
Pe 5s. a pe £11 _ £11 lbs. ars _ 
Dali d free alongsid aE. 
Nail Rods—G ascow, f.o. - 
CLEVELAND . 
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May 2, 1879, 
STEEL. 
SHerrigLp—At works— £84a £58. 4. 
steel ee oe oe « 9 0 Oto 1710 0 
Ordinary cast rods ee os oe «- 40 t21 00 
Fair average steel se ee oe «+ 24 0 Oto 82 0 0 
Sheet, crucible 2s oe Pi + 20 0 Oto 60 0 0 
Sheets, Bessemer 12 0 Otol6 0 0 
Second-class tool.. ee “se ee + 80 0 0t045 0 0 
Best special steels ve + 48 0 0t075 0 0 
R. R. Mushet's special tool steel. . m > 4 0 som 00 
one eee oer Oak Seng, | Cc. ‘ 0 0 to 00 
Rails—Siemens, at works 0 0 Oto 0 ° 0 
er, ordinary * 49 6to 517 6 
Do. ’ ‘superior 6 2 6to 612 6 
WaLes— 
Rails, f.o.b, Cardiff or Newport 415 0t0 5600 
Rails, at works, Bessemer .. - 412 6to 000 
415 0to 5 0 0 
Slightly detective, Cardiff or Newport .. 412 6to 0 0 0 
Btn colliery bridge rail, works . 6 5 Oto 612 6 
a 
Steel rails ee eo «+ 412 6to 415 0 
Spiegeleisen, at works .. 412 6to 000 
* £4 9s. 6d. included delivery at Normanton (about 3s.), and was a 
special pr 
MISCELLANEOUS METALS. 
£s. d. & s. d. 
Co —Chili bars és perton 5510 0to 56 0 0 
ish cake and ingots as oe -- 6010 O0to6l 0 0 
Best selected ee ee - 62 0 O0to63 0 0 
British sheets, strong . ss ee -- 6 0 0to 67 0 0 
Tin—Straits es ee es ee -- 688 5 0to 6810 0 
British ingots .. Be oa Pe -- 68 0 0to 69 0 0 
Lead—English * - ee «+ 14 5 0to1410 0 
ae ad ab ée ole os ae 15 0to1s 0 0 
Shee’ é va od - 16 0 0t0 00 0 0 
) eltor—siedan a 33 oa -- 1610 0tol6 0 0 
lish ee ‘> es . 1b Otel 1 0 
Quicksilver per bottle 6 0 Oto 6 2 6 
Phosphor 


Bronze—per to 
Bearing metal XI, £105 ; pws alloys 
Best refined grain nickel, per Ib., less 2 
nickel, per Ib., 2s. 10d.; inferior q 


- 110 0 O0to125 0 0 


monthly account, 8s.; square 
ities, per Ib., 2s. 6d. min, 


COAL, COKE, OIL, &c. 























Coke— £s.d.£8.d.; G w—At pits— 
Cleveland,atovens 0 00—0 00 flicoal, perton 0 40—0 50 
Derb 0106-0140 adi es 0 36-0 56 
Sheffield - 01200140 Splint 0 50-0 00 

-- « 0 96-0 00 Smithy 0 10 6—0 12 0 
Wales—Rhondda. 0 96-0100) Lan igan pit prices— 
best, per ton— Arle 0 86-0 96 
South Dur! «+ 0 660120 Pem rton aft. 0 66-0 76 
Derbyshire— Forge coal .. 0 49-0 56 
Best, at pits .. 0 80-0110 Bur, «- « O 39-0 46 
Converting .. 0 76-0 90 Slac - © 26-0 36 
k -- « © 33-0 60/ Oils, tun— 
South Yorkshire— Lard +» 3 00-4000 
At the pits— Li « «+ 2515 0-200 
Branch ll 6—0 14 3 Palm nut -- 00 0 0—35100 
Silkstone, house 0 8 6—0 11 0 Rangoon engn.,gal.0 36—0 00 
Converting 9 0—0 11 0 , brown 29 10 0-0 00 
k + « 0 84-0 60 » Engl. pale 3110 0-0 00 
Wales, through.. 0 5 6—0 60 Petroleum,refin'a 
Steam, less2}.. 0 56-0 70) -- © 08-00 5) 
House, at port 0 66—0 8 6/| Tallow, old, -¥.C. 34100—0 00 
steam 0 16-0 26) » Rew , 35100-3600 
PRICES CURRENT OF TIMBER. 
2s. @4. | £8. £8, 
Teak, load .. .. .. 9 0 1010 | Battens,allsorts .. 5 0 710 
Quebec pine, red 315 410 | Froorincsps.sq.oflin. s. d. 8s. d. 
yellow.. 310 415 First yellow .. 12 0 13 0 
pith .. 8 5 510 » White . 90 100 
Oak .. 510 610 Second quality » ©OM @ 
Birch $10 410 | Sraves, p. Sotandard MM. £8. £8. 
Elm 40 50 Queten, pipe.. .. 7210 75 0 
Ash $10 40 Puncheon. 17 0 18 0 

Dantsic & Meml. oak 310 5 0 Baltic, crown pipe..170 0190 0 

Fir - 210 510 Brack... ..120 0140 0 

eo undersized 117 2 7/6| Harp Woops: 

* 8310 4 Box, Turkey... .. 6 0 20 0 
eae 110 25 8. d. a. de 

Walnecot, 210 410 Cedar, Cuba, sup.ft. 0 4) 0 5 

Masts, Guan 410 50 Honduras, &c... 0 if 0 5 

ie, load 8 0 10 06 26 224. 
Oregon 710 1010 Ebony, Ceylon, ton 615 ll 0 
Lath, Dantsic, fathom 40 60 Zanzibar, &c. 600 0 
St. Petersburg. 6 0 7 0 Lignum Vite.. .. 4 0 10 0 
DEALs, = c, 12ft. by Mahogany, Cuba, ad. 2@. 4. 
3 by 9in superficial foot. 0 6 0 9 

Quebec, pine | Ist .. 1510 2% 0 St. Domingo, car. 
» 2nd... 10 0 M4 O average . 05 09 
3rd 70 90 Mexican, do. 04 0 4 
Canada, spruce Ist. 10 0 12 0 Tobasco, d@ .0# 05 
3rd and 610 8 0 Honduras,do. .. 0 4 0 5 
New Brunswick .. 610 7 10 Walnut, Italian .. 0 3h 0 6 
Archangel -- 1010 16 0 Rose, Rio, ton -18 0 2 0 
8t. Petersburg’ +» 1210 1310 Bahia 10 0 20 0 
Finland .. co. ra ae iandal 23 0 6 0 

Wyburg .. .. .. 810 10 0 Satin St. Domingo, 
Christiania -.. ..12 0 14 0 foo on w« © VU TSC 

Other Norway .. 7 0 9 0 
A TTT TTT 
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MINING AND METALLURGY AT THE PARIS | Undertakings is that of the French mining and smelti THE IRON AND STEEL INSTITUTE. 
EXHIBITION. company of Escombrera, founded by M. H. Roux, which Tue tenth annual meeting of the members of this Institute 


No, XI. 

Tue mineral industries of the countries bordering the 
Mediteranean, though geianing few enginee works 
of magnitude such as characterise the mines of Northern 
Europe, are of the ighest interest from the t and 

wing importance of their contributions to the metal- 
urgists of other countries, notably n the supply of iron 
ores; the steel manufacturers of France, Belgium, Ger- 
many, and the United Kingdom ming from year to 
ear more and more 4 eg upon supplies drawn 
el the mines of Spain, taly, and Africa. As the most 
important of these countries Spain claims the first notice 
with a very extensive collection, which was unfortu- 
nately split se into fragments and scattered about the 
different buildings, and was therefore less striking than 
it would have been had the example of Sweden, Hun- 
gary, and other countries been followed. The chief ele- 
ments in this collection were a series of minerals in the 
machine gallery pone He some Government depart- 
ment, and which remained up to an advanced period 
in the summer in a state of hopeless disarrangement, 
another and more orderly collection exhibited by dif- 
ferent mines in the Spanish pavilion on the Trocadéro 
side of the Seine, and some metallurgical products from 
a few large works in Biscay, Leon, and the Huelva dis- 
trict interspersed among the machinery in the main 
building. The most interesting and important iron-pro- 
ducing ee, Se of Bilbao, was represented chiefly by 
Ybarra and Co., of Barracaldo, who smelt the ores of 
Sommorostro both with charcoal and coke, and also work 
the Chenot process of reducing hematite to spongy iron 
in a current of gas at a low temperature. This is one of 
the few localities in which this process has been carried 
on continously for any length of time, the ore being well 
suited to the a owing to its extremely easy 
reductibility. vidence of this was furnished by 
specimens which had been reduced to spongy metal 
in the middle and drawn out to a finished horse- 
shoe at one end, while retaining the condition of 
unaltered ore at the other end. Judging from the 
photographs of these fine works, the state of the iron 
trade in Spain does not differ very much from that of 
other countries, the foreground being occupied by 
obtrusively nee piles of ig iron in “stock.” Other 
examples of the ores of the district were supplied 
4 the Orcanero and Bilbao Iron Ore companies. 
e iron production of the coal measure districts of 
the north-west—a district not much known to travellers 
—was represented by a collection exhibited by Senor Guil- 
hou, of Mieres,a place situated on the north slope of 
the Cantabrian Mountains, not very far from Oviedo. 
The works at this pare were started by an English com- 
peny in 1848, and after several Cannes of ownership, 
ve come into a more prosperous condition by the com- 
pletion of the railway from Palencia to Gijon. The ores 
smelted are principally poor and very siliceous hematite, 
a certain quantity of purer mineral found in pockets in 
the carboniferous limestone being reserved for fettling 
purposes. An oolitic hematite, like that found in Belgium 
and South Wales in the same formation, has also been 
traced for a distance of about thirty-two metres. The coals 
worked are thin and disturbed, ut yield an excellent 
coke. The pig iron produced, about 12,000 tons yearly, is 
almost entirely converted into bars, sheets, or similar 
forms of small malleable iron, the most notable 
examples shown pom | a aie of hoop iron of No. 18 
uge, 14in. broad and 220ft. long, and a bar fin. square, 
ving a tenacity of 45 tons to the square inch. As 
a special novelty in the same collection may be men- 
tioned a mixed ore containing 25 per cent. of red sul- 
phide of arsenic, and 5 per cent. of cinnabar, which is 
treated by a process not described for both metals, pro- 
ducing both red orpiment and metallic mercury; the 
annual production being about 50 tons of the former and 
150 flasks (of 701b. each) of the latter. The coal produce 
is about 110,000 tons, or about one quarter of the whole 
quantity raised in the basin of the Asturias. 

The great deposits of iron pyrites in Andalusia were, 
as might be expected, represented chiefly by the Tharsis 
and Rio Tinto Companies, the latter having sent in addi- 
tion to views, plans, and section of the workings, and 
a model of their shipping pier at Huelva, a collection of 
products, both intermediate and finished, such as 
alkali, bleaching powder, sulphur, copper, &c., from the 
different chemical works using their mineral. The 
deposit, which is apparently a stratified mass in Silurian 
slates, having very much the texture of the enclosing 
rocks, is of such enormous size, that although more or 
less actively worked since Roman times, it is still in a 
position to furnish a quantity of mineral far above the 
requirements of the chemical trade, so that very large 
quantities are burnt on the spot for the pu of 
recovering the small quantity of copper contained, which 
is mostly done in an imperfect manner. The waste 
attending this treatment may be realised from the state- 
ment that more than 1000 tons of sulphur are daily 
sent into the atmosphere, with the result of destroying 
all vegetation for miles round. This is the more to be 
regretted, as the destruction of a principal staple of the 
chemical industry of this country in this reckless manner 
must be felt prejudicially before many years’ time. oo 
from this question of waste, the arrangements at Rio 
Tinto are admirably planned for an enormous production, 
and the shipping pier is of sufficient cane ly allow 
several steamers to lie alongside at one time ; the loaded 
ore wagons arriving at different levels according to the 
state of the tide. 

The lead mines of Spain were largely represented as 
regards ores in the Trocadéro building, among the most 
notable contributors are the mines of the Linares district 
those of Horcajo near Cuidad Real, Hornachos; and 
Berlanga, near Merida, and Escombrera, near Carthagena, 
the latter being also a manganese-producing district, though 
less so than Huelva. One of the most important of these 


is extensively engaged in working lead ores at Nazarron, 
near Carthagena, to the extent of 1500—2000 tons 
ond month, which are mostly smelted at Escombrera. 

he lead contains about 14 per cent. of silver. The ores 
occur in tertiary tractytes ; the workings extend back to 
Roman times. The Almaden mines showed a very com- 
plete series of products as well as p and sections, 
which were not, however, displayed in a manner commen- 
surate with their importance. This most valuable 
property is one of the few mines belonging to the Crown 
of Spain that have not been alienated ; the produce has, 
however, been hypothecated for a term of years as security 
for a particular loan. About six or eight years since the 
whole of the arrangements were extensively remodelled, 
new engines and machinery for preparing the ore having 
been erected at a cost of £40,000. Up to that time ores 
were raised in leather buckets by an enormous wheel 
driven by eight mules walking a circle of about 48ft. 
diameter, and the mine was drained by an engine 
erected in 1791, and which was reputed to be the 
third fitted by Watt with a separate condenser. It 
had two large copper boilers, and was fired with large 
bundles of cistus, lavender, rosemary, and other 
f nt shrubs gathered off the neighbouring hills, 
and which were the only fuel then obtainable. The 
opening of the railways to joz and Cordova has now 
brought coal within comparatively easyreach. The annual 
produce of Almaden is now about 38,500 bottles of mer- 
cury, the average yield of the ore raised being about 
72 — the cost of production being below £1 15s. 
per bottle. 

The mineral exhibits from Algeria formed a series of the 
highest interest, as er | a of on of 
iron ore in large quantities fully equal to the finest of 
those of Spain. These from the researches of the Geolo- 
gical and Mining Survey, were seen to be distributed over 
a very large extent of country, the principal deposits 
developed up to the present here being situated near the 
ends of the province, namely, Ain Mokhra, or Mokta el 
Hadid, on the east in the ey ages of Constantine, 
near Bona, and Beni Saf, near Oran, on the west. The 
first of these is well known as being one of the largest 
iron mines in the would, ore averaging 62 per cent. having 
been raised to the extent of 384,000 tons in 1877, while 
maximum output of 428,000 tons was reached in the 
time of high prices three years previously. The total 
sales for the ten years 1867-77 has been 3,176,500 tons, 
representing a money value of about £1,400,000. The 
mine is an open working upon an irregular bed of hema- 
tite and magnetite interstratified in crystalline schists ; 
about 1200 men are employed, and the mining village of 
Ain Mokra, founded in 1868, now has a population of 
1641 souls. This was for a long time an extremely 
unhealthy py a but has been rendered habitable by 

tematic drainage and the planting of eucalyptus trees. 

e success of this tree in Algeria has been very marked, 
more than 2,000,000 having been planted. It is found to 
be of very rapid growth, and at ten years is sufficient] 
large for railway sleepers, piles for sea, and fres 
water harbours, telegraph posts, &c. The leaves are 
also used as a febrifuge and by distillation give 
a balsamic essence reputed to be of great medicinal 
value. Numerous other deposits of ores have also 
been discovered in the department of Constantine. 
These include spongy limonites in the tertiary strata, 
red hematites in cretaceous or oolitic rocks, man- 
ganese ores in gneiss and crystalline schists, and chromic 
iron ores in serpentine. the central province of 
Algiers seventeen principal deposits are known at present, 
the most important discovery being that of Beni Aquil, 
where 1,200,000 tons are reputed to be in sight. Workings 
have commenced at several points, the largest production 
at present being at Zaccar rbi, where 40,000 tons were 
raised by 190 men in 1876. Of greater importance are 
the large mines of Camerata and Soumah and Benisaf, 
in the department of Oran. The latter, belonging to 
the Soumah and La Tafna Company, are situated about 
sixty miles south-west of Oran, and produce a soft cal- 
careous hematite, very like that of Bilbao, from a large 
7 at the contact of schists with limestones, supposed 
to be of the lias period. The amount raised in 1870 was 
80,000 tons, but will be increased to about 250,000 or 
300,000 as soon as facilities for shipment are afforded by 
the new artificial harbour of Benisaf, which is now nearly 
completed. The buildings, re and other engineer- 
ing works of the es approach very nearly in magni- 
tude to those of Mokta. e mine of Djebel Aouri, 
belonging to the Camerata Company, produces a similar 
soft red ore, from a great cavern-like mass in oolitic lime- 
stones, loca y changed into dolomite. This is situated 
in a steep cliff, close to the sea, at Cape Oussa; and 
although there is no natural harbour, the high land 
affords a certain amount of shelter, so that large steamers 
can lie off the shore and load from boats. The principal 
copper deposits of Algeria is that is that of Ain Barba— 
seventy-two miles north-west of Bona—which has been 
worked by an English company since 1873. The average 
produce of the co ~y has been about 5000 tons of copper 
pe yearly for the last three years. The principal 
ead mine in the provine of Constantine produced about 
12,000 tons of galena in 1876. In intimate connection 
with the iron ores are the magnificent variegated red and 
white marbles which were extensively quarried in the 
days of Imperial Rome, under the name of Numidian 
Breccia. Several of these old quarries have been re- 
opened, and furnish a valuable addition to the ornamental 
marbles now in use. 








Tue Exzorric Lieut at THE ALBERT Hatu. —A lecture 
inaugural of the Exhibition of Electrical Lighting Apparatus 
wasdelivered on Wedneseay evening, by Mr. W.- . Preece, in 
ce of the Prince of Wales, the Duke of Edinburgh, 
Prince Christian of Holstein-Augustenburg, the Duke of Teck, 





and a lerge assembly of ladies and gentlemen \conneected with 
seienee and art; 





commenced on Wednesday, under circumstances calculated to 
excite great interest in the iron and steel trade of the country 
There was a larger attendance than on any previous meeting held 
at the Institution of Civil Engineers. Dr. C. W. Siemens 
occupied the chair. Amongst those present were the Duke 
of Sutherland, Lord Granville, Lord F. Cavendish, M.P.; 
Sir Jas. Ramsden, Sir J. G. Alleyne, Mr. Dodds, M.P.; 
Mr. Pease, M.P.; Mr. I. Wilson, M.P.; Mr. I. L. Bell 
M.P.; Mr. B. Samuelson, M.P.; Mr. R. Heath, M.P.; Mr. H- 
Robertson, M.P.; Mr. Knowles, M.P.; Mr. W. O. Foster, M.P.; 
Mr. W. Fletcher, M.P.; Professor Jordan, Professor Abel, 
and Messrs. D. Dale, H. Bessemer, E. Williams, J. T. Smith, 
J. Dodds, W. Whitwell, W. Menelaus, R. Cassell, J. Lancaster, 
C. Bignall, G. J. Barker, Jeremiah Head. 

The secretary, Mr. Jeans, read the annual report, showing 
that eighty-three members were elected during the past year, and 
that the Council had elected Mr. J. W. Pease, M.P., as trustee, 
to fill the vacancy caused by the death of Mr. Belckow, M.P. 

The treasurer, Mr. D. Dale, read the financial report, showing 
that the actual expenditure for the past year, including balances 
brought forward, was £1978 15s., while the income was 
£2049 16s. 2d.; but, including balances brought forward, there 
remained in the hands of the treasurer £649 15s. 10d. 

On the motion of Mr. E. W. Richards, the reports were 
adopted; and a vote of thanks to the President and Council was 
likewise accorded, on the motion of Mr. J. Head. 

Dr. Siemens, the retiring President, then said: In rising to 
acknowledge your vote of confidence in and approval of the action 
of the President and Council during the last year, I wish to make 
a few parting remarks before leaving this chair, and introducing toit 
my successor—a gentleman who is so well-known to you that I 
need not say a word in his commendation. What concerns me 
more immediately is to give in a few words an account of my 
stewardship during the last two Be These two years 
have been years of singular difficulty, not only to the iron 
trade generally, but to this Institution also. When I first took 
this chair we had lost our foreign secretary, and immediately 
on my assuming this office we lost our general secretary 
—a gentleman who had been at the foundation of this society, 
and who was an integral and inseparable part of it. These 
unfortunate circumstances rendered the management of this 
Institution a matter of great difficulty to those who remained 
behind ; and I think this Institution shown its vitality in 
havin gen through this crisis without suffering in any way. 
I think may boldly say that this Institution has not suffered 
during the past two years, but that its prosperity has been steadily 
improving. At the time when two years ago I assumed this 
office, the number of members on our books was 946; and at this 
moment the number is 941. It seems to follow from these 
numbers that our Institution has been going back so far as 
members are concerned ; but it must be remembered that two 
years ago our lists of members were not in a satisfactory condi- 
tion. Names had been continued on the lists that ought to have 
been erased before. Gentlemen had been elected without 
probably having been consulted sufficiently, and these had 
neglected to pay their subscriptions and to attend to the business 
of this Institution. The Council thought the time had arrived 
when such names should be erased from the (register; and - 
about fifty mames were then struck off. This number 
has almost been recovered, excepting five; and to-day we 
have candidates on the register amounting to fifty; so that if 
the candidates are elected our number will go up to 998, or within 
two of a thousand. It is a curious fact that this society has 
existed exactly ten years, and at the end of ten years 1000 mem- 
bers have come into it, showing ten years of continued pce 
As regards the papers read during the last two years, I shall not 
enlarge upon their merits; it is well known to you tlt we have 
had very interesting subjects brought before us. Twenty-four 
papers were read, and to-day we present to you a bill of fare of 
eleven papers of more than average interest. We have especially 
two subjects to discuss which are of ‘amount interest to every 
one connected with steel, both as to its production and applica- 
tion. Therefore, I may say that this Institution has a large 
balance at its banker’s—not its banker’s in the ordinary sense of 
the word, but at its banker’s in the shape of papers to be dis- 

, and the progress that has been going on. e two general 
meetings during my term of office have been of considerable in- 
terest. ‘The meeting at Newcastle had perhaps the largest attend- 
ance on record, and the Paris meeting was one of great interest 
to those who availed themselves of the invitation we received 
from there, We had associated with us the leading scientific men 
and metallurgists of France, and were invited to visit the most 
important works, and shown an amount of cordiality such as we 
shall not soon forget. I have therefore great satisfaction, in 
resigning my office to-day, in saying that at any rate the Insti- 
tution has not suffered during my tenure of office. I owe this to 
those who supported me more than to my own individual efforts, 
although those efforts, whatever their shortcomings have been, 
have been most cordially given. The President-elect isa gentle- 
man who is well known to you for his great practical knowledge, 
for he has been one of those who have founded the prosperity of 
the great Cleveland iron district. Although some years ago he 

chiefly that kind of knowledge called practical knowledge, 
or knowledge obtained by observation, there is a remarkable 
change which I have noticed of late coming over him ; and now 
he s of ‘01 per cent. of phosphorus and carbon in steel 
as though he had only just emerged from tbe laboratory and 
school of mines, and  acuiple. 2 the great importance and 
great results that have been produced through this Institution. 
After all, there is no essential difference between knowledge 
obtained by observation and knowledge obtained through study ; 
and it seems absurd for one man to say, I prefer one method of 
obtaining knowledge to knowledge obtained in another way. 
It is only by the union of knowledge obtained by study and 
observation that perfect knowledge can be attained; and such 
knowledge has } rodent useful results. It is for the exposition 
of such nowt ge that this Institution has done good service. 
I have great pleasure in introducing to this chair my successor, 
the President-elect, Mr. Williams. . 


Mr. Williams then delivered his president’s address :— 


I must ask leave to begin my address to you with the expres- 
sion of my grateful thanks for the high honour you have con- 
f upon me by placing me in this chair. To preside over the 
Institute is, of all 0 the position I most esteem, and con- 
scious as I must be that I cannot in many ways equal the able 
men who preceded me, I will give to the duties of the office my 
fullest inl best attention. hope that, by the good help of 
the members, the interests and usefulness of our valuable society 
will not be abated. It is practically ten years since, in his 
inaugural address, his Grace the ike of Devonshire, to 
whom our Institute is under great and lasting obligation, laid 
before us not only the past history of the manufacture of iron 
and steel, but also its condition and amount at the time. 
Since then few great industries have so increased and altered in 
character, and it is scarcely too much to say that an expert in 
1869, who had abstained from following the course of things, 
would to-day find himself ignorant of at least one very important 
branch of the manufacture. It will be understood that in treating 
of steel I am not at all referring tothe old material that is so well 
produced at Sheffield by the crucible processes. With this our 
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Institute has not so far dealt much, and I am afraid that our Sane 
friends of the crucible trade look upon us as unwelcome intruders, 
bringing cheap steel that sooner or later may in some degree clash 
with their speciality. It is to steel in bulk for railway require- 
ments and other constructive works, for ships, &., that my 
remarks are intended to apply. For the production of such steel 
the world is indebted mainly to Mr. Bessemer, and in no small 
degree to our distinguished ex-president, Dr. Siemens, to both of 
whom Mr. Mushet’s ingenious and most opportune invention 
is essential. For both wrought iron and steel the starting point 
must be pig iron, which so far has not been produced at moderate 
cost, except by means of the blast furnace. During the ten 
years I am sou of there was not much alteration or improve- 
ment in this branch of the manufacture. The tall blast furnaces 
first introduced by Mr. John Vaughan, as well as our most 
efficient heating stoves, were in use at the commencement of the 
term, and though the number and size of them increased greatly, 
there was not, I think, much improvement in principle or 
vancement in efficiency. It is, perhaps, not wrong to hold 
that our best blast furnace plant Fy appliances are unlikely to 
be much improved. A greater volume of blast and more security 
for regular charging and working would probably be in most cases 
beneficial; but in the important item of fuel consumption, it is 
doubtful whether any large economy will be found practicable. 
The other raw materials are already utilised to the fullest extent, 
and in the item of labour there seems no t margin x 
The waste gases of the furnace, which at ——— heat the 
blast and raise the necessary steam, are, no doubt, capable ef 
deing more duty as fuel ; but in works consisting of blast fur- 
naces only it is not easy to see how this can be availed of. Where, 
in addition to blast furnaces, there are wrought iron and steel 
works close at hand—a combination likely to become more preva- 
lent—the more complete utilisation of the will no doubt be 
taken advantage of. In Cleveland, where there is a Oe deposit 
of salt, it is reasonable to expect that some day brine be 
evaporated on a — scale by means of the waste heat, an enor- 
mous quantity of which is now being thrown away into the air 
from boilers, hot blast stoves, and the several kinds of furnaces. 
We many of us remember how we were startled when, in 1856, 
at the Cheltenham meeting of the British Association, Mr. 
Bessemer published his invention in detail. There was, among 
the prominent ironmasters of the time pretty neral 
doubt as to some of the principles he promulgated. In less 
than a week from the ing of the paper trial was made 
at Dowlais of the system of blowing air through pig iron, 
with complete success. What in outward form was pig iron, and 
only differed from it by having been blown through for a few 
minutes in the most ha Limend way, was heated in a mill furnace 
of the common sort, and rolled into bars, to the great astonish- 
ment of all concerned. In fact, an experiment undertaken to 
show that Mr. Bessemer had fallen into mistake proved the exact 
contrary. Shortly afterwards the system was set to work on a larger 
scale, but only very rarely was the success of the first experiment 
equalled, and generally there was so much irregularity and 
failure, that, notwithstanding the expenditure of a considerable 
sum of money, the operations were abandoned as unsuccessful. 
When Mr. Bessemer left Dowlais, where he had been for some 
time, those who had worked with him believed that even he 
feared that the ingenious process he had advoca' was not 
likely to prosper. But if so, his faith soon returned; the 
clumsy converters first designed gave way to the beautiful 
tipping vessels ; his works.at Sheffield were s and we owe 
it to his indomitable courage and perseverance that the world did 
not miss a great advantage. In 1860 Mr. Ramsbottom was pre- 
vailed upon to try steel rails on the London and North-Western 
Railway, with a result so satisfactory that it needed no great 
sagacity to see that not even considerations of cost could long 
stand in the way of their extensive adoption. In 1869, when his 
Grace addressed us, Mr. Bessemer had succeeded completely. 
Those who studied the matter perceived that for rails, at least, 
his process must entirely supersede the old iron making. It has 
long been beyond dispute that no skill and care can so weld 
together the or pieces of iron constituting a rail pile as to make 
it equal, or anything like equal, to the solid ingot for rails to 
withstand the tremendous strain of heavy railway traffic. It is 
strange, however, that, notwithstanding this, the inflation that, 
to our subsequent sorrow, came upon the iron trade after 1869 
actually brought about a considerably increased make of built-up 
iron rails. So late as 1875 our then president, Mr. Menelaus, who 
was, as he continues to be, in the forefront of the steel industry, 
gave in his address the chief place to puddling, and ironmasters 
generally looked anxiously for machinery to su le hand 
labour. Now the case is very different. Puddling has been 
improved but little. The revolving furnace, upon which 
several eas of skill and labour had been unsuccessfully 
expended in this country, was reported to have succeeded 
in America, and_ was from thence brought here in its most 
approved form. It must, however, be admitted that, notwith- 
standing very full trial, our hopes have been gg 
and only very moderate advantage has accrued from the 
several machines introduced to lighten the work of the puddler. 
For a acme Bs puddling forge has disap; , and it 
is highly improbable that it will return. The place of it has 
been taken almost entirely by the Bessemer pit, which, in 
principle, gene arrangement, and almost minute details, 
remains as it came from the hands of the inventor, and seems 
scarcely to admit of much improvement. Even the ingot mould, 
objectionable use of its inconvenient taper, has, so far, 
defeated all efforts to amend it, and continues in almost exclusive 
use. Sir Joseph Whitworth, whose + skill and eminent ser- 
vices to engineering are notorious, has for a long time had in 
operation a system devised by himself of compressing fluid steel 
by enormous hydraulic re and the advantage is said to be 
very great; but so far, I believe, the comp steel has been 
but little used, except for armour to protect ships of war, and for 
the manufacture of guns. The statistics of steel and iron made, 
and their distribution, need not come in this address. ey are 
fully and clearly set forth in the Report of the Iron Trade Asso- 
ciation, as well as elsewhere, and I will therefore not repeat them 
too much. In 1869 the make of Bessemer ingots in this kingdom 
was barely 200,000 tons; last year it was over 800,000 tons, the 
American make being nearly as much, and on the Continent of 
Europe it is very large and growing. The total make probably 
exceeded 2,000,000 tons, with the pros; of enormous increase. 
The open-hearth system, initiated, in this country at least, and so 
ably developed by our late president, Dr. Siemens, whose regenera- 
tive furnace is of the utmost value, has also extended con- 
siderably. The make of ingots in 1878 was 178,000 tons in this 
country, with about as much abroad; in all 350,000 tons. For 
the very high classes of steel, where absolute soundness and great 
ductility are the first considerations, the jy pe system is 
no doubt very efficient. The time necessary for the process allows 
of frequent testing, and there can be given to the metal exactly 
the composition desired. Among the earliest of the papers to be 
read to you at the present meeting is one by the Chief Construc- 
tor of her Maj ’s Navy, from whom we shall have information 
of the most reliable kind bearing upon this subject. The 
Siemens-Martin process is much availed of for converting old 
iron rails into steel, or, more correctly speaking, into ingot rails. 
It would be well if we could agree upon a fuller and more 
accurate nomenclature of iron. At present we call steel every- 
thing made from cast ingots, though in composition and 
character the metal varies from the est cast steel to the softest 
boiler plate, which has qualities almost like copper, and should 
therefore, I venture to think, be more accurately designated. At 
the meeting of our Institute at Middlesbrough, nearly ten years 
since, this question was discussed, and the International Com- 
mittee appointed in America two or three years ago sug- 
gested a new system of classification; but so far the recom- 
mendations have not, I believe, been acted upon. It is inevitable 





that new rails made from old iron ones should be high in 
phosphorus, but to compensate for this they have little carbon 
and silicon, and in actual work they are said to stand well. On 
the table is a cag of the first Bessemer rail ever rolled. It was 
made at Dowlais in 1858 from an ingot — by Mr. Bes- 
semer, which, by the way, was parallel. A full analysis by Mr. 
Stead of Middlesbrough is attached to the sample, which has, as 
will be seen, 0°446 of phosphorus, a quantity that would frighten 
us in these days, but carbon and silicon are almost absent. 
The ingots, of which that just mentioned was one, were —_ 
and of most unpromising appearance generally, but they rol ed 
perfectly. A second lot of ingots, received shortly afterwards, 
though similar in appearance, rolled very badly, only three or 
four of them holding together so as to make rails of any sort. 
The reason of the difference, I am informed, was that the first 
came from a vessel lined with Stourbridge brick, and the second 
from the same vessel with an improved line of ganister, which, 
though much more enduring, no doubt had the effect of prevent- 
ing any elimination of phosphorus. It is unfortunate that no 
analysis of the second lot of steel exists. Twenty years ago we 
saw Sut dimly the importance of understanding the chemical 
constitution of the materials we had to deal with. For railway 
tires steel has superseded iron almost as completely as for rails, 
and there is a movement in favour of steel ships which in all 
probability will extend : and when, as I sup will be the case 
some day, the change is encouraged rather than retarded by the 
Board of Trade and other controlling bodies, iron plates 
will eres be to a great extent, if not altogether, supplanted. 
For boilers, steel—B r and Si Martin—is in ex- 
tensive use. Mr. Adamson, whose very able paper at the Paris 
meeting will not soon be forgotten, and who, fa glad to say, is 
about to add to it for our advantage, was one of the first, if not 
the first, to introduce steel boilers on a large scale, and we have 
it upon his high authority that the result is most satisfactory. In 
the case of boilers no one can wish for anything but the greatest 
strictness to insure high quality, and therefore safety from 
accident ; but it is difficult to see the advantage of insisting, 
as is the case at present, upon a like high and costly quality 
for the hulls of s = The iron supplied for this purpose 
is certainly not of boiler-plate quality, and I believe it is 
admittedly good enough. Steel of 
than iron, even after allowing for the reduced thickness 
permitted, and it is more reliable otherwise. There seems 
then no good reason why anything more should be demanded. 
It is bert men to say that every obstruction placed in the way 
of the manufacture, and all superfluous cost incurred, are simply 
taxes upon the public. Quite as unnecessary as the difficulties 
put in the way of steel for merchant ships is the objection to the 
taking of fluid cast iron direct frora the blast furnace to the 
Bessemer converter. An opinion obtains in some quarters that 
the direct process is less under control, and the resulting steel 
may therefore be less uniform, than by the old mode of mixing 
several brands of iron and re-melting in the cupola. Closer 
inquiry will show that this opinion is erroneous, and that re- 
melting is less reliable than working direct. In the large way 
the only guide "a man has is eye-judgment. Samples 
can be, and in all properly-managed establishments are, fre- 
quently ; but I need not say that it is impossible 
to examine chemically more than an infinitesimal proportion 
of the pig iron used, the bulk of which can have nothing in 
the way of examination beyond the careful inspection by 
sight of an experienced pig sorter. In old times, when 
nothing more than this inspection was obtainable, it was a good 
additional saf to mix together half-a-dozen reputable 
brands of pig iron, that were very unlikely to be all wrong 
in the same chemical direction, and probably differed, when they 
differed at all, in ways that corrected each other; but the accu- 
rate knowledge of skilled furnace managers, advised by chemists 
whose everyday business it is to specify the proper mixtures for 
the blast furnace and keep out unsuitable materials, is far more 
certain. Given the proper ingredients, the blast furnace cannot 
make bad iron unless its mechanical working be disturbed by 
neglect or accident, which those accustomed to furnaces would 
find out quickly. Indeed, before the evil can have gone far the 
blast furnace itself and the converter may be duented upon to 
make prompt eyes and compel the necessary attention. My 
conviction is that, setting aside all question of cost, and consider- 
ing only uniformity of quality, there is danger in remelting, and 
security without any disadvantage otherwise in the direct process. 
It is not my intention to treat of the chemical and strictly 
scientific as; of steel-making, which are in the department 
of our well-proved guide, Dr. Percy and his colleagues, and 
which our late president, Dr. Siemens, recently dealt with very 
ably. Nor will I venture to consider the relative merits of iron 
steel from the standpoint of the engineers. This is the proper 
rovince of the eminent men constituting the Institution of Civil 
ngineers in whose house we are. Those who, like myself, pro- 
fess only to be what, for want of a better name, we call practical 
ironmakers, are already greatly beholden to the theorists, to 
whom we must continue to go for accurate information, and 
whose directions we must carry out as best we can. In due 
time there will no doubt arise a race of composite men, who, 
having both theoretical and practical knowledge, will be abler and 
more efficient than we, the one-sided men of the present. 
In the papers to at this meeting, and the discussions 
to follow, we shall, I doubt not, have much that is new and 
interesting in both departments of our great manufacture. 
I cannot forbear to mention specially the important improve- 
ment patented and already brought to some practical success 
by Messrs. Thomas and Gilchrist for the dephosphorisation of 
ordinary pig iron, thereby fitting it for use in the manufacture 
of steel. "The essence of the improvement is the substitution of a 
basic lining for the ordinary ganister lining of the Bessemer con- 
verter. e idea is not now brought forward for the first time. 
On the contrary, the principle has long been known and availed 
of in the old process of puddling. In 1872 Mr. Snelus patented 
the use of basic linings for furnaces and Bessemer converters, and 
I have no doubt it is in the recollection of many of you that more 
than one eminent metallurgist at home and abroad also recom- 
mended the change. Those who tried it, however, one and all, 
encountered difficulties of a practical kind which stopped them. 
These difficulties, it is believed, have now been overcome. With 
priority of invention and the rights of patentees our Institute 
does not interfere, and it is, I hope, needless for me 
to say that I do not desire to convey any opinion 
respecting them, our concern as an_ Institute being to 
investigate the merits of matters affecting iron and steel-making 
as a whole, and not at all to meddle with private rights. 
Early last year, at the works of the Blaenavon Iron Company, 
Monmouthshire, experiments were made by Messrs. Thomas and 
Gilchrist, with the aid of Mr. Martin, the linings being silicate 
of soda and limestone, which, however, proved unsuccessful 
because unenduring. A larger trial at Dowlais shortly after- 
wards had the same result, though in all cases the phosphorus 
was eliminated, the difficulty being to maintain the lining, which 
was rammed into its place in the ordinary way. To meet this 
difficulty, bricks of ground magnesian limestone burnt to great 
hardness were made at Blaenavon, and proved by actual experi- 
ment to be efficient; but unexpected circumstances connected 
with the company’s affairs stopped the papeoeanes Messrs. 
Bolckow, Vaughan, and Company, of Middlesbrough, with their 
usual enterprise, undertook further experiments in a e way, and 
seem to have succeeded. Knowing as you all do that only a small 
rcentage of the pig iron in the world is suitable for making steel 
by means e.ther of the Bessemer or the Siemens-Martin process, I 
will not weary you by enlarging upon the enormous advantage of an 
improvement that promises to make available almost all kinds of 
ig iron. In the paper about to be read by Messrs. Thomas and 
& christ we shall no doubt have much information for which iron 
and steel makers generally are unusually anxious, and I venture 
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to hope that Mr. Richards will favour us with the facts as a ques- 
tion of a working. At some recent experiments to which 
Messrs. Bolckow, Vaughan, and Company were enough to 
invite the leading members of the local iron trade, the blowi 
was in ory way successful, and the quily of steel produ 
excellent. The samples examined, several of which were made 
in our presence, varied in temper from the mildest and softest to 
the ordinary hardness for rails, any particular sort being pro- 
duced at will, Samples to test were very easily taken, and it 
seemed that the exact temper of metal desired could be produced 
with certainty. The converter lined with radial bricks of mag- 
nesian limestone is said to stand well, and the necessary addition 
of cold basic material to the charge and during the blow, though of 
course it lowered the temperature at first, did not make a difficulty. 
As yet there cannot have been any accurate ascertainment of 
waste, cost of lining, &c., but these are unlikely to be seriously 
gainst the new method. One of the large vessels at Eston lined 
with basic bricks has been set to work, and it is believed that 
before long the cheap pig iron of Cleveland, without admixture 
other than that of spiegel, which is common to all, will be exten- 
sively used for making steel. The North-Eastern Railway Com- 
y has already ordered a considerable quantity of rails made 
rom Cleveland steel, which will be manufactured under the 
supervision of their eminent engineer, Mr. Harrison, whose report 
will be as eagerly looked for as it will be relied on implicitly. If 
what is ex be in the main realised, great changes are likely. 
The manufacture of steel rails, which at present is much spread 
over the land, will, in all probability, grow in the localities where 
the necessary raw materials—iron ore mainly—are abundant and 
cheap, with the sea not far away. Our former president, Mr. Bell, 
whose name will always be associated with blast furnaces, the theory 
and practice of which he has so rere | mastered and so 
lucidly explained, in communications not only to our Institute, 
but also to other scientific bodies, has for a long time been work- 
ing to — Cleveland iron for steel making, with, it is believed, 
considerable success, and I have no doubt it will be very agree- 
able to you if he can, during the coming discussions, describe his 
system and the results he has achiev By the changes of the 
last few years the relative circumstances of the several iron and 
steel nelaaion districts of this country and of Great Britain in 
relation to other countries have been materially altered. Before 
Mr. Bessemer’s invention almost everything depended upon the 
cheapness of fuel and labour, the differing costs of ironstone, 
though important, being less vital. To make one ton of finished 
iron, taking rails and other kinds together, required on the aver- 
age about six tons of coal, and the manual labour of many skilled 
men. For steel much of this is y; the cx tion of 
coal per ton of finished steel is already less than 3 tons, and likely 
to diminish. 
When it is borne in mind that under the old system about one- 
third of all the coal raised in the realm was used in iron and 
steel works, and that the present total get is close upon 140,000,000 
tons per annum, it will be seen how large a national gain is this 
economy of fuel. In the item of labour the improvement is 
still more striking ; more than half the money cost of it is saved 
already, while the very hard work is in a great measure dispensed 
with, as is also the need of long special training, without which 
the old iron-making processes could not carried on. If cheap 
and good steel had to recommend it nothing more than the 
already great diminution, and, as I believe, the coming abolition 
of puddling, it would deserve our gratitude. Those of us who 
have spent our lives in ironworks know how hard and incessant 
the work of a puddler is, even with the best mechanical aids. 
We know also that, as the facilities for obtaining other employ- 
ment @ more numerous, the best men, who were not so 
welded to the work that they could not leave it, drifted away 
into less arduous occupations, taking their sons with them, and 
how, in consequence, a metallurgical operation, upon the proper 
performance of which absolutely depends the quality of the 
resulting finished iron, got more and more into the hands of an 
inferior and less manageable class of workmen, with the result 
that could not fail to follow such a change. The discovery of 
puddling is one of the bright events of modern times. But for it 
there would not have been a very large output of wrought iron, 
without which we should not have had many of the improvements 
of late — that have tended so greatly to the advance of civilisa- 
tion. But great as our obligation to puddling is, we part with it 
without regret, seeing that easier and more efficient means of 
achieving not only the same result, but a much better, have been 
devised. In the time of transition from the old to the new 
and better system there must be inconvenience and hurt 
to individual districts and sjecial classes of men, but the 
national advantage cannot fail to be very considerable. 
I need not say that there is yet a large amount of hand 
Spa which probably will continue for a long time. It will 
believe steadily abate in amount, and I cannot doubt, though if 
say it with reluctance, knowing that the opinion is a little 
unpalatable to some excellent members of our Institute, that the 
day is at hand when, either by the Bessemer converter, or by the 
open-hearth, or by some other steel-making apparatus, there 
will be produced, with absolute certainty, with comparatively 
light labour, and I hope with fair profit to all concerned, every 
kind, variation, and quality of the metal iron which we now 
rudely designate steel and wrought iron. It is interesting to 
remember how the old puddling furnace at its establishment 
resembled the Bessemer converter, and how it was improved in a 
way closely analogous to the change now in course of being 
worked out by Messrs. Bolckow, Vaughan, and Co., upon the 
system of Messrs. Thomas and Gilchrist. As is well known 
Cort’s furnace had a sand bottom, and the quality of the iron 
from it was never certain—inferior always to the iron of the old 
process, viz., that of working in a bath of fluid oxide, which, though 
very wasteful, produced iron of excellent quality, and therefore 
lived on in great part despite the new invention and its econo- 
mies. For the Cort process excellent pig iron was made in cold 
blast furnaces from the best ores of the kingdom. The pig was 
retined in the old-fashioned refinery fires at great cost, and after- 
wards puddled on the sand bottom. The resulting wrought iron 
rolled Salle, owing, probably, to the non-elimination of phos- 
pom and could only be made into merchant bars of fair qualit; 
y repeated working in the mills that involved heavy cost. 
man of great ability, long since passed away—Samuel Baldwyn 
on oo get ga a cast iron bottom for the puddling furnace 
instead of sand, and the s' tion brought not only the usual 
unbelief, but ridicule as well. That cast iron wah be melted 
upon acast iron bottom and the bottom itself remain sound, was 
held to be unreasonable, and the suggestion of Mr. Rogers 
was treated as one of the erratic notions of a man who, 
though known to have ability, was certainly very eccentric. After 
a time, the first puddling furnace with an iron bottom was 
erected at Merthyr Tydfil, more than half a century ago, 
and so succeeded that it was adopted promptly. It was soon 
ascertained that puddled bars, ins of being, as formerly, 
unworkable stuff that would hardly hold ether, rolled quite 
easily, and that a great deal of the costly mill-working might be 
dispensed with. Gradually cheaper iron ores came into use, and 
there was less refining. Before many years in most districts of 
the comme? refineries were dispe with, and pig iron puddled 
direct. e enormous heaps of discarded refinery and forge 
cinders, very good for many pur; as well as rich in iron, were 
worked up ; and generally out of the invention of old Rogers came 
the greatest advantage to the manufacture of iron between the da 
of Cort and Bessemer. For all this a got little or no reward, 
except local celebrity of small worth, and a nickname; and, 
twenty years or so ago, he was by the timely intervention of a few 
friends rescued from the indignity of a parish funeral. Puddling in 
the ers furnace is puddling upon oxide of iron, and the change 
now being brought about in the Bessemer converter is in prin- 
ciple the same, namely, the substitution of a basic lining for a 
silicious one. Much the same took place in the case of the re- 











- yolving puddling furnace. For several years 
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the great practi 
difficulty was the rg After trying almost everything likely 
to suit, it was found that sand only would endure for even a 
moderate time the action and wear of the operation, and from 
the sand-lined vessel the puddled iron was er 
Mr. Danks hit upon a mode of lining with iron ore, which he 
reserved from destruction by charging oxide of iron with the 
heat. Subsequently there was a further improvement in the 
game direction by the use of fluid tap-fettling run into a water- 
cased vessel, upon which it formed a lining. In both cases the 
improvement to the puddled iron was very great, owing to the 
removal of phosphorus; and but for the question of cost, and 
perhaps more than even that, the advent of ingot iron, the 
revolving puddling vessel would have done good service. 
It is not to the credit of practical ironmakers that they so 
long failed to see—and, indeed, did not see, until an amateur 
pressed it upon them—that the non-elimination of phosphorus by 
the Bessemer and Siemens-Martin processes was, for the same 
reason that Cort’s furnace and the early revolving furnaces did 
not remove it, namely, the sand linings and bottoms. It is often 
said—sometimes upon repre: | good authority—that in the 
manufacture of iron and steel this epee Be losing ground, and 
that there is danger of our being excelled by our energetic 
brethren across the Atlantic, as well as by our more scientifically 
educated neighbours on the continent of Europe. Without the 
least desire to help any particular view of the case, I have, 
by visiting continental works, and by study of available descrip- 
yd of the American works, which I hope to see some day, 
endeavoured to ascertain how far this opinion is well founded. 
While I do not doubt that to maintain our leading position, 
and toacquit ourselves properly in the exact manufacture that 
has hepely taken the place of the old finger-and-thumb busin 
we must by every means in our power add to and make gene 
our knowledge of the composition and character of the materials 
we deal with, I do not think there is much ground for alarm. 
That land, which has so far originated and worked out 
almost all the great improvements in the manufacture, should 
hope to monopolise, or anything like monopolise, the iron and 
steel trade of the world, is an unreasonable expectation, as I 
think it is also that in our own country, or, indeed, in other 
countries where there is ial fr , we are likely to be 
outstripped. Steel making has, as I have pointed out, rendered 
unnecessary much of the very hard labour for which our iron- 
making population is so well fitted, and has brought intorequisition 
nicety SF manipulation, and an amount of general education that, 
unfortunately, is uncommcn amongst us, as I am inclined to 
think it is also with the great mass of the people of other coun- 
tries. But our better class of ironworkers have great practical 
skill, and, unless my experience is exceptional, great aptitude 
to comprehend and adapt themselves to new processes. In 
illustration of this is the fact that at present chemical terms 
and the appreciation of minute percen which even ten 
yess ago were ost unknown, have me common and 
amiliar ; 





and I see no reason to fear that our rank and file of the 
future will be inferior to their competitors abroad. In the matter 
of machinery for making and shaping iron and steel, as well as 
the mechanical aids that become more and more essential, we 
have not yet been ee and are not likely tobe. After 
our late experience in France, where we were so openly and 
merously dealt with, we well know, if we did not know before, 
that there are splendid works ab , and under the protection 
of import duties that keep away our competition, there are being 
established extensive and well-arranged concerns for the manu- 
facture of steel ; but while we must greatly admire the works of 
Creusot, Essen, Terrenoire, Hayange, and many others, I do not 
consider that in the department of steel-making I understand, 
namely, that to meet the wholesome purposes of peaceful life, we 
are in even a second p members of the chemical sort are, 
no doubt, giving consideration to the p of their special 
department at works abroad, Terrenoire especially, thedirection and 
importance of which were so excellently shown in the Paris Exhibi- 
tion last year. The making of steel for war purposes is a speciali 
I will not venture upon, my opinion being of little value. It is, 
fear, almost useless to hope that the day will soon arrive when so 
terrible a waste of excellent material for the bad business of 
fighting will cease, or even much abate. In the manufacture of 
ingots there is much loss and needless cost by reason of the rough 
system of teeming. ‘The only guide the workman has is a chalk 
mark which can scarcely be worked to, and the ever-varying 
internal capacity of the moulds makes anything like accuracy 
impossible. The effect of this is that ingots are always 
cast too heavy, and crop ends are made instead of finished 
steel. There cannot be any insuperable difficulty in the 
way of showing by an indicator the exact quantity of 
steel teemed, and so —*. a skilled workman to run 
ingots of any desired weight. If this can be done, not only 
1 there be considerable economy, but some of the unem- 
ployed ironmaking mills will be available to roll steel in the 
old pull-over feshion, which has some advantages peculiarly its 
own. For heating, the regenerative gas furnace is a great 
improvement ; but it is believed, and I think Mr. Bell holds the 
opinion, that the waste gases from the blast furnace are capable 
a vay tage more heat by their — ope sesct wo hp ap ae 
or all the steam getting and heating r fluid pig iron, an 
that except the coke put in at the tunnel head of the blast fur- 
nace there should be no expenditure of fuel. It is, I suppose, 
the fact that the ingot as it comes from the pit has more heat 
n for the rolling processes, the chilled outside 
being a shell holding a yoke of more or less liquid steel. Putting 
such ingots into an ordinary balling furnace is not therefore 
to heat them more, but to equalise the heat of the several 
It would seem that for such equalisation in a proper 
chamber only a very small expenditure of fuel, if any, is 
necessary; and if I am right, we may in this part of the 
manufacture —— a further important economy of coal. 
There is, I think, tt need of improved rolling machinery. 
We adhere too mn to old types and Lh reper that were suitable 
enough for short lengths and light weights of a soft material, but 
which do not efficiently deal with hard ingots that are heavy 
andunhandy. Mere strengthening of engines and roll trains of 
the antique sort will not, Iam convinced, do, even with the 
addition of the reversing engine, which is beyond question a 
great advan for rolling long bars, though less suitable for 
short things like blooms and plates. Either by roll before 
roll or by some entirely new system of ae the steel there 
will seobehiy be before long a change for the better. In 
the scientific training of our overlookers and higher agents and 
managers there is room for improvement, and it seems to me 
much to be desired that educated intellectual young men, who 
now hang listlessly about the professions and ed genteel 
occupations, which promise to them at best only respectable 
poverty with the more than doubtful advantage of leisure, 
should break through the absurd old prejudice against seem- 
ingly rough work, and come over to the healthy business of 
iron and steel-making, in which they may render the world good 
service, and obtain su tial remuneration by active employ- 
ment of a very agreeable sort. Of the higher management of 
great works I scarcely dare to speak ; but, as a rule, it really is 
not as it should be, and I to be forgiven for saying that 
there is need of amendment. For some unaccountable reason it 
seems to have become the opinion that gentlemen without special 
training, often en in business of an entirely different 
sort, and coming only occasionally to the works as directors, can 
adequately and efficiently control and manage great manufac- 
tories, I am convinced this is entirely fallacious, and that 
already there has been much hurt and loss by the system which 
in great has obtained since manufacturing establishments 
became of unwieldy size, and passed from the hands of those who 
had grown up with them and understood every detail, into 
those of corporations and companies, unskilled in the neces- 


cal technical matters, without knowl 
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tions that existed between their predecessors and the ns 
they employed. It is not to name a business much more 
complicated and fuller of de’ than the real management of a 
great iron and steel works, which, to be efficient, should have the 
constant attention of a competent 

trolled by a technically trained manager, skilled in the special 
business, and possessing, if possible, the somewhat rare ea 
which Motley, the American historian, well describes as “a gift 
which no training and no culture can bestow, and which comes 
from above alone by birthright divine—that which men willingly 
call Master—authority.” It would be invidious, though not 
difficult, to show that where this kind of management has been 
the rule there is usually prosperity, and how many good and 
promising establishments have languished and are languishing for 
want of it? There is, I think, a great future for iron and si 
not only in the few branches of the manufacture I have ref 

to, but in each and all of them; notably, I believe, in the employ- 
ment of blown metal for castings—that with no additional 
cost cannot fail to be greatly superior in strength to any made 
from untreated pig iron, however good; and it will be stran 
if, in the state o eral education that is coming, men like 
Cort and Rogers, Neilson and Vaughan, Bessemer and Siemens, 
Bell and Menelaus, and other able men at home and abroad, who 
have made the art of iron and steel making what it is, do not 
arise in greater number to lead, improve, and strengthen it. That 
the workmen of our free country will be unequal to their duty, 
or fail in it, I do not believe ; on the contrary, I hope and expect 
that, with better education and the great improvements it must 
bring, they will hold in the future, as they have held in the past, 
the foremost place for skill, endurance, and honest industry. 


At the conclusion of the inaugural addreas, which was received 
with great applause, Lord Granville moved a vote of thanks to 
the chairman for his able address. 

Lord F, Cavendish, M.P., in seconding the motion, said that 
he fully appreciated a maxim of Lord Granville, and he 
wouldy therefore, merely say that they were all deeply grateful 
to Mr. Williams for his most interesting and suggestive address. 

The President, in reply, said he was very much obliged to them 
for the kind way in which they had received him. He expected 
to receive from many iron makers for whom he had worked all 
his life a hearty welcome, but he felt that they had done him 
more honour than he deserved, and he certainly did not Pa 
that he should have had a vote of thanks moved and seconded by 
such distinguished men as Lord Granville and Lord Cavendish. 

The President rose to present the Bessemer medal of the Insti- 
tute to Mr. Cooper, the father of the iron trade in America. He 
said that Mr. Cooper had commenced life in the fatherly times 
before the King and Queen of France came to so tragic an end at 
the latter part of the eighteenth century, and he had been ever 
since e ed actively in the every-day business of life, having 
earned for himself he as his long life the highest possible 
respect among all sorts and conditions of people in 
the United States. Mr. Cooper’s special connection with 
the iron trade commenced more than fifty years ago, and 
had continued to the Eves time. In 1 he built the 

t rolling mill in his part of the country at Baltimore. 
In the same year he built from his designs, and afterwards 
drove himself the first locomotive made in America. He 
erected afterwards, in 1845, the Trenton Works, the most 
extensive rolling mills in the United States, and all of them knew 
how he established, twenty-five years ago, the great Cooper 
Institute, which was now giving excellent education, and 
the education was of a technical kind that we i 
to extend among the iron’ makers. Considering all things, 
the Council came to the conclusion that Mr. Cooper, considering 
our close connection with our brethren across the Atlantic, and 
that they are the second { iron and steel makers in the world, 
ourselves being the first, but likely to have something to do to 
retain our position, the Council came to the conclusion that 
the fit and proper person to receive this medal was Mr. Peter 
Cooper, and, for his own part, he hoped the meeting would approve 
of the decision of the Council. Mr. Cooper had addressed a 
letter to Dr. Siemens, thanking the Institute for the communica- 
tion of the offer of the Bessemer medal, which the President read. 
. I. L. Bell, M.P., said that after the remarks which had 
fallen from the P ident, and the letter which had just been 
, it was not necessary to detain the meeting more than a 
minute in fulfilling the office which his venerable and highly 
respected friend, Mr. Cooper, had invited him to undertake. 
Their President had so well set forth the claims of Mr. Cooper 
to the distinction accorded him by the Iron and Steel Institute 
that little remained for him to say. He might, however, 
add, with regard to the Cooper Institute, that at the 
time Mr. Cooper erected the building he had expected and 
he knew that he was about to expend every farthing of his realised 
capital up to that time. Such a service to scientific instruction 
they might look for almost in vain in the history of science. He was 
quite satisfied that Mr. Cooper highly appreciated the compli- 
ment which had been paid him, and it was only his great age— 
being over ninety—and the distance from New York to London 
that prevented his being present to have accepted that distinction 
in person at their hands. 
ter a few remarks from Mr. Snelus and Mr. Jennings, 

The President said that they had now come to the real business 
of the meeting, and he would suggest that they should have the 
three papers by Mr. Adamson, Mr. Barnaby, and Mr. Maynard 
read consecutively, and ~~ should then discuss the three papers 
together, and in this way they would avoid travelling over the 
same ground as they would necessarily do in reading the papers 
separately. 

Mr. Adamson then read the following paper :— 

** On the Mechanical Properties of Iron and Mild Steel.” 

It is stated in my paper on the mechanical and other pogine 
of iron and mild steel, read at the last meeting in Paris, and 
recorded on 392 and 393 in the “‘ Journal” of the Institute 
for 1878, “‘ t drilled plates carry a somewhat higher tensile 
strain through the line of hole, as a rule, in proportion to the 
sectional area of the metal left, than a solid section of plate; no 
doubt, the circle of holes supporting the smallest section through 
their centre line.” Further investigation has proved the truth of 
this statement; but such must be received with considerable 
qualification, as from a series of experiments to more fully prove 
up this subject, it will be found that the strength of perforated 
plates cannot be depended upon in proportion to the sectional 
area of metal left, but the character and dimensions of the holes 
may be so varied as to give increased strength to the metal in 
proportion to its sectional area, or seriously damage the carrying 
power ag ey Rag ee the proportions. To comprehend this 
position it will necessary to look at the subject from another 
point of view, which the writer calls the flow of force and the 
velocity of strain. This can be illustrated by experimenting 
on a ductile metal plate or bar, having a drilled hole in the 
centre, and the strength of such of the remaining metal com- 

with an equivalent sectional area of solid metal; when 

the plate or bar of the same width has been tested, having two 
holes through it of half the diameter, it would leave the 
samme amount of metal exactly to be experimented upon. To 
consider the strength of the with one hole through it, in 
the first ye the continuity of the line of force being cut 
off through the centre line, the adjacent metal has an increased 
load thrown upon it, inning at the near side or from each 
side of the hole, while it loses its force as it arrives at the outer 
5 mparing this with the bar that has two holes, the con- 
tinuity of the line of force having been broken at two separate 
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me but to only half the extent, throws the force due to the 
ken line upon the edges of both holes, or four po:tions of the 
metal i of two, as before; hence the adjoining the 
holes only has half the amount of surplus work to resist, as the 
two holes throw the strain on the four adjoining parts instead of 
the two, as with the single hole. It might be presumed that 
the g power of the sectional area of the resulting metal 
in both cases would be to carry a larger amount of strain than 
was due to a parallel bar or plate, as the length of the 
specimens might fairly be considered, at first sight, only equal 
to the diameter of the respective holes. No doubt this would 
be so if the force passing h the material could be 
equally distributed on every portion of its section; but as 
the flow would appear to pass in straight lines, and cannot be 
led off easily at a tangent, any operation destroying the con- 
tinuity of the flow interferes with the carrying power of the 
metal. In dealing with very ductile metal, such as mild steel or 
ingot iron, this interruption of the flow of force is not so disas- 
trous as in the stronger materials, inasmuch as the mild metal, 
having great ductility, is enabled to adapt itself, by the elon 
tion of that portion which takes the greater strain, due to the 
broken line, and is thereby able to @ com’ mains Ss 
load, due to the sectional area of the me On the other d, 
when the material is of a ome and brittle character, with 
limited ductility, the case is wide i; different, as the first portion 
of the metal nearest to the broken line of force receives an undue 
measure of strain, and com ively b down ‘“‘ piecemeal,” 
with a carrying power much less than is due to the sectional area 
left; and hence great disappointment may arise in employing 
strong metals that have no self-adapting power to meet the un- 
fortunate contingency of a mistaken application. 

To illustrate by actual experiments these general conditions 
ut forth, attention may be called to the carrying power of a 
fae or plate, as shown by Fig. 1, having the flow of force inter- 
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esired | rupted by one centre hole, drilled through the metal. The area 


through the solid bar at the narrowest portion being equal to that 
of the wider part, having the hole taken out, and being one 
uare inch. In the solid bar permanent set was induced with 
19°64 tons per square inch, carrying a maximum load of 29°46 
tons. Fig. 2 failin ing at the hole, permanent set was induced at 
18°75 tons, or 4°6 per cent. less than the solid material, and broke 
down—as illust from the centre of the hole outward, as 
shown in Fig. 2—with 27°0 tons, or a loss on the strength of the 
standard of 8°35 Bow cent. Specimen produced. Figs. 3 and 4 
are illustrative of the same conditions and of the same principle, 
but brought into practical application by having a turned pin 
slightly driven in the hole to make it solid before testing. 
This pin ine the carrying power before permanent 
set was induced to the same value as the stan 
or 16°94 tons, and ultimately failed with the gross | 
of 28°57 tons, only losing 3°1 per cent. of its original 
strength, ae increase of carrying power over the unsup- 
ported hole of 5 r cent. 

The standard, as Fig. 3, had transverse lines marked upon it, 
lin. apart. The flow of force will be observed by the geometrical 
disturbance of the transverse lines on Fig. 4, which subject will 
be referred to farther on. Passing on to Fig. 7, the specimens 
being from the same material and of the same composition as 
Figs. 1, 2, 3, and4. In this case, the sectional area through the 
line of two holes was the same as through the solid bar, which 
took a permanent set exactly the same as the original standard, 
19°64 tons, Fig. 1, and broke down with 29°01 tons per square 
inch, being as near as possible the exact strength of that class of 
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metal. Specimen produced, Fig. 7. It will be manifest from 
these experiments that the strength of the material, through the 
two holes of Fig. 7, is much greater, and interferes less with the 
flow of force, as compared with Fig. 2, having one hole twice the 
diameter. The character of the rupture in Fig. 2 of the un- 
broken specimen shows how the metal at each side of the single 
hole had to resist the force put upon the bar, and illustrates how 
destruction came about. . 5 and 6 illustrate the same prin- 
ciple of increased strength vom line of two holes compared 
with the solid metal of a hard class of bridge steel. The stan- 
dard strength of the material per sectional inch of Figs. 5 and 6 
to produce permanent set ry be talren at 394 tons, and its 
maximum carrying power at 63°7 tons. The increased ing 
power through the line of holes no doubt is due to the smallness 
of the diameter, and the iy ap received from the circle, as in 
several yor peomin rupture has always taken place through the 
solid bar that remained parallel over din. or 6in., the same as in 











this case. Specimen produced. Figs. 8 and 9 are to illustrate 
the same principle with the application of common low-class 
wrought iron plate tested what is usually termed across the grain, 








830 


and having a low carrying power of about 17 tons per sectional 


It will be seen in this case that the same reduction of strength 
arises from the one larger hole cutting off or interrupting the 
flow of force. This, material, being only slightly du broke 
down through the line of hole with less force than the solid bar 
which is shown over the parallel part having the same sectional 
area, although broken off from the centre line of the plate to the 
outer edge on one side, and somewhat diagonally at the other. 
This latter arose from the rupture first taking place through the 
hole in the transverse centre line, the material breaking down as 
it were “‘ piecemeal.” Fig. 9 toms the exact proportion through 
the parallel part of the plate, and the same sectional area through 
the line of holes, as Fig. 8, further corroborating that in the 
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commonest materials the principle as before explained is full 
borne out. In both cases permanent set was produ with 
the same weight—15} tons per square inch. Fig. 8 broke down 
with a total force of 17°41 tons, while Fig. 9 carried through 
the solid portion 19°642 tons, or carrying 13} 
the solid plate than through the line of one hole, and it may be 
estimated that to produce rupture through the line of two holes 


would require about 7 per cent. more, making a total gain of | 
strength of 20 per cent. in favour of the two holes by a less | 
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interruption of the flow of force at one point. Specimen pro- 
duced. 

This subject will y 
ance with the experiments of Figs. 10 and 11, the plates being 
left parallel to produce destruction through the line of holes in 


cent. more in | 


be better understood by pursuing it in accord- | 
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both cases. The material of a mild Bessemer steel class, 
and very duotile, as the anal. ving the same figure refer- 
ence—will show; and, in testing a piece of this plate as a 
standard, it was found to require 19°64 tons to produce perma+ 
nent set, and carried a maximum load of 29°46 tons per square 
inch, but as the area through the plate has not been reduced 
to the sectional area through the hole, the experiments will 
illustrate what takes place locally through the line of hole or 
holes, the plates nese, been marked before being experi- 
mented upon with parallel lines one-fifth of an inch apart 
longitudinally and Leas is is was done with the view 
that the specimens when pulled asunder might show by the geo- 
metrical distortions of the lines the influences that had been in 
operation over its entire surface on every point of the plate, and 
which further illustrate how destruction came upon it; as the 
elongation throngh the centre of the hole, Fig. 10, was equal to 
48 per cent., while at the outer edge in the same distance it only 
ualled 22 per cent. The length of this specimen may be con- 
sidered the original diameter of the hole, and to produce per- 
manent set required 20°379 tons, or 3°7 per cent. more than was 
carried by the standard specimen over 10in. in length, but ulti- 
mately only carried 27°522 tons, or 6°6 per cent. less than carried 
by the standard. Pursuing the investigation with this same 
metal, specimen Fig. 11 required to produce a permanent set 
through the line of two holes, 22°611 tons, being an increase of 
15°1 per cent. over the standard, and to produce rupture required 
a total force of 30°357 tons, or plus 3 per cent., than to break down 
the same sectional area of metal, when in 
The elongation through centre of holes - 
diameter, while at the edges and middle of plate it only amounted 
to 29 cent. The difference in the g power through the 
line of single and double holes, with the same sectional area, is 
again in favour of the two holes by 9°6 per cent., and this may 
be taken as the smallest difference that can arise from the great 
ductility and self-adapting power of the metal itself ; and when 
| comparing these results with further investigations on a stronger 
| class of bridge steel, it will be found that there is much less risk 
| in the use of the mild ductile metals, as compared with the 
stronger steels, by disturbing or breaking the continuity of the 
flow of force. On investigating the endurance of a strong bridge 
| steel, a marked difference is found to arise in the carrying power 
of a sectional inch of metal, as the flow of force is more or less 
interrupted. 
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FIG. 13 
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Again, examining the endurance of a plate with one hole through 


*: | it, as per Fig. 12, and compare it with the standard test bar, | 


| which 


uired 41°8 tons to produce permanent set, and broke 
| down wii 


a full load of 58°704 tons per square inch. The speci- 


| men Fig. 12 took permanent set with 35°41 tons, carrying less in | 


| this icular than the standard bar by 15°4 per cent., and ulti- 

mately broke down with 56°941 tons, or only equal to a loss of 
/ 31 ee cent. on the standard. The same strong metal, Fig. 13, 
| with two holes, required 46°874 tons to produce permanent set, or 
| carried more than the standard by 12 per cent., and 27°4 per cent. 
| more than the plate with the single hole at that point. To pro- 
| duce rupture 65°624 tons was required per square inch of section, 


| | being a surplus of 11°77 per cent. above the standard, or 14°8 per | 
These two specimens—12 | 
| and 13—do not show much geometrical distortion, as they | 
| broke down suddenly at the full weight and with no warning. | 
ing the conditions arising from these investiga- | 


cent. above the plate with one hole. 


On comparin, 
tions, it woul appear to be of the greatest importance that the 
coupling of bars or plates of strong metals should not be wi 
pins or bolts a great distance apart, as a large proportion of 
the strength of the metal having been lost with being perforated, 


| it becomes a question of serious import not to have the holes | 
| | large, as the larger hole cuts off 


such a proportion of the flow of 
force than otherwise should have mantel 9. a direct line through 
it, and is thrown on this strong, hard material, without in itself 
having any power of adaptation from theelongation. The higher 
the class, and the stronger the metal, the sooner in proportion it 


en prom 
It would appear that to use the highest class of strong steel 





| mechanical endurance of the metals that 


th | metals could often 


breaks down, and the greater the disappointment will be in its | 
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for any structural the joining or attaching of the mate. 
rial should be done with the greatest care and order, and that the 
pins, bolts, or rivets should be of small diameter, with increased 
number, so that the distribution of the force thro’ the remain. 
ing material may be as uniform as practicable to secure 
the greatest strength and durability of the metals. The need 
of taking of this will be more n where the 
sectional areas of metals change suddenly for special purposes 
of construction, as any sudden increase of strength—not | in 
the line of flow—will not yield HP much assistance to the metal 
g' 








that receives the first and the hest strain, and, on the other 
hand, any abrupt diminution of sectional area and loss of a 
will be highly injurious. Perhaps the most unfortunate practical 
illustration of this matter is to be found both in the increase and 
diminution of longitudinal strength of a built-up coiled gun, and 
such a system, in the estimation of the writer, —e to be re- 
considered, and a great revision of construction adopted, both in 
the = yoy of the snipes and ee Ao applica! ~ The 
metal that the greatest self-adapting power from its 
ductility oad strength to meet all sudd fati of force 
or dimjnutions of strain arising from explosive force, steady or 
irregular mechanical action, or variable temperature, must be 
the metal, in some form, most suitable for guns of all classes. It 
is due to the metallurgists and the manufacturers of steel that 
when a me for any special purpose and strength is 
required, that the constructive engineer should use all possible 
means in making the selection, and in a ny aes application. The 
ave been referred to, 
ther with an examination as to their composition, must more 
fully tend to establish the great truth, that a full investigation 
into all the pect of iron and steel is indispensable if a proper 
selection and application is to be made. This point can be well 
illustrated by com ring the mechanical endurance of the low- 
class iron plates referred to in this paper with the very mild duc- 
tile steel that has also been tested, and when comparing the com posi- 
| tion of the ductile mild steel or ingot iron with the stronger class 
| of bridge steel also experimented upon, it will be manifest that, 
| without a knowledge of the composition of the materials, it is 
‘ useless to attempt to make a proper selection. In comparing the 
| latter two metals in composition with the mechanical powers of 
| endurance, we need not be surprised that the application may 
| often have brought discredit unbecomingly upon a material that 
| had been applied to a purpose for which it was unsuitable. 
The Bessemer class of mild steel—as per Figs. 2, 4, 7, and 10— 
may be put down as not taking any permanent set under a load 
of 19 tons per square inch, and requires 29 tons to pull it asunder 
| with great elongation. This metal in composition may be said to 
| contain a tenth of a per cent. of carbon, barely 4 per cent. of 
| manganese, with little or no silicon, and as measure of sul- 
| phur and phosphorus, Then compare these mechanical results 
| with the composition and with the endurance of the stronger class 
| of Bessemer bridge steel—as per Figs. 6, 12, and 13—when we get 
| the surprising result that it takes 41°8 tons to produce permanent 
set, breaking down with 58°704 tons per square inch, it being a 
fact that the permanent set is 3 tons over double the amount 
uired to produce permanent set on the mild ductile metal, and 
| rather more than double the t per sectional inch to pull it 
asunder. Not the least surprising portion of this matter is that 
this strong bridge metal contains bare 4 per cent. of carbon, 1} 
per cent. of manganese, and ‘074 of silicon, with a small measure 
of sulphur and phosphorus. The enormous difference in the 
| mechanical properties com with the composition, and these 
facts taken together with the endurance of a common iron plate, 
where per t set is i lat 15 tons, and breaks down at 
| about 174 tons per square inch. More need not be said, nor no 
stronger argument can be used, that the metals adopted for any 
8 purpose must be as it were—as stated in my paper—by 
natural selection. Probably further investigation into the flow 
of force may be required before the constructor can use with 
safety the very highest class of steel, that hitherto has only been 
applied for tool-cutting purposes ; but the writer is impressed 
at, with larger experience and careful application, thestrongest 
applied with advantage to set aside the 
| poorer class of common irons. Comparing the results of the 
mechanical and chemical properties of the various metals, no 
other conclusion can be arrived at but that, for every practical 
urpose, amongst some of the classes of Bessemer and Martin- 
iemens ductile and strong metals may be got to far exceed any 
wrought iron that has ever been made, and security 
attained for every class of work to be done, and, in very many 
| cases, at a much less cost; and such is the writer’s experience 
| after having used, more especially, the mild class of steel over the 
| last twenty-one years, and having, at least, thirty to forty 
, thousand specimens of steel suitable for boiler plates, 














To Illustrate Mr. Adamson’s Supplementary Paper on the Mechanical and other Properties of Iron and Mild Steel. 



























































Mechanical tests. Composed of 
Permanent set | | Final breaking | | 
Size of specimen. ae omy | Maximum strain | _strain on 
per equare inch. | per square inch. | original area sd 
_| pr eqesre tnah i | E | Remarks, 
Figs. Material. me Se ee Iron. |Carbon. Z Silicon. Sulphur, 4 | Copper. 
2 | s | i a | A 
e F | 3G ‘area.| Inlbs. Intons. In Ibs. |In tons.| In Ibs. |In tons. = & 
are 1 24 : 
RSE 2 
rj z| 3s | 4 5 6 7 he 9 10 nl 12 13 | M 15 16 7 | 18 19 
2/aA | Plate steel .. 10 25 | O4 | TO] 42,000 | 18°75 60,500 | 27°00 | — — | 99°374| 0°090 | 0°454 | Trace. | 0°049 |) 0°033, — A Bessemer class of mild steel. 
B | Platesteel .. 10 25 04 1°0 44,000 19°64 | 64,000 |\esy | — _ 99°374 | 0°090 | 0°454 | Trace. | 0°049 0°033 —_ B Bessemer class of mild steel. 
6 Cc Plate steel .. 10 =—2°5 0°44 11 88,636 39°56 | 145,454 | 64°93 141,818| 63°60 | 98'213 | 0°420 | 1°220/| 0°074/} 0°025  0°048 | Trace,| C Bessemer class of bridge steel. 
7 | D | Platestecl .. 10 (25 | 04 | 170} 44,000 19°64 | 65,009 | 29°01 | 58,000) 25°89 | 99-374 | 0°090| 0°454 | Trace. | 0°049/ 0-033 — | D | Bessemer class of mild steel. 
8 E | Plate iron 10 | 4°0 | 0°375| 1°5| 84,666 15°475 | 39,500 | 17°41 ;— -- _ as - -|— - E Common quality iron. 
9 F | Plate iron 10 40 0°375 | 1°5 35,333  15°773 | 44,000 | 19°642,  — _ _ _ oe _ -i —- - F Common quality iron, 
10 G | Platestecl .. 10 | 4°0 0°375 | 1°5 45,600  20°379 61,650 | 27°522 o- _ 99°374 | 0°090 | 0°454 Trace. | 0°049 0°033 - G Bessemer class of mild steel. 
ll H Plate steel .. .. 10 | 4°0 0°375 | 1°5 50,650 | 22°611 | 68,000 | 30°357 | — _ 99°374 | 0°090 | 0°454 | Trace. | 0°049 | 0°033 _ H Bessemer class of mild steel, 
12 I Plate steel .. .. 10 4°37 | -0°265 | 1°16) 79,300 | 35°401 127,550  56°941 _ - 98°213 | 0°420 | 1°220 0°074 | 0°025 | 0°048 | Trace. | I Bessemer class of bridge steel. 
13 | K | Platesteel .. 10 | 4°37 | 0°27 | 1°18} 105,000 | 46°874| 147,000 | 65-624) — — | 98-213 | 0420] 1°220| 0°074| 07025 0-043 | Trace. | K | Bessemer class of bridge steel. 
| { | | u 





Mr. Maynard next read a paper “‘ On the Use of Steel in the 
Construction of Bridges,” which, for reasons stated elsewhere, we 
do not print. 

An adjournment then took place for luncheon, and on the busi- 
ness being resumed at =. : 

The President called on Mr. Barnaby to read his paper, explain- 
ing that that gentleman had attended that day at considerable 
inconvenience, with a view to accommodate those present. 


Mr. Barnaby then read a paper 
**On the Use of Steel in Naval Construction.” 

The council of this Institution acts wisely, no doubt, in callin; 
up before you at your meetings the users of the material whic 
you make with so much care and success. As one of the 
wit d, I fully admit that I am bound LA every 
corsideration to give evidence. Yet, the more I think about 
the subject-matter of the evidence, the more sensible I become 
of my inability to throw any strong light upon the difficulties 
we still find as we extend the use of steel in naval construction. 
When I called attention four years ago to the difficulties we had 
then to contend with in steel ship plates, I was performing a 
very ungracious task, and I appear to have given pain where 
I would willingly have offered only respect and admiration. 
I have since learned from your kindness that you have found my 





| voice to have been that of afriend. You have learned also in the | 


| shape of orders for ship plates and angles, with which you were 
| not previously very familiar, that naval architects, ta uilders, 
| and marine engineers have fully recognised the magnitude of your 
| recent successes in producing and cheapening ship plates of 
| steel. I need not tell you of the recent action of the iralty, 
| of Lloyds’ Register, - the Board of Trade, and of all our most 
| enterprising private shipbuilders in relation to the use of steel, 
| but I would remind you that it is a veritable beginning of a 
, and inevitable change. I am aware that steel ships were built 
| in the United Kingdom twenty years ago, but I learn from 
the register kept Lf Lloyds’ surveyors that after the year 


1866 only three vessels were built in the United Kingdom 
during ten years. The real start was made in the private 
trade in 1878, when eleven vessels were built of steel. At this 


moment there are steel ships building all over the kingdom. 
How large a field lies open may be seen from the fact that 
of vessels c' by the Committee of Lloyds’ Register in, or 
during, 1878 there was a gross tonnage of 574,819, of which 
52,657 was wood, 517,692 of iron, and 4470 of steel, i.c., wood 
still retained 9 per cent. of the whole, and steel had only Par ina 
claim for # per cent. The new material is destined, no doubt, to 
occupy nearly the whole field in the future. But there was great 
activity in shipbuilding during the past ten years, and iron ships 





take a long time to wear out. Seeing how long the processes 
| by which satisfactory steel can be produced at cheap rates have 
mn before us, some one has been at fault in allowing us to 
build during our busy time in iron i of m- 
makers may fail to find any occasion for fault-finding in this 
respect, but they should remember that a ¢ manufacturing 
people should be reluctant to lose the lead in improvement in 
materials and modes of manufacture, and we have certainly been 
very near losing it in the right application of great English 
inventions to the wants of shipbuilding and marine engineering. 
I pro to do you the service I can by once more 
finding fault, I cannot give the reasons of the defects I propose 
to bring to bay notice, still less can I propose remedies. I am 
confident that it is only n for you to be convinced of a 
fault in order to overcome it. The defects of which I have to 
complain have come out in le bars and not in plates. They 
are not due to causes discoverable by our tests. I annex the code 
of tests, and I do not at present see how it can be extended so as 
to detect the hidden cause of our troubles. The materials have 
been supplied by first-class firms, and made in the Bessemer con- 
verter. mt cases have occurred of fracture in angle bars, 
satisfying all the test conditions, without apparent cause, or from 
some trifli ng blow or strain. One 8in. by 3in. by gin. bar broke 
through a rivet hole after it had been bent to form and annealed, 
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known cause. Another fractured in the 3in. 


without an the slab and before it was 


nge to the root after leaving 
prin My T'wo others fractured in the 3in. flange while being 
faired on the slab after annealing. One 4in. 8in. by gin. 
bar fractured in the 3in. flange when one end having been 
annealed the other end was about to be put in the furnace for 
annealing. ‘There were other similar cases which I need not 
record. should add that they nearly all took place oe oe 
late severe weather at Chatham. No doubt these bars had been 
treated much as iron bars would have been, the only difference 
being that whenever they had been bent hot they were annealed 
before they went to the ship. The instructions given are :—(1) 
‘All plates or bars which can be bent cold are to be so treated ; 
and if the whole length cannot be bent cold, heating is to be had 
recourse to over as little length as possible. (2) All plates or bars 
which have been heated for bending or flanging are to be annealed 
afterwards over the parts which have been heated. If it is incon- 
venient to perform Fw operation of annealing at one time for the 
whole of a plate or bar, portions of the length may be annealed 
separately. (3) If desired, exceptionally long or quickly curved 
bars, such as frames, may be formed of shorter pieces 
with the butts suitably shifted and strapped. (4) No bar 
or plate which shows signs of failure or fracture in work- 
ing should be put into a ye 2 but pieces should be cut from 
such plates soa bars, and subjected to quenching and tensile 
tests. ‘The details of the failures, with iculars of the subse- 
quent tests, should be forwarded to the Admiralty. The all 
errors in treatment are, however, indicated by the following 
recommendations of the manufacturers after the cases of failure 
had been carefully considered by them :—*‘ In all cases where the 
bending of the bars cannot be completed whilst at a dull red 
heat, we should suggest that it be done at one or more heats 
according to the amount of bending required, so that the work 
may all be finished before the bar becomes black and cold. 
That all joggles should be made when the bars are hot 
and that they should be annealed afterwards.* That so far 
as is practicable ail bars that have been worked hot should 
be passed through the annealing furnace before they are 
allowed to go cold, and this could be easily done with a furnace 
roperly arranged for the pu “That after the bars have 
a annealed they should not be heavily hammered, but if this 
is necessary, they should be annealed . That any setting of 
bars after annealing should, as far as possible, done by 
hydraulic or other apparatus, so as to do away with the neces- 
sity of punishing the material with golf hammers more than is 
absolutel necessary, and that this work be done by the smiths 
who bend the bars.” [have no reason to complain of the view 
taken by the manufactu’ because we have always been warned 
by them that this additional care was . Ican only say 
that so long as it is necessary it is an obstacle of a serious kind to 
the use of steel angles for the frames of ships. These precautions 
are of the same nature as those I said in ae aes 1874 were 
in use in France. Substituting the w for plate, 
the words I used—a quotation from an official memo- 
randum of the engineers at L’Orient—were :—If it is impos- 
sible to work the bars without hammering, or without local 
pressures of great severity, or if the curvature given is consider- 
able, it is necessary to proceed with care and skill to avoid 
ruptures in the course of the operation. The hammering ought 
to be done with light blows delivered over as large a surface as 
possible, and the curvature ought to be produced not at once but 
y successive stages. After the work has been done the bar 
should be promptly annealed. One ought to avoid as much as 
possible partial or rather local heating. When by careful 
treatment the bar has been brought to its proper form, the 


annealing process should be immediately resorted to, and 
the heat should be applied very gradually, for a sudden 


augmentation of temperature in a point where the molecular 
tensions are al ly exaggerated might cause a rupture. When 
the bar has been regularly heated to a sufficient temperature, 
and is left to cool slowly, the bad effects of the local disturb- 
ances will be destroyed and homogeneity will be re-established.” 
Steel makers on that occasion could not believe that such 

recautions were nec » but are now on the 
ae authority in England in 1879. Do not let it be — 
that I allege any inferiority in the oe bars supplied either to 
those in use in France or to the standard of our own tests. I 
only say that so long as these characteristics of steel bars remain, 
we shall probably prefer iron. A peculiarity in these angle bars 
distinguishes them from iron, i.e., when the end of a bar is cut off 
comaty and is left ragged, the leaves break off suddenly if struck 
heavily, whereas the other end of the same bar trimmed off evenly 
will heavy sledging without rupture. The one end 
behaves far better an common iron would; the other 
far worse. Is this di ble peculiarity unavoidable? 
T have already stated that we have great reason for satis- 
faction in plates. Stating the results broadly, we find that: 
—(1) Iron suffers more in punching when the holes are near 
the edge than when they are farther removed; but in mild steel the 
material suffers less from the effect of punching when there is one 
= ter of the ed = of i cae “5 = the hole is so 

istant as to avoii the n the former case, é.¢., 
when there is about one aincter of hole clear of the the 
loss of strength caused by punching Landore-Siemens plates 
from in. to fin. thick is about 124 per cent. of the strength of 
the unpunched test-piece. In thicker plates, yin to fin., simi- 
larly treated, both Siemens and Bessemer plates lost between 6 
and 16 per cent. When the distance of the hole from the edge 
was increased in plates above in. thick, thus 


they 
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(Holes punched before shaping.) 





the loss on ‘‘ open hearth” plates was from 9 to 19 per cent., and 
on plates made in the converter from 11 to 30 per cent. Best 
best iron treated similarly lost, when the holes were one diameter 
from the edge, from 15 to 20 per cent., averaging about 17 per 
cent. of the full strength of the unpunched test-piece. When 
the shaping of the iron samples was done after the punching, the 
loss fell to an average of 11 per cent., hoop foe J between 5 and 15 
per cent. The average results for plates above }in. in thickness, 
punched and unannealed after punching, stand as follows :—The 
pitch of the holes was in all the cases I record in this paper a 
minimum for ship work, as shown above. 
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=| 
<| & sé § 
| a na 
Open heat'th steel 27°6 23°7 245 26°0 21°0 
{ 
Converter do. ..| 275 | 217 24:8 26°0 21°0 
Best-best iron 25 | 190 | 177 210 150 
" * Lengthened experience does not confirm this. The can be 
— cold more readily, with better results, and much more cheaply, 
Bottom plates may also be bent cold by hammers fs 





It will be seen that there is not a marked difference here 
between the open hearth and converter makes of steel. In 
respect of the injury done by , a8 in the endurance of all 
ped a tests, including severe ive tests, the metals 
made by the two processes do not differ much, and if the drill is 
used, or if the plates are annealed after punching, it would be 
im ble, I think, to establish a marked superiority of one 

e over the other. But there is a remarkable difference in the 
behaviour of the two descriptions of steel when rivetting has 
been done upon -— which have been punched and not subse- 
quently annealed. The following are examples of plates above 
half an inch thick, butt jointed and treble rivetted : — 





| Breaking strength in 
} tons per sq. inch. 











|~ ASS eS 
| Annealed | Unannealed 
before | before 
| Tivetting. | rivetting. 
sac bectaconcbeti : : ? 
Countersunk points, not Cos eet. ~~ + ty 
countersunk through .. | Rost best iron ee eee oe 
Open Lag h steel | 26 | 212 
Snap points Converter 269 15°25 
” Best-best iron” | — | 183 


The countersinking in these cases is carried nearly but not quite 


Details and Results of Experiments made at Chatham 


—- 


ing in the case of the iron, and reducing the loss by punching. 
In order to place them on an equality, and avoid injury by 
punching, we have issued the following instructions as to the 
use of mild steel made by either process. In outer bottom plat- 
ing, the holes which are to be countersunk should be punched 
abount in. less in diameter than the rivets which are used, the 
enlargement of the holes being made in the countersinking, which 
should in all cases be carried through the whole thickness of the 
plates. It is not necessary to anneal plates or bars after punch: 
ing as a means of making good damage done in punching. All 
butt-straps to plating which forms an important feature in the 
oan structural strength, such as the outer bottom plating, 

eck plating, deck stringers, &c., should have the holes drilled or 
be annealed after the holes are punched. Snap rivetting is only to 
be employed for the internal work on transverse bulkheads, floors, 
framing, and other subordinate parts of the structure; but on 
stringers, deck plating, and other parts subjected to considerable 


| tensile strain, countersunk rivetting is to be used, and the holes 


treated similarly to those in the outside plating. Acting on 
these principles, we are quite satisfied that steel , platin 
for ships needs neither drilling nor annealing after punching. 
attach copies of the last set of tests made at Chatham. Abstract- 
ing from them, I find that, on comparing plates treated and 
rivetted up in the same manner, the steel made by the open 
hearth process still manifests a certain appreciable superiority 
to that made by the converter. There is in the latter process 
more variation of strength to resist rupture across the line of 


Dockyard during the Winter 1878-79, to ascertain the Effect of Rivetting on 


various Kinds of Mild Steel, Punched and Countersunk through, but not Annealed. 
































































































































| | } } | 
ton 2 | Thickness | Width of plate. —— ame Rivets. Breaking strain in tons. aS 
j 1° 
5 2: =. 2% | of plate. Through rivets. through rivets. : | Per square inch of le3 4 
g?e- bles a] oa ¢* 4 | gia Pia re 
2a5 8 ci @ 8 | Whole ie z 3 producing Mean,’ 2; | 2 aft 134 te 
#8 pas $)\£ Normal.| 24 Normal.|Reduced 3 % | rupture. | Eg EP | Means, igs= 
a BA ; 8 148] < | ry 4 S Se | lox 
g im 1s | | “5 \2 | 5 i 
| | | |Normal.| Reduced| 
1 "695 | °505 | 5°123 | 2°623/ 2°450 1°824 | 1°457 | 3 58°875 | 29°54 | 37°15) | | 55 
0.Hy. | s \ swags } 29°7 | 37-29 
la* | *70 | *60 | 5°100] 2°600| 2°420| 1°820| 1-452 5 54°375 | 29°87 | 37°44) | | $ 54 
1 | °73 | 71 | 5°200| 2°700| 2-680; 1°971| 1-902 44°750 | 22°70 | 23°52) | 54 
ro | g } 52° 875) 26°61 | 30°65 
la | *74 | 63 | 5200] 2°71 2°562 | 1°998| 1°614 g 61°000 | 30°53 | 37°79 | 84 
1 | ‘74 | 7565 | 5-187 | 2-687 | 2°500) 1989) 1-412 g 55°875) | | 28°09 | 39°57) | | 53 
0.He. | *875) | 28°59 | 41-23 | 
la | ‘74 | °56 | 5°187| 2°687| 2°410| 1°989/| 1-349 || }pin. | 44 57°875 | 29°09 | 42°9 )) | 63 
2 | 645 | “54 | 57125) 2°750 | 2°545) 1°74) 1-374 | P9975 | & 58°625) | | 83°04 | 42°66 | | 54 
0.Hy. Sie g } seo 32°75 | 41°37 | 
2a | 66 | “56 | 5°100] 2°725 |) 2°575 | 1°798| 1-442 | 68°375 | 32°46 | 40°48 J | | 56 
|} 2 | °70 | 60 | 5°250) 2°875| 2-685! 2-012) 1-611 | g 56°750 23°20 | 35°22) | | 55 
c. = 56° 687 | 28°17} 38°77 
fs | ‘7 "65 | 5°250| 2°875 | 2°695 | 2-012 | 1-751 | zi 56°625 | 28°15 | 82°33} } | 55 
2 | 66 | 63 | 5°187| 2°812| 2°625! 1°856| 1-391 | of 50°875 | 27°41 | 36°57 }| 55 
O.He. | 3 {'so-at2 | 27°10 | 35°02 
2a | 655 | 56 | 5°187| 2°812| 2°655! 1°842| 1-486 | 22 | 49-750 26°80 | 33°48 55 
3 | 61 | 538 | 4°625| 2°437| 2-292 1°486| 1-232 |S | 43°875 29°52 | 35°61) | 5 
0.Hy. | 25 | \ aa-ars 29°86 | 87°30 | 
Ba | 61 | °565| 4°625| 2°437| 2-282) 1°486| 1-151 | | 44-875 30°20 | 39°00} | | | 56 
$ | ‘Gl | 581 | 4°593] 2°405| 2-262; 1°467| 1-312 | , | 41°750,| 28°46 | 31°82 | | 56 
C. | = 43° 250 \. | 29°77 | 34-82 
ga | ‘Ol | °53 | 4°625| 2-437] 2°292) 17487] 1-183 | £ 44°750) | 30-00 | 37°82) | a6 
3 | GL | 48 | 4562) 2-374) 2142 1-448 | 1-028 | 40°375 ) | 27°88 | 39°27) | 
O.He. } £ | so-saa | 27-32] 37-72 | 
Sa | 61 | °49 | 4°502| 2-374] 2-187) 17448] 1-071 || }4in. | S 38°750 4} | 26°76 | 36°18} | 65 
4 | 65 | 47 | 4°06 | 2435 | 2°295 | 1-339) 1-078 | F*s12 |B | 40°875)| | 30°52 | 37°91) | | 55 
0.Hy. : | et \ so-sr | 80°00 | 38-00 | 
4a | °55 | 45 | 4°562] 2-437 | 2°305! 1°340] 1-037 2 39°500 29°48 | 38-09) | | 56 
4 | °55 | °515| 47625] 2°500| 2°335 1 1°375| 1-202 | a 427000) | | 30°54 | 34°94 | 56 
c. A }'saraso S101} 3611 | 
4a | 54 | 48 | 47625] 2°500} 2°375 | 17350] 1-140 | 4 42°500 } | 31°48 | 87°28 | 58 
4 | °56 | 42 | 4°562| 2°437| 2°305 1°365] -963 5 35°000 | 25°64 | 36°15 58 
0.H. 3 35°187| YL 26-19 | 36-57 
4a | °55 | 43 | 47530] 2°405| 2°225 1°323| +956 16 | 85°375 | 26°74 | 37°00) 55 
5 | ‘47 | °41 | 4°250] 2-312] 2°132/ 1-087] -s74 j | $2°000 | 29°44 | 37°75 56 
0.Hy. | iis 32°S75 80°24 | 29-18 
ba | °47 | 39 | 4°250| 2°312} 2°132) 1°087| -ss1 | S | 33°750 31°05 | 40°61 | | 85 
5 | °475 | 40 | 47187] 2°250/ 2°112) 17069) -845 | | 82°875 30°75 | 38°90 } 55 
C. | 13 | 33°812 | 31°46 | 41:30 
ba | 48 | °88 | 47187] 2-250] 2°092) 1°080/ +795 |8 | 34-750 82°18 | 43°71 | 58 
5 | °48 | °406} 4°187| 2°250| 2°062; 1°080/ 837 | |g | 30-000 2777, 35°84 | | 58 
0.Hg. | } 3. | } 30°25 | 28°00 | 37°39 
ba | °48 | *88 | 4°187| 2-250] 2-062 17080) 783 \ fin. | 23 | 30-500 28°24 | 38°95 | 55 
G | 86 | 30 | 4230] 2-417] 2-218; -870| 65 |[°75 | 28 | 27-875 32°04 41°915! | 65 
0.Hy. Ea | } sess | 31°31 | 38-62 | 
6a | °35 | *82 | 4°230| 2-417] 2°287| 846) -732 | & | 25°875) | | 30°5S } 85°34 | 55 
6 | *88 | °3L | 4°187| 2°375| 2°247| -902| -696 ga | 27°875)| 30°90 | 40°05 | $5 
C. | £3 | j2s-s12 31°38 | 43°09 | 
Ga | 38 | °285| 4°187| 2°375 | 2°187| °902/| +623 | ag | 28°750 } 31°87 | 46°14 | 55 
6 | 388 | °20 | 4°187] 2°375 | 2°227 | °902| 645 | 2s | 25-000) } 27°71 | 38°76 | 55 
0.He. | a3 25°250 | 97°99 | 38°87 | 
6a | *38 | 205) 4°187] 2°375| 2°217| +902) 654 | = 257500) | 28°28 | 38°99 | 55 
7 "24 | °20 | 3°500} 2°000/ 1°900, *480 +380 |) 6+ 16000 | | 83°33 | 42°10 | 56 
0.4}. 92 -|16-000 | 33°33 | 45°81 | 
ma | 24 | 17 | 87500] 2°000| 1900) 489) +323 | #7 | 16-0005) 33°33 | 49°53 | 55 
T | *2h | *105 | $°520) 2-020) 1875-485) “365 || ain | 16°375) | 33°76 | 44°86 | 55 
Cc. ices | |16°250 | 83°50 | 47°39 | 
7a | °24 | *17 | 3°520] 27020] 1°900, °485/ 323 | 5 16°125 33-24 | 49-92) | | 55 
7 | *2& | 201} 3°500} 2°000| 1°875| -480| -376 | 3 14°750 ) | | 30°73 | 39°23) | | 85 
0.Hy. ins) 4°812 | } 30°85 | 40°80 | 
Ta | 24 | °19 | 3°500] 2-000] 1°850) °480/ 351 | 14875} | | 80°98 | 42°37 | 55 
| ' } } | 
* a signifies across, 
Comparison of Tons per Square Inch for the various Makes B 
of Steel. AS. c me 
| Maximum [| Minimum | Average of all = 0 oe = 
istrain obtained. /strain obtained.| the tests. p——O- i} Opin 
! 
OH. | 83°38 20°44 $1°027 = | o 2 8 
| oo = 
Cc. | 88°76 | 2°70 30°27 lego \ ea 
0.Hs. | | 96°64 28°00 








through the plate, so that a small part of the material damaged 
by the wlohe te left in the hole. In the steel made by the open 
hearth the loss of ge as compared with the 
annealed plates is inappreciable. e result, 25°84 tons, is a 
mean of six tests. But in the steel made in the “‘ converter” the 
loss is serious, the mean of four very carefully made tests being 
21°8 tons; the mean of eight tests, some of them not being 
entirely satisfactory, gives a lower result still. In the open 
hearth steel with the holes countersunk in this manner, the 
superiority in the normal strength of the material, as com 

with iron, is more than maintained in the rivetted butt joint. 











Strength in tons per sq. inch. 
Treble 

Plain strips. | rivetted butt 
joint. 
Sante iy eee iaaes a 27°6 29°8 
Best-best iron See ee Se ae 21°5 19°9 
Ratio of steeltoiron .. .. «. 1281 1°49°1 











When the countersinking {s carried completely through, the 
converter made steel recovers the lost ground, as will be shown 
further on. The superiority of the rivetted strips is apparently 
due te the friction of the surfaces. The friction was alse operat- 





rivet holes. The average breaking strain per square inch of the 
material through the line of fracture at the rivet holes, reckoning 
the area of the section before it began to stretch, is as given 
below, With it I have compared the lowest and highest of the 
breaking strains of the same make of material in the set of tests, 





Tons per square inch. 




















“ Open hearth.” “ Converter.” 
| No.1. | No. 2 _* 
Average .. .. .. . ce ce es | 81007] 280 3027 
Feremntage tte sitio aie | rang | aoee | 40 
= * the sae bsiow S11} 8-43 25° 
It is ible that boiler-makers may not at first sight appreciate 


theadvantage of avoiding the drill, but a little reflection will satisfy 
them, I think, that so long as steel needed either the drill or the an- 
nealing furnace before it could be worked into the bottom of a ship, 
it was not likely to displace iron in ae: ag It is to the power 
of the mild steel, and particularly open hearth steel we 
are now getting, to bear punching without severe loss that its 
recent successes are mainly due. e may now eonfidently say 


that well made steel punched and countersunk through and 
unannealed has 50 per cent. more strength through a line of rivet 
holes than iron has, 


[Concluded on page 334.] 
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WELLS 


Exerngs with two pistons acting in opposite directions in 
one cylinder have been several times proposed and even tried | 
by Pag oe a and -_ one ry" asa een ee The 

etails have variously di “squees ut the general arrange- 
ment and design of these and the engine generally seem better 
carried out in the engine illustrated herewith than in those | 
i it. By employing the double piston, | 
two principal advantages are secured, namely, great steadiness | 
in the running of the engine, and double the power with very | 
little extra space, the increase in the space occupied by the | 
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ine being very little more than that of the extra length of 
cylinder. 
ordinary double-cylinder engines of the same power. 
minor advantages are secured from the balance principle—as, 
for instance, the pressure on the crank shaft bearing is for a 
considerable part of each revolution almost nil. These bearings 
are therefore not so liable to heat or cut, and the friction is in 
several parts less than in ordinary engines. There are, how- 
ever, some difficulties to be overcome—as, for instance, the 
maintenance of adjustment of the upper piston rods through 





he weight of the engine is thus much less than | 


BALANCED ENGINE. 
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‘ 
' 
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the lower piston, but this is fairly overcome by the arrange- 
ment shown in Fig. 3. In our illustrations, Fig. 1 is a per- 


Several | spective view of the engine; and in Fig. 2, AAand B Bare the 


steam and exhaust ports; CC are the piston heads; D is the 
middle piston rod, which works through the lower piston 
head; EE are the outside piston rods; F is the middle con- 
necting rod; GG are the outside connecting rods; H H are 
the middle crank arms; II are the outside crank arms; J is 
the shaft. This engine is manufactured by Mr. R. Wells, 
Liberty-street, New York City. 











BULKELEY’S INJECTOR CONDENSER. 








EXHAUST STEAM 
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THE accompanyin: onereriage illustratea condenser invented 
and patented by Mr. H. W. Bulkley, of Broadway, New 
York, and now being introduced-in this country by Mr. 
Alfred Davis, of 5, Westminster-chambers. It is one of the 
‘* waterfall” type, the stand pipe being about 32ft. high. It 


appears to be very 7e= in the United States, at collieries, | 


and ironworks, and is especially suitable for winding engines, 
since it will keep its vacuum well while the engine is standing. 
In the sectional views, it is seen, that the condensing water 


enters the space around the exhaust nozzle, and passes down | ve 
into the condenser, through a narrow annular opening. The | water may be sup 
exhaust steam rushing into this hollow cone of water is | the 
instantly condensed, thus forming a partial vacuum. The | into the condenser, 
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water, 


in 
| is suinaliy dowwn to a solid jet, which expels the air and 


vapour into the discharge nozzle below, where its reduced 
focity prevents its return to the condenser. The condensing 
lied by a simple water pump, worked from 


i by a steam pump, which will exhaust 


ine or shafting, or 





and require no steam above atmospheric | 


FLOO) 








i ing down the curved surface of the condenser, | pressure. Less than 3 per cent. of the engine power is 
| required for the pumping, as the vacuum, when formed, lifts 

| the water about 25ft. i 
| equal to 13ft. or 14ft., no pump is needed, for a partial vacuum 
| being formed in starting by the exhaust steam, the water 
rises to the condenser from its natural level, and a constant 


th a natural head and fall of water, 


flow is afterwards maintained. 
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THE 


The injector condenser is connected with the vertical 


as low as ible. The water, therefore, falls from the 
condenser through the discharge pipe, against the atmospheric 
resistance—at a temperature of 100 deg., or more—to the 
hot-well below. The discharge pipe from the condenser 
may pass off at an angle, in of vertically, if more 
convenient, or if a Sow level is thereby reached. 
The condenser may be connected with several engines, or 
steam pumps, for | independently; it is not affected by any 
change of speed or load on the engine, and the vacuum formed 
is perfectly steady. 

the preceding page we give exact copies of indicator 
diagrams, taken from an automatic cut-off engine; 28in. 
cylinder, 48in. stroke, with and without the condenser 
attached. The mean pressure in the cylinder was 23 Ib. ; 
vacuum, 28in, ; revolutions, 58 per minute ; horse-power, 200. 








THE BERTHON FOLDING CANOE. 


Art this season of the year attention is once more devoted 
by large numbers of our readers to yachts and yachting. The 
scale on which these operations are carried out varies, and 
while one gentleman has a 600 ton ship built for him and fitted 
with Perkins’ engines, intended to give a speed of fourteen 
knots, on a consumption of 1 lb. of coal per indicated horse- 
_— per hour, a score will rest well content with a canoe. 

‘anoeing, under the auspices of Mr. Macgregor, ‘‘ Rob 
Roy,” is rapidl nme , and the members of 
the Canoe Clu y number nearly 600. Under these 
circumstances we make no apology for occupying a good deal 
of space yc gp a new and very i ious canoe, which 
seems to supply a long-felt want. any tourists have 
experienced the difficulty and annoyance of carrying a canoe 


wing in 


| about with them from lake to lake or river to river. 
exhaust pipe of the engine, as shown, at a height of about | 
34ft. above the overflow of hot-well, which should be placed 





BERTHON FOLDING CANOE. 


That 
which we illustrate gets over the objection. The canoe has 
been designed by the Rev. E. L. Berthon on much the same 
principle as his well-known collapsing boats. Our e i 
show the canoe opened, and under sail; while below are 
a plan and cross sections of the boat open and folded 
up. In this condition it is but 3in. thick, and its 
entire weight, with all tittings complete, is but 401b., so that 
it is not too much to say that one man can carry it with 
ease under his arm. The hull is made of canvas, double, 
with an air space between to secure buoyancy. The deck is 
of wood, and when forced down flat it is maintained in posi- 
tion by a couple of spring cross bars, as shown, detached 
or fixed in a moment, which effectively prevent the collapse 
of the boat. Besides these there are galvanised iron stanchions 
which prevent the floor from rising. The mechanical details 
have very nicely worked out, and the result isa portable 
boat capable of carrying about 16 stones with perfect safety, 
and weighing itself, as we have said, but 401b. Our illustra- 
tions are so complete that we need only add that these canoes 
are built by the Berthon Boat Company, Romsey, Hampshire. 








THE PLUSH BATTERY CELL 

M. Pius has recently made the battery cell illustrated 
herewith. It isa modification of the Callaud battery, and 
consists of the glass jar a, of the usual proportions, havin 
at the bottom a copper plate upon which is Dood sulphate of 
copper, and has attached to it the insulated wire d, forming 
the positive pole. About half-way down the inside of the 
glass jar is the shelf }, a perforated sheet of copper, upon 
which is placed pieces of zinc of any form. The shelf is sus- 
pended by three strips of copper, one of which, c, constitutes 
the negative pole. ith this form of cell, the zinc of com- 
merce can be broken into pieces of suitablesize and used with- 








WHEN OPEN 


| out any other preparation, and the zinc can all be consumed ; 


while in the Callaud battery the zinc must be cast into suit- 
able form, involving some loss of metal and expense, and as a 
considerable percentage of the zinc of such castings is not 
consumed it must be re-melted at still further loss, Another 
advantage of the cell, as described in the Journal of the Franklin 
Institute, is that the sulphate of copper can be fed into the 
bottom of the cell through the opening left by turning up one 





side of the shelf 5, and broken zine placed upon the shelf, 
without disturbing any of the connections, thus making the 
battery absolutely continuous. Objection has been urged 
that there will be local action between the zinc and the copper 
of the shelf, but Dr. Plush holds that practically no such 
action can take place, as there is really no closed circuit 
between the pieces of zinc and the copper. Lead may be sub- 
stituted for copper in making the shelf b. 
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THE IRON AND STEEL INSTITUTE. 
(Concluded from page 331.) 

In the matter of oxidation in salt water, we have found by a 
series of trials, patenting over about three and a-half 
the rates of oxidation Ghee plates 00 enaf Gis ches tened 
differed more among themselves than they differed from steel. 
That when the surfaces of steel plates are carefully freed from 
the black oxide produced in the rolls by a wash of weak acid or 
otherwise, the surface corrosion in salt water is very uniform. 
That when the surface oxide is left on, the effect of the oxide 
upon the ‘neigh ing bared metal is as strong and continuous 
as copper would be. In conclusion, I would invite your most 
serious attention to the necessity for giving us uniformly sound 
steel in large masses to replace our iron: forgi at a price not 
much above that of forgi England is in Seeees of “ea. Sow} 
lead in this matter. e are at this moment undoubtedly behind 
France in some res in the production of such steel by modern 
processes. Crucible steel is out of the question for the bulk of 
the work in naval construction. We must look to the converter 
and to the merative furnace for this material. If you can 
produce it without forging, as I hope you may, we may then build 
our entire ship and engines of steel. ; 

Tests for Plate, Beam, Angle, Bulb, and Bar Steel, used in 
Building va, 2d for her Majesty’s Navy.—Strips cut lengthwise or 
crosswise to have an ultimate tensile strength of not less than 
26, and not exceeding 30 tons per square inch of section, with an 
elongation of 20 per cent. in a length of 8in. The beam, angle, 
bulb, and bar steel to stand such forge tests, both hot and cold, as 
may be sufficient in the opinion of the receiving officer to prove 
soundness of ial and fitness for the service. Strips cut 
crosswise or lengthwise l4in. wide, heated uniformly to a low 
cherry red and cooled in water of 82deg. Fah., must stand bend- 
ing in a press to a curve of which the inner ius is one and a- 
half times the thickness of the steel tested. The strips are all to 
be cut in a planing machine, and to have the sharp edges taken 
off. The ductility of every plate, beam, le, &c., is to be 
ascertained by the application of one or both of these tests to the 
shearings, or by bending them cold by the hammer. All steel to 
be free from ination and injurious surface defects. 

The President invited discussion on three papers read, and 
called upon Mr. Bessemer to open it. 

Mr. Bessemer, who was received with applause, asked permis- 
sion to make a few observations apart from the subjects treated 
in the papers. It so happened that the meeting that day was 
exactly the anniversary of twenty years since he stood in that 
place to read a paper before the Institution of Civil Engineers on 
this question. As was generally known, the first announcement 
of <= —— at Renn = eee disastrous 
resul e gras) e great fact, though he not grasped 

details ; and it was a work of two and a-half or three years 
before he could come before the world to be heard with a practical 
mode of carrying out the theory he had propounded at Chel- 
tenham. —— pew = read in P~3 — = the Civil 
Engineers, which he was happy to say felt justified in awarding 
to him the Telford gold m for ¢ t communication. He 
produced two or three old samples which had figured on that 
occasion, Iron was the first object he sought to obtain before 
venturing to make steel by his process. His first sample was a 
little bar of iron 3in. square, which was bent cold, and which was 
considered not a bad sample of cold bending. The second sample 
to which he called attention was a little ee? a small and modest 
production, but one that had its iarities. It was a gun 
made of malleable iron without welding or joint. That it was 
made of malleable iron he was desirous to in without ques- 
tion, and in March he requested Mr. Riley to it in the lathe 
and analyse it. The result was as follows:— Carbon, 
"0014; silicon, ‘004; sulphur, ‘053; phosphorus, ‘049; man- 
ganese, nil; copper, minute trace. Mr. Riley ascertained 
the quantity of iron by two analyses, and the quantity 
was in the first, iron, 99°893; second, iron, 99°787. 
that they had of pure iron there 99°84. That was perhaps 
nearer to pure iron than had been got. That gun was made in 
1858—twenty-one years It was shown in that hall to the 
superintendent 6f the Gun Factories at Woolwich, and upon the 
strength of it, certain cylinders were made of that material, 
crushed flat cold under the hammer. One of these he exhibited 
to the meeting ; and to show its strength, some shavings of it 
were also preserved. He also produced a very interesting 
sample, which he hoped would interest those present as a re- 
miniscence of what had been done before. It would be remem- 
bered that the first vessel made by him was an upright cylinder, 
into which they ran metal direct from the blast furnace. at 
metal was never made into pig, but was made in nine minutes. 
One of these ingots was brought over to England. The first 
Bessemer steel ingot ever rolled in this country was unhammered. 
In it was no spiegeleisen, no ferro-manganese, no carbon. It was 
interesting to him as the result of the first intimation of his 
process given to the world through the British Association at 
Cheltenham. He had also a remarkable sample of the further 
ical working of his process very soon after the erection of 
is little works at Sheffield twenty yearsago. Mr. Parks, of Bir- 
mingham, had invented a system of making copper tubes by 
pressing a round disc through a hole by a plunger working in a sort 
of short cylinder. At his—Mr. Bessemer’s—works at Sheffield, 
Mr. Parks said he could do the same with steel as with copper, 
although he was obliged to use the best copper to do it. ad 
Mr. Bessemer—thought differently, and said: ‘‘ Itis utterly im 
sible that so rigid a material as steel could do that.” But Mr. 
Parks was so serious and earnest that he—Mr. mer—was 
induced to go the same evening by train to Birmingham to try it, 
taking with him three discs of metal. When he got there he took 
the end of a plate of steel forming of an order for loco- 
motive plates from the Lancashire and Yorkshire Railway. With 
a 23in. disc they got half through the plate without spoiling it, 
and that specimen he produced. When he put his plunger on it ; 
and when pushed half way through, he saw they could deal with it 
as well as with copper. It was put into the annealing furnace 
annealed, and when cold again—owing to the heat abstracted 
from it, if it had not been cold, however hard the plate, a flaw 
would have resulted—a second push pushed it through; and 
before him was a fin. plate, without the slightest injury done to 
it, and 27in. diameter, by some magic process reduced to llin. 
diameter. He did not know how such a thing could be done, he 
only knew that it was done before his sight, and he took that to 
be the best evidence of a fact very much disputed, that wae f 
~ ago a mild and useful quality of steel was produced. 

e had also a very interesting sample that was quite the work of 
their early days. There was, perhaps, no better practical 
mechanic in Great Britain than . John Ramsbottom, of the 
London and North-Western Railway. When he himself pro- 
posed cast steel for rails to be used for the North-Western that 
gentieman looked upon him with astonishment and almost with 
anger, and said, ‘‘ Do you wish to see me tried for manslaughter?” 
He showed Mr. Ramsbottom, whose mind was thoroughly open 
to conviction, samples, and that gentleman said ‘‘let me have ten 
tons to torture and try them just as I desire.” The ten tons were 
supplied from Sheffield, and were —. to the severest 
torture and twisting that was possible. The sample before them 
was a good sample of the mild steel of those days. He wished 
to show that, although we had advanced in some res 
in this manufacture, we still retained a great deal of 
our former knowledge, and that we had not gone much 
beyond what we did then, and that what we were intro- 
ducing now might have been introduced a very great many years 


8. 
Mr. Barnaby’s paper. Mr. Barnaby told them that the 
present was the veritable beginning of a great and inevitable 


There was one remark he wished to make in reference to | th’ 





change. He believed in the veritable change, but he did not 
believe in the “‘ veritable inning.” 1 
he had a little to do with the inning himself, and that was 
many years ago. Altogether, he had built six fine ships, havin 
a tonnage of 5342 tons, and built in 1864. Mr. by sta 
that they began to build steel i in 1866, and that there were 
only three small ships built in 1868. On reference to the registry 
to which Mr. a had access, he found that there were — 
steel ships built by the Siemens-Martin process, and it was highly 
probable that there may have been some mistake about the 
number, for there were undoubtedly seventeen vessels built by 
that process. ‘ 5 

Mr. Webb remarked that he had learnt his business in the 
works of Mr. Bessemer in 1862, and he found that steel if pro- 
perly dealt with would not present the difficulties that had been 
complained of. He did not hesitate to say that there was no 
difficulty whatever in getting a uniform result with ordinary 
care. Yesterday he took a plate off a boiler which had done duty 
since 1863 up to the present time, and the result of the working 
had been so satisfactory that it was certainly more than fifty 
times the ordinary life of an iron boiler. 

Mr. Laing, Sunderland, said that his experience of steel in sbip 
building was not such as to warrant him in giving an opinion, but 
he might say that he was sanguine as to the results of it. = 

Mr. Denny, Dumbarton, said at present his firm was building 
no less than nine steamers in steel, They had three screw 
steamers classed at Lloyd’s, and six small paddle steamers being 
built of steel, and the steel used was Siemens. He must say 
that they had not come across a single instance to make them 
doubt the quality of mild steel. They found no trouble whatever 
in working up scrap steel into forgings, which was extremely con- 
venient. 

Mr. Kirk, Glasgow, could confirm everything that had been 
stated by the previous speaker. 9 

The President asked what advantage was gained by welding up 
steel scrap, instead of remelting it. 

Mr. Kirk said they had got the furnace handy, and they found 
that it made superior forgings. Mr. Barnaby had referred to 
a ingots. He rather preferred steel scraps well welded up. 

e President said he rather understood Mr. Barnaby that 
should have steel castings ins of iron forgings. “ 

Mr. Dixon said that there was one important point with regard 
to the use of steel in the construction of ships, and that was the 
use of steel rivets. He constructed a vessel of steel, and found 
after some months of work that there was a defect in the fit of 
the steel plates on the heads of the rivets, which were of iron. 
Mr. Martell i it, and they could not understand it, and 
he hoped that Mr. Barnaby would give his attention to that. 
With regard to corrosion, he built a vessel nineteen years ago, 
and he had a letter from the owner the other day saying, 
with regard to corrosion, there was nothing to complain jof, 
she was doing her work perfectly well; that catish ed him 
that they need not fear corrosion. They never found 
any difficulty in the tensile and other tests, and if the price of 
steel was brought nearer toiron, they should certainly use it. He 
hoped as the price of steel came down the quality would not be 


Mr. Martell, chief surveyor at Lloyd’s, called attention to what 
was called the obstruction likely to be caused to the introduction 
of this material by what the ident termed the ees, 
powers, i very ni the whole of the ships for gene 

of ie are now built under the su tendence of 

Boyd's surveyor, he thought that institution might be considered 

one of ont —. It was said in the public press 
loyd’s 


we 


some time ago that *s Committee threw obstructions in the 
way ; he therefore thought some remarks from him would not be 
out of . As soon as shipbuilders came to Lloyd’s Register 
and said they desired to employ this material in shipbuilding, the 
committee gave all assistance in their power; they sent surveyors 
round to the chief manufacturing places, and these having reported 
on the excellence of the material, the committee immediately 
adopted it, and allowed what they considered a fair reduction upon 
iron—that was 20 per cent. Seeing, then, that they did all they 
could to advance rather than obstruct the introduction of this 
material to shipbuilding, he hoped the remark about the controll- 
ing powers did not apply to Lloyd’s ister. Mr. Barnaby said 
“ that so long as these characteristics of steel bars remain we shall 
probably prefer iron.” That was very unfortunate, because it 
was a most lamentable thing that while they were ucing 
such magnificent materials by both the Siemens and mer 
they should have to think of falling back upon iron. 
Through the ki of Mr. aby he had got an intro- 
duction to the Chatham Yard, and saw the plates 
used there. He that there was some mystery 
as present in the steel manufacture that he did not 
quite comprehend; but he thought that when they went 
in and ree the matter thoroughly they would find some 
cause for it. He was much to find the places used in 
such an enormous establishment for manipulating the steel. He 
always understood—years ago it was known—that when they 
steel after it had been heated, if it was only taken across the 
yard and was placed where the wind blew across it, it positively 
cracked without apparent cause. The more uniform we keep the 
temperature of steel, the more we prevent cold blasts of wind 
from blowing across it, the more reliable it is. He was much 
surprised to find the whole place at Chatham exposed to all the 
cold blasts of winter, and that, too, of such a winter as the last 
was. People were particular to ask what proportion of steel 
plates had flaws. If similar flaws took place in iron they would 
make them up without saying anything about them. 

Mr. Parker, of Lioyd’s, said that within the last few years 
steel had made rapid progress in the building of ships. During 
the first eighteen months of its introduction about 120 merchant 
steamers belonging to this country were fitted with steel boilers. 
He had come to the conclusion that as there would be 4000 plates 
in these boilers. and as there were only twelve cases of broken 
plates, that they had not broken because the material was bad 
or defective, but because the material was not properly dealt 
with. It was not an uncommon thing when using Lowmoor 
plates to condemn twelve in one boiler alone, not because they 
were fractured, but because they were blistered. Of course, in 
8 ing of Lowmoor he meant any Yorkshire manufacture. 

e must say that between the stee] and the iron there seemed to 
be some sort of galvanic action, and he was of opinion that the 
boilers should be made entirely of steel and not of steel and iron. 

Mr. Riley, speaking on behalf of the Stee] Company of Scotland, 
= ae not come across one single instance of a failure of an 
angle bar. 

r. Snelus said they had heard a great deal about the mystery 
connected with this steel making, and Mr. Barnaby had given 
them a deal of mechanical information. He asked whether 
they not chemical information to guide them ? The Admiralty 
should see to this; and he protested against separating the che- 
mical from the mechanical part of the business. 

Sir John Alleyne said they were 1 ay willing to supply their 
customers with whatever they asked for, and made no difference 
whether they pe orn them with steel or iron. But he had a 
series of tests which he had got out with a view of trying to 
convince Lloyd’s wey gene’ te Shipbuilding that they gave too much 
credit to steel over a really piece of rolled iron. 

After a few words from Mr. Spencer, Dr. Siemens said: I am 
glad to see that Mr. Adamson has arrived at the conclusion to 
which I have sometimes given an expression, that in the rivetting 
up steel plates you should use steel rivets, and you should put 
these rivets as closely together as you conveniently can. ‘The 
mysterious failures which occasionally have occurred may be 
thus explained :—If a long cylinder of steel is flanged, and if 

is ge is drawn mechanically to fit a larger surface, or if a 
cylindrical tube is intended to fit into # flanged neck, and the 
tube is too small, and if, being flanged all round, or drilled, it is 


He flattered himself that | th 





intended to be brought up to a larger diameter, it stands to reason 
at a great strain is thus put upon the metal between the rivet- 
hole and the outside. Now suppose that this strain—the com- 
nen strain which is thrown upon the edge of this place—must 
borne by some metal which is thrown into great tensile strain, 
and that will be the metal immediately behind the line of holes. 
The result is that if in any one of these holes there is a slight dis- 
continuation of the even surface a tearing will begin. Now 
it was said that this metal, which ought to stretch 25 per cent, 
before tearing, should not have torn under these circumstances, 
because we can find that it has not stretched at all; but in arguin 
thus these gentlemen overlook the fact that in tearing a materi: 
ou do not extend it. A tear means applying the whole of the 
orce available upon absolutely one — of the metal, and on 
that point there might be a stretch of 50 per cent. But itis infini- 
tesimal. It first tears one point, then the next point, and in this 
extreme case the failure may be attributed to the tearing action 
which is generally set up at rivet holes in the rivets; thus, then, 
these holes take more than their due proportion of strain. One 
of the chief advantages that has been found in favour of drilling 
over punching is that the drill makes a smoother hole, and there 
is a less inducement for a tearto setup. As regards the Bessemer 
process is, if it is carried out properly and if good materials are 
used, such as the Swedish pig metal or very high-class hematite 
metal, Ido not doubt for a moment that very excellent results 
can be uced by it. But J would also ask whether, in a pro- 
cess such as the eo hearth, there are not some advantages in 
favour of uniformity, when you have plenty of time to test your 
metal? 
The meeting adjourned till the following day. 


The proceedings were resumed on Thursday—yesterday— 
morning, when the discussion was continued by Mr. Head and 
others. We are compelled to postpone our report of this discus- 
sion till next week. At its close, the President suggested that the 
uext three papers should be read and discussed together. 

Mr. Thomas then read his paper 

“On the Elimination of Phosphorus.” 


The non-removal of (gee in the Bessemer converter, 
owing to which the great bulk not only of British, but of French, 
German, and Belgian ores are still unavailable for steel-making, 
is a fact too familiar to metallurgists to need insisting on. The 
inquiry whether this unfortunate circumstance is due to causes 
absolutely inseparable from the conduct of the Bessemer process, 
or to others which are merely the accidents of a icular mode 
of constructing the apparatus, is obviously of vital importance. 
If the non-elimination be due to the intensity of the tempera- 
ture, or to the short duration of the operation, or to both these 
causes combined, it is almost hopeless to expect that we shall 
ever be able to use ordi unpurified pig iron in the converter. 
That it is to these essential accompaniments of the process that 
the fe arg oye of the retention of phosphorus by Bessemer 
metal is to be ascribed, is, it is believed, the generally received 
+ aeons and one which has comparatively recently received 
e sanction of the weighty authority of such eminent metal- 
lurgists as Mr. Lowthian Bell, Dr, Wedding, Professor Kerl, 
and M. Euverte. An examination of the general con- 
ditions attending the removal of phosphorus in puddling and 
refining operations, taken in connection with the well-known 
action of silica on phosphate of iron at high temperatures, and 
the fact that in many other processes in which the temperature 
is very high the elimination of phosphorus is not apparently 
effected, seems however to justify the belief, which has 
doubtless suggested itself to other members of this Institute, 
that it is to the silicious lining of the ordinary converter, and to 
the consequent n ily silicious character of the slag, that the 
one defect of the Bessemer process is due, Under this convic- 
tion, at all events, experiments were commenced by the authors 
about three years ago on the effect of basic lining and basic 
additions in the several steel-making processes. Unfortunately 
the appliances at command were of a very imperfect character, 
and the results obtained, though highly encouraging, were, owing 
to defects in the miniature converter employed, which prevented 
our ever completely finishing a blow, not entirely conclusive as 
to commercially complete purification being possible. While 
waiting the completion of an improved converter, which was 
unavoidably delayed for some time, we were encouraged by find- 
ing that M. Griiner, the distinguished rofessor at the Ecole des 
Mines of Paris, in his treatise ‘‘ On Steel,” published in 1867, laid 
great stress on the injurious influence of the silicious character of 
the cinder and lining in the converter. M. Griiner, however, 
seems at that time to have regarded this as one onl 
causes which prevent elimination of Pohe. a 
as a remedy the preliminary refining of phosphoretic pig before 
it is attempted to convert it, With a new converter, a large 
number of experiments was made in the autumn of last year, 
which gave much more definite results. The lining used in these 
experiments consisted of limestone and silicate of soda, a mixture 
which had found to answer well in earlier trials. 
On laying some of the first of the results obtained from this 
6 lb. converter before Mr. Martin of Blaenavon, he at once 
pe oe their ~— Tt and from that time we have been 
deeply indebted to him for his unfailing and consistent support, 
and much valuable advice and assistance. The Blaenavon Com- 
pany, without hesitation, undertook to put up apparatus to carry 
the experiments further, and has with great spirit fulfilled its 
romise to give every facility to test the value of the theory. 
n a vertical converter, taking from 3 cwt. to 4 cwt. of metal, 
results entirely confirmatory of those a observed were 
obtained. In the 6lb. converter liquid decarbonised iron could not 
be obtained; but in the new vertical converter this was readily 
done. Of the results obtained when the pepe A of slag was 
produced by waste of lining, and the removal of phosphorus was 
—— by slight over-blowing, the figures given in Table A may 
cited. : 
Some fifty or more blows were made in this vertical converter, 
and the products analysed ; and it was found that, using a basic 
lining, it was generally necessary to continue the blow for over 
forty seconds after the flame drop in order to bring the phos- 
phorus down very low. With this proviso the elimination of 
phosphorus could be secured with chentuhe certainty. With a 
silicious lining the retention of all the phosphorus in the metal 
was, as usual, equally invariable, even when, as in Mr. Bell’s 
experiments, the blow was continued till a considerable propor- 
tion of the iron was oxidised. At the same time, more phos- 
phorus and less silica would be found in the slag obtained under 
these conditions than ap to be the case when larger quanti- 
ties of metal are trea under similar circumstances. po | a 
lining consisting of one part fireclay and two of ganister, and a 
pig containing 1°44 per cent. of phosphorus, the blown metal 
contained 1°63 per cent. of phosphorus, and the slag 32°5 per 
cent. of silica, and *15 per cent. of phosphorus. hen, how- 
ever, with the same lining, 40 lb. of lime was placed in the con- 
verter before the pig was run in, though the lining wore away 
very much, as might be expected, there was a decided decrease of 
phosphorus in the blown metal, as shown below :— 


of three 
proposes 


P. P. P. B8i0,. Cad. 
Pig used, 1°44 Blown Metal, 1°23 Slag, ‘99 80°7 18°8 
” .* ” ” 1:07 eo. 31°0 25°1 


It would seem that the presence of a considerable amount of 
lime in a not too silicious slag is highly favourable, and on a 
large scale essential, to the removal of phosphorus. As it was 
manifest that phosphorus was not removed until the slag was 
sufficiently basic, the effect of large basic additions in combina- 
tion with a basic lining was tried, with the object not only of 
obtaining a highly basic slag at an early stage of the blow, but 
of rendering the operation independent of the wear of the lining, 
by which alone the basic character of the slag is otherwise 
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tained and maintained. Advantage was taken of the fact that 
oe and oxide of iron are fusible in many proportions. The 
mixture generally used consisted roughly of one part by weight 
of ‘Blue Billy” and two of lime; | will melt in an iron 
crucible, and may be readily added in a molten condition. It 
was found that by throwing into the converter cheap basic 
materi: consisting mainly of lime, even without previous 
heating, before the pig was introduced, very satisfactory results 
were obtained without over-blowing. See ‘l'able B. 

10 lb. of spiegel were added to all but Nos, 15 and 16; Nos. 13 
and 14 were tapped before the blow was finished, to ascertain at 
what point the phosphorus began to go rapidly. It will be 
observed that, by using these basic additions, a large proportion 
of the phosphorus is eliminated while yet a considerable 
proportion of the carbon remains—a result which had other- 
wise only been obtained when there was a very conside 
waste of lining. In Experiment 14 it will be noted that more 
than half the phosphorus is gone while over 2 per cent. of carbon 
is left. With a 12 ewt. converter of the ordinary pattern, ex- 
pressly put up by the Blaenavon Company, only a limited 
number of casts have been made, owing to a deficiency of blast. 
The first three of these, using, as before, a basic lining, gave good 

Its. E 
“By the kindness of Mr. Menelaus, for whose kindly assist- 
ance we tender our sincerest thanks, we were enabled to try, at 
the No. 3 Pit at Dowlais, if the superior intensity of heat which 
might be expected from the conversion of five or six tons of 
metal at a time affected the conclusions to which smaller experi- 
ments pointed. It was intended to line this converter with 
highly-burnt basic bricks. The bricks intended for this purpose 
were, however, accidentally under-burnt, and so spoilt ; hence 
recourse was had to a rammed lining of limestone and silicate of 
soda. ‘This lining, which consisted of a silicious limestone mixed 
with 9 per cent. of a solution of silicate of soda, would, after the 


| of very silicious non-phosphoretic Pig. In the next—fifth— 
| blow 1 ewt. of a mixture of two of limestone and one of Elba 
| ore was thrown cold into the converter before the metal was run 
| in; rather over 3 cwt. of heated roll scale was added subse- 
| quently, before the completion of the blow. During this blow 








the lining had to be patched at the breast. In all cases where 
two lyses are given, the results to the right are those of Mr. 
Jenkins, of Dow The following gives the analysis of the 
cinder that came out with the steel in the four Dowlais blows :— 
Blow. No. 1. No, 2. No. 3. | No. 5. 
SiO, | 88°8 388°7 | 36°08 36°3 | 23-95 24°2 | 31°7 20°7 
FeO 64 — | 5°58 — ne bast wae 15°04) 14 +, 
F,0, | 0-71 — | o-49 — | g-2g) /frony | g-35 J iron 
Al,0, | 6°43 — | 4°69 — | 3°57 — | 4°06 
MnO 721 — 9°30 — 8°22 — | 4°59 
CaO | 37°36 35°6 | 38°42 36°15] 37-00 — | 32°9 
MgO | 0-26 -- | 0-38 — | 0-3 — | 0-26 
| PO; | 1°13 1-24 2°11 1°86] 4 8°52 8°60 | 5°93 5°8 
| (= P 3-72 
| § - _ “oo — “09 “05 














| These results ap to confirm the conclusion that, for the 
gpa to be of technical value, waste of lining and metal must 
avoided by making large basic additions, so as to secure a 
highly basic calcareous slag at an early stage of the blow. In these 
trials however, it was thought prudent to feel the way, and not add 
at once the very large amount of which our theory demanded, 
the more so as we were not able to add the bases in a molten state. 
























































carbonic acid was driven off, contain nearly 20 per cent. of silica. | It is also made clear that a slag containing under 14 per cent. of 
TaBLe A,—Blows in Blaenavon Vertical—4 cwt.—Converter. 
| 
33] 
6 E Lining. Pig used, Steel out. Cinder. 
Ao) 
4% Si. 8. | P. | Splegeladded. |si.]8.|  P. | C. | 8i02./ 8 = 
1) bigetione and silicate ) Middlesbrough ..|2°07 16 1-08] About 101b... |-03 |-03 { _— } a) — |—|— 
| | 
2 | - a 1°93 °15 a » BIB... [05 |°05 { — ja Let = 
| under 24°0,°15 2°97| Cinder thrown out of 
3 | es we Per | - = TIb... |°02 |°03 1" | converter. 
| "04 8°6,°12 2°53) Cinder on ingot. 
4 8 a ole fo | o WOM. OPO) “ee le} — |] 
5 Limestone and 10 per) | r a under ” ee f si 2 
| “oak eat t é olf | oo 1ODd., jen reef MF } 16 07 Cinder on ingot. 
| | 
6 Limestone and 10 per) } under ) 2°81] Cinder thrown out. 
cent. silicate of - Po —j --i— -= 02 |°12 lo} 16°83 — 
solution ne ) | “O04 j } 2°81) Cinder with ingot, 
7 Limestone and 10 per) . +09 *R5 F ms 04 1+5 . . 58°79 ger 
cent fireclay “= White.. 9 09°85 | *88 O4 [°54 07 49; 15 3) 73 471 
* Samples of "cinder ‘from these three blows were mixed together, and an average sample analysed. 
TaBLe B.—4 cwt. Converter. 
Lining used. Pig used. | Basic additions. Steel out. Cinder. _ 
si. S&S | P. | Mixture=2lime+1 of blue-| sii | S | P. | C. | Sid, | Pz 
| | billy. | 
u Limestone and sili- ) | aig { 201b. of lime cold on bottom of } e | js 29 | +10 { 30°8 2°84 Thrown out. 
cate of soda .. jy} — | U comverter .. .. .. «se 144 7°8 On ingot. 
eae ji Sense a} «qf 22°2 | 8°26 | Thrown out. 
12 “ < ea 1:19  301b. of Elba ore do. .. 05 -- 13 19 1 10°5 | 4°51 On ingot. 
{ | < | 
13 3: - — | — | 1-39 3010. of “mixture” do. .. Trace. | et hme a bee 
| | | 
uu ; . pe | — [1:39 451b. A ‘ | | TSO dee oe. | 
| | | 
| | 
15 = ay pe | — | 1°39) 48Ib. o os 2 | — | =f *53| -19°5 | 4-9 | On ingot. 
| 
| | | | ° . 
16 § sar} naw | 1°39 92 1b. Bt le “07 “09 | “04 “10 { ak bat Foy te 
i | | 











This, by greatly diminishing the effect of the ordinary wear of 
the lining in making the slag basic, rendered larger basic addi- 
tions n than it was deemed prudent to make 
two blows. In the first blow about 2 cwt. of lime was added 
cold, and in the second nearly 2 cwt. of lime and one of 
ore. The slag was decidedly silicious in both cases, and, of 
course, only a minute quantity of phosphorus was removed. 











Pig used. Blown metal. Steel. 
Blows. i. 2. 1, 2. 1. 2. 
Bi. 2°97 2°62 trace trace trace trace 
P. 1°21 1°21 1°21 119 Vl Vu 
c. - - none junder *10 “54 “42 
8. "06 “10 05 "10 05 “09 








Mr. Jenkins, of Dowlais, has kindly furnished us with his 
analyses of the same blows. He finds 1°08 in the steel from the 
first blow, and 1°03 in the steel from the second blow. The 
cinder with the steel contained in the first blow 38°8 per cent. of 
silica, and in the second blow 36°18. The was 
too high in silicon for osphorus to y 
without very large additions of lime. In the third blow 
34 cwt. of a mixture of two parts of lime to one of roll 
scale were thrown into the converter before the metal was run in. 
The metal was blown for 8 or 9 minutes and turned down, before 
the flame dropped. Nearly another 34 cwt. of the same mixture 


removed 


was then thrown in, and the vessel again turned up, when the flame 
dropped almost oo After being tani down for some 
50 seconds. it was (at Mr. 


artin’s suggestion) again blown for 
nearly a minute. page| it appeared that the metal was over- 
blown, the action, on adding spiegel, was not violent. A large 
skull was, however, left in the converter and ladle, and much 
slag was produced. ‘The blow lasted 104 minutes. i e 
from one of the ingots deflected 9gin. with the blow of 1 ton ball 
falling 24ft., the bearings being 34ft. apart. It was considered 
much too soft for rails. 


Analyses of No. 3 Blow and No. 5 Blow—Dowlais. 














Pig, Blown | steel. Pig. Lente ‘Steel. 
Si. 2-11] 0-38 trace |2°44' trace {trace} The “blown metal” 
| | sample of No, 3 was 
S. | 09} °09 09 "10, *10 “10 taken before the 
| last minute's over- 
Ry ps7 0°61 *G3)"14 *16/1°42, *64 «=*°75) *64 blow. 
C. | — junder *10|'31 +35] — junder *10, -28 








The skull left in the converter was got out by blowing a charge 


iron may be very effective in removing phosphorus. After the 
five blows descri! the lining was f to be much worn and 
not in a condition to admit of satisfactory repai Two tuyeres 
had to be renewed in the fourth blow; the rest stood well. 
«BB, the nine mantis that have clapesd since cur on the 
n e vigor- 
ous co-operation of Mr. Ww 
Vv has enabled the authors to submit to the Institute 
f evidence in support of the views then put forward. 
a intensi' rs = is sitions Richie f —— of 
phosphorus, bu’ er proper conditions, highly favourable to 
this end, has been ony demonstrated by the results of 
the working at Middlesbrough, It is, indeed, found that, other 
things being equal, the hotter the blow the better is the result. 
Assan’ the necessity for large additions of bases consisting 
ly of lime, the Le pee afforded by some seventy or 
eighty operations is equally conclusive. In continuation of some 
onal experiments carried out in 1877 at Blaenavon, trials have 
been made of the effect of largely in ing the amount of oxide 
of iron added at the commencement of the blow, and diminishi 
the lime so as in a measure to assimilate the cinder to that of a 
puddling furnace. As was ae it was found that this 
could not be done successfully. In the first , the loss from 
excessive boiling was very great ; in the second, the phosphorus is 
only very imperfectly removed. A very considerable amount of 
ore may, however, be added after the greater part of the silicon is 
removed. The amount of bases which it is necessary to add with 
Cleveland pig generally exceeds considerably 2 ewt. per ton of 
pig treated, the exact amount nape 6 dependent on the wear of 
the bottom and the percentage of silicon and phosphorus in 
the pig. The presence of an excess of earthy base in the slag 
pay tor peer ase of —- The + goers very 
ui ic at an early stage of the operation is r) t 
importance, as it enables the phosphorus and carbon © be 
oxidised pari , or nearly so. It will be borne in mind that 
the basic addition has a double function—in the first place, to 
preserve the lining; in the second, to form a highly basic earthy 
4g, 80 as to afford a strong base with which the phosphoric 
acid may unite at the moment of its formation. On 
several occasions the experiment has been made of blowing in 
a basic brick lining he mag or with very small, addition. ‘The 
t is always excessive damage to the lining and a trifling 
— .of phosphorus. The density ng npeeines of the 
present lining material prevents it from i e important 
ge in the actual formation of the basic slag hbk was fulfilled 
the softer and less durable yt iy ee experimented on. 
The highly-freed Paes lime bri have, we venture to 
je more than fulfilled all the expectations which were enter- 
kindly consented to give 
has had with them, it 





as to their probable value. As, however, Mr. Richards has 
you some account of the experience he 
is unn 





ecessary to dwell on point. 
providing a highly earthy basic 


It has also been ascertained 


that, 


slag is present, the removal of almost the last traces of phos- 
phorus may be by continuing the blow for some time 
after the drop of the flame. The phosphorus in the presence of a 
strong base seems to protect the metal much in the same way as 
carbon and silicon, so long as there is present an excess of a stron 
base with which the phosphoric acid can unite at the moment o! 
its formation. When, however, the phosphorus is reduced very 
low, the iron begins to oxidise as in an ordinary case of over- 
blow. pe an of - Ton mg tion of pees 9 ae the 
primary ter with stee ers, it is not pro to do more 
than to mention that, under the aeeanekeen which have been 
described as essential to the removal of phosphorus, a considerable 
proportion, viz., from 30 to 70 per cent., of the sulphur is also 
removed. Costaln enpestenenta made by the authors in conjunc- 
tion with M. Po: in November last with a Ponsard furnace, 
in the first of which over 80 per cent. of the phosphorus and 50 
per cent. of the sulphur were removed under very unfavourable 
condi , quite confirm the nd formed from smaller experi- 
ments that the system descri is as applicable to the open 
hearth as to the Bessemer furnace. 
It is obvious that without asufficiently durable, as well as refrac- 
tory, basic lining, the simultaneous dephosphorisation and conver- 
sion of cheap pig in the Bessemer vessel cannot rank as a commer- 
cial process. Our early experiments rendered it clear that ordinary 
non-silicious lime and limestone did not constitute by themselves 
a satisfactory lining material; nor were renewed trials, made 
after becoming acquainted with a patent dealing with their ap- 
plication, more successful. esia, the use of which as a fur- 
nace lining has been sugg by M. Caron and others, is at 
once very expensive, and, when used by itself, very tender. 
Nor did we after repeated attempts find it at all practicable 
on the large e to use oxide of iron lining in any of 
the forms in which they have been used in puddiing furnaces. 
After a very extended series of trials, it was, however, found 
that, by firing bricks made of an alumino-silicious limestone at a. 
very intense white heat, a hard and compact basic brick is 
formed. These bricks unfortunately labour under the defect of a 
liability to disintegration when exposed to the action of steam. 
By the use of certain aluminous magnesian limestones and equi- 
valent combinations, and an otherwise similar mode of manufac- 
ture, this difficulty has been overcome. For certain purposes, 
magnesian limestone mixed with silicate of soda solution forms 
an excellent material. To enter fully into the important sub- 
ject of the precise conditions necessary for obtaining a satisfac- 
tory basic lining would exceed our limits, and the consideration 
of this as of many other interesting points must be reserved. 
The question of how far the heat 
phosphorus may replace that due to the combustion of silicon, 
the possibility of using in the converter low phosphoretic pig, 
low in silicon, and the influence of silicon on the removal of 
gor are some of the subjects on which much remains to 
said. advancing the proposition that the technical 
removal of phosphorus in the er converter is simply 
and entirely a question of cheaply ey a highly basic 


» con ng under 20 per cent. of silica over 30 per cent. 
of lime and esia, and indicating the means by which 
this may be sec we are not aware we can shelter our- 


selves under any very distinct authority, though surmises as to 
the hypothetical advantages that “ be expected, were the 
Bessemer slag less silicious, have not m wanting. It is, how- 
ever, only proper that we should remind the Institute that Mr. 
Snelus stated at its March meeting, simultaneously with ourselves, 
that he had removed phosphorus in a Bessemer converter lined 
with limestone. Of the circumstances of this experiment we are 
in ignorance. It is on the production of a basic earthy slag, by 
the addition of large quantities of calcareous bases, and 
without excessive waste of lining, and metal, and the construc- 
tion of a durable basic lining, that, we venture to think, the 
economic solution of the phosphorus 4 neve depends. It need 
hardly be said that the theory here advanced as to the practica- 
bility of commercially removing phosphorus in the converter 
extends, mutatis mutandis, to the Siemens and other open-hearth 
processes, where, in fact, many difficulties that are met with in 
the converter are absent. Pr. Siemens has indeed suggested the 
use of a lime lining in one of his furnaces, though he has since 
with his customary candour informed us that he has failed to 
devise means for its oy come. ay mo In concluding, we 
thank the Blaenavon Company for the great facilities they have 
afforded for the — of a very protracted series of experi- 
ments, results of a few of which have been laid before you. 


Analyses of Metal and Slag from Middlesbrough 35 cwt. Converter. 












































oe 
after two Siin 
| minutes’ | pig. Metal. Slag. 
| blow. } 
| P. Si. SiO.. | P.O; | MnO Fe. 
ae cs = ~ st 20 = ~ 
$5] 17 149 | ‘37 _ 26°6 88 _ 6-0 
| 48 eS) ae ~~ is6 | 1214 | — 63 
= ~ “08 _ 13 11°49 _ 18°9 
| _ 023 _ 166 | 1894 ee 9°45 
} 2h — | 2 — | 142 | 1066 | — 145 
Steel ~~ 05 = 146 we _ 73 
_ — | 1:30 _ 35°8 5 i 
“| — — | 1:06 | Trace | 322 | 335) — 5°65 
— _ 59 re 222 | 11°64 a. 12°55 
Bi ot as “28 cu 25°6 8°95 _ 10°75 
_ _ 09 Pt 18 11-64 _ 17°3 
| Steel | — 13 oa 20°4 | 10°89 _ 9-7 
| — | — | 195 Ge 36°8 1°04 ae 2°4 
65> — | — 34 — 23°8 | 11°04 _ 83 
[ _ "05 — 20 11°49 <i 13°8 
Steel —_ +053 ae 19 1201 _ 11°3 
4, — -_ 85 — 188 | 18°34 _ 995 
; — _ 08 _ 11S | 15°24 < 166 
Steel -< 08 ~ 122 | 13°0 ~ 18°75 
_— — 03 a= i <- a -_ 
Sptegel 
| age 
sa, — 168 | “17 a 16-2 | 1278 — 10°25 
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Mr. Snelus then read a paper “‘On the Removal of Phosphorus 
and Sulphur during the Bessemer and Siemens-Martin Process 
of Steel Manufacture,” and this was followed by one “On a 
Ready Means of Moulding Lime and Making Lime or Basic 
Bricks and Lining for Converters,” by Mr. Edward Riley, of 
London. 
The President next read a letter on the elimination of phos- 
which he had received from M. H. Parmet, of Denain, 





horus, 
ete and at half-past three the discussion was commenced by 
Dr. Siemens, 








ue to the oxidation of .. 
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GUN CARRIAGES FOR THE RUSSIAN CYCLADS. 
MESSRS EASTONS AND ANDERSON, ERITH, ENGINEERS. 
(For description see page 339.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GerRoLp and Co., Booksellers. 

LEIPSIC.—A. TwisrmMeyver, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa: to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. é 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request ” : veep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 

the wri rily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

7. P. (Llanelly)—Until we have seen the drawing we cannot answer your 

aR Your plan of propulsion has often been tried and has always failed, 
Sor reasons which it would require more space than we can spare here to 


explain. 

Secretary.—We do not publish your letter because it does not appear that 
your Society is authorised to pass the censure it conveys. Moreover, the 
officer in questim might have cause for complaint in respect of a judg- 
ment arrived at and ex, without a hearing from him. 

EMERY CRUSHING MACHINES. 
(To the Editor of The Engineer.) 
Sin,—Will any reader oblige me by saving what is the best machinery 
for crushing emery, and the names of the makers? Emery is crushed in 


two ways, either 4 stamping or grinding. Which is better? 
London, May 6th. 





E. 





BONE GLUE AND TURKEY RED DYEING. 
(To the Bditor of The Engineer.) 

S1n,—Will any of your readers be good enough to inform me (1) how to 
prepare glue from bones, (2) how to dye cotton Turkey red, (3) and where 
the apparatus required in the processes can be obtained? J. M. 

May 6th. 





GERMAN FRET SAWS. 
(To the Bditor of The Engineer.) 

S1r,—Would any correspondent be kind enough to inform me through 
Tue Enaixeer of the address of the German firm, Holz and Horn, fret 
saw manufacturers, or their agents, or any other German firm that manu- 
facture fret saws ? A. G. J. 

Liverpool, April 30th. 





SHIPBUILDING. 
(To the Bditor of The Engineer.) 

Srr,—Can any of your readers kindly inform me from whom I could 
obtain copies of the working drawings of a merchant ship of three masts 
and about 140ft. long, with deck cabins, which would assist me in 
making a omg model 1-24 full size ? AN AMATEUR. 

ham, May 2nd. 





OILS.—A CAUTION. 

(To the Editor of The Engineer.) 

Srr,—A short time ago I received a letter with a circular from a party 
in the country puffing a new machine oil, and soliciting an order for a 
trial cask of food pan I was induced, and ordered this trial cask, 
but found it on arrival totally unfit for good machinery. I returned it 
refv I wrote to the party in the coun’ ; but was referred 
to London house where a solicitor was kept, with 


€ it for another quality; Kqssageee it, and shortly found my 

large machine set fast. On going into the matter I found it was 

this oil that was cause of the mishap. I wrote to the 

aged y= it. The only answer is, ‘‘pay for it.” This I demur 
, but the itor is there, and sends me the printed notice. I pay, 

return to my pure lard oil, resolved to caution my friends in the le 

that they may not be done likewise. Victm™, 
8t. ‘Albans, May 8rd. 





REPLIES. 
Replies have been forwarded to J. T. and Co. (“ Coffee Preparing 
Machinery ”). 


SUBSCRIPTIONS. 
Tur Enorweer can be had, by order, from newsagent in town or country 
oe i latt or it nf grferved, be supplied derect 
from the fs, onthe allowing term (paid sm advance): 


Half-yearly - « £0 14s, 6d. 
Yearly (including two double numbers). . - £1 9, Od, 


If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tux Exonrnen i alas ents map pb 
Cloth Cases for binding Tue ENGINEER ume, price 2s. each. 
Tae fellowtog Volumes of Tue Enoineer can be had, price 188. each :— 
Vols. 3, 5, pr a = 24, 25, be Ruy > 40, 41, 42, 43, and 46. A 
complete set of THk ENGINEER cin be made up, comprising umes. 
a tions for Thin Paper Copies will, until further notice, be 
ying in advance at the 





rates. 

Remittance Post-office Order. — Australia, Belgi' Brazil, British 
Colum Tritlen Guiana, Seay Gone of Good H omy Bane § i 
Natal, stherianae’ Now Bruaswiek, er, tne Taig th W. 
Unit "West Ind ia Soutk. 

West Indies, China vid “4 


va se by Bill tn London. A Buenos Ayres, France, 
and ) am Ionian Islands, N ’ cag Russia, 
Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India, 
vid £2 5s. Od. 
ADVERTISEMENTS. 

*4* The charge Advertisements of four lines and under is three shillings 
ee ee aoe and odd. lines are 
charged one shilling. The line seven When an adver- 
tisement measures an inch or more the is ten shillings inch. AU 
single from the country must be stamps in 


advertisements m 
payment. Alternate advertisements will be inserted with 


regularity, but regularity cannot be guaranteed in such All 
caaapt weekly adoaieoments ore taken cobjest to thie emndition. rays 
Ap BEFORE 


CANNOT BE UNLESS DELIVERED 
Stx o’cLock on TuuRsDAY EveNIne in EACH WEEK. 








MEETINGS NEXT WEEE. 

Tur InstiTvTION OF = Seay. ie fring 
Discussion on “‘ Street Carriage-w: vements ; a ¥ 
“The a of Dublin Bar by Artificial Scour,” by Q. P. Griffi 

Soctery.—Thursday, May 15th, at 8 p.m.: “ On Nitrifica- 
” Part IL, by Mr. R. Waringt ¥ “On ‘Alkaloids of the Veratrums,” 


’ 

Part IIl., by Dr. t and Mr. Luff. “ On Alkaloids of the Veratrums,” 
by Dr. W t “On Alkaloids of the Aconites,” Part IV. ; 

“On J ‘Aconite Roots,” by Dr. Wright and Mr. Luff. “On the 
Action of rochloric Acid on, Manganese Dioxide,” by Mr. cer 


. The Composition of Milk in Health and Disease,” by Mr. A. 
yn S oee eee ne Effect of Aloohol on the Chemistry of 


by Mr. W. H. Watson 


Hee 








DEATH. 
On the 5th inst, at No. 14, Campden-hill- 
TrenaamM Reexs, of the Museum of Economic 
year 


rdens, Kensington, Mr. 
ogy, J ermyn-street, in 


practical | iron trade of the United States. Mr. Coo 


:|the last we have not 
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THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Insti- 
tute, held this year in London, began on Wednesday 
and terminates this evening, three days being thus 
devoted to the transaction of its business. In other 
pages will be found our ar of the proceedings of the 

rst and second day—of all in fact for which we 
can find space this week. The continuation of our 
a we shall publish in succeeding impressions. 
The papers read and the discussions which followed 
them were of sufficient excellence fully to maintain that 
high character which the Iron and Steel Institute has 
already earned for itself by uniformly doing good work ; 
and it is not, perhaps, too much to say, that no technical 
society has ever appeared to more advantage. All the 
arrangements for the meeting were admirably worked out 
by the president, the council, and Mr. Jeans, the 
secretary, on whom much devolves. The address of 
the sage for the ensuing year, Mr. Willi 
left little or nothing to be desired, and its delivery 
was admirable. It will be seen that while other topics 
were not neglected, it was mainly devoted to the conside- 
ration of the a which now occupies the 
mind of every metallurgist, engineer, and shipbuilder, 
namely, the production of steel, and its substitution for 
iron as a material of construction. I[t forms no part of 
our purpose to follow Mr. Williams through his address, 
but to one or two Pe we may direct attention. Thus 
it will be seen that he drew an interesting parallel 
between the old puddling furnace and the Bessemer con- 
verter, and showed how the former had been modified 
and improved at one period in its history in a way 
analogous to the change in carrying out the Bessemer pro- 
ort recently introduced by Messrs. Thomas and Gilchrist 
at the works of Messrs. Bolckow, be, cee: and Co. The 
first puddling furnaces had always sand bottoms, and this 
sand acted on the metal prejudicially, just as the silicious 
ganister lining of the converter operates for evil on the 
metal being blown in contact with it. Mr. Williams paid 
a just tribute to the memory of S. B. Rogers, who first 
ee that it was possible to puddle iron in a cast iron 
earth. In other words, Rogers first used cinder bottoms. 
We cannot agree with Mr. Williams, however, in suppos- 
ing that the reason why iron puddled on a sand bottom 
rolled badly was because phosphorus was not eliminated. 
In the first place, phosphorus does not render iron 
red-short; and in the second very little phosphorus is got 
out of iron by puddling it on a cinder bottom. Conse- 
quently, if Mr. Williams’s explanation be correct, then 
it appears to us that bars e from iron puddled on a 
pre bottom would be em as difficult to roll as though 
the sand bottom had n retained. The difficulty 
referred to by Mr. Williams is best explained, we 
think, by the circumstance that iron puddled on a 
sand bottom was almost invariably, and indeed of neces- 
sity, worked ne dry, or free from cinder ; and something 
of the same kind is to be seen every day in Welsh tin- 
plate works, where, although the iron is puddled on a 
cinder bottom, bleeding is es aes and the 

uddled balls are taken out so dry that they can hardly 
t to hold together under the hammer. The Thomas 

and Gilchrist process resembles cinder bottom puddling 
in that the silicious element is removed, and the affinity 
of phosphoric acid for lime is given full liberty for self 
assertion. It is to be regretted that Mr. Williams did 
not more precisely indicate the direction which improve- 
ment in rolling machinery should take, instead of con- 
tenting himself with stating that improvement was neces- 
sary. A definite expression of opinion on this point 
would, coming from so eminent an authority, have been 
highly appreciated. We cannot take leave of Mr. 
Williams's address without calling attention to the cir- 
cumstance that inventors might, perhaps, work to their 
own advantage at designing a method of accurately 
measuring the quantity of metal poured into a Bessemer 
ingot mould. “The only guide,” said Mr. Williams, “the 
workman has is a chalk mark, which can scarcely be 


ales | worked to, and the ever varying capacity of the mould 


makes anything like accuracy impossible.” It would not, 
we fancy, be difficult to design very simple apparatus for 
weighing each ingot mould in the casting pit as it is 
filled ; and*it would appear that there is enough to be 

ined from accurate — to make it worth while to 
e manufacturers to introduce even somewhat costly 
apparatus to secure that end. 

At the close of his address Mr. Williams presented the 
Bessemer gold medal to Mr. Peter Cooper, the father of the 
r is now over 
ninety years old, and he did not undertuke an Atlantic 
vo. in order to be present. He deputed Mr. I. 
Towthien Bell to receive it for him. Mr. Bell returned 
thanks for the honour conferred on his old friend in a 
few well-chosen words, and the sg ay papers pro- 
ceeded. Papers by Mr. Adamson, Mr. N. Barnaby, and 
Mr. Maynard were taken — for the purpose of 
discussion. The first two will be found in another place ; 

pepenaeaess because it appears to 

us, as it did to some of those who took part in the dis- 
cussion, to involve an extraordi mistake which 
uires to be cleared up. The paper in question was 
“On the Use of Steel in the Construction of Bridges,” 
and it set forth a somewhat novel principle of construc- 
tion which may be thus briefly explained. The Board 
of Trade now permits a tensile strain of six tons per 
square inch to be put on steel bri or a ton more than 
that allowed for iron bri r. Maynard, however, 
holds that steel bridges would be quite safe with a strain 
of nine tons per inch. In either case, for bridges of 
moderate span, the thickness of the metal as decided 
by calculation may in certain members of the structure 





be reduced below that required to meet the exigencies of 
construction. Thus, plates even of steel only jin. thick 
are quite out of place in a bridge. Steel is much dearer 
than iron, and Mr. Maynard proposes that bridges 
shall be built of steel and iron in combination. 
Plates of iron, the inferior metal being used in all places 
where steel would be too thin ; the lower quality of the 
metal being compensated for by augmented thickness. 
Mr. Maynard’s calculations stand thus :—‘ The usual 
weight of metal for an iron bridge for carrying a single 
line of railway 130ft. span, having the roadway on top of 
the girders, taking the moving load at 14 tons per foot- 
run, and adopting the same data for strain as that used by 
the Board of 1 Ramm. 5 tons per square inch in 
tension and 4 tons per square inch in age aga Wa 
73 tons, and if the roadway is at the bottom of the girders, 
it is 80 tons. If this bridge is all steel, and made on 
the usual basis for steel bridges, it takes 59 tons. The 
cost of a bridge of 59 tons, all steel, at the present price 
of, say, £20 per ton, is £1180. The cost of the 73 tons 
bridge, all iron, at the present price of £12 per ton, is 
£816. The cost of the composite arrangement, with 
40 tons, at £17 10s. per ton, is £700.” It is apparent at 
a glance that this assumes that a bridge made wholly of 
steel will be no less than 19 tons, or nearly 50 per cent. 
heavier than a bridge made partly of steel and partly of 
iron, a weaker metal. This is, even on Mr. Maynard’s 
own showing, impossible, unless he is prepared to admit 
that more steel is used in the steel bridge than is neces- 
sary. If the composite bridge can be made to weigh but 
40 tons, then certainly the steel structure can be kept 
down to the same limit, and its price would then be not 
£1180 but £800. We confess we are unable to see any 
a out. of this dilemma. 

r. Adamson’s paper evoked very little discussion 
indeed, nearly all the interest centering in the practical 
use of steel. That is to say, its merits were handled from 
the point of view of the engineer and the shipbuilder, 
who have to work it up, rather than from that of the 
investigator, who endeavours to ascertain its behaviour 
under tensile strains only. Mr. Barnaby’s paper evoked 
some very ser Hage m4 but he had, on the whole, no 
reason to complain of its reception. Mr. Webb, of Crewe, 
spoke highly in favour of steel in commencing the dis- 
cussion ; and he showed some specimens of no small 
interest, such for example as a piece of steel rail made 
in 1862. This was 6ft. long. and had been twisted cold 
on itself several times, with the result, that while the 
web retained its original dimensions, the tables had 
stretched to a length of 8ft. He also produced a photo- 
graph of a locomotive boiler, the barrel of which is made 
of a single steel plate. This plate, as it left the shears, 
was l1ft. 3in. by 12ft. 9in., and ;4in. thick. He rolled 
this enormous plate by gearing a locomotive—jacked up 
for the purpose—thirty-six to one on the mill, and he “ ran 
the locomotive at sixty miles an hour.” It was purely 
an experiment, and as such it was quite successful. He 
added that he is usingsteel extensively in the construction 
of locomotive boiler shells. It is to be regretted that he 
was silent concerning the total failure of the steel fire- 
boxes, which he has tried largely and at great cost, 
on the London and North-Western Railway. The 
discussion was continued by Mr. Bessemer, who 
called attention to the fact that very many years ago he 
had produced a steel as ductile as anything known now. 
He exhibited several specimens of this steel, which had 
been worked into vases and jelly moulds. Mr. Bessemer, 
however, omitted to add that the production of such a 
material was for many years exceedingly uncertain, and 
that even at this moment it is not always to be obtained 
when wanted. 

As we report this discussion at some length, we need 
not consider at length the opinions or statements of the 
various speakers who took part in it. The feeling of 
those present was altogether in favour of steel. It was 
admitted, however, that there is still something mys- 
terious about the behaviour of that metal under certain 
circumstances ; and it- was generally acknowledged by 
engineers and shipbuilders alike, that much care was 
requisite in its manufacture, but that, when properly 
handled, good steel was in all respects a most admirable 
material. Mr. Barnaby, it will be seen, does not go quite 
so far in praise of steel as others do, and Mr. Martell, of 
Lloyd’s, hardly strengthened the cause of steel by 
explaining Mr. Barnaby’s map By mp on the ground 
that his steel forgings were made in open sheds, in which 
wn oe exposed to — blast of cold wind. It will, 
perhaps, be said, and with truth, that a material which 
must be carefully sheltered when hot from cold winds 
does after all — very. careful treatment in 
working it up. nm the other hand, one or two 
speakers maintained that steel required no special 
treatment whatever. Mr. Siemens, who wound u 
the discussion on Wednesday, held that better stee 
might be made in the open hearth than in the 
Bessemer converter, and hinted that he had already done 
much in the hearth, by the use of ore and limestone, that 
resembled that which Messrs. Thomas and Gilchrist pro- 
posed todo. He explained away all mysterious failures 
connected with steel by asserting that they were due to 
leaving rough places, if we may use the wo which 
served to set up incipient cracks which or extended, 
just as acrack once started in a sheet of glass will run 
right across it; and his explanation of the reason why 
riming out punched holes in steel plates restores the 
nen was simply that the rimers made the holes 
smooth. . 
Yesterday afternoon the hall of the Institution of 
Civil Engineers was densely crowded by an audience eager 
to hear Mr. Thomas read his paper on “The Elimination 
of Phosphorus.” Something like a sensation was pro- 
duced when Mr. Snelus followed it up by another paper 
in which he announced that as far back as 1872 he had 

ursued the road now taken by Messrs. Thomas and 
ilchrist, and made several blows ina 2-cwt. converter 


lined with lime, with such success that he patented “the 
use of lime and limestone, magnesian or otherwise, in all 
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possible forms in which it occurred to me that it was 
possible to use it for the lining of all furnaces in which 
metals or oxides are melted or operated upon while fluid,” 
and he exhibited under a glass shade the original pocket- 
book in which the results of his experiments were 
recorded, and samples of the steel which he had made. 
Beyond reminding our readers that scarcely a single 
invention of importance has been made without some 
allegation of anticipation, we forbear to make any com- 
ment on an announcement which apparently took the 
meeting by surprise. 

On the whole, the information which has been supplied 
during the present meeting of the Institute, concerning 
the use of steel as a constructive material, has been most 
copious and plain. The speakers were all men of great 
experience and much caution. It was universally 


admitted that steel must, and that very soon, take the Already 


place of iron in this world’s economy, and the data 
supplied to justify this assumption were unusually 
minute, accurate, and pertinent. The eliciting of such a 
store of valuable information affords another proof, if any 
were wanted, of the utility of the Iron and Steel Institute, 
which, arising but a few years since from a very small 
beginning, has now, in spite of the depression of trade and 
other adverse influences, attained such a position that its 
operations will certainly influence, and that materially, 
the greatest industry that the world has ever seen. 

is a very proud position, and one withal which the 
founders of the Institute may justly view with intense 
satisfaction. 


GLASGOW SEWAGE. 

Ir may be necessary to clarify the sewage of Glasgow 
before passing it inte the Clyde, but the careful people 
of that city have evidently no desire to pay for the 
experience which is acquired from failure, by adopting 
a system of disposal which is either enormous! costly or 
not certain of success. Other towns may hurry into 
irrigation or filtration, or some other panacea, and may 
make costly experiments for the general benefit of every 
community, but Glasgow remembers that Glasgow must 
Wy the piper whoever benefits by sewerage abortions. 

herefore Glasgow reads reports without acting upon 
them. A few hundred guineas now and then for the 
scheme and opinion of some of our leading engineers is 
money well spent, and fruitful in three ways. Firstly, 
the invitation to an eminent man to make a report and 
submit a scheme is proof of apparent intention to do 
something, and is an effectual means of silencing those 
who clamour for sewerage; secondly, as each report needs 
several yearsof consideration, and as discoveries of different 
sorts are made during these years, a new report becomes 
necessary when the cry for sewerage is renewed, so that 
postponement after postponement in this way, staves off 
the day when the great outlay will have to be made; 
thirdly, these reports undoubtedly help the city counci 
to a knowledge of the requirements of their city, as 
viewed by the engineer, and after much talk and 
rumination will probably enable them to make a choice 
of projects, if ever 7. select any. The choice need 
not necessarily after this be correct, but the chosen 
scheme is more likely after so much ventilation of the 
subject, to achieve success than that first proposed many 
years previously. 

Ten years ago, Mr. F. J. Bateman and Sir Joseph 
Bazalgette reported on the best means of sewering 
Glasgow. A comprehensive scheme was proposed in- 
cluding an irrigation farm. This scheme occupied more 
or less attention during eight years, and at the end of 
that time it was thought that another report might show 
how the Clyde could be rid of Glasgow sewage by means 
more acceptable to those who have to accept. Sir John 
Hawkshaw accordingly made a report on the subject, 
and among other things proposed to carry the sewage of 
the northern part of the city under the Clyde to the 
southern side. The scheme embodied in this report took 
about two years to master and apparently to reject. 
Another report was then required, and Mr. Bateman 
was again invited to direct his attention to the matter. 
In October last Mr. Bateman’s report was presented. 
It is not a long report, but it will probably require some 
considerable time to digest, and act upon or reject. In 
it three schemes are proposed, and the least costly 
demands an outlay of £661,000, and an annual outlay of 
£2200 for pumping, or, capitalising the latter sum, a 
total of £716,000 will be required, without taking into 
account the cost of land and interference with property 
or the cost of dealing with the sewage at the irrigation and 
purifying outfall works, the latter of which disbursements 
would probably cost from £30,000 to £35,000 per annum, 
with, perhaps, another £10,000 per annum for the 
removal and disposal of solid material or sludge. These 
calculations are based on a future population of 1,350,000 
inhabitants, the present population being about 710,000, 
which is an increase of 374 per cent. in the past sixteen 
years. At this rate of increase the population would, it is 
estimated, about double itself in forty years, and 
1,350,000 is thus taken as the population which should 
be provided for in any system of sewerage now to be 
carried out. Considering the great outlay which this 
work will involve, it seems very necessary that the 
question of increase of population, upon which the 
actual necessary outlay so largely depends, should be 
most carefully examined. That the population has 
increased in the ratio above quoted does not seem at 
sufficient data upon which to base a calculation involving 
so much expenditure by the present inhabitants. Oneof 
the chief, if not the principal] cause of the great growth of 
the Clyde-side populations, is of a nature which warrants 
a doubt in its suggested cumulative effect. This is the 
advent of iron shipbuilding, and although this has caused 
so yast an increase of population and trade during the 
fast twenty years, there are reasons for believing that 
this industry may in future be of very much slower 

owth. The difference in the value of labour on the 

lyde and in the southern shipbuilding centres is 
already much smaller than formerly, and the difference 





in the cost of materials is also less. Newer iron- 
producing centres are rapidly becoming seats of the 
shipbuilding industry, and the improvements in the 
methods of making steel may be looked upon as a 
sufficient reason for increase in shipbuilding elsewhere 
than on the Clyde. It cannot continue to increase every- 
where, and probably not at all as rapidly as since the 
setting in of the trade on the Clyde. Our means of 
production are now at least equal to the demand, and if 
changes in methods and costs of production of materials 
cause an increase of the trade south of Glasgow, it is more 
than probable that Glasgow may not double its present 
size in much more than forty years. This will appear 
yet more probable when it is remembered that the 
difference in shipbuilding facilities in England and 
abroad is slowly decreasing in favour of foreign countries. 
one iron-producing country has sent iron suit- 
able for shipbuilding work to this country, and foreign 
labourers have been employed on the Clyde and else- 
where. Now that several foreign Governments are 
building their own ironclads, we may at least expect that 
it is only a question of time for these countries to find 
that they can also produce their own merchant ships. 
For these and other reasons sufficiently obvious, it may 
be said to be questionable whether it is necessary for 
Glasgow, in now carrying out any sewerage scheme, to 
provide for double its present inhabitants. 

Mr. Bateman’s report refers to three schemes which he 
has now laid out. The first proposes to collect the 
sewage from the south and norih sides of the river and 
to convey it along the north side to land at Dalmuir, 
where it would be treated partly or wholly by irrigation, 
aided, it appears, by precipitation by a suitable process. 
The second scheme proposes the collection of the whole 
sewage from both sides of the river and its conveyance on 
the south side to a suitable site in the parish of Govan, 
“ there to be treated as required.” The third alternative 
scheme proposes to convey the sewage of the north side 


along that side to Dalmuir, and to convey that of the 
south side separately on the south to near Renfrew, the 
sewage to be treated as required at each place. Mr. 


Bateman recommends the second scheme, the estimated 
cost of which is given above. The length of main inter- 
cepting and outfall sewers required by this scheme will 
be about 164 miles, varying from 3ft. to 8ft. Gin. dia- 
meter, and there would be about 12 miles of branch 
sewers. About 53 per cent. of the present sewage would 
have to be raised by pumping to an average height of 
about 22ft. This, as we have said, is the cheapest scheme 
in works and in pumping, and this costs, as estimated, 
£716,000, and probably a future cost of £45,000 per 
year for removal and disposal of sludge, &c. Now for 
all this the Glasgow people may ask, “ What are we to 
have?” The city is to drained. “Yes,” they may 
answer, “but it is drained now, and the sewage goes 
straight into the river.” They are told that the river is 
in a dirty state and that health will be improved if the 
sewage is carried away from the city and treated before 
discharging into the river ; but when they read the last 
paragraph of Mr. Bateman’s report they may well 
question the propriety of spending three-quarters of a 
million sterling and many thousands per year besides on 
the scheme. Speaking of the “clarified or purified ” 
sewage as it is to be turned into the river that paragraph 
says, “ How long this sewage water when admitted into the 
river would remain in an unobjectionable condition, I 
am not able to say. This isa question for chemists or 
for experience.” Mr. Bateman thus acknowledges that 
it is uncertain whether clarified sewage water may or 
may not become objectionable in a tidal river into which 
it is turned. here is then only one thing certain 
to be achieved by this enormous outlay, namely, the 
removal of the solid matter of the sewage from the river. 
That which is to be turned into the river may possibly 
after all have that effect upon its waters which is said to 
be prejudicial to health. What then is to be gained ? 
It 1s certainly not worth while spending three-quarters 
of a million to place the solid sewage material elsewhere 
than in the river, for that which is not carried to the sea 
or that part of it which by deposition causes ubstruction 
to navigation may be removed at less cost by dredging 
than will by estimate attend the removal and disposal of 
the sludge at the proposed outfall works. Unless we have 
attached unnecessary meaning to the paragraph referred 
to in Mr. Bateman’s report, it will remain quite excusable 


for the Glasgow people to refuse to see necessity for any- 
thing but dging to remove mud banks when they 
appear. 





MODELS AT THE CONVERSAZIONE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 


Now that the conversazione of the President of the 
Institution of Civil Engineers, like that of the Royal Society, 
is confined to gentlemen, it is as well to direct the attention 
of the several thousands interested, to the request of the 
president with respect to models. It will be remembered 
that at the conversazioni of the Institution, previous to a 
few years ago, a considerable number of models, illustrative 
of new inventions in machinery, processes, apparatus applic- 
able to hydraulic, railway, and sanitary engineering work, and 
chemical and other operations, were customarily exhibited in 
order that progress in these fields might be well illustrated, 
and information respecting them generally disseminated by the 
conversation of the evening. To those conversazioni to which 

ies were invited it was for obvious reasons useless to send 
many models of machinery. They were little looked at, and 
formed no subject for talk. Last year a few models, the 
electric light, and telephones, telephonographs, andothersound 
transmitters, were shown, and a good deal of interest mani- 
fested in the display. The articles exhibited were, however, 
neither so numerous nor so directly allied to and illustrative 
of engineering or mechanical advance as they might be. It is 
very well known that many hundreds of models relating to 
various branches of engineering are constructed every year 
for various purposes, and it is hoped that those who are in 
ion of these will send them for exhibition on the even- 

mn Museum. To 


ing of the 26th inst. to the South Kensi 
that the models 


secure time for arrangement it is desi 





addressed ‘‘ for the Civil Engineers’ Conversazione, the Secre. 
tary, South Kensington Museum,” be sent on or before the 
22nd inst. 

ENGLISH STEEL RAILS IN AMERICA. 

Our American friends are greatly exercised upon the ques- 
tion of the superiority of steel rails of English manufacture 
over rails made in the United States. What may with 
accuracy be described as consternation has been occasioned 
by the purchase on the part of the president of the New York 
Central Railroad of 10,000 tons of English steel rails at prices 
which, though they mean only £5 per ton at mills, yet are, 
with the duty and other charges added, very largely in excess 
of the prices at which American steel masters would have 
filed the order. The precise difference is estimated at from 
10 dols. to 13 dols. in favour of the domestic manufacture, 
Various motives are assigned to Mr. Vanderbilt for a pur- 
chase so much against the interest of the United States steel 
makers, and so contrary, as is assumed, to principles of 
economy. Very simple are the reasons which have been given 
on behalf of Mr. Vanderbilt. First, it is maintained that 
chemically the English are superior to the American 
rails; next, that while all the American manufacturers to 
whom he yg would guarantee their rails for only 
five years, the English firms guaranteed theirs for twelve 
years, and moreover would replace defective rails without 
extra charge; and lastly that English rails are, as a rule, so 
greatly superior to American, that American steel rails 
which were laid upon the New York Central at the same time 
as English are now worn out, and must be replaced, but the 
English rails do not show the least sign of wear. Mr. 
Vanderbilt fairly enough therefore contends that the purchase 
of rails that cost 25 per cent. more than American rails, and 
which give nearly 100 per cent. more wear, cannot prove a 
reckless expenditure. Mr. Vanderbilt’s name has always been 
associated in the history of Transatlantic railway enterprise 
with economies, and he appears to be determined to maintain 
his reputation in the railway world. 


AN ASTOUNDING PROPOSAL. 

A SUGGESTION, sufficient to take our breath away, comes— 
appropriately enough —from Wakefield. It is proposed in all 
seriousness to ‘set down”—i.e. to close—the whole of the 
collieries in the United Kingdom. A circular has been issued 
summoning a conference to be held at Barnsley on the 13th 
inst., gravely to consider the proposal. The circular is dated 
from the miners’ office, Wakefield, and bears the signatures 
of Benjamin Pickard and William Parrott. It is addressed 
to the miners of the United Kingdom, who are told that 
‘‘owing to the continued downfall of wages, keen competition 
of capitalists, and guerilla warfare adopted and carried out so 
successfully by employers generally, it behoves miners in 
every district to prevent this state of things.” Whatever is to 
be done must be done ina collective and individual form. No 
longer must the profits of colliery owners be allowed to come 
out of the hard-earned pennies of the miners.” The complaint 
of the coalowners that they can make no profit is ridiculed. 
‘* This was said when coal sold at three times its present 
selling price, and the same thing is said now.” Coalowners 
are asked one or two pertinent questions. ‘‘If you could not 
make a profit”—ask Messrs. Pic and Parrott—‘‘ when coal 
was selling at 18s. a ton, how in the world are you going to 
make a profit with coal selling on an average at 6s. per 
ton, with an average to the coal-getters of 1s. per ton?” 
An alternative proposal is that the miners should make a 
simultaneous demand for an advance of 20 per cent., and in 
the event of a refusal strike work. The proposal to set 
down the collieries seems wild enough; but the promoters of 
the movement declare that Durham, Wales, North and South 
Staffordshire, Ashton, Cumberland, Gloucestershire, Warwick- 
shire, and Leicestershire are sending delegates to the con- 
ference, and that these districts are ‘‘ mostly favourable to the 
object.” Hard-headed Scotland sends no delegate Barnsley- 
wards on any such fool’s errand. 
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Life of Robert Stevenson, Civil Engineer, F.R.A.S., F.G.S., 
F.A.S.L., Member of the Scottish Society of Antiquaries, of 
the Wernerian Natural History Society, and of the Institution 
of Civil Engineers ; Engineer to the Commissioners of Northern 
Lighthouses and to the Convention of Royal Burghs of Scot- 
land, &ce. By Davip Stevenson, C.E., Vice-President of 
the F.R.S.E.; Mem. Council Inst. C.E. Adam and 
Charles Black, Edinburgh. E. and F, N, Spon, London 
and New York. 1878. 

[Frrst Norice.] 
Ir is not very often observed, in England at least, that 
the engineering reputation achieved by one generation 
descends undiminished to the next. Few, indeed, of 
the great engineers or mechanicians whose fame has 
become part of the inheritance of a, have 
left successors as eminent as themselves. In this 
respect the Stevenson family—Robert, the constructor 
of the Bell. Rock Lighthouse, and his two sons, 

David and Thomas—forms an exception ; the celebrity 

justly acquired by the first having been inheri 

unimpaired by his sons, the elder of whom, David 

Stevenson, is the author of the work now before us. 

The fame of this family of engineers is more widely 

established in their native land, Scotland, than in our 

own southern part of Great Britain. Scotchmen, on 
the whole, regard their great men with more reverence 
then Englishmen do theirs. Into the reasons for this, 
some of which are not hard to find, we shall not here 
enter. The fame of Robert Stevenson is so widely felt 
in Scotland, that amongst all classes ar to 
education it is familiar as a: household word, while in 

England it is confined within narrower limits, and the 

baikier of the Bell Rock is rather a professional than a 
pular celebrity. The present work, besides some other 
udable objects, was, we cannot doubt, designed by its 

author torectify this inequalityin the diffusion of the fame 

of his father, and to give to engineers of every country a 

more full and popular account of the labours of Robert 

Stevenson’s life than is to be found by studying his own 

great and principal literary work, that on the construc- 

tion of the Bell k Light ; or the numerous reports, 
scientific papers, and other documents, of which a large 
number exist, but so scattered as to be only found 
by diligent search in official and other obscure quarters, 
where they have lain hid and almost unknown. 

sympathy, and even indulgence if needed, is due to the 
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filial piety of a son—himself not undistinguished—in 
zealously endeavouring to extend and exalt the fame of 
a distinguished father. We cannot but entertain, how- 
ever, some misgiving as to how far this praiseworthy 
object will be attained by the work now before us. Hitherto 
the professional reputation of the elder Stevenson has 
been that almost exclusively of a lighthouse engineer, 
and has rested firmly and principally upon his entirel 
successful design and able execution of that whic 
remains unquestionably his test work, and one of 
the greatest of its class which the world contains—the 
Bell Rock Light, situated off Arbroath, or Aberbrothock, 
about eleven miles from the east coast of Scotland, upon 
a dangerous sunken reef, submerged many feet below the 
mean level of the ocean by every tide, and exposed to 
the formidable billows of the North Sea. Of every step 
in the progress of this noble work he has given to the 
world an admirable account in kis quarto book*, pub- 
lished in 1824, while the author was still alive. his 
work has been for some years out of print, and that 
now before us has been designed by its author as a popular 
substitute for a new edition for those who do not require 
in all its minuteness the professional detail contained in 
the original work of Robert Stevenson, We cannot 
however, but express some doubt as to the wisdom o 
the choice made, and in a less degree, too, of the mode 
in which that has been dealt with. The work before us 
endeavours to represent Robert Stevenson in the light 
of a general or consulting engineer, conversant with and 
practising in many diverse branches of the profession, and 
not a few of the details intended to support this ambitious 
view of his life seem to us rather to diminish or dilute 
his just fame. Almost exclusively occupied with a single 
type of construction, in which, during the latter part of 
his life at agony, after the death of Smeaton—he 
stood facile princeps, his account of his great work 
may compare even favourably in every aspect with 
Smeaton’s account of the Eddystone. Both are amongst 
the very few works on engineering which England pos- 
sesses that are entitled to be considered as engineerin 
classics ; and there is a characteristic quaintness an 
— beauty about Stevenson’s narrative that cannot 
ound in the rather dry and bald style of Smeaton’s. 
We should therefore have much preferred had our author 
produced a reprint of his father’s book, with a selection of 
its illustrations, in the cheaper form of a royal octavo edi- 
tion, and given us 1n the form of an appendix whatever of 
personal history or of his father’s extraneous works, 
reports, &c., was deemed most worthy of record. There 
is no Scotchman, we are disposed to think, but must join 
us in this wish, for Stevenson’s accounts of the Bell Rock 
Lighthouse, like the lighthouse itself, are to them 
precious national ions. The earlier portion of this 
volume contains, in great part from the pen of Robert 
Stevenson’s father, a narrative of their family circum- 
stances and personal history, so succinct and graphic, 
that we cannot withstand the temptation to quote from it 
at some length, the rather as these interesting personal 
details are not, we believe, elsewhere to be re pan 

** Robert Stevenson, maltster in Glasgow, was born in 1720, 
and as stated on his tombstone, in the burial ground of the 
Cathedral, died in 1764. His fourth son, Alan, was partner in a 
West India house in Glasgow, and died of fever in the island of 
St. Christopher, in 1774, while on a visit to his brother, who 
managed the foreign business of the house at that place. The 
only son of Alan Stevenson was Robert, the builder of the Bell 
Rock, born at Glasgow on the 8th of June, 1772. When his 
father died Robert Stevenson, then an infant, was left in circum- 
stances cf difficulty, for the same epidemic fever which deprived 
him of his father, carried off his uncle also, at a time when their 
loss operated most disadvantageously on the business which they 
conducted ; and . on account of legal difficulties nearly 
half a century elapsed before any patrimonial funds in which my 
father had an interest were realised. Under these circumstances 
his mother, Jean Lillie, daughter of David Lillie, builder in 
Glasgow, who died, as stated on his tombstone in the Cathedral 
burying ground, in 1774, resolved to go to Edinburgh to reside 
with a married sister, and when her son reached the age of being 
able to go to school, she wisely took advantage of one of the 
hospitals in that city for his education, and the spirit of the man 
is well brought out by the fact that he devoted his first earnings 
in life at the Cumbrae Lighthouse to making a contribution to 
the funds of the Orphan Hospital in payment of what he regarded 
as a debt.” 

Alan Stevenson was destined by his pious mother to 
be a minister in the Scottish Church, but while yet in 
his fifteenth year his mother married a Mr. Thomas 
Smith, a furnishing iron merchant, shipowner, and lamp- 
maker in Edinburgh. Young Stevenson was employed by 
his step-father, on proved himself so clever and trust- 
worthy, that at the early age of nineteen he was 
entrusted by Mr. Smith to superintend the erection of a 
lighthouse on the island of Little Cumbrae, already 
referred to, in the river Clyde, according to a design 
which Mr. Smith had furnished. Stevenson’s conduct 
found such favour in the eyes of Mr. Smith, that in 
1799 he became his step-father’s partner, and after a time 
his son-in-law by marriage with Smith’s eldest daughter 
by a former marriage. These circumstances together 
determined about this time Robert Stevenson’s future 
course of life. He resolved to become a civil engineer 
and to engage in the construction of lighthouses, o 
which there were then very few upon the Scottish coasts 
—there are now sixty—and as the work of the Cumbrae 
light had to be suspended during the winters, he wisely 
endeavoured to enlarge his sphere of information on 
scientific and technical subjects by becoming a pupil at 
the Andersonian Institution at Glasgow. 

The Board of Commissioners of Ne orthern Lights was 
incorporated in 1786, and Mr. Smith was nominated their 
engineer, and soon after commenced the erection of the 
lighthouse at Kinnaird Head, which was first lighted in 
1787. Two other lighthouses upon the Pentland Skerries 
were also in progress, and placed under the manage- 
ment of Robert Stevenson, who, during their erection, 
acquired considerable practical knowl ge of masonry, 

* “An Account of the Bell Rock Lighthouse, including the Details of 
the Erection and Peculiar Structure of that Edifice ; to which is prefixed 
a Historical View of the Institution and Progress of the Northern Light- 
houses. Illustrated with twenty-three engravings. Drawn up by desire 


of the Commissioners of the Northern thouses, by Robert Stevenson, 
F.R.S.E, &c. &c.” 533 pp. quarto. Constable and Co., Edinburgh. 1824, 








and the construction of landi 
stores in those stormy seas. It was now that Stevenson 
received his first rough lesson in maritime disaster, the 
sloop Elizabeth, in which he had gone to visit the Kin- 
naird Light, having been totally wrecked in a storm off 
Orkney. The lessons thus imbibed gave both instruc- 
tion and courage to him during the perils which fre- 
suatly surrounded him when working at the Bell Rock 
ight. Besides the instructive course of practical in- 
formation which was now open to him, and which 
doubtless constituted the chief professional instruction 
of his future life, he at this time had energy enough to 
enrol himself as a Frat of the winter evening classes of 
the University of Edinburgh, then and afterwards one of 
the most renowned schools of science existing in Europe. 
There he attended the lectures of Robison ve 
Jameson, and Playfair, on re pa | * aioe, and natura 
philosophy, as also those of Dugald Stewart, Ritchie, and 
w. mething of Stewart’s affluence of style may, 
we think, be discerned in Stevenson’s great work on 
the Bell Rock, and occasionally in some of the reports 
referred to in the work before us. The occupations of 
this period of Stevenson’s life formed the sum and sub- 
stance of all the professional instruction he ever received. 
It must never be forgotten, however, that in the case of 
so observant and thoughtful a man, the progress of 
education never ceases but with life. Tosuch a man 
the work his hand finds every day to do is a perpetual 
school of self-discipline and information. Thus it is that 
almost all the greatest men that stand foremost in the 
history of engineering have been self-taught. Smith, 
who may rea uf be wy gy as the earliest lighthouse 
engineer that Scotland has produced, appears to have 
had no professional education but what he himself 
evolved as an intelligent ae and ironmonger ; and 
while Stevenson’s course in life was really determined by 
the accidental circumstances of his mother’s second mar- 
riage, his scanty professional education was dependent 
mainly upon his step-father’s avocations, 
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GUN CARRIAGES OF THE CIRCULAR SHIP, 
VICE-ADMIRAL POPOFF. 


Tue working of heavy guns now forms a subject of such 
eneral interest, that an account of the system of manipulat- 
ing the guns of the Russian cyclad, Vice-Admiral Popoff, will 
be generally acceptable. 
he illustrations on page 336 and Fig. 1 show thearrangement 
of a double-revolving gun carriage for two 40-ton 12in. guns. 

The main features of the system consist of two pairs of 
parallel armour-plates A—Gin. thick—corresponding to the 
ordinary sides of a common gun carriage. hese sides are 
connected to each other—in front, by steel castings A‘ of 
triangular section and by iron plates; in the rear by iron 
plates A? and angle brackets, and in the front by two cast 
steel buffer boxes K', and by a central socket piece which fits 
on to a pivot M fixed to the deck of the turret, and about 
which the platform, so formed, revolves. It will thus be seen 
that the carriage sides in this design form the main frame of 
the revolving platform, which has no rollers, but is simply 
carried by and slides on a turned wrought iron ring or path L, 
which arrangement gives better support and sufficient free- 
dom of motion. In order to further strengthen the platform, 
as well as to provide the means of turning it, a heavy cast 
steel ring L' forming a bevel wheel is fixed underneath, and 
is turned by asteel pinion, the shaft of which is actuated by a 
pair of 20-horse engines N,, placed on the main deck nearly 
under the turret. Through the front part of the carriage 
sides two rocking shafts C and B, are placed, and carry on 
their extremities pairs of rocking arms C,, on the outer ends 
of which the guns are supported by their trunnions D,. To 
the rear ends of the carriage sides, hydraulic cylinders B are 
fixed, two for each gun. The pair belonging to each gun is 
connected by pipes, so as to act simultaneously. The 
plungers or rams Bs; of the cylinders are connected to the 
rocking arms by means of heavy connecting rods B,, so that 
when the plungers are driven out they turn the arms and raise 
the guns to the firing position, in which the arms rest against 
buffers K, fixed on the front part of the platform. In this 
position the trunnions of the are a few degrees in rear of 
the vertical, passing through the rocking shafts, so that when 
the water is allowed to escape from the cylinders the plungers 
will be driven in by the weight of the guns, which will thus 
descend to their loading position, where they rest on the 
central buffers. The lower ends of the connecting rods abut 
against the bottoms of plunger trunk forming ball-and-socket 
joints, by which means all guides are avoided. 

The breech ends of the guns are supported by pairs of radius 
bars E, which steady them and determine the paths of the 
guns in moving from the loading to the firing position, and 
vice versa, and also serve to regulate the elevation or depres- 
sion, the lower ends being jointed to the studs of two sets of 
elevating gear which are fixed symmetrically on the outer 
faces of the carriage sides, and are worked by a hand wheel 
E,, common to each pair. Each hand wheel actuates a pair 
of screws e working on nuts, having studs e, on them 
for receiving the lower ends of the radius , so that when 
the screws are turned the nuts travel up and down, and move 
the lower ends of the radius bars. 

The elevating screws are so inclined on the carriage sides 
that when a gun is up the motion of the nuts connected to the 
lower ends of the radius bars —— nearly the same 
amount of motion to the breech of the gun, thus varying its 
elevation ; but when the gun is in the loading position, the 
motion of the lower ends of the bars does not cause any sensi- 
ble motion to the breech, so that when the gun is down, the ele- 
vation ordepression can be ch without moving it—the gun 
assumes its Pv ag elevation.as it rises into the firing position ; 
and again, if the gun is fixed with any angle of elevation, it 
will always come to the same i —— 

For raising the guns, water is u under a pressure rang- 
ing between 600 lb. and 1000 lb. per square inch, and is 
supplied by a small Anderson’s patent duplex pump, and 


stored up in an accumulator, which will be referred to, 
and which are fixed on the main deck beneath the gun plat- 
form. The water from the accumulator through the 


central pivot of the platform, and is then distributed to the 
four cylinders by suitable pipes, the admission being regu- 
lated by a pair of Luthy’s balanced piston valves I I, which 
distribute the water to the cylinders so that each gun can be 
raised and lowered independently by the motion of sepa- 





rate hand levers F, and N. The Luthy valve was selected for 
working these guns on account of its simplicity, and almost 





339 
absolute tightness. It is obvious that the guns can be rq eae 
in any position and lowered gently at pleasure. Each hand 
lever N and F, is connected to the ram of acylinder by means 


of a rod, so that the water is automatically shut off when the 
gun reaches its topmost position. 

It will be plainly seen from the drawings that the weight 
of the gun when in the loading position is acting on the arms 
when t ey are at an angle of about 75 deg. with the vertical. 
This angle diminishes as the rises, and therefore the 
greatest pressure is required in the cylinders when the gun is 
started after loading, but as the gun ascends, its weight 
gradually comes in the rocking shaft as the arms become more 
nearly vertical, and therefore the pressure required on the 
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cylinders will be constantly diminishing. This variation of 
ressure in the cylinders during the raising of the gun is shown 
» a curve A B on the di —Fig. 2—in which the abscisse 
Y represent the stroke of the plungers, and the ordinates 
the corresponding pressure in pounds per square inch required 
in the cylinders to support the gun during the time it is 
being raised from the loading to the firing position. It is 
plain that the total work required to raise the gun will be 
represented on the diagram by the area bounded by the curve 
A B and shaded vertically. This work is about 160 foot-tons, 
as the lift of the gun is 4ft., and its weight nearly 40 tons, 
To start the gun a pressure of over 600 lb. per square inch is 
required, as the accumulator produces an almost constant 
pressure of that amount, there will be a large excess of power 
towards the end of the stroke, which will enable the gun to 
be raised with any required velocity. The intention was to 
bring the gun up in about five seconds, and this speed has 
been fully realised. The hand valve, as it may be called, is 
controlled automatically in both directions by the motion of 
the gun, as already described. There is, therefore, no danger 
to be feared from allowing the handle to be worked by the 
most inattentive operator, and, provided there is always a 
constant pressure in the accumulator, the gun will always 
take the same time to reach its firing position. Besides the 
above-mentioned arrangement to prevent a heavy shock against 
the front —" there is another safeguard which shall be 


es reafter. 
he chief novelty, and the most important detail introduced 
into the arrangement of this carriage, is the means of absorb- 
ing the recoil of the guns. The reaction due to firing a gun 
brings it down to its loadi ition, just in the same man- 
ner as in lowering by eee Dat the difference between the 
two cases is that in lowering the gun without firing, the 
resistance in the cylinders has only to oppose the weight of 
the gun; while in firing, in addition to that work, there is 
the force of recoil. The resistance required to oppose the 
weight only is the same as that necessary to raise the gun— 
friction being for the moment disregarded—and therefore it 
is represented by the same curve AB. This work, as before 
mentioned, is about 160 foot-tons. The force of recoil itself 
is about 90 foot-tons. So that in firing we have to deal with 
about 250 foot tons instead of 160 foot-tons. These 250 foot- 
tons must be absorbed by the resistance in the cylinders, and 
water must be let out of them just the same as in lowering 
the . But as the action of recoil issudden, water cannot be 
let out through the hand valve as in the lowering, but must 
have another much larger outlet through which it can 
ow en masse, and which must act automatically 
at the right moment, because the gun is supported in the 
firing position till the precise instant of firing. A loaded 
valve might indeed be contrived, like an ordinary safety valve, 
which would open by the excessive pressure in the cylinders, 
but the diagram—Fig. 2—shows that such a valve could not 
be loaded with less than 








FIC.2. 500 Ib. per square inch, 

Ene otherwise the water 
PLUNGERS PouNps PERSO-IN under pressure admitted 

120-1 into the cylinders for 


raising the gun would 
F — through it, in- 

ail oo = S of driving out 
the plungers. More- 

over, the resistances in 
the cylinders produced 
by the loaded valve 
would be constant 
during the recoil, and 
would be represented 
in the diagram by the 
horizontal line C D, 
while the area below 
that line would include 
the work of absorbing 
the fall of the gun— 
shaded __horizontally— 
and of the recoil— 
shaded vertically. The 
distance A C therefore 
on the diagram would 
represent the resistance 
to the first shock of 
recoil, but this is 80 
tons out of the 90 foot- 
tons of the force of 
recoil, Such enormous 
resistance at the first 
moment of firing would 
dangerously strain the 
hole system. It is 
therefore indispensable that a valve should be contrived 
which would give the smallest resistance at the first moment 
of recoil, and the greatest at the last, increasing that resist- 
ance automatically oe the recoil. On the existence of 
such a valve depends the future of all disappearing guns con- 
trolled by hydraulic power. In the Moncrieff hydro-pneu- 
matic siege carriages, somewhat exhaustively tried at 
Shoeburyness, the pressure on the recoil valve is increased as 
the gun recoils by the increase of the pressure in the air 
vessel, The same object has been aimed at by others in a 
circuitous manner by using a complex system of valves and 
cocks, and notably in the case of the Dutch gunboat Hydra, 
which at one time attracted a good deal of public attention, 
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but the fate of which, it is not so generally known, was com- 
plete destruction of its carriage in consequence of the complex 
“The resell ccranguesesl of th i 
e i ent of the gun carriages in question 
consists of a valve box F, which is placed in the’ middle 
of the pipe connecting a pair of cylinders. Through this 
valve box is passed a long valve spindle f, having at one end 
an ordinary conical valve c, by which the outlet of the valve 
box is closed; while the other is supported by a guide in 
which it is free to slide to the extent to which the valve is to 
open. On the valve spindle are threaded a number of dished 
springs—seen in the plan e 000, and in Fig. 1—which are 
confined between a disc held in place on the spindle by an 
adjusting nut, and a crosshead /, which slides freely on the 
spindle, and is connected by its ends through a pair of chains 
to the rocking shaft carrying the gun. ‘The springs have 
initial pressure given to them by the adjusting nut on the 
spindle, and close the valve with just sufficient pressure to 
support the gun in its firing position, but as soon as the gun 
begins to fall the rocking shaft on which the arms are keyed 
turns and winds up the chains, which draw up the crosshead, 
and thus further compress the springs as the gun descends, 
thus adding automatically any required increase of load on 
the discharge valve, and therefore any required increase of 
resistance in the cylinders to take up the force of recoil. 

By fixing cam pieces of various shapes on the rocking shafts 
for the chains to coil over, any required variation of pressure 
in the cylinders can be attained, and the guns properly sup- 

in all itions, as may be plainly seen from a con- 
sideration of the diagram—Fig. 2. If on this di the 
work of uniform resistance in the cylinders for absorbing the 
force of recoil and fall is represented by the square area below 
the line C D, then with the above-described arrangements of 
the recoil valve, provided the springs possess a uniform rate of 
compression, the work may be represented by the equivalent 
area G FY X, and the line G F will represent a continually- 
increasing resistance in the cylinders to the recoil at every 
position of the plungers, or the increase of load on the recoil 
valve as the gun descends. Therefore the small distance AG 
on the diagram is the resistance to the first shock of recoil, 
and the distance B F will be the resistance in the cylinders at 
the last moment. 

As the action of the recoil valve depends only on the 
motion of the gun itself, it is plain that when the gun is down, 
the valve is necessarily heavily closed, and the water ad- 
mitted into the cylinders for ra'sing the gun cannot ye 
through it. But as the gun rises and the pressure in the 
cylinders diminishes, the load on the valve is also gradually 
diminished, so that, when the gun almost touches the front 
buffers, the load on the valve may be so small that the water 
begins to escape, without, however, allowing the gun to fall, 
because in that event the load on the valve would immediately 
increase. This is the other means of preventing a heavy 
— against the front buffers to which allusion has been 

e. 

It can be seen that the action of the mechanism described— 
a combination of springs, chains, and cam pieces—is entirely 
self-acting, and depends only on the motion of the gun. It is 
not likely to get out of order unless the gun carriage is broken, 
and the simplicity of its construction can be favourably com- 
pared with the friction compressors of an ordinary gun car- 
riage. It has fewer parts. Once adjusted it does not require 
any further care. It is well protected, being under the body 
of the gun, and easily adjustable to suit different charges by 
the nuts on the valve spindle,'and those on the ends of the 
chains. Even any attempt to derange the adjustment would 
fail, for supposing the nuts ss the springs were 
unscrewed, the gun would not work because it could not be 
raised into the firing position, as the water would escape 
instead of — the gun ; on the other hand, if the nuts were 
screwed up as far as they will go, sufficient range is not 
— in the screws to permit a dangerous pressure on the 
valve. 

The water from the cylinders during the recoil, as well as 
during the lowering of the gun without firing, is discharged 
into a long tank, by which both the discharge valve and the 
hand valve of the two guns are surrounded. This tank is of 
sufficient capacity to receive the water after firing both guns, 
and then the discharged water flows out of it into the bilge 
during the loading, so that before the next firing the tank is 
empty. The arrangement of such a tank has rendered 
unnecessary long and large exhaust pipes, which would greatly 
complicate the system, and the inertia and friction of the 
water in which would increase the difficulty of controlling the 
recoil. There being two guns on the same platform, the firing 
of one of them will produce a circular recoil. In modern 
turrets, the weight of which reaches 750 tons, the firing of one 
has scarcely any tendeney to cause rotation. But it is 
rent in the present case, the recoil of the gun will tarn 
the comparatively light platform round its centre, and would 
transmit a considerable shock to the turning engine with which 
the friction is connected were it not for a friction clutch, the 

ment of which is shown on the drawings. The worm 
wheel which is actuated by a screw on the crank shaft of the 
engine is not fixed directly to its shaft, but is confined between 
two discs keyed on to the shaft, and made by means of a 
hand wheel and screw to grip the worm wheel and drive it by 
friction. This arrangement has been found to act admirably 
in practice, the circular vessel under battering charges being 
only about 2ft. on the outer circumference of the platform. 
The handle for giving motion to the platform, the connectin 
rod-of which to the engine passes through the pivot, is situated 
close to the handle for raising and lowering the guns, so that 
the captain of the guns has at hand ail the means for working 
them, being’ able to keep them constantly in the direction of 
the enemy even while loading, and to raise them at the proper 
moment to deliver their fire. 

The accumulator which is provided to facilitate the working 
of the guns is loaded by permanent air pressure, as is the case 
in an ordinary air v but the difference is that the com- 
pressed air is kept apart from the water in special tubes, 
which are placed below in any convenient part of the ship. 
These tubes are connected by a lin. pipe with a closed 
receiver accumulator containing water and immediatel 
under the turret, so that when a cock on this pipe is open 
the water will be under ure of aan = stored in 
the tubes. The accumulator contains water sufficient for 
lifting both guns, and when that is expended it has to be 

umped up again, in doing which the compressed air will be 
| back into the tubes, so that its tension will be restored. 
When the guns are not in use the cock on the pipe from the 
air tubes may be closed and the compressed air left ready for 
subsequent use, and therefore the great advantage is thereby 
obtained of having the guns ready for action as soon as the 
steam is up, as there is no need of compressing the air, by 
which much time would be lost. But besides, the compressed 
air stored in the tubes will allow of several shots being fired 





before the steam is up; and as these tubes are light, and can 
be placed in any convenient part of the ship, their number 
can be increased so as to allow continuous firing when steam 
power is not available. Another important advantage of this 
accumulator is that the initial pressure of air may be obtained 
without the use of an air pump, by letting the water out of the 
water vessel of the accumulator, Se it to fill with air, and 
forcing the latter into the air tubes by again pumping up the 
water vessel, and by re 
pressure may be obtained in the tubes, and thus by the same 
means any —_ of air can be replaced from time to time. 
Water is supplied by one of Anderson’s pumps, capable of 
discharging 16 cubic feet per minute at 1000 lb. pressure per 
square inch. The peculiarity of this pump is that it delivers 
a steady stream of water at any required rate, which can be 
regulated = { a valve in the discharge pipe ; the pump having 
no fly-wheel or heavy moving parts can never poet me a higher 
pressure than that due to the pressure of the steam alia 
them. It will start automatically from a state of rest an 
work at any speed. On this account it could be used for 
raising the guns without the intervention of the accumulator. 
But without such an accumulator as described there would 
not be the advantage of having the guns ready before steam 
is up. This accumulator gives to the guns a certain indepen- 
dence of steam. If anything is wrong with the boilers or with 
the pumps there is comp air stored in the tubes, and in 
addition to it the water expended may be pumped into the 
accumulator by a hand pump in the intervals between firing. 
Moreover, to obtain the same rapidity of action without the 
accumulator, it would be necessary to have very bulky and 
heavy pumps, for which room is not available. 

The were completed in the summer of 1877, and 
shipped to Cronstadt for the purpose of being erected and 
tested on shore under the iaoninate supervision of the heads 
of the Ordnance Departments. The carriages were fixed and 
the ape mounted near fort Menstchikoff, and during the 
months of October and November various experiments were 
instituted, the guns being fired with charges of 160 1b. of 
powder and 6121b. shot. The results proved satisfactory, no 
alteration whatever in the machinery being called for and no 
weakness in any part exhibited; the carriages were therefore 
sent to Nickolaeff to be fitted to the Vice-Admiral Popoff, the 
vessel for which they were intended. The war, however, 
which was then raging made it undesirable to disarm the iron- 
clad, and it was not till the winter of 1878 that the carriages 
and guns were got on board and fixed, partly at Nickolaeff 
and y at Sebastopol. During the voyage, in very rough 
weather, from the former to the latter port the guns were kept 
in various positions—quite up ready for firing, half-way up, 
and quite down, and in all cases they were found to be 
perfectly steady and stable, and to require no securing or 
support beyond that given by the hydraulic cylinders. It 
should be remembered, however, that Admiral Popoff’s 
circular ships are remarkably steady, even in the roughest 
sea, After the fitting of the carriages was completed at 
Sebastopol, experiments were carried out at sea under all the 
conditions of service at all angles of elevation, and the results 
having proved eminently satisfactory, the carriage was 
definitely accepted by the Admiralty. When it is considered 
that these are by far the heaviest guns that have ever been 
mounted on the Moncrieff system, great credit must be given 
to the Grand Duke Constantine, who advocated the experi- 
ment, to Admiral Popoff, who devoted himself with so much 
assiduity to carrying out his instructions, and to the designers 
and makers, Messrs. Easton and Anderson, of the Erith Iron- 
works, who had so much confidence in the soundness of 
the system as not to fear the grave responsibility of accepting 
a contract for the work. 








CONTRACTS OPEN. 
DARENTH VALLEY MAIN SEWERAGE WORKS. 


AN announcement was made in our last impression respectin; 
these works. We now give an abstract of the specification an 
some type drawings, with a route map of the line of sewer. It 
will be seen that the chief point of importance in the work is 
that it comprehends the sewerage of several towns and villages. 

Pipes.—The pi are to be of the best kind and material, 
and to be obtained from a manufacturer approved by the 
engineer, to be well glazed throughout, truly cylindrical in shape, 
and of equal thickness in every part, the thickness, if stone- 
ware, to be not less than one-twelfth part of the internal diameter, 
and if fire-clay not less than one-tenth part; the projection of 
the socket is to be two inches for 12in. pipes, 2}in. for 15in., and 
3in. for 2lin., 24in., and 27in. ditto; the 12in. and 15in. pipes 
are to be in lengths of 2ft., and the larger pipes in lease of 
2ft. Gin., exclusive of socket. 

Cement Joints.—The joints are to be made each with two la 
or rings of tarred gaskin forced well into the bottom of the 

the remaining 5 filled with Portland cement, 
which must be brought outside the end of the socket, so as to 
form a ring or fillet 14in. wide and }in. deeper than the socket 
; oe cement to be mixed with an equal proportion of clean, 

sand. 


LIaying.—The bottom of the trenches must be carefully formed 
to a true level and inclination, and r d before laying the 
pipes ; the ground is then to be further got out from under each 
socket, so that no part of the socket touch the bottom of the 
trench, but each pipe shall have a firm bearing on the ground 
peer my its entire length, exclusive of socket. The pipes 
must be laid exactly in straight lines, between each manhole or 
ae the only curves for change of direction being in the 
manholes the 





hal 





from the in each direction are to be slightly bent in the 
required direction, but not to such an extent as to interfere with 
the line of sight through the sewer from one manhole to the 


Trenches Clear of Water.—The contractor must provide 
_ perenne me of ae See = laying and 

e pi or this pu e mus jumping or 
1 wed purpose t, by pumping “ 


‘ace and subsoil water to natural channe 


Keeping 
for kee 
jointing o 
otherwise, 
where it can be off without injury or inconvenience. 

Stanford Patent Joints.—The following portions of the sewer, 
with such others as may be ordered hereafter, are to be con- 
} of pipes jointed with the “Stanford patent joint,” in 
lieu of with cement joints, as specified, viz. :—Diameter of 
Pipes.—Between the commencement and 1 mile 71 chains, 12in. ; 
between 1 mile 71 chains and 2 miles 59 chains, 15in. ; between 
4 miles 57 chains and 5 miles 24 chains, 2lin. ; between 11 miles 
68 chains and 15 miles 68 chains, 24in. ; between 15 miles 68 
chains and 16 miles 514 chains, 27in.; between 16 miles 
514 chains and the end of the sewer, 24in. 

i face.—Where the sewers through fields or 
gardens the turf mould or surface soil which has been removed 
must be replaced so a. to be left higher in the first instance than 
the adjoi ground by about 14in. per foot of depth over the 
top of the pipe, but not exceeding Yin. in all, to allow of settle- 
ment. The contractor shall afterwards make up, if necessary, 
or take off any excess in order to bring the surface to its original 

vi 


ting this operation any degree of | road 


ves, with the exception that when the angle of | rad’ 
change is less than 150 degrees the joints for three or four lengths | W: 





Embankments.—Wherever the sewer is partly or wholly above 
the surface of the ground or any of it is within one foot of 
the same an em| ent must constructed out of suitable 

» to be obtained from the adjoining excavations. The 
top and slopes of the embankment, extending from 4 miles 
30 chains to 4 miles 38 chains, are to be pitched with rough 
Kentish rag, or other suitable stone, 6in. deep, bedded in sand, 
and well grouted with cement mortar. The top of embankment 
from 8 miles 50 chains to 8 miles 54 chains being part of a farm 
is to be formed with 6in. broken stone or flints to dimensions 
shown on Drawing No. 10. 

Crossings under River, d-c.—Where the sewer passes under the 
river Darenth or under or through other streams of runnin 
water it is to be made with cast iron nipes, for the distance 
described in each case upon the sections. e joints to be made 
with white yarn and lead, the yarn to be driven well home into 
the socket, and the rest of the socket space, not being less than 
2hin. in depth, to be completely filled with lead, well caulked and 
“set up.” Joints between the iron and stoneware pipes are to be 
made with cement, and the iron pipe at the upper end must be 
made with an extra large socket to receive the stoneware pipe. 

Crossings over Rivers and Streams.—For the crossings over the 
rivers or streams a temporary channel must first be dug for the 
passage of the water, with dams at each end. Foundations must 
then be got out for the walls or abutments, and the abutments 
are to be built with concrete and brickwork in Portland cement, 
and surmounted by a brick on edge coping. Where the pi 
passes through the brickwork it is to be thorough] bedded . 
and rendered all round with Portland cement, the bricks being 
properly cut to the shape of the i. Crosses over smaller 
streams or watercourses are to be effected by means of stoneware 
pipes laid in the body of the streams. 

Crossing on Piles—Bradbourne Branch.—The pipes at the river 
crossing on the Bradbourne branch sewer are to be carried on 
timber piles 10in. ome and 20ft. long, carefully and trul 
pointed, shod with 18]b. wrought iron shoes, and driven to su 
a depth that each pile when struck with a blow equal to half a 
ton monkey falling 10ft., will not move more than jin. Each 
pile shall have a stout wrought ion ring temporarily fitted to 
the top to prevent bruising while it is being driven. Care must 
be taken to drive the piles to the true batter, as shown on the 
drawing, and any pile that may be damaged or out of line shall 
be taken up and replaced by another at the contractor’s expense. 
When the piles are driven their tops are to be cut to form solid 
tenons 5in. high, free from shakes or bruises, and the cill is to be 
morticed thereon so as to fit and have a true bearing on each 
pile. The upper surface of the cills is to be formed to receive 
the pipe. The cills are to be notched down on the pipes, as 
shown on Drawing No. 24, and secured by wrought iron bolts, 
nuts, and washers of the dimensions shown. e struts are to 
be notched into the piles and properly secured, and 2iin. 
transom bolts, with 3in. wrought iron washers, to be inserted 
where shown. All timber to be of the best Memel or Dantzic, 
free from sap, large knots, or other defects, and creosoted 6b. 
per cubic feet. All the ironwork in bolts, nuts, straps, = 
shoes and spikes, &c., to be of the full dimensions and of the best 
workmanship and materials. The bolts to have solid heads 
forged upon them from the rod, and to be properly screwed for 
a length sufficient to cover any variation in dimensions of timbers. 
All bolts to have wrought iron plates at each end, of dimensions 
to be decided by the engineer. 

Tunnel.—The portion of sewer where it crosses under a part of 
the enclosed rnd nach belonging to Lullingstone Castle for a dis- 
tance of 200ft. is to be constructed in tunnel. A heading must 
be made not less than 4ft. wide and 5ft. high, clear of timbers, 
and after the sewer has been constructed this must be filled u 
again with the excavated material, which must be ked anc 
rammed in short lengths, so as to fill completely and as solidly 
as possible all the space not occupied by the sewer. The timbers 
must be left in. The contractor will be responsible should there 
be any injury to or settlement of the walls or buildings on the 
surface. The contractor shall be at liberty if he please to con- 
struct any other part of the sewer by means of tunnelling instead 
of open cut, provided the adit or tunnel be made of the dimen- 
sions and be filled in in the manner above described. 

holes.—The holes and openings are to consist of brick 
in cement walls, with concrete bottoms, to the dimensions shown 
on the drawings. The brickwork of the walls is to be carried u 
straight from the bottom until within 3ft. of the surface, an 
then corbelled over, as shown, the corbelling to be effected by 
header courses ; in all cases arches are to be turned on proper 
centreing, where shown on the drawings. Step irons as hereafter 
described are to be built in one foot apart vertically as the work 
pas and also in the case of manholes Nos. 1 and 2 cast iron 
ooks for suspending the dirt trays. A brick corbel 9in. wide is 
also to be built to support each tray, as shown. 

Making Good Surface.—Wherever the land through which the 
sewer passes is subject to flood the manholes must be carried up 
higher than the ground surface, so as to be above the flood 
level, the surface must then be brought up to them so as to have 
a regular slope or inclination all round of not less than 1 in 5. 

Puddle.—In wet soils the manholes must be packed all round 
with clay puddle, as noted on the sections, the puddle to be well 
rammed and worked and filled in behind and closely in contact 
with the brickwork as it proceeds, an ing on the con- 
crete and wegen Np within 6in. of the top, except where a 
less height is marked on the section. 

Special Covers.—Manholes in arable ground are to be covered 
by a3in. York landing, with a wrought iron lifting ring, secured 
by a bolt and washer, the upper surface of the landing, as fixed, to 
be 18in. below the ground level, as shown by drawing. A small oak 
post, 4in. by 4in. and 3ft. long, painted three coats white, with 
the distance from the manhole in feet and inches marked thereon 
in black letters, is to be fixed at the nearest point of the ad- 
joining fence to show the position of each of the above man- 

Materials.—Bricks.—All bricks used in the works are to be 
sound, hard gault bricks of the best kind made at Dunton-green 
or Otford, or such other bricks of equal Fagen as may be ap- 
proved by the engineer. Bricks in the construction of the 
sewer must iating, or sewer bricks wire-cut to the proper 
ius. All brickwork is to be built with Portland cement. 
alls to be in English bond. 

Cement.—The Portland cement is to be of the best quality, 
fresh burnt and finely ground, and is to be supplied by a manu- 
facturer who shall be approved by the engineer. It must weigh 
not less than 110 Ib. per striked bushel, and must be able to 
bear the following viz., a bar having =. sectional area, 
made in a proper mould, must after seven days’ immersion in 
water bear a tensile strain of 3001b. per squareinch. The con- 
tractor must provide at his own cost a proper machine and 
moulds for applying this test, with all necessary labour, and 
must move the machine to any — that may be required. 

Mortar.—W here used for brickwork the cement is to be mixed 
with clean, sharp sand in the proportion of two parts by measure 
of cement to five of sand, the whole to be thoroughly well mixed 
with clean water in a proper mortar mill, and used when fresh. 
No cement that has commenced to set may be remixed and used, 
but must be thrown away. 

Concrete.—Concrete used in construction of the sewers or man- 
holes is to be made of one part by measure of Portland cement, 
as above described, and five parts by measure of ‘clean gravel or 
ballast, or clean sharp sand mixed with broken stone, the sand 
and stone being in the proportion of one to four. The sand 
a a all a of loam, - must be be if 
requit y the engineer, at the contractor’s expense. en 
stone be used it must be broken small enough for all parts to pass 
through a sieve with 14in. meshes, and unless clean and quite 
free from earth and loam it must be washed before py pon 
Before mixing, the gravel or sand and stones must be in all cases 
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packed in a flat box, and the cement in another box of precisely 
equal horizontal dimensions, and one-fifth of the height, having 
a movable bottom, which box shall be placed in the top of that 
containing the gravel, and the bottom then removed. The 
proper proportions having been thus insured the whole shall be 
thoroughly mixed on a suitable platform, using g plenty of clean 
water, and then used when fresh. Concrete u for filling in 
foundations or for rd tae other than those last descri 
shall be composed of Portland cement and gravel ballast or 
broken stone, with sufficient sand to fill the interstices, in the 
proportion of one part by measure cement to seven ballast 
or sand and stone, the sand to be clean and sh and the broken 
stone free from loam, with no part larger than 3in. in any dimen- 
sion, to be well mixed on a platform with clean water. 

Socket Pipes.—The socket pipes are to be not less than 9ft. 
nor more than 15ft., and their weights are to be as follows, 
viz. :—6in. pipes, length 9ft., weight, 2 cwt. 1 qr. 21 1b. each; 
9in. pipes, length, 9ft., weight, 4 cwt. 7lb. ; 12in. pipes, length, 
Oft., weight, 6 cwt. ; 15in. pipes, length, 12ft., weight, 11 cwt. ; 
24in. pipes, length, 15ft. ; weight, 1 ton 6 cwt. The actual 

ipes is to be marked distinctly on them in 


weight of all the 
ing heads are to he 


white paint before leaving the agers 
ing.—All the socket pipes an ag a Z 
pping w en hot, according to the 


coated with pitch and tar by di 
process patented by Dr. Angus 

Sluice Valves.—The valves in flushing pipes are to be double- 
aced with gun metal, with proper gun metal —— and cast 
iron service boxes or covers. Contractor to provide No. 3 wrought 
iron T-handled keys and No. 3 box keys. 

Concrete Sewers.—In case any portion of the sewers be ordered 
to be constructed of concrete and brickwork, the following in- 
structions must be observed :—The nd must be got out to 
the precise shape of the concrete as shown on Drawing No. 27. 
If more material be taken out either below or at the sides the 
contractor must fill in with cement concrete at his own cost. 
The concrete must be well rammed against the bottom and sides, 
carefully filled in and brought up in layers to the level of the 
centre of the sewer, and moulded to the precise forms so as to 
form a semicircular channel of 2ft. lin. diameter in case of a 
24in. sewer, and 2ft. 4in. in case of a 27in. sewer, the channel to 
have clean sharp edges and a level top Qin. wide on each side. 
The inside of the channel must then be rendered with Portland 
cement and clean sharp sand, gauged lin. to ljin. thick, the 
rendering being continued on the surface of theconcrete 6in. wide 
on each side. ere rendering has set centres must be fixed, 
and a brick in cement arch 4hin. thick turned over them. 
Ran A = bg Boe —_ in to Mr. G. a Carnell, clerk woe 

aren ley n Sewerage Board, Sevenoaks, on or before 
the 12th inst., and —— may be seen at the office of the 
engineer, Mr, T. Hennell, C.E., Westminster. 








INSTITUTION OF MECHANICAL ENGINEERS. 
On Friday evening, April 25th, the meeting was resumed. 
The chair was again occupied by Mr. John Robinson, president 
of the Institution. The proceedings began with the reading by 
Mr. Alan C. Bagot, of London, of a paper 
“On the Construction and Comparative Merits of the {Safety 
Lamps Generally in Use.” 
The writer proposes to divide this important subject into three 


h viz. :— 
(1) ption of the forms of safety lamp now generally in 
use in England. 


2) The essential qualifications of a good safety lamp. 

3) An account of some recent experiments to determine the 
amen 4 of safety lamps of various Sapeoved constructions, in 
a eres of travelling at different velocities. 

It must be that ee this paper the term 
exploded signifies that the cooling effect of the of the lamp 
on the body of gas burning within the com! on chimney was 


















communicating with the external atmosphere of fire-damp in 
which the lamp was immersed. 

The lamps chiefly used at present in the coal mines of this 
country are the Davy, Stephenson, Clanny, and Mueseler lamps. 
A few collieries use lamps bearing a different name; but after a 
careful examination the writer has failed to discover an so 
superior in their principle or construction as to warrant their adop- 
tion where the Mueseler lamp was already in use. 
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Fic.2 
CLANNY LAMP, 


Fic.t 
DAVY LAMP. 


The Davy Lamp—Fig. 1.—The construction of this lamp is well 
known. The oil vessel pry the wick at the bottom of 
the lamp is simply surmounted by a chimney of. wire gauze, 
closed with a wire gauze diaphragm across the top, so that the 
flame of the burning wick is isolated from the external atmo- 
sphere, and the flame of any gas firing within the chimney be- 
comes sufficiently cooled down by contact with the wire gauze to 
prevent it from passing outwards to theexternal air. The top of 
the gauze chimney, which being over the flame is more liable to 
overheating, is covered by a closely fitting external cap of wire 
gauze, which also extends ae down the sides of the chimney. 

e external air enters the lamp freely through the lower part of 
the wire gauze chimney, no separate s entrance in the 
bottom of the lamp one rovided; and the whole upper portion 
of the chimney is available for the free escape of the oleate of 
com’ on through the gauze. Hence this lamp is never 
self-extinguishing in an atmosphere of fire damp. The light 
yielded by the Davy lamp is to inadequate to the require- 
ments of a mine; and its low stabi ty, or margin of safety, when 
exposed to a blower of gas, renders it only comparatively safe, 
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insufficient to prevent the flame from passing the gauze, and | Its light is about equal to one-third of a paraffine candle, and it 


explodes under velocities varying from 5ft. to 9ft. per second. The 
gauge or mesh of the gauze is 28 wires per lineal inch, or 784 
apertures per square inch. It is a delicate testing lamp, and is 
one that is very generally used in Durham by the “‘ fire-trier,” a 
man appointed to examine the mine for the presence of gas. The 
wave of air produced by firing a shot within 10ft. or 20ft. from 
the lamp causes the flame to flicker; and frequently the flame 
will “jump” through the gauze, and so cause an explosion if in 
an explosive atmosphere. This peculiar and important feature 
has been fully demonstrated by Mr. Galloway; and in fring 
shots it would always be well to withdraw all lamps to a certain 
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STEPHENSON LAMP. MUESELER LAMP. 


prescribed distance, which can only be determined by experi- 
ment. The behaviour of the Davy lampin an atmosphere of fire- 
damp should be carefully noticed. First of all the flame slowly 

mes attenuated, and extremely yellow at the top; then a 
bluish halo or cap appears on the top of the flame; then the 
whole lamp becomes filled with a luminous blue vapour, which is 
in reality the gas ae within the lamp; the gauze 
then begins to heat, and finally the gas becomes ignited outside 
the lamp. The moment, therefore, that the flame begins to 
mount in the lamp it should be any | extinguished by 
drawing down the wick with the pricker. If the gas still con- 
tinues to burn in the lamp, the only way is to place it on the 
eae in the hope of the fire-damp not reaching so low down in 

e airway. 

The Clanny Lamp—Fig. 2.—Dr. Clanny’s lamp is an attempt 
to improve the light yielded from the Davy lamp by substituting 
a short thick glass cylinder round the flame of the wick in place 
of the wire gouze. The glass is surmounted by a gauze chimney and 
cap similar to those of - tt es yo Mee ea be 
for the air is through the wire gauze chimney, from the bottom 
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of which the air has to pass downwards to the flame within the 
glass cylinder below. It thus has to meet the ascending products 
of combustion from. the flame, no provision made for pre- 
venting the two currents from interfering with each other. 
Except in the somewhat better light afforded, the Clanny lamp 
thus possesses all the defects of the Davy, to which is added the 
risk of having only a single glass cylinder round the flame, 
instead of gauze ; if the glass cracks, the lamp explodes. As a 
testing lamp it is hardly as delicate as the Davy, in consequence 
of the less ready access for the air to the flame. 

The Stephenson Lamp—Fig. 3.—This lamp, better known as the 
“Geordie,” is a step in the right direction as regards the true 
principles of safety for miners’ lamps. It is made with a tall 
glass chimney sur ted by a cap of tin, copper, or brass, 

rforated with a numberof small holes, through which the pro- 
ucts of combustion escape; while the air necessary for support- 
ing combustion is admitted close to the flame of the wick through 
a number of smaller holes in the underside of the brass ring at 
the base of the glass chimney, thus keeping up a free circulation 
of air round the flame. In the modern construction of this 
lamp, as shown in Fig. 3, the glass chimney is protected 
by being enclosed within a closely fitting wire gauze case, 
which extends over the cap at the top; it is thus in reality a 
Stephenson lamp within a Davy casing. This gauzeis also carried 
down through the bottom ring, so that the air entering through 
the holes in the ring has to pass in addition through the gauze 
before reaching the flame. This lamp is safer than either the 
Clanny or the Davy, since the gauze is wag by the glass 
chimney in the event of gas firing within the lamp ; but the gauze 
requires more careful cleaning, on t of the smaller size of 
the holes, the mesh employed being closer than that used for the 
Davy lamp. It will stand a velocity of from 8ft. to 12ft. 
second in an explosive atmosphere, and on increasing the velocity 
still further it becomes extinguished, whereas the Davy and 
Clanny lamps explode. This is due to the fact that when the 
explosive air enters the bottom of the lamp at such a velocity that 
the products of combustion cannot escape through the limi 
area of the holes in the cap, except under a considerable pressure, 
these literally smother or choke the lamp, and so extinguish the 
flame. As a testing lamp the “‘ Geordie” is fairly delicate, suffi- 
ciently so for all purposes of the fire-trier. 

The Mueseler Lamp—Fig. 4.—This lamp is the invention of a 
Belgian engineer, and is a self-extinguishing lamp. It is 
extensively employed in the North of France and in Belgium, 
and is the type of lamp authorised by the Belgian Government. 
It has a very thick g cylinder surrounding the flame, sur- 
mounted by a slightly tapering gauze chimney. An inner funnel 
of very thin sheet iron or copper, having a bell-shaped mouth at 
bottom immediately over the flame, is fixed within the gauze 
chimney, the annular — between the two being closed at 
bottom by a wi uze diaphragm. The air to support combus- 
tion enters through the lower part of the gauze chimney, and 
passes down through the annular diaphragm into the interior of 
the glass chamber, while the products of combustion pass up 
through the inner funnel; this arrangement prevents the two 
currents from interfering with each other, and so facilitates the 
maintenance of an effective flame ; and the cold enteringair i 
down in contact with theinner side of the glass keeps the latter coal. 
It has frequently been stated that this lamp will always become 
extinguished, like the Stephenson, when in an atmosphere of 
explosive gas ata high velocity ; but the subjoined table of ex- 

riments shows this not to be the case always, but only generally. 
To experiments Nos. 8, 18, and 28, the Mueseler lamp exploded, 
whereas the Steph b ingui i 








p extin; ed in the tests, 
This is a very important point to notice, as rather too much con- 
fidence is placed in the Mueseler lamp abroad. 

The Williamson Lamp—Fig. 5.—This lamp has been designed 
by Mr. John Williamson, of the Cannock and Rugeley Collieries, 

ter much patient investigation of the principles that affect the 
safety lamp. It has been used at those collieries since a 
1877. The air necessary for combustion is admitted, as in the 
Stephenson lamp, through a number of small holes in the under- 
side of the flange at the base of the lamp. These holes are pro- 
tected on the inside with wire gauze ; and by covering them with 
the hand the flame may be 

O> 





choked out. The thick glass 
cylinder surrounding the 
flame is surmounted - A a 
gauze chimney, inside which 
is fixed asecond glass chimney, 
extending down within the 
thick glass cylinder to the 
bottom of the lamp; a per- 
forated copper cap, like that * 
in the Stephenson lamp, 
covers the top of the inner 
glass chimney. By this inge- 
nious arrangement a constant 
supply of air is kept up, and 
rye a to the e * $ 
and the possesses the 
same self-extinguishing pro- 
perty as the Stephenson. If 
the thick glass cylinder gets 
cracked, there is no danger 
of the a as its 
safety is still secured by the 
inner glass chimney. As a 
testing lamp this is the most 
delicate the writer has ever 


Fic. > 







































seen or tried, being far Ik 
superior to the Davy. For 5 
the purpose of trying the | 
lamp in this respect, the + BR 
writer employed an open- pos 


bottomed wooden box, 2ft. 
high and 8in. square, filled 
with an explosive mixture of 
coal gas and air ; there was a 
glass window in one side, and 
an aperture in the top of fin. 
diameter. After the bo ad 
been left standing for ten 
minutes, during which time 
the gas was escaping through this top hole, it was turned 
over, bottom upwards, and the lamp placed withinit. The flame 
instantly began to alter its shape, and mount within the lamp, 
showing the extreme sensitiveness of this lamp in detecting the 
presence of gas in the smallest quantities. e light yielded 
is extremely good; and if gas becomes igni in the lamp, it 
may be choked out by sucking with the mouth at the flange 
holes. No other lamp possesses this invaluable a ay e 
writer has seen men snatch up lamps filled with gas burning 
inside the gauze, and lower the wick, and smother out the flame 
with a coat. The difficulty of choking out a lamp he considers 

ves rise to one of the greatest risks that men are exposed to in 

ery seams ; and the provision made in the Williamson lamp in 
this particular is a step of no inconsiderable magnitude towards 
comparative safety in such cases. 

The sum of the writer’s experience in regard to safety 
lamps and their qualifications is the following :—(a) In an 
a of ———. at too high a velocity the lamp 
should become e ished, and should not explode. (b) The 
lamp should be able to stand a high ve ocity witbout 
becoming extinguished, and should yet be a delicate test- 
ing lamp in the hands of the fire-trier. (c) A body of gas 
burning within the gauze should be capable of ~~. extinguished 
at once mechanically, without opening the lam he first quali- 
fication, that the lamp should not explode in an atmosphere of 
gas, but become extinguished, is of the utmost importance. In 
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the Davy lamp and all lamps constructed on the same principle, 
the fact of their exploding at a high velocity renders them, in 
the writer’s opinion, quite unsuitable for coal mines ; colliery 
managers who persist in using them must accept the responsi- 
bility appertaining to their use. On the other hand, self- 
extinguishing lamps on the principle of Stephenson’s are the only 
ones that can be used with any degree of safety where blowers 
of gas exist. If a mine which is worked with a Davy and 
Clanny lamp becomes filled with gas, it is almost a certainty 
that some one of the lamps will fire the gas ; whereas, if the mine 
is worked with self-extinguishing lamps, these all go out in suc- 
cession as they become imme: in the gas, 

Thetable appended gives the particulars of arecent series of experi- 
ments to ascertain the stability of the five lamps already described, 
with different velocities of fire-damp. The _— of stability in 
each case should be accepted as the index of the lamp’s value as 
a safety lamp for miners. The investigations previously carried 
on by the North of England Mining Institute, at Newcastle-on- 
Tyne, must now be considered obsolete, as they do not include 
any investigation with the Mueseler or Williamson lamps, both 
of which are adinitted to be superior to the Davy or Clanny 
lam; The experiments here described were tried on 1st March, 
1878, at the Cannock and Rugeley Collieries; ordinary coal gas 
was used, and the velocity of the current was measured by an 
anemometer, the experimental apparatus being attached to one of 
the separation doors connected with the blowing fan, so as to obtain 
the required current. It will be seen that the Davy lamp proved 
by far the least stable, exploding in all cases within a few seconds. 

e bore a velocity of 8ft. per second without exploding, 
but exploded at 10ft. per second and higher velocities. The 
Mueseler was variable in its behaviour; it became extinguished 
at Sft., 16ft., and 25ft. per second, but exploded at 10ft., 20ft., 
and 30ft. per second, proving that it is not actually safe against 
explosion. The Stephenson and Williamson lamps, on the other 
hand, were extinguished at all velocities. A few practical remarks 
may be added in conclusion. Considerable attention has been 

id of late years to the iy of the glass supplied for safety 

ps, such as Clanny’s and Mueseler’s, and much stress has been 
laid on the advantages which ‘‘toughened glass ” for 
this purpose. The writer, therefore, feels it right to caution col- 
liery managers against placing too much confidence in the unbreak- 
able qualities claimed for this glass. The writer heated twenty 
safety lamp glasses of De la Bastie’s toughened glass to 100 deg. 
Fah., and exposed them to a blast of air of a temperature of 40 deg., 
gradually lowered to 32 deg., and at a velocity of 29ft. to 35ft. 
per second, until the glasses were cool. Two fell to pieces in 
annular rings. On re-heating the glasses, one cracked and broke 
in four pieces at 84 deg., and three cracked before reaching a 
temperature of 86 deg. On allowing the remaining glasses to 
cool gradually in a temperature of 54 deg., one fell to pieces in 
the course of the night. Again, the writer suspended one glass 
within the gong of a Qin. electric bell, and ex it to the 
vibrations for a period of one hour. This glass fell to pieces in 
the course of the night. The writer has also had frequent com- 
plaint of ordinary toughened glass falling to pieces in his labora- 
tory when it has been exposed to extreme variation of tempera- 
ture, or to the vibration due to detonation of electric fuses, 
Experiments on Safety Lamps at the Cannock and Rugeley 

Colliertes, 1st March, 1878. 











” | Velocity | Le 
No. of . ¥_| Duration of a4 
. Lamp tried. |of explosive exploded or 
experiment.) current. | experiment. eutinguidied. 
Fest per | seconds 
second, . 
1 | Davy .. 8 } 20 Exploded. 
2 Clanny .. - | 120 No explosion. 
3 Mueseler . = 56 Extinguished. 
4 Stephenson .. | 8 Do. 
5 Williamson .. - | 9 Do. 
| 
6 Davy 10 16 Exploded. 
: nan A eo _ 65 . Do. 
ueseler .. _ 14 Do. 
9 Stephenson .. — 1 Extinguished. 
10 W Biss — 1 Do. 
4 oz 16 oo Exploded. 
ny — 24 Do. 
13 Mueseler .. -- 4 Extinguished. 
14 Stephenson .. - 1 | Do. 
15 Wi RD se ~- 1 Do. 
16 Davy 20 10 | Exploded. 
a samen 4 oe _ a | Do. 
ueseler . - j Do. 
19 Stephenson .. 1 Extinguished. 
20 Williamson .. = 3 Do. 
4 al 25 - | Exploded. 
23 ny .. - j 0. 
23 | Mueseler .. — 5 | Extinguished. 
24 | Stephenson .. _ 4 Do. 
25 Wi Mm .. _ 4 } Do. 
26 Davy ..- 30 6 Exploded. 
BS ee ae ee 
ueseler .. — D. 
29 Stephenson .. _ 2 | Extinguished. 
30 Wi - — 1 } Do. 
= Davy .. 16 | Exploded. 
Clanny .. _ | 0. 
83 Mueseler.. _ 2 Extinguished. 
34 Stephenson .. _ 25 { Do. 
85 Wil ‘ — | 15 Do. 








Looking at these results, it is impossible not to come to the con- 
clusion that toughened glass is quite unfit for safety lamps, re- 
membering at once the violent ions produced by shot-firing, 
and the great variations of temperature to which the glass of a 
safety lamp may be exposed by accidentally inclining it and so 
allowing the flame to touch the glass. At the Haslar Colliery it is 
made a special rule that miners when holing are to suspend their 
lamps by driving the pin into the coal, and on no account to place 
them on the ground. A very serious risk always attaches more or 
less to safety lamps, viz., the presence of oil on the gauze. The 
Davy lamp is found to be more liable to this than any other form. 
It is well known that, if miners are allowed to take their gauze 
home to clean at night, they generally adopt a method of cleaning 
which, it must be admitted, is very efficacious, but most injuri- 
ous to the substance of the gauze, viz., to place the lamp on the 
kitchen fire till the — becomes red hot and the oil is consumed. 
The writer has not the slightest hesitation in saying that, at every 
mine where the system is adopted of the miners cleaning their 
own gauzes, this dangerous mode of cleaning is daily practised. 
To obviate this objection, Mr. Williamson and the writer adopted 
the arrangement of using, at the pit bottom, the exhaust steam 
from the hauling engine to heat a tank of soap and water, 
in which all the gauzes are placed; in three minutes they 
are taken out quite clean, free from grease and coal dust. 
Again, the writer may be excused for drawing attention to the 
proper method to be adopted with a lamp when the gas has fired 
inside the gauze. A miner may, for * gaged in 
holing, and on turning round finds the burning in his lamp ; 
he snatches it up and runs away, or perhaps leaves it behind him 
till the gauze is heated white hot, and an explosion immediately 
follows. When gas is seen burning in a lamp like the Davy, that 
is not self-extinguishing, the proper plan is to draw down the 
wick steadily, and then to cover the gauze up with a coat, or put 
the lamp in the coat pocket. In Willi: n’s lamp provision is 
made for this; by sucking with the mouth at the holes in the 














b 
bottom, the lamp is immediately extinguished. ly, the 
writer would point out that the examination of safety lamps in 
the lamp cabin at the pit is not in general what it should be. It 


is, in fact, a mere mechanical examination, and not, as it ought 
to be where men’s lives are imperilled, a chemical trial. As at 
present carried out, this examination consists only in the lamp 
cleaner trimming, lighting, and locking the lamp, and examining 
the gauze to see if there are any flaws in it, and if it is free from 
oil, dirt, &c.; if all is found satisfactory in these respects, he 
hands it to the miner for use. Now, for a really complete exami- 
nation of the lamp the first test should consist in turning a gag 
jet into the inside of the lamp gauze, and then applying a light 
outside to the gas issuing out through the gauze ; if the flame 
passes through and communicates to the gas inside, and so lights 
the jet, the gauze is defective. The second test should be to 
immerse the lamp in a gas box, such as has been described, having 
a glass front, and filled with gas ; and then to note the behaviour 
of the lamp. If it does not go out, there is some flaw in the lamp 
between the bottom of the chimney and the screwed flange of the 
oil vessel. ‘The gas box can always be kept full of gas, by closing 
the small hole at top, and inserting the lamp into it from under- 
neath. If these two tests were made universal in place of the 
present system, many a defective one 4 would, in the writer’s 
opinion, be detected, which now passes the eye cf the lamp cleaner 
as safe to be taken into the mine. 


Dr. Hopkinson said that he should like to ask Mr. Bagot what 
he thought of the use of the electric light in coal mines. As the 
electric light required no oxygen, it could consequently be shut 
off entirely from the air. He should also like to call the attention 
of the members toa very important Ee which was recently 
laid before the Royal Society by Mr. Galloway, upon the explo- 
sions in coal mines and the effect of coal dust. 

Mr. Adamson said that the safety lamp was rather a strange 
subject to bring before a society like that, but pemiy there 
was not in the history of invention anything which had so much 
contributed to the improvement of mining and the progress of 
the world as the little instrument which they were now consider- 
ing, one form of which was the invention of one of their most 
eminent predecessors, the late George Stephenson. The safety 
lamp was a very important instrument through being, to a very 
large extent, associated with our commerce, and further than 
that, it had for its object the saving of life, and on that ground 
was deserving of their best thoughts. He was glad beyond 
measure that there were gentlemen connected with mining who 
devoted their attention to the improvement of that useful 
appliance. He thought that the statements in the paper would 
lead them to desire that all coal-owners should have a lamp-room, 
with an attendant of superior intelligence, so that the lamps 
might be delivered clean, and in a proper condition, to the 
workmen. 

Mr. Cowper said that it seemed to him to be a most important 
fact, that the very fine coal dust in mines, particularly in dry 
mines, might be a very great danger to the lamps. If any other 
experiments were made with safety lamps, they ought to be tried 
in connection with an explosive mixture of coal dust and air, 
such a mixture being one element of danger. 

Mr. Crampton said that one of the principal features to be 
observed was, supervision of the lamps before they went into the 


it. 

Mr. Bagot, in reply, said in reference to the use of the electric 
light in collieries, to which Dr. Hopkinson had referred, that there 
were three very grave objections to its use. It would not show 
the presence of gas in the mine; then there would be great 
danger of sparking; and, lastly, the driving power must not be 
steam, on account of the fire. Comp) air was too expensive, 
and hydraulic power was out of the question. A self-extinguish- 
ing lamp would show the presence of gas, but it would not fire it ; 
whereas the electric light would not show the presence of gas 
but it would set fire to it. No man in his senses would hew c 
in a colliery if he could not, at any moment, be warned of a 
blower of gas; and he—Mr. Bagot—thought that grave risk 
would be incurred with the wires hanging from the roof, especially 
in hauling planes. He pointed out that, if the line-wire passed 
down the shaft, induction would be set up in the coils of the 
magnets working the electric signals, both on the engine plane 
ont above. No colliery engineer would incur that danger. 
Again, the watchfulness that was kept up as to the atmosphere 
of the mine would infallibly cease if safety lamps were not used. 
The apparatus for making the lamp-rvom tests was not costly, 
and ona be made for about £3. Mr. Cowper had pointed out that 

ibly coal dust would pass the gauze of the lamp, and, firing 
in the lamp, ignite the gas. But the “‘ cooling effect,” which was 
a principle of the safety lamp, would be equally exerted on the 
smaller particles of carbon as on the incandescent gas, and there- 
fore no danger was to be apprehended from what Mr. Cowper had 


——< 
r. Webb said that he had heard remarks made on the sub- 
ject of whether an electric spark would fire gas. Some of the 
gentlemen present might have seen a small frictional machine by 
which gas might be lighted in an instant. He had used such a 
machine for a couple of years for lighting his reading lamp. An 
electric spark produced by friction was passed through the gas. 
The machine was a very simple thing, and cost only about 5s. 

Mr. Olrick said that some five or six years ago a system was 
introduced for the pw of preventing explosions in coal 
mines. Each miner who worked in a part of the mine where 
fire-damp had been often met with was provided with a small 
vessel of highly compressed air. As soon as the safety lamp 
indicated that fire-damp was approaching, the ordinary entrance 
for the atmospheric air into the Temp was shut off, and the only 
air admitted to the lamp was the air which was contained in 
the reservoir of compressed air. There was a governor to regu- 
late the pressure at which the air entered to the light. The in- 
ventor tried this instrument in several instances and found it 
thoroughly efficient. He (Mr. Olrick) wished to know whether 
it had been introduced in those mines where fire-damp was very 
prevalent, and if so with what result. 

The thanks of the society were unanimously accorded to Mr. 
Bagot for the paper. 








THE ELECTRIC LIGHTING COMMITTEE. 

THE House of Commons Select Committee resumed their 
inquiry on Friday last. Dr. Lyon Playfair presiding. 

Mr. C. W. Cooke, whose examination in chief was concluded 
at the previous sitting, was now examined by the several members 
of the Committee. In answer to Lord Lindsay, Mr. Cooke said 
there was great difference in the construction of the various 
electric lamps used, as many as forty or fifty varieties have been 
exhibited at the Paris Exhibition, The most complicated of 
these lamps was the one least likely to get out of order. That 
was the Serrin, which rarely got out of order. The Siemens lamp 
was a good one, and worked very steadily, but he would rather 

lace the Serrin in the hands of an res en re than the 

iemens. The Serrin at first sight seemed frightfully complicated, 
but this to an experienced person presented no real difficulty, an 
he did not think the lamp contained any unnecessary part. One 
fault was that it burned with a noise when impure carbons were 
used, but not with good carbons. Another remarkably goon 4 
lamp was the Rapieff, in which four carbons were burned, an 
which was in use in the Jimes office. In all these electric lam 
carbon was used because it was the best substance known for the 

urpose, but the discovery of a better substance would be a great 

mn. Lighting by incandescence might be applicable in cases 

where economy was no object, but for gen use the process 
would be too costly. He thought a contrivance might be found 
for ascertaining the quantity of light used if the light were 
adopted in 





houses, but where the lights were to be used separately 
—that is, not all at once—a separate meter would be required to 
each light, In illuminating a street an all-reund light would be 
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ecessary if the lamp were in the centre of the street, and in 
a Rl NE mer Go 
were a Wi e advantage w very 
—_ poses bey and very decided, He had been much struck by 
the discrepancies between opinions as to the question of a 
standard; there was no absolute photometer, and some absolute 
standard of measurement was very much wanted. One standard 
candle might vary from another, and the smaller the standard the 
greater would be the chance of error. With regard to the induc- 
tive effect of light wires on telegraph wires, he thought in a 
direct current any variation would be felt by the telegraph 
current. ‘The cessation or starting of the light, or the breaking 
of a carbon, would prodace inductive effect, and he thought the 
starting or stopping would do whether there was a direct current 
or not. He attached the highest value to the electric light for the 
use of ships, either with or without optical projectors. In warfare 
it would be agreat protection against night surprises and torpedo 
attacks, and enabling the enemy to be seen, and for other 
vessels it pent | be of great advantage in making a ship visible 
two, three, or four miles off, and in illuminating surf, icebe 
aud so on, ‘The only objection might be that the light might 
obstruct the vision of other ships, but he did not think that an 
important consideration. 

By Mr. Puleston: A Nee: small amount of carbon was given 

off by the electric light. ‘The carbon stick took the place of a 
e number of other lighte, and the only impurity thrown out 
was that which the carbon iteelf contained. The electric light 
would hardly produce the slightest warmth in a room. ith 
respect to the complaints of the sg effect of this light on the 
features, witness thought that these complaints were due mainly 
to the fact that people were accustomed oly. to we serr light 
of gas, and did not like this white coloured light. He had heard 
of a lady who, having been present in the Albert Hall during the 
experiments, on being asked how she liked the electric light, 
replied, “Oh, we don't like it at all, because we are obliged to 
out on a clean dress every time.” That was just the point. The 
fight showed up defects as well as beauties. He did not think 
we had as yet any apparatus which would be satisfactory to cor- 
porations for lighting streets generally. The Embankment was 
a good plice for using the light, but the lamps were placed in the 
worst possible position; because half the light went over the 
river. They also illuminated the sky as well as the ground; but 
it would be much better to have them suspended from above. 
If the lamps were placed very high, as Dr. Siemens suggested 
the area would of course be in , but the illumination would 
be diminished. The electric light at the Albert Hall was cheap, 
as compared with others, use it was om by a Siemens 
machine, by which the full strength of the light was concentrated 
on one lamp. In other machines the current was mainly divided, 
and this caused a loss, and Heeger! more expense, It might 
be very desirable to spread the light, but the moment this was 
done there was a loss of power. It was like changing money, 
and aying interest on each changing. As to the | Poorer 
of An ividing the light, Mr. Edison’s nephew had told him he 
had seen as many as 200 lights on one current; but he—witness 
—should much like to see that himself. 

In reply to Mr. Spencer Stanhope, Mr. Cvoke said, the 
duration of an illumination depended upon the length of the 
carbon. Any length of carbon could be used with the Rapieff 
machine ; and it was said that the Wallace machine would burn 
for 100 hours without attendance. In this there were simply two 
flat plates of carbon instead of pencils. ‘The moment the current 
was established, one plate was lifted from the other, and the are 
was created at the point where there was least distance between 
the plates. As it burned away it crept along to the end, and then 
crept back, and so creeping backwards and forwards, it would 
burn, it was said, for 100 hours. Generally the pores the system 
was not sufficiently develo for the general application of the 
electric light, but the Wal was perhaps the best machine for 
dividing with an arc. 

By Mr. Moore: Several photographers in London were regu- 
larly using the light ; and there was one photographer in nt- 
— Ng poral vey it for —- yoaes, = —_ in ie 
weather he could take good photograp e electric light 
would be useful for many trades and arts which now had to be 
suspended during dark days or at night. In France a | 
number of factories were fitted with the light. Again, it would 
be very valuable in drapery a where an accurate 
estimate of colours was required ; and it was in use in that way in 
several places in Paris, and at Shoolbred’s in London. It was 
also safer than gas, the only danger being the small specks of 
carbon, but these could be caught by screens, or by a dish of 
water, as at Gardner’s in the Strand. 

By Earl Percy : There was a limit as to length and re: 
in regard to the carbons. The finest carbons made were a milli- 
metre in diameter and a metre in length. 

By Sir D. Wedderburn: Where the electric light was used 
there would be a certain amount of carbonic pts gas, because 
carbon was being destroyed, but it would be almost ——— 
The spectrum of the electric light was purer than that of the sun, 
the former being colourless, and free from the dark lines shown 
by the latter. 

By Mr. Henry: He could not es teem 5 Sir Wm. Arnstrong 
and Mr. Hill divided their light, but both used the Siemens machine 
and the Serrin lamp. The electric light was in use on some of the 
steamers of the lantique me cd running between 
France and America. The Gramme machine was , and the 
light was shown from a kind of small lighthouse or turret at the 


Ww. 
Mr. Cooke completed his evidence by handing ina list of works 
written upon the electric light question. 


Mr. Devinn, the next witness, said he was engineer-in-chief t® 
the Elder Brethren of Trinity House, and in that capacity had 
paid much attention to electric lighting for lighthouses. He pro- 
ceeded, at the —— of the chairman, to read a long state- 
ae what had been done in the past in the lighting 
— thouses generally, starting with 1812, when coal fires were 

, and passing on to 1831, when Faraday proposed the first 
—— machine for this purpose. In 1857 an experimental 
trial was made of Holmes's machine, end that was the first 
machine used in this way. In 1858 the electric light was first 
shown from the South Foreland, and Faraday then expressed the 
opinion that Holmes had established magneto lighting for light- 
houses. In 1862 the light was applied at Dungeness with the 
same machine, but with a new lamp of Holmes’s design, in which 
the silver reflector was introduced. The mean intensity of this 
light was 19,000 candles, and the ave: annual cost was £1593, 

£535 for oil lamps, or as 100 oil to 298 electric. In this 
case, however, the experiment was not quite satisfactory, because 
there was a frequent failing of the electric light, and the oil lam 
had often to be used. o further steps were taken till 1868 
when the working of the electric light became more reliable, an 
reports were received respecting the Alliance lamp, which was in 
use in France, and which, having no commutator, was more reli- 


able. Early in 1867 Holmes produced a magneto machine without | d 


a commutator, which the 7 House tried. The almost simul- 
taneous discovery in 1867, by Wheatstone, Siemens, and Barff, of 
the fact that powerful electric currents could be obtained without 
the use of the electro-magnet, enabled Holmes to produce in 1869 
a dynamo-electric machine—which witness described to the Com- 
mittee—and this kad proved to be a very efficient apparatus. Mr. 
tp se then gave particulars as to the cost and strength of 
the electric —_ now in use at the South Foreland, Dungeness, 
the Lizard, borough, and other places, and also as to Wig- 
ag oa gas system, which is now in operation at seven lighthouses 


reland, and two on the coast of Norfolk, and finally expressed | be 


the — that although the results obtained so far by the use of 
the electric light sppeneed feeble, in view of the power expended, 
yet so much could be accomplished by this light that it would be 





desirable in the cause of humanity, commerce, and civilisation to 
considerably adopt it, 

The Chairman observed that Mr. Douglas’s statement was so 
technical that it would be desirable for the committee to have an 
prea to consider it before exerting the witness upon it. 
The Committee concurred in this view, and it was arranged that 
Mr. Douglass should be recalled at a subsequent sitting, and other 
evidence was proceeded with. 

Mr. Stevenson, engineer to the Commissioners of Northern 
Lights, who was next examined, said they had not applied the 
electric light to the northern lights. They had pro to adopt 
it, but it was stated that the light at borough Head had 
caused such a |; additional expenditure that the authorities 
would not be justified in largely extending the system, The Elder 
Brethren of Trinity House were rapidly extending the light to 
tieir own lighthouses, but 3, Se ce the Board of Trade not to 
allow the Commissioners of Northern Lights to adopt it. No 
application had been made since 1869. His attention was first 
directed to the electric light in 1851, in connection with lighting 
beacons, but he discarded the electric light, and substituted an 
oil flame. The advantage of the electric light was not due to 
better light, but to its greater intensity, and if it were possible to 
condense the flame of an oil lamp sufficiently, the same effect 
would be produced as that of the electric light. All that a mariner 
required was clearness, and anything more than that was 

rous. The real useful power of the electric light was pene- 
tration through obstructions, and while not prepared to say so 
distinctly, he thought it quite possible that the a wer 
of the oil lamp was smaller in proportion than of the electric 
light. The more condensation there was the greater was the 
one. 

Mr. William Henry Preece, assistant engineer and electrician 
to the Post-office, was the next witness. In reply to the chair- 
man, he said he had devoted much attention to the progress of 
electric lighting. ‘The application of this light to the Post-office 
was one of serious importance—first, on economical grounds, and 
secondly, from a hygienic point of view. The Post-office paid 
about £7000 a year for gas, so that any means of reducing the 
expense was a matter of importance to them; and again, in their 
large telegraphic galleries they had at times 1000 people all through 
the night, during which a great of the work was done, owin 
to the m es. Five million cubic feet of air were vitiated, 
of which one million were by the operators. The other four 
millions were vitiated by — and it was of importance to be 
able to remove those four millions. He had examined the various 

stems of electric light in London and Paris, and seen every- 
thing that was possible in connection with the subject. 

The Chairman: What are the conditions you think should be 
attained for illuminating the great telegraph rooms? 

Mr. Preecereplied that three conditions were n : (1) Any 
electric light should be of the brilliancy of at least 1000 candles. 
as the structure of their rooms was such that such a light would 
enable them to be illuminated as efficiently as they now were. 
(2) The light should be absolutely steady, for in carrying out the 
work—reading dots and dashes on thin strips of paper—it was 
essential that the eyes should not be wearied by an unsteady light. 
(3) The light must last all night long without requiring attention. 

eir lights in winter sometimes were burning for eighteen hours, 
and therefore any electric light must last at least that time. He 
had not yet found any lamp that combined these three conditions. 
The obstacles to this did not, however, consist in the currents, 
for in the dynamo machine perfection was almost reached ; 
and the Siemens machine reproduced in the form of electric 
currents 90 per cent. of the capital energy thrown into 
it. The difficulty was in the lamps. The Serrin lamp 

ve the requisite brilliancy, but not the durability ; the 
Wittecs Tames would burn for a week, but did not give a steady 
light ; the Werdermann was perhaps the steadiest lamp, but it 
did not meet the said essentials. e had made experiments as to 
the subdivision of currents, and he found that if a series of lamps 
were joined up on one current the intensity of each lamp dimi- 
nished with the number inserted. As to the cost, he thought 
each horse-power economically soueed ought to give a light 
equivalent to 1250 candles. The lights on the Embankment were 
produced by a Gramme alternating machine, which was: prac- 
tically four machines using 20-horse power Each of these 
machines ought to give 6250 candles of light, but they were 
joined up in series, and in each wire there was a series of five 
candles. The square of these was 25, and if 6250 were divided 
by 25 the result was 250, which ought to be the light of candles 
not obscured by globes. The globes diminished the light by 
40 per cent., so that the light on the Embankment ought to be 
equal to 150, and photometrical experiments agreed with that 
figure. The electric light was only economical when one machine 
was used to produce a single light, otherwise there was waste. 

The Chairman: What is your — as tothe appliance of 
the electric light for general street lighting? __ 

Mr. Preece said he did not think it was applicable, because if 
a long street had an electric light at one end sufficiently powerful 
to illuminate the extreme end of the street, then at the nearest 
end there must be an enormous loss of light, for as the light 
diminished with the square of distance the loss at one end 
must be largely in excess of the light at the other. From 
that point of view he had written a ae in which he brought 
out a result so extraordinary that he ost hesitated to accept it 


—that a street of 1000ft. in length with forty gas lamps of board. 


15-candle power would be better lighted than with one electric 
light of 6000-candle power. But in symmetrical spaces, such as 
squares, then one single light would have the same effect asa 
largely distributed light, and would also be economical. 

e Chairman : The point upon which I am specially anxious 
to examine you upon is whether there is any danger to be appre- 
hended from the general use of wires to convey electric light with 


to the telegraph wires? 

r. Preece: That is a point to which we have paid a greatdeal 
of attention; and as soon as we found so many corporations 
applying for power to lay down light wires, I investigated this 
question to see how far such wires would interfere with our work- 
ing of wires. In the first place it was n to ascertain the 

tive power of these different currents, and I found that the 
strength of the light currents was 3000 times that of the telegraph 
currents. I placed telegraph wires alongside light wires, and 
watched their effect with a telephone. The wires were 6ft. apart, 
and we found a very powerful effect ; and the inference from my 
experiments was, that we could not place our wires within 6ft. of 
the gown | wires, so that any wires conveying illuminating 
powers, ought to be at least that distance apart, unless ag) are 
crossing each other or are only of short length. As Mr. Cooke 
said, a return wire would prevent induction, but that would 
necessitate doubling our system. 

In reply to Lord Lindsay, Mr. Preece admitted that the condi- 
tion that an electric light should be equivalent to 1000 candles 
within a small limit; but he had placed it thus low because 
lamps capable of that power existed, though they did not meet 
his other conditions. But there had been a great advance in the 
irection of steadiness, and there were indications of ultimate 
success in that direction. According to theory, if there were two 
lamps at different points in a large hall, one-fourth of the central 
light would be obtained, but practically the result was less t 
one-fourth. He did not think the telephone would be an instru- 
ment of the future and be largely adopted by the public; for 
although it had been largely adopted in erica, we had not the 
same necessity for it, for we had a superabundance of messengers 
for all purposes, which the Americans had not. His calculation 
that forty 15-candle lights would be better than one electric light 
of 6000, was so startling that he was inclined to think there must 





some mistake. 
Lord Lindsey : I am rather inclined to agree with you in that 
calculation. 
Mr. Preece said further that the Post-office never used return 





wires, and he could not tell what they would cost, but their 
adoption would mean the doub of their present system, which 
had been laid down at a cost of £10,000, 

By Sir U. K. Shuttleworth: One disadvan of the 
electric light would be that the shadows would be all in one 
direction 


By Mr. Moore: There would be no objection to the light and 
the telegraph wire being more than 6ft. apart. 

By Sir D. Wedderburn : He laid stress on the hygienic advan- 
tages of the electric light as against gas, because of the vitiation 
of the air by the latter. Where one person would vitiate 3000 
cubic feet of air one gas burner would vitiate 9400ft. The persons 
employed in the Post-office galleries did not suffer because every 
possible precaution was taken, and they had a splendid system of 
ventilation. 

By Mr. Henry: The light used at the Albert Hall and the 
British Museum would not serve for the Post-office, for it would 
not burn long enough nor sufficiently steady. The same wire 
could not be used for lighting and for telegraphing, because of the 
difference in strength, the strength of the lighting current being 
infinitely greater than the telegraphing current. 

By Sir D. Wedderburn: At first the telegraph wires were placed 
within 6in. of each other, but as the apparatus improved, and tne 
work in e distance was enlarged, till now they were 
13in. apart, and even more than that for long circuits, as from 
London to Holyhead. As to why the Post-office did not put their 
wires underground as the Germans did, that would involve three 
or four times the cost of the present system, and would diminish 
the transmitting power of the wires to some extent. 

By Lord Lindsay: Last year the Post-office transmitted mes- 
sages from London to I d by the Wheatstone automatic 
instrument at the rate of sixty-one words a minute, but now the 
rate was 150 a minute, and next year it would be 200 ; but if light 
wires were placed near these wires, the speed would be redueed 
probably to sixty-one. : 

By Mr. Stanhope: The Post-office had not adopted the mag- 
netic machine ; they used only batteries for producing currents. 

The Committee adjourned for a week. 








Panama Raitway.—South and Central American railway work 
will be getting a better name if all railway companies show them- 
selves capable of imitating the Panama; the directors of which 
have dec’ a quarterly dividend at the rate of 12 per cent. 


Rattway Extension.—The new branch line of the South- 
Eastern Railway between Charing Cross, London Bridge, Water- 
loo, Cannon-street, and Aldershot town was opened on the 
1st inst. It also connects the Reading line with the South- 
Western line for Southampton and Plymouth. 


Tue InstiruTion oF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—The twenty-second annual meeting of this learned 
society was held on Tuesday week in their hall, Dalhousie-street, 
Mr. Robert Mansell, president, in the chair. There was a large 
attendance. The marine engineering medal, for the best paper 
read on that subject during session 1877-78, was unanimously 
awarded to Mr. James Howden for his paper ‘‘On the Action of 
the Screw Propeller,” and the institution medal for the same 
session was awarded to Mr. Charles C. Lindsay, C.E., for his 
peer ‘On the Designing and Construction of Partick Bridge.” 

ce bearers to fill up vacancies were then elected as follows :— 
Messrs. John Thomson and George Russell, vice-presidents ; 
Messrs. Jas. Reid, R. Bruce Bell, John Robertson, John Hender- 
son, jun., and David Rowan ; and Mr. James M. Gale, treasurer. 
The president intimated that the testimonial to the late Mr. M. 
R. Costelloe, treasurer, consisting of a memorial salver and 260 
sovereigns, had been presented to his widow, who had acknow- 
ledged to the committee how gratefully she received the substan- 
tial expression of the goodwill of the gentlemen connected with 
the shipping interest with whom her late husband had come into 
daily contact in his official duties under the Board of Trade. The 
treasurer’s statement was unanimously approved, on the motion 
of Mr. Duncan Robertson. It showed the institution to be in a 
most prosperous condition. Mr. James Howden then read a 
paper ‘‘ On the Reaction of the Screw Propeller ; with a Review 
of the Theory of the late Professor Rankine,” after which the 
meeting adjourned for three weeks for the discussion. 

Userut Norges ror Masters AND OFFIcers or Screw 
Srzamers.—Q. Describe a right and left-handed screw propelier ? 
A. A right-handed screw propeller revolves from port to star- 
board over the top centre, and a left-handed revolves from star- 
board to port. Q. How is this knowledge essential in handling 
a screw steamer? A. A right-handed propeller, going con- 
tinuously ahead, will turn a vessel round faster under the star- 
board than under the port helm; but where she has to reverse 
and turn short round, she should be canted with her head to star- 
board. Backing the engines has a contrary and greater effect. 
Should the screw be a left-handed one the reverse will follow, 
viz., she will turn faster going continuously under a port helm 
than under a starboard helm; but should she have to reverse and 
turn short round she will cant with her head to port. A right- 
handed screw st , going ahead with her helm amidships, will 
revolve to port, but when going astern her head will fall to star- 
, irrespective of the position of the rudder, and the reverse 
will occur with a left-handed propeller. Q. What does this teach 
you to guard against? A. With a careless helmsman a screw 
steamer is apt to run to port or starboard of her course, as she 
has a right or left-handed propeller, and as most vessels are fitted 
with right-handed screws, and as the port helm is that in use 
when meeting end on or nearly end on, it should be used in ample 
time ; also when crossing a vessel’s track which is to starboard, 
should it be intended to pass under her stern. If, however, a 
vessel is near on the starboard bow, it would in most cases be 
—— to starboard, knowing that the ship would answer her 

elm much quicker if she did not stop and reverse.—Nautical 
Magazine. 

Socrery or Encingerrs.—At a meeting of the Society of 
nee held on Monday evening, April 7th, in the Society’s 
Hall, Victoria-street, Westminster, Mr. R. P. Spice, president 
in the chair, a paper was read > Mr. Charles E. Hall, on 
‘*Modern Machinery for Preparing Macadam for Roads.” After 
introducing the subject generally, the author proceeded to describe 
the various machines in use in some of the leading quarries and 
other works in the United Kingdom. The machines were illus- 
trated by diagrams, and in describing them the author commenced 
with the original Blake stone breaker, which was introduced into 
this country in 1862, and he followed the successive developments 
down to the present year. The author confined himseif to those 
machines which had been practically successful, and which include 
Blake’s improved, Archer’s original, Ord and Maddison’s, Smith 
and Roberts’, Madderson’s, Marsden’s, Archer’s latest, Hope’s, 
and Hall’s ‘‘ Multiple Action ” machines. The points of excellence 
and difference were explained by the author, who defined the 
requir ts of a h y for the production of per- 
fectly cubical machine-broken stone for road purposes. Parti- 
cular attention was called to the importance of dealing with stone 
in large quantities by an improved disposition of the various 
machines, in order to secure a better form of metal, with less 
waste than is usual under the ordinary working conditions, and 
reference was made to those works where the plan had been more 
or less closely followed. The rare of various expedients 
for cubing the stone was noticed, and the results—so far as they 
could be arrived at—given of the working of each. The author 
stated that he was unable to fix definitely the cost of producing 
macadam by machinery, which should be true in all cases, as cir- 
cumstances tended very greatly to modify it. He found from 
authentic sources that the cost ranged from 25 to 100 per cent. in 
favour of machine-broken as against hand-broken macadam, 
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RAILWAY MATTERS. 
Great reductions are being made in the Victorian Railway 
department, numerous employés being dismissed. 
Tue London and North-Western Railway Company will run 
into Merthyr in the course of the present month. 
Ix the recent news from New South Wales, it is stated that 


the various colonies are reciprocally ing to allow members 
of Parliament to travel free over the lines of all the colonies. 


THE question some time pending between M. Favre, the con- 
tractor for the St. Gothard tunnel, and the Gothard Railway 
Company has been completely arranged, and all the works in the 
tunnel have been resumed. 


THE total coal and coke tonnage sent over the Taff Vale rails last 
year was 5,613,639, and from the sees of the first quarter’s 
trade, just completed, it seems tolerably certain that this year 
will witness a total over six million tons. 


Ar a no trains are run on Sundays on the Victorian 
main lines of railway ; but in consequence of the complaints of 
the great inconvenience this causes, the Cabinet are considering 
the propriety of running one train each way. 

THE advancement of the piercing of the St. Gothard Tunnel 
during the week ending the 26th April, was 26°9 metres on the 
Sensakneen side, 28°9 from the Airolo side, altogether 
55°8 metres, or an average of 7°95 metres per day. 

CoMPLAINTS according to India and the Colonies, being 
made of the show, attained with the construction of the 
railway from 'y to Matale, the girders required for the new 
— bri _ having, at the date of the last mail, been received 

rom 

THe length of Austrian railways = at the end of 1877 was 
17,509 kilometres, or an i of kilometr The results 
of the working of the same year were a improvement on 
those of the from 1873, and is partly due to the shutting up 
of the Danube and the Euxine ports, which necessitates the 
transport of goods by land. 

Tue city uf Bremen is being provided with tramways to meet 
the growing increase in the traffic. The tramways consist of 
two distinct lines, the one running from the extreme west to east 
of the town, whilst the other starting from the Cathedral forms 
a link line to serve the central locomotion. They extend ten 





miles in | and are being laid on the Aldred and Spielmann 
ponent essrs. Spielmann and Co. The rail used weighs 65 Ib. 
per yard. 


THE traders hereabouts—writes our Birmingham correspondent 
—have - P ese fear touching _ pq 3 - 
charges by ilway companies who carry to ndon, on 
account of shipping charges. They have received from a firm of 
wharfingers circulars offering, if the merchandise be consigned to 
a particular wharf, to themselves undertake the ligh e work 
and guarantee any loss in transitu from wharf to ship, all at the 
charges previously made by the railway companies. In the face 
of this competition, the assumption is that the notice served by 
the railway companies will be wi wn. 

THE system of granting State guarantees to facilitate the con- 
struction of railways in Hi , and other works, is now dis- 
continued, but without State aid few or no railways will be con- 
structed unless by the State, and it is urged that the State fares 
better in the construction of railways than in granting guarantees 
on the system which has hithertv prevailed. The system has 
been much abused, and the guarantee has often been obtained on 


NOTES AND MEMORANDA. 


In the colony of South Australia, bisulphide of carbon is 
_ ing a very useful agent for the extermination of the rabbits, 
y saivating them in their holes. Several hundreds of square 
miles have been rendered totally barren through the ravages of 
these prolific ani 

A German inventor proposes to make boots with stone soles. 
He mixes with a waterproof glue a suitable quantity of clean 
quartz sand, which is spread on the thin leather sole employed as 
a foundation. These quartz soles are said to be flexible and 
almost indestructible, while they enable the wearer to walk safely 
over slippery roads, 

THE universality of the means of telegraphic communication 
has given telegra h instrument makers some work, as the follow- 
ing statistics of the various apparatus in use by the Postal Tele- 

hh Department at the present time throughout the United King- 

om show :—Public and private instruments—Automatic, 167 ; 

printers, 1560 ; bells, 277 ; sounders, 1380 ; needles, 3495 ; A BC, 
4641 ; other kinds, 859—giving a total of 12,379 instruments. 

A NEW submarine tel ph cable is to be laid between 
Germany and Norway. The representatives of the two Govern- 
ments at Christiania have decided that Germany shall meet the 
expense of a three-wire cable between Romoe, an island off the 
west coast of Schlising, and a point situated on the Norwegian 
coast between Mandal and Arandal. From this point the 
Norwegian Government will continue the line and place it in con- 
nection with its network of telegraphs. 

AT a recent ting of the Acad des Sci & paper was 
read ‘‘On the Navisphere, a Nautical Instrument,” by M. De 
Magnac. This gives, without calculation, and in a few seconds, 
the names of the stars that are above the horizon at a given 
moment ; also very approximately, the altitudes and azimuths of 
these stars ; also the angle of route for going from one point to 
another by the arc of a great circle, and the distance between 
these points. The instrument has been tried on the steamship 
Washington with excellent results. 

M. MEvnrer’s experimental researches on the metallic grains 
of sporadosideric meteori have shown that the grains are 
essentially angular and branching, and do not seem to have passed 
through fusion. They often form envelopes round stony elements 
of cosmic rock. The Gree’ masses of native iron, the grains 
of which are of this character, cannot be thought the product of 
reduction of the dolerite by the lignite through which they have 
been erupted. M. Meunier considers them brought from a great 
depth with ordinary basalt, in which they had been embedded. 

THE artificial production of bioxide of manganese formed the 
subject of a paper recently read before the Paris Academy of 
Sciences, by M. Gorgeu. Artificial bioxide, having all the pro- 
= of polianite and pyrolusite, was got by heating, gently and 

ong, at a temperature of 155deg. to 162deg., nitrate of man- 
ganese in a glass phial placed in a bath of oil or ffine. Other 
methods were tried without success. The author is of opinion 
that, in formation of polianite and pyrolusite, the iron suspended 
in the very fluid mass of fused nitrate of manganese was decanted 
before decomposition of the nitrate ; and thesame with 
all other powdery products mixed with the nitrate. 

Art the meeting of the Academie des Sciences, on the 24th April, 
@ paper was read “‘ On the Condition of the Roadstead of Port 
Said,” by M. De Lesseps. The bottom appears to have reached 
a state of equilibrium, and the dredging operations carried out 
annually will suffice to maintain this state. The sand deposits, 








lines of no public interest or value whatever, and on the strength 
of the tee, have been constructed for the interest of private 
individ uals. They are popularly known as “family railways,” 
and will long remain a drag on the Hungarian exchequer. The 
consequence of the former indiscriminate grant of guarantee is, 
says our Consul at Fiume, a ber of lines isolated and utterly 
unremunerative. 
Wuat a station that must be on the South-Eastern Railway at 
‘ord. On the night of the 10th inst., at Deptford station, on 
the South-Eastern 7 the 11.32 p.m. down passenger train 
from Charing Cross for Woolwich overran the platform at Dept- 
ford about 60 yards, and just as the train stopped a passenger 
opened a door in the carriage next to the front van, stepped on to 
the top of the parapet wall of the viaduct—the top of which is 
nearly on a level with the carriage floors—and thence fell to the 
und, a height of about 24ft. He was picked up insensible, 
leeding from mouth, nose, and ears, and was found to have had 
three ribs broken, and to be otherwise seriously injured, but is 
stated to be going on favourably. - In his — on the accident, 
Major-General Hutchinson says: ‘‘ Deptford station is one of the 
very worst now existing in the neighbourhood of London.” Con- 
demnation could hardly be more absolute. 


Wrrn respect to another derailment on a curve between 
Strathyre and Lochearnhead, on the Caledonian Railway, on the 
4th March last, when as the 10.45 p.m. mixed passenger and 
goods train from Stirling to Dalmally, consisting of two engines 
and tend: nineteen goods wagons, of which all but four were 
loaded, brake-van, composite carriage, and third-class car- 
riage with brake compartment, was approaching Kingshouse 
== ~ tare 1.15 a.m., the Sent eee eee — train, 
including the two passenger carriages, left the :ails. It appears 
that train was running at a speed of about twenty Ass an 
hour up an incline of 1 in 60, and on a 40-chain curve to the right, 
about 100 yards short of Kingshouse station, when the driver of 
the train engine felt a violent jerk, and then perceived that one 
or more of the vehicles in the train had left the rails. This acci- 
dent is one—observes Major Marindin in his report to the Board 
of Trade—of a not uncommon description, arising from the prac- 
tice so tee yay of running mixed train ~ — the goods 
wagons in front of the mger carriages, whereby passengers 
are exposed to the risk of a run-off due te the wer: down of 
vehicles 7 an inferior c to . A which is — to ee 
necessary for passenger traffic. jor Marindin assumes the 
breakdown of one of the wagons to have been the cause of the 
accident, but from the evidence it — more probable that 
part of the long train on a sharpincline and curve at twenty 
miles per hour first left the rails, and the breakage then com- 
menced. 





Ow the 11th of March last an accident happened on the 
Manchester, Sheffield, and Lincolnshire and North Stafford 
Railway to a train belonging to the Macclesfield Committee. In 
this case the ine and tender and the whole of the vehicl 
with the exception of the rear brake — left the rails, a 
the accident is another illustration of the 7s with which 
trains leave the rails at curves, if at ail. n_ concluding his 
report to the Board of Trade on the accident, Major Marindin 
says :—‘‘ Judging from all these marks it would ap that, in 

ing the s curve off the main line, one of the engine 
wheels, Py ree! the left leading wheel, mounted the left-hand 
rail, and dropped off to the left, or towards the outside of the 
curve, between the first and second crossings, and that on arriving 
at the latter crossing, the other wheels also left the rails. It is 
probable that the vehicles behind the engine kept the rails until 

ed off by the engine taking the direction of the down main 
ine. The engine itself is in good order, and there is no reason 
to attribute the accident to any fault in the rolling stock. The 
speed was, no doubt, at least as much as 15 miles an hour, the 
authorised speed, and there is no reason for supposing that this 
mag was exceeded. The road did not gauge very evenly from 
the facing points southwards, being in places as much as yyin. 
slack, in other exact to gauge. I am of opinion that this 
accident was due to the want of a 
of under 10 chains radius, and to 
permanent way.” 


per check rail at this curve 
e somewhat slack state of the 





PP by dredging, are chiefly formed to the north and north- 
east of the large jetty, in a ion reaching about 800 to 1000 
metres from its base. Beyond this, as also to the west, the 
deposits are more muddy, and are carried away by the action of 
the sea. ps also spoke hopefully of the Congress to 
meet on May 15th, for determining the course for an inter- 
oceanic canal—which he thinks will be achieved before the close 
of this century. 

WE recently noticed in these columns a method of perforating 
glass by electricity, and with reference to this subject we observe 
that Prof. Waltenhofen, of Prague, has recently described the 
following experiments :—A thin glass plate, having on it a small 
drop of stearine, is introduced into the spark-path of an electric 
machine. It is perforated at the part where the drop is, and 
more easily so when the drop-side is turned to the positive 
electrode. A glass plate, hung bifilarly between the electrodes 
of a Holtz machine, is driven by the discharge towards the 
negative electrode, and more strongly, if the side turned towards 
the positive electrode be partly cove’ with stearine. Prof. 
Waltenhofen considers that the rapidly moving air molecules in 
the spark-path are ruled by a component of velocity directed from 
the positive to the negative electrode. 

Ir is now some time since an earthquake has caused much loss 
of life or property in Europe or Asia. Particulars which have 
now reached us, however, show that loss of life and damage to 
property consequent after the recent earthquake in Persia, was 
7 great. The earthquake occurred on the 22nd of March at 
3.42 a.m.—London time, 12.37 a.m—lasting 12sec. It was felt 
at Tauris, and east as far as Zeudjan ; no damage was cai in 
Tauris, but in the vicinity of Mianeh, where the shocks continued 
with more or less vigour up to the 2nd of April, great — 
and loss of life occurred. An official report ayers for the 
Persian Government by the Persian Telegraph authorities at 
Mianeh gives the damage, as far as is at present known, 
as follows :—Twenty-one Moma totally destroyed, fifty-four 
greatly damaged, persons killed, together with 2660 sheep, 
125 oxen, 124 horses, and 55 camels. The centre of the dis- 
turbances was in the district of the mountain of Bousgouche. 


Ar the last meeting of the Chemical Society an interesting | E 


was read by Dr. Ramsay, on the volume of liquids at their 
iling points, obtainable from unit volumes of their gases. The 
———— used by the author in these investigations consisted of 
a thick glass bulb of about 10c.c. capacity, in shape like a lemon, 
capi tube, and its 
glass hook. The capa- 
city is accurately determined by filling with boiled distilled water 
and weighing. To determine the weight of a known volume of a 
liquid at its own boiling point, the bulb is filled with the liquid and 
suspended by a platinum wire is a glass vessel resembling a large 
test tube, having a bulb blown about }in. from the bottom. A 
small quantity of the liquid is placed in this glass flask, and the 
bulb suspended by a ga wire from the cork which fits in 
the pen part of the flask. The liquid in the flask is caused to 
boil by a small Bunsen flame; the vapour heats the bulb, and 
the liquid in it expands, and drops are expelled from the 
capillary tube. As soon as the drops cease to fall, usually in 
about ten minutes, the bulb and its contents have assumed a 
temperature — to the boiling point of the liquid. The bulb is 
withdra owed to cool, and weighed. Various precautions 
must be taken with liquids which are very volatile or oxidisable. 
Allowance is carefully made for the expansion of the glass. The 
time required for one determination is about half an hour. The 
author has made many determinations with a great variety of 
substances, and his results on the whole agree very closely with those 
obtained by Ropp. The value of some of the elements seems to 
vary much, thus : Oxygen has two values, 3°49and 5°45; sulphur, 
10-4 and 12°79; nitrogen in amines is 23; in cyanogen com- 
pounds, 17 ; in bodies containing N O,, 17°4 (Ropp). The author 
determined the ebullition volume of some of the pyridine 
series of ¢.g. in picoline, value of N = 4°08 ia its isomeride; 
anilin= 2°11. In pyrrol N 
belong to the cyanogen grou 
attention to the enormous 


its upper end is termi by a jhook 


lower end is closed and furnished with a 


In conclusion, the author draws 
‘erences between these values of N, 
and suggests a connection between these values and the amounts 
of heat evolved in the formation of these substances. 


= 9°12; from its volume it appears to | pared 
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MISCELLANEA. 


ANOTHER large seam of fine coal has been discovered in the 
Waimate district, New Zealand. 

Tue Severn Commissioners have appointed Mr. Henry J. 
Marten, C.E., of London and shanti yp as engineer to the 
Commission—of which Lord se and Lord Hatherton are 
members—in the room of the late Mr. S. Leader Williams, C.K, 

bem J cage oma y a op ee dnp leven, mei district 

01 su waterless, continue t great 
Cacation tn ew South Wales. Several wells have been sun’ 
which, at depths varying to 370ft., yield from 10,000 to 30, 
ons daily. 

Dr. REvLEAUX is reported to have arran in London for a 
space oi 41,000 square feet for the accommodation of the German 
section at the Sydney Exhibition. England will occupy five 
times as much room, France half as much again, and igium 
about the same. 


Tue Bristol and Portishead docks, designed in 1873 by Mr. F, 
C. Stileman, C.E., and constructed at a cost of £280,000 on the 
Somersetshire side of the mouth of the Avon at Bristol, have 
just been completed, and the water let in this week to a depth of 
23ft. The total depth will be from 25ft. to 30ft. The main dock 
is 1800ft. long by 500ft. wide. 

A sHorT time ago it was announced that the proposal to con- 
struct a canal connecting the coal-fields of the Nord and Pas-de- 
Calais with Paris was referred to the General Council of Roads 
and Ways. The Prefect of the Nord has now informed th 
Conseil-Général of his department that the inquiries of the Com- 
mission have shown the proposal to be practically realisable. 

Work on the Brooklyn Bridge was recommenced on the 
7th ult., and it is expe that the full force will be soon engaged. 
The work stopped in February, after the cables were —. 
and painted. e next thing to be done will be to put on the 
iron bands for holding the suspenders of the roadway, and to 
complete the anchorages. At the regular meeting, on the 7th ult., 
of the trustees, it was determined to advertise for bids for the 
steel and timber necessary to build the suspended superstructure. 

THERE is, says our Birmingham correspondent, a steady growth 
in the demand which is wg Fogg upon the resources of the 
nickel plating establishments, both in Birmingham and Wolver- 
hampton, and additional vats and more workmen are 
generally seton. Iron and other metal wares complete are bei 
es ated extensively by firms who only recently adopted the 
method ; and the favour in which the process is held as a means 
of ornamenting mountings for nearly every class of metal wares, 


is increasingly manifest. 
Tue Council of the Society of Arts attended at Marlborough 


House on Tuesday, when the Prince of Wales, as it of 
the Society, presented to Sir William George Armstrong, C.E., 
F.R.S., the Albert Medal, awarded to him “because of dis- 


tinction as an engineer and as a scientific man, and because by 
the development of the transmission of power, hydraulically, 
due to his constant efforts, antennas. ever many years, the 
manufactures of this country have m greatly aided and 
mechanical power beneficially substituted for most laborious and 
injurious manual labour.” 

Gop mining is evidently sinking in the scale of the industries 
of the colony of Victoria. Year Ly year the returns are less. In 
thirteen years the number of miners and the annual yield have 
decre about fifty per cent. One journal remarks, with re- 
ference to this, “‘The gold mining era will be but an episode in 
the life of the community. In its course it gave an immense 
aes to our growth, and carried us in a few years to a stage 
of development which it would otherwise have rE sen generations 
to achieve. But it will pass away, and will leave the community 
to those more solid and permanent resources of which it possesses 
such ample stores.” 

THE eg | up of the “4 * Falls, in the Thames River, 
near the Aroka Mountain, New Zealand, has been successfully 
accomplished. ey were seventy-five miles from the mouth of 
the river, and been a great hindrance to navigation other 
than for canoes. The falls were blown up by means of a ch 
of 200 Ib. of dy ite. The col of water rose to the height 
of 470ft., forming a magnificent spectacle. In addition to these 
falls, there have been removed during the last twelve months, by 
means of dynamite, sev dangerous and impassable rapids, 
and upwards of 500 “ ,” varying from 2ft. to 8ft. in diameter, 
and some of them being 120ft. long. The clearing of this river 
will em up 1,000,000 acres of excellent land, which the Govern- 
ment has obtained from the natives. 

ANOTHER instance of simultaneous invention in electric matters 
is mentioned by the New nd Journal of Education as 
follows :—‘‘ The application of the methods of ordinary writing 
to te ic communications has been a matter of long study 
and experiment, but hitherto without success. We were shown 
on Saturday, March 22nd, at our office, a simple contrivance, in- 
vented by Professor Dolbear, of Tufts College, Somerville, Mass., 
by means of which the handwriting of the operator may be 
transmitted with the record of the message to the office to which 
it is sent. Singularly enough, on February 26th, 1879, Mr. E. 
= Ss wd sag? London, —_ ery » Sey — oe 
of Te ph Enginee: at city, a writing telegraph, con- 
aestal @s the same aoe Res Bm as that of Professor Dolbear ; 
from the drawings in the Scientific American of March 29th, one 
would suppose the instruments identical. The achievement is a 
valuable one, and both parties are worthy of highest credit as 
inventors.” 

Tue Midland Association of Gas Managers, at a meeting in 
Birmingham last week, had a paper read before them, by Mr. C. 
Jones, resident engineer and manager of the Chesterfield 
Water Works and Gaslight Company, on “Public Lighting with 
Special Reference to Streets.” e public lighting of the 
metropolis, he contended, except in certain cases, was perfectly 
disgraceful, and even in Birmingham a state of things existed 
which was little better ; whilst in many other of the large towns, 
and in Scotland, things were very isappointing ; but in the 
south there were a few towns that were well lighted. Improve- 
ment would no doubt be gradual, bearing in mind the capital 
invested, and the interests involved. . Jones pointed out 
defects in the construction of public lamps, and exhibited several 
designs made in defiance of scientific principles, their formation 
being such that a large part of the light would be intercepted by 
excessive and injudicious ornamentation or by heavy framewcrk. 

A VERY valuable cement has been discovered by Mr. A. C. Fox 
of which details are published in Dingler’s Polytechnisches Journal 
In consists of a chromium pre ion and isinglass, and forms a 
solid cement, which is not on. uy insoluble in hot and cold water, 
but even in while neither acids nor alkalies have any 
action upon it. The chromium preparation and the isinglass or 

elatin do not come into contact until the moment the cement is 
esired, and when applied to adhesive envelopes, for which the 
author holds it to be ially adapted, the one material is put 
on the envelope covered by the flap—and therefore not touched 
by the tongue—while the isinglass dissolved in acetic acid, is 
applied under the flap. The chromium preparation is — 
dissolving crystallised chromic acid in water as follows : crystal- 
lised chromic acid, 2°5 grammes ; water, 15 grammes ; — 
15 grammes. To this solution about 10 drops of sulphuric 
are added, and finally 30 grammes of sulphate of ammonia and 
4 grammes of fine white paper. In the case of envelopes, this is 
applied to that portion lying under the flap, while a solution pre- 
by dissolving isinglass in dilute ic acid—one part acid 
to seven parts water—is applied to the flap of the envelope. The 
latter is moistened, and then is 


— down u the chromic 
pre} ion, when the two unite, forming, as thas boos said, a firm 
and insoluble cement. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants to the Patent- 
Sales Department, for Patent Specifications, have caused 
ss vt Ell annoyance both to themselves and to 
apctele § giving t y- vacpnta Hay Eye soe 
— at which the require is ré, ferred to, 
instead the number of the Specification. The 
per ¢ PM, seg do ing at THE ENGINEER Index and 
going ee Pioomen there found, ane only refer to yh in phn 
of turning to those pages and finding the numbers o, 
ocnnaan Dates of Provisional Protection for Six Months. 


a Mecuantsm for Sprxnina, J. W. Wattles, Massachusetts, U.S.—25th 
Pat 


9. 

oon, SCREENING Asnes, &c., A. Brown and H. Bennett, Stockton-on-Tees. 
—7th March, 1879. 

959. INcRUSTATION of ad Surraces, H. Haymen, Cannon-street, 
London.—11th March, 1 

1045. DroxYDISING Inon, 7 W. Morgan, E. R. Daniel, and L. Howells, 
Swansea.—17th March, 1 

1066. Dress Susrenpers, W. ‘A. Bancroft and W. J. Bancroft, Birming- 
ham.—18th March, 1879. 

1152. vor BELTs, o£ Groth, Stockholm, Sweden. -A communication 
from W. Gibson, Gothenburg.—22nd March, 1879. 

1167. AUTOMATICALLY Reovucatine the ‘ Cut-orr” for Steam Enornes, E. 
T. Hughes, Chancery-lane, London.—A communication from N. W. 
Twiss, New Haven, U.S.—24th March, 1879. 

1193. Printine Desians upon TEXTILE Fasrics, J. J. Sachs, Barrow-in- 
Furness. —25th March, 1879. 

1199. Cuimmey COWLS and VENTILATORS, J. M. Lamb, Finchley-road, Suuth 
Ham’ 








1207. PRODUCING Exvecrric Licnts, T. A. Dillon, Rutland-square, Dublin. 
—26th March, 1879. 

1220. TACKLE and Gear, J. Clark, Barrow-in-Furness.— 27th March, 1879. 

1266, Saccnarate of Lime, J. H Johnson, Lincoln’s-inn-fields, London. 
—A communication from H. , Paris. 

1179. Gas Motor Enornes, F. W. ‘urner, St. Albans.—29th March, 1879. 

1272. Bau Cocks, J. McJannet, Greenock, N.B. 

1274. Bioveies, E. C. F. Otto, Peckham. 

1276. CLOsETs, C. Kesseler, Berlin.—A communication from R. 
Westphal, Greifswal, Germany, 

1278. Tunes for Steam Boiters, R. W. Lewis, Wolverhampton. 

1280. SuspenperR for Socks, &c., L. Von Hoven, Seven Sisters-road, Hol- 
loway, London. 

1282. Recovery of Giycertve from Soap Leys, C. Thomas, W. J. Fuller, 
and 8, A. King, Bristol. 


1284. Couptinos, T. Elles, Coatbridge, N.B.—31st March, 1879. 

1286. Srorprers for Borr.es, &c., J. Wilson, Orchard-street, London.—A 
communication from R. H. Browne, Rouen, France. 

1288. Boxes, J. C. Mewburn, Fleet-street, London.—A communication 
from F. F., Atkinson, New York. 

1290, Jos Printina Presses, H. P. Trueman and J. G. New, Birming- 
h 


am. 

1292. Sreertvo Exaryes, R. B. Smith, Saint Vincent-street, Glasgow. 

1294. Locks and Keys, W. R. Comings, New Broad- -street, ie, —A 
communication from H. E. Russell, New Britain, U.S. 

1296. Vessexs for O11, &c., F. Preston, Huddersfield. —lIst April, 1879. 

1298. FoLpING BEDSTEADS, F. J. Runyard, Camden Town, London. 

1300. Jacquarp Carps, &c., E. Weild, Manchester. 

1302. at of Earrnay Crays, R. Pickwell, Lowgate, Kingston- 
upon- 

1204 a Generators, E. Latham, Birkenhead, and F, Bradley, Kid- 

erminster. 

1306, Separatisc Sutpaur from ALKALine Sorvutions, J. Allmann, 
Manchester.—A communication from P. Pauli, Chemische Fabrik 
Rheinau, Germany. 

1308. Sarery VaLves, W. Eaves, Sheffield. 

1310. Weavine Looms, H. A. Bonneville, Piccadilly, London.—A commu- 
nication from 8. Platt, Roubaiz, and T, Burrows, Lille, France. 

1312. | eg Sasu Fasteners, C. B. Welin, Dean-street, Oxford-street, 
Lon 

1314. Fruxoes, N. Vinall and G. . Twentyman, Liverpool. 

1316. Camp STooLs, J. W. Gray, buildi 
munication from 8. N. Stewart, Paris.—2nd April, 1879. 

— Wasuinc Woo1, &c., J. McNaught and W) McNaught, jun., Roch- 





London.—A com- 


ie. 
1324. Prevention of Incrustation upon the Tunes of TunvLtar Srram 
BorLers, W. Paulson, Mount Sorrel, near Loughborough. 
1326. Presses, R. Olpherts, Ardee, Ire id. 
1328. Inpicatinc the Denomination of Stanparp Weicurts, C. F. Liver- 
sedge, Market-street, Gainsborough. 
1330. Steerine Suips, &c., J. 1. Thornyeroft, Chiswick.—3rd April, 1879. 
1334. ComBivaTion of MINERAL and Vecerasies, B. Rhodes, Bow, Lon- 


don. 

1338. Steerine Suips, &c., J. Eccleston, High Holborn, London. 

1339. oy ag and. Ayticonvutsive Toy, A. C. Noblet, , 
Sain 8, 

1340. Weicuinc Grain Carcoers, F. E. Duckham, Millwall, London. 

1244. Marn-sprincs to Timekeepers, &c., J. V. Kullberg, Liverpool-road, 
Islin; , London. 

1346, UMBRELLAS and Parasois, W. Carter, Old Change, London. 

a Topacco-pire Rack, J. J. Telfer, Newcastle-upon-Tyne.—4th April, 


1879. 
1850, Loous for Weavine Fasrics, G. Bernhardt and C. Chapman, Rad- 


1354. EnaMELLING Sneets of Iron and Steet, J. T. King, Liverpool.—A 
communication from A. Maltby, Pittsburgh, U.8. 

1356. Workinc Steam Enornes, &c., J. C. Chapman, Cottenham-road, 
Hornsey-rise, London. 

1358. Printinc Macutnes, T. Nelson, W. Inglis, and J. T. Gray, Edin- 


1360. iin Frames of Ratuway Wacons, D. Woollatt, Burton-on-Trent. 

1362. Ro.utine Mitts, J. M. While, Sheffield. 

1364. Lrrnoorarnic Priytixe Presses, E. P. H. Vaughan, Chan: lane 
London.-—-A communication from J. W. Harland, J. M. , and 
J. Gatliff, Paris. 

1366. Driving Mecuanism for Sewixo and other Macuixes, B. Hunt, 
Serle-street, Lincoln's-inn-fields, London.—A communication from 5 
Sternberger, Philadelphia, U.S. 

1368. Tin-PLATE and BLacK- -PLATE , H. Bessemer, Denmark-hill, and A. G. 

mer, Oakfield, South Dulwich.—5th April, 1879. 

1372. RoTaRyY LETTER-PRESS Printinc Macuines, G. Duncan and G. A. 
Wilson, Liverpool. 

1374. Pressure Winp Vanes, D. 8. Vernon, Wellington. 

1376. Rerriceratine, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from J. M. Dalton, Philadelphia, and C. Spittlehouse, 


Elizabeth, New Jerse: er. 
— SPINNING, T. Mitchell, Bradford. 
Looms for Oe nang E. Knowles and J. Whyte, Gomersal, and H. 
ieee, Blac 
1382. CoaTiNG ry Taenncon of Boies, C. M. Jacobs and T. Hewitson, 


Cardiff. 
= Heatina, &c., by Gas, 8. Leoni, Saint Paul-street, London.—7th 


| 
1386. Bicycues, R. E. Howard, Beckenham. 
1390. INcrEAsING DRavouT in’ CHIMNEYs, &e., J. B. Papier, Leytonstone, 
and T. Janeway, Hig “street, Lambeth, London, 
1892. Bricks, H. W. Hart, Chancery-lane, Landen. 
1396. Hannows, G. a Murray, Banff, and J. Macdonald and A. Mac- 


d 

1398. enone ah. Grain, bes Mehyg: y= Stockton-on-Tees. 

1400. SIGNALLING, J. H. Joh m, Lincoln’s-inn.fields, London.—A com- 
munication from J. V. y on, Baveclons, Spain. 

= Wueet for Veutcies, A. M. Clark, Chancery-lane, London.— A com- 

ion from F. Hollick, mise? York, U. 

1404. Rrwovant Boux Covens . F. Redfern, South-street, Finsbury, 
London munica torgy Roo H. Douty and ©. 'H. Drake, 
Shamokin, U.S. $.— 8th A 1 1879. 

1406. Inox, J. Cook, Rot! rash 

1410. Pontryina, &e., Gas, H. J. Haddan, Strand, London.—A communi- 

fro . Lugo, Flushing, U.S. 
— ‘Srcuntxe ‘the Corks of Borties, J. Shanks, Townsend-street, 


1414, ae pane Fastenines to Gioves, &c., J. Hinks and T. 


1416. gee FINDER, F, Weldon, Trichinopoly, India. 

1418. VentTILatinc Apparatus, P. Jenson, Chancery-lane, London.—A 
communication from 0. Tschiedel, Vienna. 

1422. Copyina Enoravep PLates, W. R. Lake, South ton-buildi 





London.—A communication from L. E. Javnin, Paris. — ie 
1424. egg Wire Rorrs, W. H. Harfield, Mansion-house-buildings, 
1426, Canteno Sree, W. R. Lake, th ton-buildi 





London. 
aie from W. A. Sieost Syracuse, New York, U. Sock 
1480, Tram Wueets, &., A. Squire, Wrotham-road, Camden-road, St. 
don. 


Pancras, Lond: 
1482. Sewrsa Macurne ATTACHMENT, B, Hunt, Serle-street, Lincoln’s- 








inn, p Senden A communication from J. C. Herr, Philadelphia, U.8.— 
10th April, 1 


1447, Be va Being Brakes, A. C. Boothby, Kirkcaldy, N.B. 

1453. Sprivos, M. Prior, Sheffield. 

1455. Tramways, T. G. Hardie, Leeds.—12th April, 1879. 

1457. Breakinc Dousie Twists, A. C. Henderson, Southampton-build- 
ings, London.—A communication from C. P. Maillard, Fismes, France. 

1459. a of Open Four-wHEELED Doo-carts, &c., R. ” Metcalfe, North- 


bag 4 Gea, A . M. Clark, Chancery-lane, London.—A communication 
‘om N. Malmar, Brooklyn, U.S. 

“60 SwimMina APPARATUS, E. G. pene. Chancery-lane, London.—A 
communication from A P. Passet, P: 

1465. Mou ps for Stencu Traps, H. Sutcliffe and W. Sutcliffe, Halifax. 

1467. Looms for Weavine, F. H. Coddington and J. Cocker, Blackburn.— 
15th April, 1879. 

1469. = and Duet Stoot, R. Dunworth, Upper Porchester-street, 


1471. Pasvasrns Horses from Gxawinc Manoers, J. Imray, South- 
ampton- , London.—A communication from A. ngstrom, 


1473. Looms, E. Hindle, Mill-lane, Blackburn. 
1479. ee J. Lawson, Glasgow, and J. R. Lawson, New- 
ree 
1. AMMONIA, W. Miller, Antwerp, and E. Geisenberger, Brussels, 


um. 

1483. and Sxoes, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from F. M er, Paris. 

1485. Decorative -arathey BG hate, Stephen-street, London. 

1487. Counter Surrorts for Boors and Suoes, W W. R. Lake, Southampton- 
<r oma .—A communication from 8. Bailey and C. Weage, 

cago, le 

1489, Ratbware, W. L. Wise, Whitehall-place, London.—A communica- 
tion from J. D. C. W. Baron d’Ablaing van Giessenberg, Siegen, West- 
phalia.—16th April, 1879. 

= OsIER-PEELING Macutneky, J. Barthez, Villeneuve -sur - Bellot, 


1495. Pannamen Way of Raitways, H. J. Haddan, Strand, London.—A 
communication from J. B. Mencitre, Coutras, France. 
1497. SuprLyinc Water to Steam Boi.ers, W. Watson, Harrogate. 
1499. Cieanine, &c., Rice, &., E. Edwards, buildings, 
indon.—A communication from A. H. Leytens, 4 Antwerp 
1501. SigNALLING on RaiLway Trans, F. C. Glasser, Berlin, —A commu- 
nication from L. Toepffer and A. Schaedel, Berlin. 
1503. Door Fasteninos, A. H. Smith, Clif ton. 
1505. Rrapine, &c., Macuines, A. McGregor, Leigh. 
1507. FinisHine Coatep Woven Fasuics, W. Cotton and T. Cotton, 
Hebden Bridge.—17th April, 1879. 
1513. Dyeme For, &c., T. Shiers and M. Michaels, Hoxton. 
1515. TRANSPARENT BLock Ice, R. Skene, High-street, Bloomsbury, 
on 
1517. CoLLapsine Boats, &c., E. L. Berthon, ees 
1519. Wasninc YARNs, N. Fraser Arbroath, N.B. 
1521. Larues for DenraL Uses, G. H. Jones, Great Russell-street, Blooms- 
bury, London. 
1523. Locks and Krys, C. F. Otto, Zebst, Germany. 
1525. Steam Traps, ig Pitt, Sutton. —A communication from C. de Nott- 
beck, St. Petersburgh. 
1527. Corron, &., Drivinc Betts, M. Gandy, 
1531. Apparatus for TELEPHONIC PURPOSES, 3W 
ve, London. 
. CoupLine for RarLway CarriaGEs, A. Gray, Mochrum.—A commu- 
nication from J. L. Harkinson and V. B. Pool, Embro, Ontario, 
anada. 





eopet. 
T. Cadett, Camberwell- 


1535. FLExiBLe Printine Fiims, A. M. Clark, Chancery-lane, London.—A 
communication from B. Day, West Hoboken, U. 8. 

1587. Dryino Hops, &c., A. J. Reynolds. buildi London. 
—Partly a communication frome it’ Hepnolde, Chicago, U.8.—18¢h 
April, 1879. 

1539. Fisu Currinc Macuryg, J. W. Millar, Leith. 

1541. Preventina Jerks to CHAINs, &e., M. Jones, Fenchurch-street, 
London.—16th April, 1879. 








Inventions Protected for Six ents os on the Deposit of 
Complete Specificatio: 


1601. RerriceRATING Apparatus, W. R. Lake, Sail buildings, 
London.—A communication from B. W. Gillett and J. D. Gillett, 
Jersey, U.S.—23rd April, 1879. 

1604. Viottns, 8. —_ Sutton.—A communication from O. Bull, Bergen, 
Norway. —23rd April, 1879. 

1610. Fare Reoisters, H. J. Haddan, Strand, London.—A communica- 
tion from A. Hance, New York, U.S.—24th April, 1879. 

1686. CLocks, H. J. Haddan, Strand, London.—A communication from 

H. H. Ham, jun., and E. G. Pierce, jun., Portsmouth, U.8.—29th April, 

isi. 





Patents on which the Stamp Duty of £50 has been Paid. 
1811. wa and other Fornaces, F. Erskine, Manchester.--29th 
1 


Pp 
1820. Conxisa Borttes, E, F. J. A. Gervais, Bordeaux, France.—lst May, 
1876. 


1823. UNIVERSAL Jornt for Courtine Pipes, R. Watkinson and T. Stafford, 
Salford.—lst May, 1876 
=.  cmmaas &e., Fasrics, W. Thomas, Cheapside, London.—2nd May, 


2081. Gas-motor Enornes, C. D. Abel, Southampton-buildings, London.— 
—lith May, 1876. 

2009. Raitway WHEELS and Ax gs, P. Jensen, ibsaiscteiin London. — 
18th May, 1876. 

1822. Harvestinc Macuines, W. R. Lake, Southsmpton-buildings, Lon- 
don.—ist May, 1876. 

1844. Secr-actine Muves for Sprxnino, J. Chisholm and J. Clegg, Oldham. 
—2nd May. 1876. 

1894. Encravina, &c., J. B. Fenby, Yardley.—5th a 1876. 

1826. Buckues, G. Pratt, Southsea.—lst May, 1876. 

1852. Governine Steam Enornes, W. Hartnell, Leeds.—2nd May, 1876. 

1857. Buck.ep Puates, J. P. Smith, G Ww. —3rd May, 1876. 

= Looms for Weavine, L. Haslam and C. Marshall, Bolton.—3rd May, 








876. 
1867. oe Ciosets, Urrnats, &c., J. W. Girdlestone, Belvedere.—8rd 
May, 6. 
1899. aoe of Mertats, &c., A. L. Dowie, Barnes.—5th May, 1876. 
1912. Brick Macurines, W. L. fe} » Chicago, U.8S.—6th May, 1876. 
1914. He - eye ARTICLES of LASS, J. Hodgetts, Wordesley. —6th 
May, 187 
2052. ons &c., T. Brown, Sheffield.—16th May, 1876. 


Patents on which the Stamp Dut Duty of £100 has been Paid. 


1285. Curtine Spuints, E. Pace and J. H. Howard, Bow-common, London. 
—29th April, 1872. 

— + — gop and Smoke Exrracrors, R. Boyle, Glasgow.—30th 

187 

wlll Elemente of Sups, &c., H. Hirsch, Craven-street, Strand, Lon- 
don.—Ilst May, 1872. 

1399. FactLiratine the AppLicaT10n of LaBEts to Bossins, &c., E. Brook, 
Meltham Mills, near Huddersfield.—7th May, 1872. 

1344, ow W. R. Hodge and R. R. Hodge, Millwall, London.—38rd 
May, 1872. 

1360. Cutrine Woop, W. Ellis, South Lambeth, London.—4th May, 1872. 





Notices of Intention to Proceed with Patents. 


5291. Puriryine Coat Gas, F. Versmann, Whitecross-place, Wilson-street, 
Finsbury, and J. von Quaglio, Grove-place, Brompton, London. — 27th 
December, 1878.. 

5309. Woop Pavine, ¥ Wirth, Frankfort-on-the-Maine, Germany.—A 
comm from C. G 

5310. FricrionaL SPEED Gear, J.G. Wie, Market- -street, Manchester. 

Sei7. Bonime Waren, ore mplemaa, G es 

ILING WATER, ‘em: 

5323. Horstine, &c., Apparatus, H. iagor. South ton-buildi 
London.—A communication from ©. Stokes. —30th December 1878. 
5329. Dovetaitinc Macuines, M. Benson, South , Lon- 

don.—A communication from W. H. Doane. 

5333. Mritsronge ATTACHMENTS, H. J. Haddan, Strand, London.—A com- 
munication from W. Johnson. 

5334. Mou.ps for Castine STEEL, H. J. Haddan, Strand, London.—A com- 
munication from E. Cowles. 

5335. Cramp, H. C. Tucker, Peterborough. 

<= Horsesuoks, J. Whitaker, Oxenhope. 

5838. Printine Macutnery, D. Payne and F. Payne, Otley. 

5839. Steam Enotes, T. C. Watts, Leadenhall-street, London. 

5340. Screw Norts, W. C. Stiff, Logi eee 

esd sg Power PA ae P. W. Willans, Bow, London.—81st Decem- 

4. OBTAINING Writinos, &c., by Erecrriciry, A. Browne, - 
a London.—A communication from G. P. L. Ballot = . A. 


5. Suse come M. Fawthrop, Huddersfield. 
6. Sarery Hook, J. G. Willson, Market-s 
cation from Wendes and Co. 











treet, Manchester.—A communi- 





> Baaxne, f0,. J. J J. Pickering, rag fring, Uhestebon-en, Toe, re i 
. FeLrep CLoru, Manchester.—A communi- 
nen oh al ilson, ket-street, 


10. SaniTaRy RECEPTACLES, H. , Manchester.— qt 1879. 
41. Manoractcre and og of APER Baas, L. Simon, Nottingham. 


—A comm! 

43. YeLLow CoLourine Matrer, F. Wirth, Frankfort-on-the-Maine, Ger- 

many.—A commun: from F. Graessler.— 3rd January, 1879. 

49. Puoseuorus, J. 4 Mewburn, Fleet-street, London.—A communica- 
tion from J. P. Serv 

56. EXTRACTING Seouen, &c., from 8a Weep, H. B. Barlow, Manchester. 
—A communication from J. N. J. Dubreuil.—4th January, 1879. 

© ee J. Blake, Oxford-street Works, Accrington. — 7th 
anua 

74. CuRING Bacon, Ses J. J. Boyd, Wellington-chambers, London Bridge. 
—8th January, 187 

122. WiInDING Tewked J. 8 Walker, T. A. Walker, and E. R. Walker, 
Wi —llth January, 1879. 

282. Set¥-actina Gates, W. Walton, Harrytown Hall.—23rd January, 


1879. 

890. Prorectinc Coatcne for Sxips, G. Watson, Castle-Eden Colliery.— 
30th January, 1879. 

457. SHears for Cottixc Woot, C. G. Hallas, F. W. Flower, and E. Pear- 
son, Sheffield.—5th February, 1879. 

538. SEwinc TOGETHER Suzets of Paper, D. McConnell Smyth, East 
Northwood, U.S. 

539. Lamps, C. F. A. Hinrichs, Brooklyn, U.S.—11th February, 1879. 

be —- - Raitway Carriaces, &c., J., Templeman, G w.—2lst 

ebruary, 1 
= fone “Macures, 8. Pitt, Sutton.—A communication from H. 
. Wragg.—25th February, 1879. 
788, Onrataina Execraic Licut, G. P. Harding, Paris.—26th February, 


875. SPEED Governors, W. H. Bailey, Salford, and A. T. Allcock, Newark. 
—5th March, 1879. 
1058. FURNACES, W. Williams, Tividale, Rowley Regis.—18th March, 


1879. 

1207. Exrecrric Licuts, &c., T. A. Dillon, Rutland-square, Dublin.—26th 
March, 1879. 

_ Sarcoma and Gear, J. Clark, Water-street, Liverpool.—27th March, 


1308. Sarety Vatves, W. Eave , Sheffield.—2xd April, 1879. 

1321. VenTILaTine SEWER Pipes, &c., B. Hunt, Serle-street, Lincoln’s-' 
fields, London.—A communication from A. W. Rand. 

1326. PREsszs, R. Olpherts, Ardee, Ireland. 

1330. STEERING Surps, J. L. Taorayerat ¢ Chiswick.—3rd April, 1879. 

1347. TRANSMITTING MESSAGES, A. Dillon, Rutland-square West, 
Dublin.—4th April, 1879. 

1362. RoLiinc Mitts, J. M. While, Sheffield.—5th April, 1879. 

1384. Le og &c., by Gas, 8. Leoni, St. Puul-street, London.—7th 


A 9. 

1410. PURIFYING, poe Gas, H. J. Haddan, Strand, London.—A communi- 
cation from O. Lugo. 

1412. Securine Corks of Borrues, J. Shanks, Townsend-street, Dublin. 
—9th April, 1879. 

1427. Miners’ Sarery Lamps, W. Purdy, Eastwood. 

1431. Carpine Woot, I. Holden, Bradford. —10th April, 1879. 

1446. Preventinc Fires in Buitpines, A. J. ‘, High Holborn, 
London.—A communication from C. L. Garfield.—12th 4 » 1879. 

1521. Lataes for Dentat Uses, G. H. Jones, Great ussell - street. 
London.—18th April, 1879. 

1601. REFRIGERATING APPARATUS, W. KR. Lake, Southampton-buildings, 
London.—A communication from B. W. Gillett and J. D. Gillett. 

1604. ATracHMENTS to VioLINs, 8. _ Sutton, Surrey.—A communica- 
tion from O. Bull —23rd April, 1 

1610. Fare Reoisters, H. J. Haddam, Strand, London.—A communica- 
tion from A. Hance.—24th April, 1879. 


a an interest in nin eh tener we oat mere 
ee in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 





List of Specifications published during the week ending 
May 3rd, 1879. 
2789, “ joa 3a. 8d.; 3397, 2d.; 3448, 6d.; 3451, 6d.; 3509, 6d.; 3617, 4d.; 


3627, 1 ; 3672, 2d.; 3676, 6d.; 3692, Is. 4d.; 3693, 6d.: 
; “4d; 3709, 6d.; 3710, 4d.; 8714, 4d.; 8718, 6d.; 8796, 64.; 

741, 4d: $746, 4d. 3757, 6d.; 3758, 4d.; 3776, 6d.; 6d.; 3797, 6d. ; 
8801, 6d.; 3806, 6d.; 3813, 4d.; 3814, 6d.; 3815, 6d.: 3827, 6d.; 3829, 6d.: 
3831, 6d.; 3841, 6d.; 3845, 4d.; 3848, 6d.; 3853, 6d.; 3860, 2d.; 3862, 1s. 
3863, 2d.; 3864, 6d.; 3866, 2d.; 3867, 6d.; 3870, 2d.; 3872, 6d.; 3874, 2d.: 
8875, 2d.; 3879, 2d.; 3881, 2d.; 3882, 2d.; 3885, 2d.; 3886, 6d.: 3887, 2d. 
3890, 6d.: 2 3894) 24.3 3895, 2d.; 3896, 8d.: 3897, 6d.; 3898, 2d. 
3899, 2d.; 3900, 2d.: 3904, 10d.: 3905, 2d.; 3906, 2d.; 3907, 6d.: 3909, 2d: 
3910, 2d.; 3911, 4d.; 3912, 2d.: 8914, 6d. 3915, 6d.; 3918, 6d.: 3919, 2d.: 
3920, 2d.; 3921; 2d.: 3927, 2d.; 3929, 6d.; 3967, 6d.; 3975, 4d.; 3980, 6d.: 
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*,* ie will be forwarded by post from the Ls gem = 
pt of the amount of price and postage. Sums exceeding ‘1s. 
remitted by Post-office Order, made — at the Post-offce, 5, "High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, 
ampton- , Chancery-lane, 








ABSTRACTS OF SPECIFICATIONS. 


Peqperel ty seen, nate i Sa me the office of 


27°76. Mee. ad or Sopa anp PotasH, W. Weldon.—Dated 11th 


July, 1878. 

This in the bination in the facture of soda and 
by the Leblanc process, of from less than an equivalent to not much more 
than an equivalent of initial carbonate of lime with the employment of 
an additional quantity of carbonate of lime, such additional quantity of 
carbonate of added near the end of the operation. 

3021. Snap orn FasTentnc ror Purses, &c., F. Lamy and R.J. 8. 
Joyce.—Dated 30th July, 1878.—( Not 2d. 

The clasp is hollow and or pivotted toa bottom plate, on which 
it is free to oscillate, when a lip on the top face of the clasp is pressed 
upon in the act of 0; opening or — the article to which it is attached, 
the hollow clasp an ther forming a sort of box, in 
which a small is placed, ~~ ‘the purpose of keeping the fastener 
closed and secure w in use. 

3054. Apparatus ror Steam Piovcuine, J. A. Johnson.—Dated 2nd 
August, 1878.—(A communication.) 6d. 

This consists in a combined windlass and tender for use in steam plough- 
ing operations, with a view to enabling such operations to be performed 
with an ordinary or other portable engine adapted for Seroaibarsl 
purposes. 
= M. Doubleday and T. Humber.—Dated 8th August, 


Two driving wheels are employed with a saddle, backbone, and small 
wheel behind. The machine is guided by an Drage f handle on 
the large wheels. The rider drives by direct action on pedals on 
a crank shaft. On this crank shaft are qico tected Wiesks cumnacted by 
chains, with two other toothed wheels fixed to the main axle, one of the 
wheels on the crank axle communicating the motion to its fellow on the 
driving axle. Each pair of these toothed wheels may be thrown out of 
gear hy a small lever, and they are made of different sizes. 

3152. APPARATUS FOR PROTECTING THE DRUMs oF THRASHING MACHINES, 
EB. W. Pamplin, f Long and G. Shanks.— Dated 9th - 1878. 6d. 
This consists © arrangement and for 
Fates op | the drums of Leer pe to prevent accidents there: 
‘rom by means of a trap or cover hinged and led over the drum 
beaters and released by any undue pressure upon hood or platform. 
3302. Yo gee C. H. B. de Botwor.—Dated 22nd August, 1878.—(Com- 
te. 








ple 

The two large wheels are placed behind and the smaller wheel in front 
and the seat is 00 placed that ¢ the rider can reach with his feet the ground 
or the of the front wheel, while the seat is sufficiently far in front 
of the hind crank axle to prevent any danger of the rider’s hands being 
caught in cranks of the the sald axl axle when he works the ropes. These ropes 
pp dedi | = oe me gel Seremntnns of the seat, and-one end 
of each rope is one of the cranks of the crank axle, while 


the other end is ny ereeey a a spring, which spring is itself fastened to a 
cross bar attached to the neck of the machine. 
3329. Prope.ttinc aND ReETARDING OR REPELLING CarRiaceEs, J. RB. 
Fay mm 3 —Dated 28rd August, 1878.—({Void.) 2d. 
springs are adapted in such a manner to a prism or square 
shaft, which is conmeated to the axle or axletree, or forms part thereof, 
that the tt of the carriage may be made to bear either vertically 
down upon the axle or axletree (in AA, case oe = exert no tractive or 
repelling force), or either before or behind the axl 
83346. LappeR Gymnastic aND EXERCISING anda EB. @. Brewer.— 
Dated 24th aa 1878. a communication.) 1s. 1 
This consists in a physiological ladder, constructed of any suitable 
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material, employed either or in combination, it may be wholly or 
y rigid, flexible, extensible, with organs flexible but not elastic, 
or extensible with organs or limbs fiexible and ic; or again exten: 
sible with rigid organs and limbs. It may be composed of w its of 
any shape, composed of a number of equal or unequal 4 ual 
or unequal resistapce, rigid or flexible, elastic, hollow, or Letunaibie 
or not ; the uprights of any combination whatever ; the cross pieces can 
be of any shape, di ‘ion, or disposition, and may be rigid or flexible, 
fixed or movable. 
$359 Weavine Tape Lappers ror VENETIAN Buinps, &., C. Vorwerk.— 
Dated 26th August, 1878. 6d. 

This relates, First, to the weaving of ordinary ladders. Four warps are 
employed, which are to radiate from the D wer of beat up, so 
that four sheds can be formed at once, and a special shedding ay is 
employed and four shuttles, which can at times be all wea’ simul- 
taneously. Accordi to the Second of this invention a novel 
description of tape ladder is formed, having double cross strips, between 
which the laths are passed instead of resting —y on one set of strips. 
Six shuttles are employed, in two sets of three shuttles. The two sets 
make two picks alternately, one set being moved out of the way when 
the other set has to work. 


3375. Merauuic Pens on Nuss anp Houpers, H. W. Caspersen.—Dated 
27th August, 1878.—(A communication.) 6d. 

That portion of the nib which is inserted into the holder is made in the 
form (in transverse section) of two planes meeting other in the 
longitudinal centre line of the pen, with or without a small rounding or 
flattening at the ridge or line of junction of the planes. The holder is 
made with a prismatic shaft or socket, that is to say, that portion which 
is grasped by the fingers when writing should have a polygonal trans- 
verse section with, say, six or more or less flat sides corresponding in 
their angles to the angle of the two planes of the pen. 
$3550. Manvracrure or Sprxes, Naixs, &., G. W. Dyson.—Dated 7th 

September, 1878. 8d. : 
Bars rolled to the section of the finished spike are passed through a 





; two are made to freely slide up and down in each slot, 
one above the other. The are made to receive the bearing parts 
of two rollers, covered for a n part of their lengths with india- 
rubber, and connected together at one end of them by suitable cogs. On 
the lower roller outside of bearings is fixed a handle, by t which 
ina ion gives motion to both rollers. Under the lower roller 
is fixed a trough or ag filled with emery powder or other suitable 
material, the lower er turning in the powder, and the two rollers 
being close together. 
3567. Rearinc Macurnes, J. R. Jefferies.—Dated 9th September, 1878. 6d. 
The arms which sweep the crops off the platform are mounted upon the 
central driving dise, so that the hinge joints or trunnions upon which 
the arms move up and down have a slight radial motion to or from the 
axis of rotation for the purpose of moving the arms, so that the friction 
rollers attached thereto may take their bearing upon a different cam. The 
trunnions for each -of the arms are formed excentrically upon a circular 
block, mounted in beari upon the central driving disc, which block, 
on being partly turned in its bearings by a lever, will move the trunnions 
radially towards or further away from the axis of the driving disc. Any 
number of arms may thus be set to act as rakes or gatherers before start- 
ing the machine. 


3568. Bicycies, &., J. Richer.—Dated 9th September, 1878.—{Not pro- 
ceeded with.) 2d. 

The axis of the front driving wheel is supported in a forked arm, and 
on the stem at the end a guide handle is mounted, being formed with a 
socket to turn freely. To the socket guide rods are jointed and pass 
backwards, the other ends being jointed to short arms on the upper end 
of a forked arm, in which the axis of the trailing wheel revolves. By 
turning the guide handle the guide rods cause the fork and trailing 
wheel to turn in the required direction. 

3569. Exporsinec Stamps, G. K. Cooke.— Dated 9th September, 1878.— 
(A communication.) —{ Not with.) 2d. 

This apparatus is used as a stamp for endorsing purposes, and is 
designed particularly for use as a pencil point protector and as a portable 
t die and ink pad, combined with a pencil point protector, 





machine consisting of two jaws carrying cutters, and reci ted in 
opposite directions at the same time, so that they close on to the bar, and 
cut therefrom a number of complete spikes at to-and-fre movement 
of the cutters. Thecutters in one jaw pass into the spaces between the 
cutters in the other, and between each pair of cutters a stop is fixed, so 
that when the cutters are drawn from one another, the spikes drop from 
between them. 
$3551. Manure, T. C. Stone.—Dated 7th September, 1878. 6d. 

This consists, First, in charring peat by means of lime, und the appli- 
cation of such charred peat and lime for manurial or fertilising purposes. 
Secondly, fixing or mia or other stimulating liquid having 


ammo! 
manurial or fertilising properties by the addition of oil, , or tar, or 
ill prevent evapo- 


other agent of an oily, greasy, or sticky nature, that 
ration of such ammonia when mixed with manure. 
3552. Krrcnen Rances, Capt. T. B. Clarke.—Dated 7th September, 1878. 
6d. 
In order to more effectually heat the oven of open ranges, by the side 
of the fireplace is placed a close fire-box, against which is the oven covered 
in at the top by a hot plate, and arranged so that the hot gases from the 


‘box pass over the top of the oven down by its other side, and under 
the same to the flue. 


3553. Trrume Lanp sy Steam Power, P. Everitt and T. Cooper.—Dated 
Tth September, 1878. 8d. 

A snatch-block consists of a frame of bar iron bent at the rear end toa 
triangular form and continued back to form a fork for a roller ’ 
Between the fork = the triangle is a stud pin to receive the guide 

ey, around which the rope passes. triangu ion e 
a a cranked axle fitted + with a pair of travelling wheels, and at the 
base of the triangle tines are fitted to enter the earth. The wheels when 
in use hold the tines out of action, their crank shaft being locked a 
pawl and ratchet wheel. When the crank shaft is unlocked, the on 
on the rope causes the wheels to yield and allows the tines to enter the 

d. The roller in front prevents the front of the frame di into 
the . Travelling anchors for shifting the cultivatur an iz 
it into position for commencing the next furrow are so that the 
draught rope, when it has brought the cultivator to the end of the bout, 
acts as a draught rope on the anchor and moves it along the headland. 
This movement of the anchor is also utilised to plough the headland, for 
which the anchor frame is fitted with a pair of ters, swive!- 
ling blocks being provided to receive them, and which enable the coulters 
to be turned completely round in a vertical plane. 


3554 Sreamsures AND MACHINERY, OR APPARATUS EMPLOYED THEREIN, 
A. F. Yarrow.—Dated 7th September, 1878. 

A fan is employed, and a portion of the current of air passes direct to 
the fire, and a portion into the closed stokehole. 
3555. Carriaces, J. Oford.—Dated 7th September, 1878. 6d. 

The head joints are replaced at the sides of each head between the 

i and leather, by a device consisting of a rod and eon 
to hold the head —— closed or att we, al tecoaieaetion fe 
sprin, yoy upon a lever to e a stu jecti m a plate 
fixed on the hoop stick of the other head. The shak: of the Sieloss 
is prevented by fixing small balls of india-rubber to the corners of the 
window sashes. * 
3557. Weicuinec Macutnes, BF. H. Juliard-Dunial.—Dated 9th September, 
1878. 6d. 

The scale is coupled to the beam so that both move within their points 
of support ; the centre of gravity of these and of the sliding weight 
is at the moment of equilibrium in the horizontal plane of the knife 
edges of the beam ; the scale does not remain loose, and there is no twist- 
ing effect on the parts. In so connecting the scale to the beam, the axis 
of suspension is cranked, so as to give freedom for the passage of the 
sliding weight to either side. The system of levers by which the strain is 
transmitted to the beam is arranged so as to give great steadiness, and to 
allow the plete disengag t of all the working parts when thrown 
out of action. For this , in the connecting rod, by which the 
strain is transmitted from the lever below to the beam above, a right-and- 
left screw and stirrups are formed, so that when the machine is not in 
use the lever can be lowered down upon supports provided, and the knife 
eiges thereby relieved. 

3558. Compounps ror Preparine Jute, J. Morrison.—Dated 9th Septem- 
ber, 1878. 4d. 

Acompound for the “ batching” process of jute is formed by placing 
90 gallons of water in a cistern, and when 4 thereto 
16 1b. of soda crystals and 6lb. fresh lime, and the boiling continued 
for an hour, when the mixture is allowed to settle. In another cistern 
70 gallons of water are placed, and 401b. of Irish moss allowed to stee 
for afew hours. The liquor from the first cistern is run into the second, 
and the mixture boiled, when 18lb. soda crystals are added, and the 
boiling continued six hours, sufficient water being added to bring the 
whole up to 240 gallons. is compound is then run into a third cistern 
and mixed with 50 age 3 of seal or whale oil, and 10 gallons of lubri- 
cating mineral oil, the whole being well incorporated, and a little oleic 
or analogous acid added thereto to render the union more permanent. 
3550. Learner “Frys” ror UmMBRELLas, &c, J. Chambers.—Dated 9th 

September, 1878.—{ Not proceeded with.) 2d. 

The punches used for cutting the fiys or leather washer, which 
protects the silk from the wear of the metal cap, is e plain an 
works on a copper block. The fiys are then compressed together to form 
a cylinder, along the edges of which grooves are cut so as to serrate the 
edges of each fly. 

3560. Lxvatips’ Bepsteaps, M. Stubley.—Dated 9th September, 1878.— 
(Not proceeded with.) 2d 

The feet are placed 24in. from the footboard or bottom end, so that the 
bedstead can be easily put on end, allowing the person getting into bed 
to rest on the footboard until the bed is lowered into its ordinary posi- 
tion. 

3561. Buoyant UMBRELLAS AND Parasois, H. Davenport.—Dated 9th 





socket, or tube. 

$3571. Marmvrarsminc Cans or Mitk at A Low Temperatore, £. 7. 
Hughes.—Dated 10th September, 1878.—(A communication.)- (Not pro- 
ceeded with.) 

The can is covered with a material badly conductive of heat, such as 
felt or cork, so as to constitute a perfectly effectual method of maintain- 
ing the coldness of the contents of the can. 

3572. Manvuracrure or Iron and Steet, W. Drake.—Dated 10th Septem- 
ber, 1878. 2d. 

This relates to improvements on patent No. 486, dated 5th February, 
1877, and consists in refining and making malleable iron direct from the 
cupola, by mixing the compound described in the former patent more 
or less with old wrought scrap iron, or Bessemer or other steel inter- 
mixed with pig metal sufficiently Ited to lg te and become 
malleable when drawn out of the furnace for cast iron malleable pur- 
poses ; and also in mixing metal made by the same ae with scrap 
iron or steel, to be run down an inclined step channel into a puddling 
furnace, and then puddled into bar iron of every description that may be 


uired. 
3373. BREECH-LOADING SMALL-ARMS, 8. Matthews.—Dated 10th September, 
1878.—(Not proceeded with.) 2d. 

In “ drop-down ” guns the concealed hammers are arran upon lock 
plates fixed ia the sides of the body of the gun, and are cocked by means 
of the hand lever, which works the bolt by which the barrels are bolted 
down and released. To prevent accidental discharge, the triggers are 
locked by the act of unfastening. 

3574. Macurvery ror Putrinc or DisintecraTine, R. Wheen, jun.— 
Dated 1%th September, 1878. 6d. 
In order to reduce stringy viscous matters, such as butchers’ fat, to a 
pulp, a cylindrical casing fixed within it a series of radial knives, 
in tiers one above the other at suitable distances apart, one set 
being near the closed bottom, in which one or more narrow radial slits 
are formed, forming the escape openings for the pulp. Centrally in the 
casing is a vertical shaft, having a series of radial knives arran in tiers, 
80 as to pass between the former blades with their cutting in con- 
tact. A hopper is fitted to the cover, and extends over one balf of the 
same, the other half thereof having the form of a shell extending from a 
point on one side of the hopper at some distance from the lower end 
down to the edge of the casing. Immediately below the shell is a pro- 
pelling arm fixed to the shaft, which propels the matter to be pulped 
down the inclined covering into the pulping mill. 
3575. Apparatus ron Bunpiine Yarxs, J. Macleod.—Dated 10th Septem- 
ber, 1878.—( Not proceeded with.) 2d. 

The apparatus has the usual clasps or sectional boxes by which the 
sides and top of the bundle are retained, and between which clasps the 
tying strings are applied. The bundle is compressed by the elevation of 

e bottom plate or table, on which the yarns are placed ; but instead of 
this plate being raised by toothed gearing as hitherto, it is fixed upon a 
hydraulic ram fitted to work in a cylinder placed within the pedestal or 
base frame of the machine. 

3576. Soies or Boots anp SHoes, M. Armer.—Dated 10th September, 1878. 
—(Not proceeded with.) 2d. 
A metal frame is inte: 





between the upper or inner and the lower 

or outer sole, such frame being designed to relieve the pressure and con- 

sequent wear and tear upon the leather of the outer sole. 

3578. Grass Tarcers, H. J. Haddan.—Dated 10th September, 1878.—(A 
communication.) 4d. 

This consists in roughening and coating with non-light reflecting sub- 
stances the surface of hollow glass balls to be used in traps, or otherwise, 
as targets to be shot at, and so give a better object to aim at than the 
present polished surfaced light-reflecting balls in use. The can be 
roughened by dipping them into dull pulverised materials, mixed with 
glycerine or a non-lustrous adhesive material. 
357v. Rerricerators, H. J. Haddan.—Dated 10th September, 1878.—(A 

communication.) 4d. 

A current of air is driven through a chamber surrounded with ice, and 
fitted internally with strips or plates, so arranged that the current is 
— into numerous branch currents, which pass in zigzag lines through 
the chamber, and the strips being coated with cotton. Above the strips 
perforated gutters are arranged, filled with ice, from which water drops 
on to and is absorbed by the cotton covering the strips. 

3580. Doors anp Wixpows, F. Wirth.—Dated 10th September, 1878.—A 
communication.)}—{ Not proceeded with.) 2d. 

A bolting apparatus is in between the door frame and 
the door in combination with a two-armed disen, ng framework or 
fork for doors opening inwards, and a three-armed framework or fork for 
doors opening outwards. These forks fit into a ve in the door, and 
to them are hinged the door, they themselves g hinged to the door 
frame. These hinges are hung in opposite directions, so that when half 
the door or window is opened in one direction the frame goes with it ; 
when opened in the other direction the frame remains, and the door 
proper only is opened. The bolting apparatus consists of a rod attached 
to and worked by a handle, and runs in guides from the topto the 
bottom of the door ; it is also furnished with a lock mechanism held 
open by a spring, until by closing the door or window frame, or by 
pressure against the door or window, the bolt is liberated, and the door 
or window locked. 

3581. Turzres, IW. R. Lake.—Dated 19th September, 1878.—(A communica- 
tion.) 6d. 

A bottom case is formed with a step or bearing for the vertical central 
shaft ; it is also provided with a flange at its face pes Red the support of 
a series of gates. Upon the bottom case is placed a cylindrical outer case, 
in whose periphery are formed tangential waterways and a for a 
series of gates. On the vertical ft is secured a wheel, which are 
formed a series of buckets curved at the bottom and open at the peri- 
phery of the wheel. 

3582. Topacco Pirgs, C. M. P. H. Triscott.—Dated 10th September, 1878. 





September, 1878.—( Not proceeded with.) 2d. 6d. 
The umbrella is made with a double skin, both w: f, the inner | The bowl and a short stem projecting therefrom is formed in two parts, 
one terminating at the middle joint, so as to move wi t each d of part of the bowl and of the stem, the division 
and runner. Air is admitted between the two skins when the article is | between the parts in two planes at right angles to one another, one 


opened, thus rendering it buoyant and capable of supporting a number of 

people in the event of a boat accident. 

3562 Treatine LeatHer ror Fertitistnc Purposes, F. Wirth.—Dated 
9th , 1878.—{A communication.) 2d. 

A solution of lime water is made by mixing four kilogrammes of oxide 
of lime with from 200 to 300 kilogrammes of water. The solution is 
brought to a temperature of 100 deg. Centigrade by steam, and about 
50 Kilogrammes of leather placed therein. The leather is afterwards 
dried and reduced to a powder, which is used for fertilising purposes. 
3563. Parer-Cortinc Macuixes, W. Whitchead.—Dated 9th September, 

1878. 4d. 

This relates to a combination of machinery consisting principally of a 
side shaft driven by a wheel cast or fixed to the loose pulley on the driving 
shaft, and double friction boxes or clutches for moving the press up or 
down. 

3565. Treatuent or Eartuy CLAYS FOR THE MANUFACTURE OF BRICKS, 
R. Pickwell.— Dated 9th September, 1878. 2d. 

Any desired tint or colour from red to white is given to the bricks by 

mixing with the clay one or more or all of the following subst: —_ 


being 

vertically downwards through the centre of the bowl, and the 
other horizontally through the centre of the stem. When the two parts 
are pi together they are retained by a screw, band, or clip embraci: 
the stem, and if aoemary © aclip or band around the top of the bowl. 
This form cf construction offers additional facility for cleaning the pipe. 
3583. Lawn Epce Currers, G. N. Irvine.—Dated 10th September, 1878.— 

(Not proceeded with.) 2d. 

This is composed chiefly of a vertical knife or blade for cutting the 
roots of the grass and giving the line, and of a wheel with a sharp stcel 
edge on its periphery. 

3584. Sream as, J. G. Hughes.—Dated 10th September, 1878.—(Not 
win, . 


proceeded f 

A horizontal cylinder or shell forms the main body of the boiler. 
Within this cylinder are arranged two furnace tubes, which are turned 
upwards at their extremities from the furnace mouth and connected to 
two returning tubes. The latter tubes at their extremity converge 
inwardly, and are connected to one backward junction tube situate 
parallel with the two return tubes and over the furnace tubes. This 
tion tube then passes through the back end of the cylinder, and then 








Carbonate of lime, slacked lime, silica, magnesia, or other general, 
similar and suitable mineral substance. 
3566. Kwire-Creanisc Macnixes, C. Cowdery.—Dated Oth September, 
1878. 6d. 
Upon a bed are fixed two standards or cheeks slotted to receive bear- 





through a cistern, with an upward turn into the chimney branch. 
36585. Appiiance For Savina Lire rrom Drownina, F. Tocher —Dated 


10th Sptonter, 1878. . ‘ “Es 
This consists a constructed o! waterproo material applied 
io Eee calc eal Gp bole dn ean ee. ’ 





3586. Vatves ror Steam anp OTHER Motive Power EnGinrs J. Harrison 
—Dated 10th September, 1878. 

This consists in constructing and valves of the rotating dive 
type with concentric supply and exhaust so that one valve can be 
used for supplying and exhausting steam or other motive fluid to or from 
the top an ttom of both ends of two or more cylinders. 

3587. Buoyayt Bags, Porrmanteaus, &c., B. W. Furrell and R. Apple- 
garth.— Dated 10th September, 1878.—(Not proceeded with.) 2d. 

Between the faces of the closing frames or ribs of a bag or portmanteau 
tubes or strips of india-rubber, cork, felt, or other suitable material are 
interposed and closely attached to the front of one of the closing frames 
or ribs, in such a manner that Hy closing the bag or portmanteau it is 

Pp d or sq’ d together by the closing frames or ribs, and the 
bag or port teau is effectually and hermetically closed. 
$3590. Macaivery FoR PREPARING, SprnnNING, AND DovusLina Corton, 
a= J. wd A, Higgins and 7.8. Whitworth.—Dated 10th September, 
1878. 

This relates to improvements on patent No. 2197, dated 20th July, 1869, 
for carding engines in which flexible bands are employed, and consists 
of introducing a screw into the flat itself, in order to obtain the requisite 
heel, the flat resting towards one edge of the flexible bend, but the other 
being raised to the required heel by the screw. In spin frames with 
a movable bolster rail, the bottom rail and the slides in which the brackets 
of the bolster rail move are cast together. The bolster rail is made 
in two longitudinal parts, the bottom res on the upper part, the 
carrier passing through it and working on the bolster carried by the 
lower part. fo lubricate the part of the bolster which passes up into the 
carrier, the latter is raised to admit of the introduction of the oil or 
brush. In ring and traveller frames order to secure an end for the 
fresh bobbin the wharve is vided with a hook projecting upward, and 
beneath which the ring plate conducts the yarn when doffing is required, 
and then a turn or two winds it on. After this the removal of the fitted 
bobbin conveys the yarn into the hooks, which, by detaining it, cause it 
to be broken, leaving an end for a fresh bobbin. In order to lubricate 
when a dead Eg ws e is employed, with a suspended bush running 
thereon, a spiral channel is formed upon the spindle, communicating at 
the lower end with a reservoir of lubricating material, and the bush 
running around this spiral draws up the lubricating material or air, or 
both, into the channel, while at the same time the whole length of the 
spindle is kept lubricated. 

3591. Apparatus ror THE Propuction oF FRItLinc aND GaTHERED 
Work, C. @. Hill.—Dated 10th September, 1878. 10d. 

To produce gathered work from a band previously crimped, pleated, or 

ffered, agatherer is used, working against a plate above or below it to carry 

orward the fabric, and deliver it to — of narrow pressing rollers. One 
or two threads of narrow bands of fabric coated with moist cementing 
material may here be led on to the pleated fabric and pressed on to it by 








rollers, thus form’ a flat band longitudinally along the centre of the 
gathered fabric, whilst the edges are left in aw — crimps or 
folds. Two pleated bands of fabric can be similarly united together, 


being led one above and the other below the division plate up to the 

Pp rollers, and separate gatherers being used to act above and below 

the division plate. 

3592. noe Locks anp Hanpies, S. Russell.—Dated 11th September, 
1878. . 

The two knobs are made in one, the central portion which joins them 
being at least of the same diameter as the knobs. Round the circumfer- 
ence of this central part a groove is sunk, wide enough to admit the thick- 
ness of the lock, the end of which is cut away in the centre, so as to pass 
over the top and bottom of the ve, and thus secure the knobs in 
position. e catch is drawn back by a bar of metal placed across the 
groove in the handles, and connected with a stud on the rear end of the 
bolt by means of a plate in the form of an isoscoles triangle. 

3503. Parstinc anp Perroratine Bu.ts, Drarts, &€., C. Kesseler.— 
Dated 11th September, 1878.—( Not proceeded with.}—(A communication.) 
2d 


Rows of figures are printed on the cheque or bill, and when the sum 

thereof is filled in a hole is punched in the paper opposite the figures of 

which the sum is made up, thus preventing the changing of the amount 

of the cheque. 

3504. Macuine ror Sewino Sacks, &c., B. P. Alerander.—Dated 11th 
September, 1878.—(A communication.)—(Not proceeded with) 4 

The driving axle is fitted with an excentric or cam for actuating the 
looper and carries also the excentric or cam for driving the needle arm ; 
the former is provided with three differently shaped guide curves, one of 
which is at the front face of the excentric, and imparts to the looper a 
reciprocating movement longitudinally, whilst a pin and antifriction 
roller on an arm firmly cennected with the rocking shaft follows the last- 
named guide curve and is moved horizontally, thereby moving the rock- 
ing shaft, and with it the looper lever (carried on an arm on the rocking 
shaft) which thus receives a to-and-fro motion. 

3595. Sarery Fasteninc ror Stups, Buttons, &c., J. Clark.—Dated 11th 
September, 1878 4d. 

A shank or ee with a stop or catch is formed on the back of the 
stud, and to the shank is hinged a bar, to which a second bar formed of a 
spring loop is hi . The second bar is arranged to fold down and 
spring over the projection on the shank, and form with the first bar a T on 

e end of the shank. The bars are sprung out from the end of the 
shank, so as to easily pass through an eyelet or button hole, after which 
they are folded over, and the outside lever sprung over the end of the 
shank, and the stud is secured. 


35096. Arraratus ror Dreporne, Discuaroinc Carco, &., W. D. and 
S. Priestman.—Dated 11th September, 1878—( Not proceeded with.) 2d. 

At one end of a is constructed an elevated splash board or shoot 
discharging at one side, or of breeches construction discharging at both 
sides. Behind this splash board there is a t, pillar, or frame, at or 
about the centre of which is hin, a movable jib, which is controlled by 
a balance-weight or chain working on the post, pillar, or frame, and 
connected to the top of the jib by the chain passing over a suitable sheave at 
the top of the post, pillar, or frame, which is provided with stops to regu- 
of the } re of the balance-weight, and thereby the travel or position 
of the jib. 


3597. Manuracrure or Hats, C. Payant.—Dated 11th September, 1878. 


In order to render hats buoyant in water, the body is made of felt and 
in the side a valve opening inwards is formed. The lining is of india- 
rubber, and when drawn out the air rushes in through the valve and in- 
flates the hat, or it may be inflated by the mouth. When inflated the 
hat forms a life-preserver, and is sufficiently buoyant to keep the head of 
the holder from sinking beneath the water. 

3598. Oversnirt, P. O'Grady.—Dated 11th September, 1878.—(Not pro- 
ceeded with.) 2d. 

The fabric is taken of a width exactly suited to the intended size of the 
body of the shirt, and a length is cut off equal to twice the le: of the 
shirt from the nape of the neck to the tail; this length is folded at the 
middle to form the front and back of the shirt. An oval aperture is cut 
in the front portion for the of the head and neck, and portions are 
cut out of the sides near the fold to form the sleeve holes. The side edges 
of the front and back are sewn together with the exception of the sleeve 
—— The shirt is vrovided with long sleeves, each made of a single 
piece. 

3599. Treatinc Brine ror Propuctnc CaARBONATES OF SODA AND SA.rt. 
L. Mond.—Dated 11th September, 1878. 2d. 

This relates to improvements on patent No. 4175, dated 4th December, 
1874, and consists in purifying the brine by treatment with alkalies as 
hitherto, but before or after the addition thereof an artificial temperature 
is used, by which means the purification is more complete. 

3600. Box Tuc ror Harness, W. Frankham and J. Birch.—Dated llth 
September, 1878.—(Not proceeded with.) 2d. 

On the "—e is formed a box or socket fitted with a sliding or hinged 
top plate e under side of the box is provided with a pin similar to a 
buckle tongue, over which the strap is passed, the pin through a 
hole therein. The sliding cover is then closed over the box, thus prevent- 
ing the escape of the —. When req to be released the cover is 
removed and the strap pulled off. 

3602. Securinc Kyogs To aa, J. Pearce.—Dated 11th September, 


1878.—{ Not we A 
When the spindle with a knob on one of its ends has been passed 
t h w lock, the other knob is slid on its other end, and a pin is 
through a hole in one side of the stem of this knob, and caused 
to enter one of the holes in the spindle, and so keys the knob on to the 
8 le, the pin then projects slightly fram the exterior of the stem of 
the knob and to retain pin and ee it from escaping from the 
hole a loose collar of oval form, which is upon the stem of the knob is 
slid over the pin. A slight turn is given to the collar and causes it te 
press the pin downwards firmly it the spindle. 
3608. Fiexiste Exectric Conpuctors AND Tips THEREFOR, G. J. Stan- 
JSord.—Dated 12th September, 1878.—(4A communication. —(Complete.) 6d. 
This consists of an electric conductor con two or more ted 
conductors, which are branched from the main ly, and have an exterior 
braided or woven jacket composed of strands cting ti 1 
from the end of one branch throughout the length of the cord, and termi. 
nating at the end of another branch. The tip consists of a metallic shell 
and a metalic tip wire, the latter adapted to carry the core of the cord 
within the shell, and to be secured in place. 
. ARTIFICIAL Stone Frags, Tries, Bricks, &c., 7. C. Stone.—Dated 
12th September, 1878. 4d, 
A composition or cement consists of chalk, hydraulic lime, waste lime, 
lime, or limestone, or any other material equal in 6 » mm 
with clay or river mud washed, sereened, and matured, and then dried 
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in kilns or on hot floors and burnt, the operation being similar to that 
used in the manufacture of Portland cement. 
3606. bAnemas A = fy pee B. P. Alexander.—Dated 12th 
September, communication. 
oat cme tx to, the plate ve by the galvanic 
method, such plate having its ~ of am Ly oy and 
its widely vera fa te maaeets, Seaely phe han ‘the matrix at first 


in lieu of Fae the ded surface, and 
erring th iptate or Come means of the said thin an 
fox! transfe ; to the grounded surface, whereby the 


rring plate on 
engraved matrix is not onl; better preserved but the slight elevations 
are prevented from being injured or squeezed, whilst at the same time 
the peculiar advantage of enabled to work perfectly clean on 
curved surfaces in corners and the like is secured. 
3607. Compustion or O11s, A. R. Gillespie and M. Rae.—Dated 12th Sep- 


with. The deflector form- 


du a good white flame without the use of achimney. The slit in the 
burner extends a short distance down 


wing formed by angle iron pieces. The material to be treated is intro- 
duced at the hr between the cy] 





3649. Apparatus yor SurporTiNG SHapEs ror CANDLES, R. Bright and 
G. W. Brown.—Dated 16th September, 1878 —(Not proceeded with.) 2d. 
A nozzle is over the top of the candle, the wick of w pro- 
trudes through a ceutral opening of the nozzle. An annular weight is 
suspended to the nozzle by rods, and surrounds the candle at a convenient 





silk or gauze, and the blades cause it to travel u and 

contact with the wings, which throw it against the . a portion 
of it to through and fall into receptacles at the bottom. material 
still continues to move upwards, being thrown outwards by 


the wings, until it reaches the top, when tt falls to the bottom and 
passes ugh a shoot. 


8632. Apparatus ror Raisinc, LowERING, AND Disencacine Sx1ps’ 


Boats, &., J. H. Barry.—Dated 14th September, 1878. 
The davits are fitted shipped the breadth of the boat from the rails 
and are curved to the i way, and at the end of 


veller works, and is attached to the 
the boat to be run in or out. A second davit in the 
vertically os serve as & SU) to 
it giving it the angle req to run 
boat in or out. The block has two sheaves working slack and another 
gaa ip claws to nip the zane, one belag: Sos on ee 
ik. round by means of a slide on the rail, with 


h 
round the davits. The davits work in a slide box outside the ship's 
and slip into a sli: block fitted to this box, and moving perfectly 

at any angle of the davit and working on pivots in the slide. 

3633. (CANCELLING Sons anp Instruments, EB. G. Brewer.—Dated 14th 





luce a fish- 2. ‘ 
through perforations in which the air passes and becomes heated by the 
defi , thus being rarefied before coming in contact with the e, 
thereby causing a more perfect combustion of the oil. 
3608. Rearixc Macuines, R. Sorley.—Dated 12th September, 1878. 6d. 

Each rake head has hinged to its arm, a between the head and arm 
tending to keep the rake in ae ge is given to the head and 
arm by a stay | between and _ and consisting of two parts, 


, 
other as the rake head rises or falls owing to the motion of the finger- 
board. To allow of the motion, this stay may be in the form of an arc. 
By this ensnqumest thestedte upon the shaft and its bearings is obviated, 
and the rake follows easily the motions of the finger-board. 
8609. Po.tey Biocks, W. R. Lake.—Dated 12th September, 1878.—(A com- 
munication.) 6d. 

A metallic shell of light thin metal forms the outside surface of the 
block, and is filled in with wood or other light material, thus consider- 
ably lightening the weight of the block. 

8610. Pacxrna, D. oh ag and R. Burrows.—Dated 12th September, 1878.— 
(Not proceeded with.) 2d. 

Under one modification the is composed of a series of rings of 
brass or other suitable metal, cut into parts or segments and fitted exter- 
nally with a conically-shaped collar or sheath. This secon’ 

e to correspond exactly with the internal surface of the stuffing-box 
through which the piston rod or other moving part reciprocates. 
8611. Breecu-Loapinc Smart Arms, J. P. Clabrough.—Dated 12th 
‘September, 1878.4 communication.)—(Not proceeded with) 2d. 

This relates to the combination of parts for cocking the internal or 
concealed hammers of drop-down guns, and for actuating the locking 
bolt by which the barrels are locked down, the said bolt taking into the 
lump on the under side of the barrels. 

3612. Manuracrure or Sree. Ixcors, W. H. 0. Taylor and J. Wailes.— 
Dated 12th September, 1878.—( Not proceeded with.) 2d. 

The moulds consist of metal placed side by side or parallel to 
one another, and in rear thereof ways are fitted on which a travelling 
Bout & oer runs. This travelling tro’ is bent at right angles at 
its f end to form a spout parallel to moulds, and it serves to 
deliver into the moulds the molten metal, which is conducted to it from 
an inclined stationary gutter or gutters in connection with the furnace. 
3618. Apparatus ror Boric, PLanino, Factna, anp SLOTTING METALS, 

&c., J. G. Cameron.—Dated 12th September, 1878. 6d. 

A circular table is caused to rotate by a screw and worm wheel. The 
boring bar or tool holder is carried in an aperture formed in the table, 
and is of a square section at its lower end, so as to remain stationary 
whilst the table revolves. Above the table is fitted an adjustable cutter 
or boring block for the facility of boring out worn brasses, the bearing 
being on the table, so that the operations of boring holes with the lower 
tool and boring out with the upper tool may be performed 
simultaneously. 

3614. Borrie Storrers, J. C. Haddan.—Dated 12th September, 1878.— 
(Not with.) Wd. 

This consists of an elastic ball, made somewhat larger than the orifice 
and interior of the bottle neck through which it has to be forced, and 
forcing such ball in such a manner that after its passage through the 


neck it will recover its spherical shape, and thereby serve as a stopper 
when forced against the Tetecler of the lower part of the neck by the 
gaseous liquid placed in the bottle. 


3615. Suackies, F. Ramsay.—Dated 12th September, 1878. 6d. 

This relates to improvements on ts No. 530, in the year 1872, and 
No. 442, in the year 1878, and co’ of ing the spring by which 
the bolt is secured in tion by two inclined surfaces on the outside 
surface of one arm, so that when the bolt is turned a protection thereon 


— up one incline slightly com the arms towards each, until 
he projection the end of such incline, when the arms sp out 
and secure the bolt. By continuing th lution, the bolt on arriving 





e 

at the end of the opposite incline may be withdrawn. 

3616. Hats, &., R. Courtenay.—Dated 12th September, 1878.—(Not pro- 
ccoeded with.) 2d. 


A wai lining is fastened round the inside edge of the hat, and 
when not in use folds up inside the same, but when pulled out it is filled 
with air, which enters Tarough an opening at the bottom, and forms a 
float to support a person in water. 

3618. Fitter Presses, H, Rawlings.—Dated 13th September, 1878 —(Noi 
roceeded with.) 2d. 

Through the base of a strong framework a shaft or column, either with 
or without a table top, is caused to rise or fall by means of a lever, a 
screw, hydraulic pressure, or any combination of them. 

3619. Apparatus ror Scortnc Games aT Bitiiarps, &c., J. W. Cooper.— 
Dated 13th September, 1878. 6d. 

Two discs are made to rotate by means of a handle attached to each 
axis, or in any suitable manner, oonating © set of figures painted on each 
to be successively presented body Foy g in the case as the points are 
scored, When dither disc has ea fay ep! revolution a projection 
bears against an incline formed on a lever fi with a pawl gearing with 
teeth on a third wheel, bearing numbers, by which means the 
number of games played is recorded. 

3622. Supmartve Evecrric TeLzorarH CaBLes, W. Smith.—Dated 13th 
September, 1878. 
This consists in the eobetting of any desired number of iron or 
steel wires in long open spirals in the insulating material by which the 
ductor is surr ded 
3623. Pickers ror Looms, L. Bern and J. Cor, jun.—Dated 13th Septem- 
3 6d. 


ber, 1878. . 

The picker is of metal, the lower part a square hox closed at the 
bottom and open at the top, and filled with leather or other elastic 
material. A hole is made in one side so that the nose of the shuttle can 
enter and strike against the elastic packing, which is held in wes bya 

n. At the bottom of the box is a tongue, which runs in the bottom of 

he shuttle box. The top of the ig consists of two arms connected 

by a cross-bar, and having holes in their upper ends to receive a guide 
spindle on which they work. The picker band is attached to the cross 
bar. 





3625. Lastinc Boots anp Sxoes, &., J. H. Johnson.—Dated 18th Sep- 
tember, 1878.4 communication. )—(Not proceeded with.) 4d. 

Two hi are employed, one termed a machine for pulling the 
uppers trans ly or si , and the other a machine for adjusting 
the uppers lengthways upon the last. 

3626. pet => R. Essery.—Dated 13th September, 1878.—(Not pro- 
c0eeded with. . 

A bar is ioetaed which has at each gal worsen ii Peet at right 
angles to the bar. These cross pieces serve as axles for the wheels, w 
are so placed that one wheel is upon one side of the bar at one end 
the: and the other wheel upon other side of the bar at the other 
end, by means of which arrangement the person occupying the vehicle 
sits in equilibrium thereon. 

3628. Sevr-actinc Cow-miLkeR, H. J. Jordan.—Dated 14th September, 
1878.—{ Not an a 2d. 

A silver nozzle is inserted into each teat and the rear ends connected 
pa mag by flexible piping, so that the milk will run from all four teats 
into the pail in one continuous stream. 


8630. Tyrr-wriTING AND SrenocRapnic CopEs AND Apparatus Em- 
PLOYED THEREIN, J. H. Johnson.—Dated 14th September, 1878.—(A com- 
munication.) 

This consists of the mode of type-writing by the employment of steno- 
phic codes, the ting apparatus being formed with a double key- 
om each con’ ten keys, similar to those of a pianoforte, which 
actuate levers ted with punches or types, bencath which a strip of 


paper travels. 
$631. APPARATUS FOR BOLTING ‘AND 











iG Fitour, OATMEAL, AND 


CLEANIN 
B. Pe .— Dated 14th tember, 1878. 5 
we ot a ‘vertical rotating linder with bands of sheet iron 


p , 1878.—{A communication. )—{ Not F eiaaapanad with.) 2d. 
A jet of gas‘heats a die which can be forced down on to the stamp and 
cancel the same by slightly burning or discolouring it. 
8634. Apparatus yok THE Removar or Nicut Sou, Reruse, Farry 
&c., J. Robinson.—Dated 14th September, 1878.—(Not proceeded with.) 


2d. 

The night soil is in a box, which, when filled, is caused to slide 

up inclined ways in’ eee ae being balanced so that 

when it reaches the upper end of inc! the fore end being heaviest 

is easily tilted and the contents discharged. The box runs on wheels, 

aud is raised by means of ropes and a winch. 

83635. Stencu Traps anp Street Guiueys, R. Cardwell.—Dated 14th 

September, 1878. —(Not proceeded with.) 2d. 

This relates to jn Al ye on patent No. 250, dated 19th January, 
: ed dia extended down from the grid to one 

iw 


rid, instead of being in one piece with the cover, is hinged thereto, so 
frat it can be opened without raising the cover, and when open any 
matter resting yey the may easily be removed for swept 
downwards into * sludge box. 
Arcane FOR CURLING AND emma THE Bris or Harts, C. 


upon a flat table. On 
plate, which covers the parts not to be 
curled over, and the edges projecting beyond the template are then acted 
on by a roller caused to travel around and bear it the edge of the 
brim and bend it upwards, and then turn it over on the top of the tem- 
plate, the brim ha first been heated and softened by a circular iron 
carried by aswinging arm. The template is in sections to enable it to be 
withdrawn after the operation is completed. p 
3637. ——_ Pontoon Docks, &c., R. Turnbull.—Dated 14th Septem- 
ber, 1878. . 
A cavity is formed at one end of the pontoon and fits over a vertical 
pillar standing up from the ground in p water, so that the pontoon 
may be swung round thereon. The pontoon is made with air c! bers 
at the centre, which may be partitioned off horizontally in order that the 
submerging within a berth or in shallow water can be conducted without 
danger, the upper chambers being afterwards supplied with water to 
sink the pontoon to the full depth before a vessel is hauled in. 
3638. Macurives ror Separatine Ores, &., A. M. Clark.—Dated 16th 
mt eee se cies being at the ton ‘acted by a horizontal 
ter ic at t are upon a horizon’ 
blast and make their exit between an outer and inner ank whilst the 
heavier portions enter the inner cone, and also pass out through dis- 


ic} 


pes. 
oon. ee Reocucators, G. J. Parkinson.— Dated 16th September, 
1878. 4 : 

A shell is made in two parts, the lower one screwed to the gas supply, 
and the upper one to the burner. In the lower part is a disc with a hole 
in the centre, and between the two parts is a movable disc which allows 
a sufficient en of gas to pass between its edge and the shell to the 
burner. dise a conical stem attached to the under side and act- 
ing as a valve when rising and f. through the hole in the fixed disc. 
The supply of is thus regulated by the pressure on the movable disc, 
which causes the valve to be partially open or shut as required. 

. VENTILATORS aND Cuimney Cows, S. Brading.—Dated 16th Sep- 
tember, 1878. 6d. 

The ventilator is in two parts, the lower one being a round pipe 
attached to the shaft or chimney, and ha’ at its upper part an annw 
space for the reception of liquid, and into which an upper pipe fits 
loosely and is supported upon a pointed rod fixed to the lower pipe. The 
upper part of the top pipe is widened out into the form of a hollow and 
nearly annular cylinder at right angie to the pipe, and within which are 

several sets of frustrums of hollow cones, the small end of one 
inserted into the larger end of the next. Through the centre of 
the cylinder passes a bar with a hole in it to receive the point of the rod 
whi bes pe the upper pipe, and from the bar depends a tube 
encircling the rod, and reaching nearly to the bottom of the upper pipe. 
To the upper part of the cylindera rudder plate is fixed to keep the venti- 
lator always to the wind. 
3642. ALarvum™ ror Licutine Lamps, W. BE. Gedge.—Dated 16th September, 
1878.—(A communication.)—(Not proceeded with.) 4d. 

The clock is set so as to cause a match placed in a holder to be ignited 
by friction and swung round so as to ignite a lamp at any given time. 
3648. Governor For Marine Enotnes, N. Kempthorne.--Dated 16th Sep- 

tember, 1878,—{ Not procesied a 

In order to prevent — when the propeller is out of the 
water, a dle projects ugh the side of the vessel near the stern 
and forward of the propeller. To the outer end of the s o inane 
lever is attached, and to its extremity is fixed a cup, with the e oO} 
its periphery at right angles to the side of the vessel. The end of the 
spindle within the vessel is connec ith the throttle valve. When 
the screw is immersed the cup is also immersed, and the pressure of the 
water thereon (due to the speed of the vessel) keeps the throttle valve 
open, but when the screw is drawn up the cup is also drawn up, and the 

ure being removed, the throttle valve is closed by means of a weighted 
lever connected with the hanging lever. 
3644. Syriners, G. J. "i iemad 16th September, 1878.—(A com- 


munication. . 

A hollow vul ite tube is formed with longitudinal slots, and contains 
a flexible reservoir closed at the top end, and communicating at the base 
with a nozzle, by which the or emptied. 
pressure to the slotted of the tube the y 4 
and upon the nozzle in the liquid to be introduced to the 
reservoir, and the pressure removed, such li will at once rush up the 
nozzle and fill the reservoir. now pm pressure to the slotted 
tube, the liquid can be caused to issue throigh the nozzle as required. 


3645. Revotvine Smatt-arus, W. J. Hill.—Dated 16th September, 1878. 


(Not with.) 2d. 

The front of the hammer has a jointed arm for cocking it, such arm 
being capable of moving i ds, but i ble of mi: outwards 
beyond the line of the front of the hammer. The sear arm is in one piece 
with the trigger, and besides holding the hammer at full cock serves to 
act upon the cocking arm jointed to the heel of the trigger ; below the 
sear arm, is the lifter, by which the revolving cylinder is partly turned. 
The free end of the upper limb of the main s bears against the back 
of the hammer. Was Ss Gripes eee e sear arm acting 
the jointed arm on the hammer lifts the latter to full cock. yet 9 
motion the lifter is raised, the revolving cylinder partly turned, and the 
lower limb of the main spring compressed. 
3646. Lirz Buoys, Oey A, Robinson.—Dated 16th September, 1878.—(Not 


with, . 
Two skeleton frames are connected by spring and covered with a water- 
Ee casing, so that when not in use they may be closed up by pressing 
e two frames together and securing them. 
3647. TransmiTTERS FoR TELEPHONES, H. Hummings.—Dated 16th Sep- 





tember, 1878. 6d. 
Two vibrating diaphragms composed wholly or ly of metal, such as 
platinum, silver, ferrotype iron, tinned iron, |g are in close 
proximity to each other, and ted ti with the it 





~ aw. vy? 

les of a galvanic battery, the receiving telephone being in circuit. The 
intorve space is filled with carbon about one-sixteenth of an inch in 
depth, and the whole is secured in a box of suitable non-conducting 
material with a mouthpiece. 
3648. Macuivery ror Curtine, WinDING, AND Roiiine Paper, W. R. 

Lake.—Dated 16th September, — communication.) 6d. 
frame with ide rolis and sets of adjustable cuti 

knives is employed in con ion with an unwinding shaft at one end o! 
the machine, 07 renege Aa hed ow red . and at the other end 
a winding-up shaft, upon which the several are re-wound. A 4 


below the nozzle, so that although the nozzle can mov ti- 
cally it is prevented from tipping either to one side or the pe ag A 
round ring to receive the shade is supported at a suitable distance above 
the nozzle by means of wires extending upwards from the latter to the 
shade ring. 


3650. Tracrion Enctnes, &c., D. Greig, G. Achilles, and W. J. Lineha: 
eo ee 
Ww y of the engine to play freely up and down on 

springs without interfering with the driving of the road wheels, two studs 
are connected on the spur wheel by links to a square frame throu; 
which the axle passes freely, and the frame is coupled by two other links 
to the road wheel, the latter links betas. at right angles to the former. 
Thus the road wheel can be driven continuously by the road spur wheel, 
and yet be always free to play up and down as the springs permit it. 
3651. Storrers ror Borries, J. Worthington.—Dated 16th 

1878.- (Not proceeded with.) | 2d. 7 ee 

o is made in the side instead of at the end of the bottle 
neck for the ingress or egress of the ot and is covered by an elastic 
collar also formed with an opening, so that the opening in the bottle can 
be covered or uncovered by simply shifting the collar round the neck. 
3653. Castors, G. Dean.— Dated 16th September, 1878. 4d. 

Duplex, triple, or other suitable number of balls are edina 
socket casaped in the ordinary way to the legs of the article of furni- 
3655. Sirk Boirine REELS, J. Smith.—Dated 16th September, 1878. 4d. 

The silk is carried on horizontal ribs or bars attached to the ends of 
arms proj from the centre boss of the reel as usual, but between 
ae a springs are interposed so as to give a certain amount of 
3656. Manuracrure oF Eecrropes ror Execrric Licutine, &c. 

A. H. P. Stuart-Wortley.--Dated 17th September, 1878, 4d. 

The carbon points are covered with a hood of asbestos spun and woven 
round the | pe ; or the asbestos may be mixed with the gas coke pre- 
viously to its being formed into sticks and baked. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tuts week’s mail from Australia has not brought more than a 
small supply of orders. Certain antipodean merchants complain 
in the communications which they have sent home, that their 
stocks are becoming inconveniently bulky, and that they are larger 
than they were a month ago. Buyirg has been repressed in the 
colonies by the continued scarcity of money, and by the action of 
the bankers, who are less disposed than heretofore to afford the 
accommodation which some traders need. 

The prices which were ruling when the mail left show that bar 
and iron realised from £9 to £11; sheet iron from Nos. 8 to 
18 was quoted £10 10s., and Nos. 20 to 26 fetched £13 10s.; 
plates sold sox at £9 to £12; and hoops, £9 to £10. Fencin; 
wire could be sold only with difficulty, and then in but aaa 
lots ; for Nos. 6, 7, and 8, £12, £12 10s., and £13 5s. was procur- 
able. Galvanised iron was unchanged in quotation; ordinary 
brands of Eng ish 26 gauge were offered at £20 10s. to £21, and 
fine brands sold at £22. line of Orb brand was disposed of at 
£22, and Gospel Oak sold at £23. Tin-plates experienced a mode- 
rate demand at 10 per cent. advance on invoice for good and 
saleable assortments. Small lots of pig iron fetched £4 10s., but 

r quantities had gone at £4 2s. 6d. 

he mills and forges have not been doing much more work this 
week than last ; nor have quotations altered. Among the firms 
who roll the minimum sorts there is yet plenty of competition 
which is encouraged by the offers made here from Cleveland and 
from South Wales mainly. A demand is being expressed for 
corrugated sheets having corrugations of wider dimensions than 
those usually adopted. This has led to the construction in this 
district of the requisite machinery. Dies to make 9}in. corru- 
gations are being made, together with the requisite rolls ; and 
some are this week being dispatched to Liverpool and Bristol. 

Engineers who are engaged mostly upon roofs have just 
received as on Indian account in particular, as to whether 
the time allowed for the completion of the work is more than 

y inconveniently limited. 

A strike, which has now lasted some eleven weeks, is still going 
on in the plane trade of a against a proposal by the 
masters to withdraw the bonus of 10 per cent. which was granted 
a few years ago. 

American bgp ave in chandeliers is now developing itself 
in the form of cheap bronzed cast iron frames, which are being 
—— in considerable quantities. 

atent wrought iron nails are lower in price nov- than for years 
past, and some sorts have just been reduced 10 per cent. 

The pig iron trade is quiet. Sales continue to be booked b 
local firms for small lots of medium qualities, and high-class all. 
mine iron continues to change hands. In the last case makers 
secure their own terms. 

Coal is without change. The reductions in wages consequent 
upon the drop in prices announced last week are being carried 
out, and there is a faint hope that the colliers may even yet 
consent to work nine hours a day. Yesterday—Wednesday—the 
committee of the Coalmasters’ Association met representatives 
of the men at Dudley, and repeated the offer which they made 
some time ago to pay higher wagesif the men would adopt the 
nine hours’ system. The representatives of the men did not set 
forth any decided objection to the proposed change, and they will 
return with their definite reply a fortnight hence. is, how- 
ever, is just as matters stood at this stage upon the previous 
occasion. 

The wages question amongst the colliers in Warwickshire is 
assuming a more specific aspect. 

The arbitrators under the South Staffordshire Mines Drainage 
Acts have made a draft mines drainage award for the Tipton 
district, assessing the rate required at 6d. per ton on ironstone, 
coal, slack, and other mine and 3d. per ton on fire-clay and 
ironstone. No graduation is allowed, and only a few mines are 
totally exempt from payment. The arbitrators also announce 
their intention of making a draft mines drainage award for the 
Bilston district, assessing the rate required at 3d. per ton on 
ironstone, coal, slack, and other minerals, and 14d. per ton on 
fire-clay and limestone. These awards will be ratified or other- 
wise at a joint meeting of arbitrators. 

The Birmingham es Council have determined to hold a 
conference early in August for the di ion of suggestions on 
the proposed Federation of Councils, and the various councils 
within a reasonable distance of Birmingham are to be invited 
to send representatives to the conference. 

The bill for increasing employers’ liability for accident to their 
employed is receiving but little sympathy from two at least of 
the members for Birmingham. 

The Report of the Guardians of the Birmingham Proof House 
for the year ending December, shows that tle number of barrels 
of all kinds proved was 558,815, against 458,656 in 1877, and 
466,748 in 1876. The total amount received for barrels proved 
was £6288, the profit being £1489. In Belgium the number of 
barrels of all kinds proved in the year was 801,875, as against 
685,392 in 1877, and 603,561 in 1876. At the annual meeting of 
the trade on Tuesday the chairman said that the trade in high- 
class rad had not been what they could desire it to be; the 

{ increase had been in low-priced guns. That fact, he appre- 
ended, was owing to the state of trade, and because also they 
had to compete with Belgium. He hoped they always would be 
able to make a low-priced gun; if they did not they would be 
unable to compete with that nation. 

The contractors are proceeding with the erection of the Canal- 

street Bridge in Wolverhampton, of which the particulars 
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Bridges, who secured the contract for the ironwork, has this week 
begun to deliver portions of the structure. 

The Mayor of Birmingham—Alderman Collinge—has retired 
from the firm of Collinge and Wallis. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Aw absence of demand continues to characterise the iron trade 
of this district, and even the practical withdrawal of north 
country iron from this market, owing to the high prices which 
have been asked since the commencement of the Durham strike, 
is causing no run upon other kindred brands, which can still be 
bought at prices nearly, if not quite, as low as ever. There was avery 
dull market at Manchester on Tuesday, and but a small inquiry 
for any description of iron. The slightly better tone in the cotton 
trade is causing a rather more hopeful feeling in some quarters, 
as it is upon an improvement in the cotton e that any im- 

vement in the iron trade of this district very largely depends ; 
ut there is not yet anything to justify any very sanguine expecta- 
tion of relief from this quarter, and where machinists are repo 
to be busier, it is almost solely on foreign orders that they are 
engaged, the home demand being almost dead. 

There is not much change to notice with regard to the ition 
of Lancashire makers of pigiron. Nominally, the quotations for 
delivery into the Manchester district are 46s. per ton for No. 3 
foundry, and 45s. for No. 4 forge, less 24 per cent., but there is 
little doubt local iron could be bought at 1s. per ton under these 


ures, 

With regard to outside iron, there is also but little alteration to 
notice. Lincolnshire and Derbyshire irons, although some of the 
makes are rather firmer than they were, are still offered in this 
district at late rates, Lincolnshire iron delivered equal to Man- 
chester being quoted at 44s. to 44s. 6d. per ton for No. 3 foundry, 
and 43s. 6d. for No. 4 forge, less 25 per cent., with good brands 
of Derbyshire quoted at about 1s. to 1s. 6d. per ton above these 
figures. With regard to Middlesbrough iron, quotations are not 
of much value, as there is no business doing but for guaranteed 
a a delivery ; 46s. 4d. to 48s. 4d. per ton net cash is asked 

or No. 3 foundry, with delivery over the year offered at 45s. 4d. 

r ton. 

The finished iron trade continues in a very unsatisfactory 
condition, manufacturers still complaining of the scarcity of 
orders, and the extreme lowness of the prices which have to be 
taken. For delivery into the Manchester district, Lancashire 
bars are still quoted at from £5 10s. to £5 15s. per ton. 

Some of the engineering works are now better employed than 
they were, and this seems to have given rise to reports of a very 
exaggerated character, one large firm of locomotive builders being 
reported to have secured orders which had necessitated the taking 
on of from 500 to 1000 men. I may, however, state that this is 
altogether wide of the facts. Certainly some foreign orders have 
recently been received in the district, and since the termination 
of the boilermakers’ strike work has been more regularly pro- 
ceeded with, which has enabled the employers to increase their 
staff of men, but it is only in exceptional cases where they are 
anything like fully employed. 

e coal trade is generally dull, and with few exceptions the 
pits are now working short time. The average quotations at the 
pit mouth are about 9s. to 9s. 6d. for best Wigan Arley, 8s. to 
8s. 6d. for good ordinary, 6s. 6d. to 7s. 6d. for common sorts and 
Pemberton four-feet, 5s. 6d. to 6s. for common house coal, 4s. 6d. 
to 5s. for steam coal, 3s. 9d. to 4s. 3d. for burgy, and 2s. 6d. to 
3s. 3d. for good slack. 

I have to report a continuance of the improved tone in the 
hematite iron trade of North Lancashire and Cumberland. 
Inquiries have been more numerous, and sales have been effected 
with more freedom. Deliveries are considerable both by shipping 
and rail. Large cargoes of iron and steel have been shipped to 
foreign and colonial ports, and others are totollow. This has 
resulted in the reduction of stocks, but there is still a large 
tonnage both of iron and steel in hand. It is obvious, however, 
that even with the increased demand, and the accele 
deliveries, there will be no need to augment the output of the 
furnaces, as stocks will be able to ae 2 demand with which 
the furnaces cannot cope. Steel makers are nearly fully 
employed, several foreign orders being in hand. Prices of iron 
and steel are unmoved, but I am told some makers are much 
firmer in their transactions. Shipbuilders have not booked any 
new contracts. This trade is exceedingly dull, and where con- 
tracts are offered, competition is so keen, that builders complain of 
their inability to make a profit. Finished ironworks are employed 
about five days per week, butsome of the mills arestopped altogether. 
Iron ore is in poor request. Makers of iron in the district are the 
chief consumers—indeed, very little of the raw material now goes 
out of the district ; 10s. 6d. is still the average value for good ore. 
Much quietness is still observable in the coal trade. The demand 
for manufacturing qualities is very slow. Steam shipping, how- 
ever, requires large deliveries, but in the West Cumberland 
district coasting vessels are indifferently supplie1 with 
owing to the strike still existing there. A number of the miners 
have resumed work on the terms offered by the masters, but I 
am told this resumption of labour is distasteful to the leaders of 
the union. New strikes at Whitehaven and Harrington are, 
however, announced. There is still a large number of iron 
miners from the Cleator and Furness districts emigrating to 
America, South Africa, and New Zealand. 

When the announcement was made a few weeks ago of the 
Cleveland steel discovery, many makers in this district were much 
concerned about it; but I think Iam now in a position to state 
ae ao district will be able to hold its own in the steel trade of 
the future. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Our manufacturers who do an American trade report a con- 
tinued improvement. In the steel trade Messrs. Wm. Jessop and 
Sons, Limited, are doing very well indeed with the United 
States, and I hear of other manufacturers who are similarly 
favoured. ere is also a better demand from America for 
cutlery, sheep shears, and similar goods. Business is daily 
becoming brisker across the water, and our manufacturers are 
participating in the more prosperous condition of things. 

The Spanish trade continues to improve, and I hear of one or 
two capital orders from other quarters, including Russia. 
That country has recently had a large quantity of files, 
and another heavy order has been “‘ placed ” since my last letter. 
Very good prices are at present obtained in the file trade, in 
spite of the keen competition. Machine-cut files are now exten- 
sively made in Sheffield, though few of the manufacturers appear 
particularly anxious to announce the fact. Passing through 
some of the workshops, the short, ‘‘ chopping ” sound of the file- 
cutting machine can now be frequently heard. Sheffield workmen 
took very unkindly to this innovation, but it is now fairly 
established. The hand-cut file, however, will always hold its 
~~ for work where the reliability of the tool must be beyond 
oubt. 

In the rail mills employment is still fairly abundant, at the 
low rates which have been current now for several months. In 
spite of these remarkably “‘ fine” quotations, the manufacturers 
keenly compete for orders, and some curious stories of the way 
in which they ‘‘ cut” one another serve to show how eager they 
are to keep their plant going. The other, branches of the heavy 
trades are very inanimate, several of the large works being on 
half time, and in very few cases is there more than four ye 
work a week. 

The saw and edge tool trades are very quiet, and the same 
remark applies to the silver and allied trades, The white meta 





branches have not recovered the low tone of last year, and there 
are no indications whatever of a change for the better. 

In the district around Barnsley, which must now be taken into 
account, the mills and furnaces at the Meton and Elsecar Works 
are kept fairly going, whilst the pee > of Bessemer rails, tires, 
axles, Ke., at the Yorkshire Iron and Steel Works, Penistone, is 
quite up to the average, and will mee continue so for a few 


factory, and last week’s shipments embraced £2500 worth of 
machinery, of which £1147 went to Calcutta ; £18,500 

including 2207 tons of cast iron pines, valued at £12,444, for iio 
de Janeiro; £2650 for Bombay, £1 for Valparaiso, and £1230 
for the Mediterranean ; miscellaneous articles, of which 


£2412 were despatched to Bombay, £1460 to Montreal, and £1000 
to eens | £903 steel rails for Montreal, and sewing 
hines, of which £3475 went to the Mediterranean, £1587 to 





months at least. The output of pig iron is fairly maintained, 
— and Meton showing two furnaces in blast, and Elsecar 
our. 

In the engineering departments of the district there is a slight 
improvement, partly caused by new plant being laid down in 
several of our mills, and partly by the “spurt” at one or two 
collieries. 

A serious piece of news has been communicated to me, and I 
have since ascertained that it is accurate. The South Yorkshire 
coalowners and colliers recently agreed, at the instigation of Mr. 
Mundella, M.P., to refer their wages dispute to arbitration. Mr. 

bert Baxter (Messrs. Baxter, Rose, and Norton, London), and 
Mr. A. M. Chambers (Messrs. Newton, Chambers, and Co., Thorn- 
cliffe Collieries), were appointed to represent the owners, while Mr. 
Lloyd Jones, London, and Mr. 8. Stansfield, South Staffordshire, 
acted on behalf of the men. Mr. Ellison, the judge of the Shef- 
field County-court, was appointed umpire. The parties were 
heard, and the case cl three weeks ago. ‘The employers 
expected the award ten days ago, and its non-arrival excited some 
surprise. I was informed on Tuesday that there was a “hitch” 
in the arbitration, the hitch being simply this—that the miners, 
dissatisfied with the hearing before the umpire, had notified Mr. 
Ellison that they would require a further meee otherwise they 
would not abide by the award. This startling demand has been 
communicated to the employers, and thus the matter stands at 
present, there being considerable risk of the whole arbitration 
proceedings falling through. The amount in dispute is 124 
per cent. 

There is a better demand for coal—household sorts for the 
London market—owing to the stoppage of the Durham pits. 
Prices, however, have generally fallen since the Ist of May. or- 
tomley coal has been reduced—finest, from 21s. 3d. to 18s. 4d. per 
ton ; selected, from 15s. 5d. to 12s. 11d.; screened nuts, from 11s. 3d. 
to 9s. 2d. The Nunney coal has also been redu There is a 
good demand, caused by the cold weather, for Lincolnshire and 
the Eastern Counties. Slack and smudge ore difficult of sale, 
and most of what is raised is converted into coke. New ovens 
are in course of erection at the Hoyland, Silkstone, and Mole- 
hill Main Collieries, and a number of the ovens at Silkstone 
Common, belonging to the Frodingham Iron Company, have been 
re-lighted. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

On Tuesday the Cleveland iron market was exceedingly ot 
and very little business indeed was transacted. Everybody 
seemed inclined to wait the issue of the arrangement for bringing 
the Durham strike to an amicable settlement. Makers’ quotations 
were nominally the same as last week. Messrs. Connal and Co. 
report that their Middlesbrough f.o.b. warrants are quoted 
nominally at 38s. 6d. to 39s. net for No. 3. 

The manufactured iron trade is extremely dull, although two 
or three firms, having obtained supplies of coal, have been able to 
re-light their forges. Messrs. Fox, Head, and Co.’s Newport 
Rolling Mills were laid off for want of coal, but the firm having 
obtained sufficient, work was resumed on Monday morning. A 
most diabolical attempt to injure the plant at the works was 
discovered just in time to prevent mischief being done. <A piece 
of iron was found wedged Scewees the cogs of a large spur-wheel, 
and tarred over so as to escape notice. If the machinery had 
been set in motion before this was discovered, as might very 
easily have happened, a complete break down would have been 
the result, and the works would have been laid off for two or 
three weeks at least. The lives of several workmen would have 
been in jeopardy, and the damage to machinery almost 
incalculable. A considerable reward has been offered for the 
detection of the perpetrators of the outrage. The Consett Iron 
Company have re-started the whole of their plate mills. 

Iron shipbuildeis have not very much cause for complaint just 
at present. 

e trade in coal has been extremely brisk during the week. 
There has not been so much importation, and, consequently, the 
demand has kept pace with the supply. Household coals have 
been sold by some merchants from 2s. to 3s. per ton higher than 
before the strike, while others of an enterprising character have 
om re coals by ship from Newcastle and delivered them at the 
old rates. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has not been quite so ens during the past 
as in the pene week, yet a fair amount of business has been 
done, both in warrants and makers’ brands. While the former 
have fluctuated somewhat the latter have been steady generally, 
and particular qualities have increased in value. There is still a 
large foreign demand, Germany continuing to purchase exten- 
sively. In the course of last week the shipments aggregated 
12,923 tons, being 1128 more than in the preceding week, and 
4070 over those of the corresponding week of last year. Since 
Christmas there is a total increase in the pig exports of 40,256 
tons. The imports from gegen 4 , though rather better 
than in the preceding week, are much smaller than they were 
twelve months ago, and the mining dispute in the North of 
England has diminished them to a greater extent than might 
otherwise have been the case. There is a total decrease in the 
imports since the beginning of the year of 19,388 tons. Large 
quantities of pigs continue to be sent into store. Last week 
4254 tone were added to the stock in Messrs. Connal and Co.’s 
stores, which now amounts to 253,400 tons. One furnace has 
been dam down at Eglinton Ironworks since last report, 
leaving eighty-six in blast, as compared with ninety-four at the 
same date last year. 

The warrant market has been considerably affected yom 
Durham strike, and on Friday the tone was strong in the belief 
that the quarrel would be of some duration. Business was done 
in the forenoon at from 43s. 5d. to 43s. 74d. cash, and 43s. 7d. to 
43s. 8d. one month; while 43s. 7d. cash was the only quotation in 
the afternoon. The market was closed on Monday on account of 
the bank holiday. On Tuesday the market was flat with busi- 
ness at 43s. 14d. and 43s. 2d. cash, and 43s. 4d. one month. On 
Wednesday the market was very steady all day, with a fair busi- 
ness at 43s. 14d. to 43s. 3d. cash, and 43s, 4d. one month. To-day 
—Thursday)—the market was also steady at about the same rates 
as on the preceding day. 

Makers’ iron is in good demand at slightly firmer rates, there 
being an advance in Coltness of 2s. per imperial ton, and of 6d. 
in some other cases. The following are the quotations :—G.m.b. 
f.0.b., at G w, per imperial ton, No. 1, 44s.; No. 3, 42s. 6d.; 
Gartsherrie, No. 1, 48s.; No. 3, 44s.; Coltness, No. 1, 54s.; No. 3, 
45s.; Summerlee, No. 1, 45s. 6d.; No. 3, 43s. 6d.; Langloan, 
No. 1, 50s. 6d.; No. 3, 44s.; Carnbroe, No. 1, 45s.; No. 3, 
43s 6d.; Monkland, No. 1, 44s. 6d.; No. 3, 428. 6d.; Clyde, No. 1, 
44s, 6d.; No. 3, 42s. 6d.; Govan, at Broomielaw, No. 1, 44s. 6d.; 
No. 3, 42s. 6d.; Calder, at Port Dundas, No. 1, 48s.; No. 3, 
43s. 6d.; Glengarnock, at Ardrossan, No. 1, 46s.; No. 3, 43s. 6d.; 
Eglinton, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Dalmelli mn, No. 1, 


; No. 3, 42s. 6d.; Carron, at Grangemouth, No. bs 
ditto, specially selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, 
No. 1, 49s.; No. 3, 45s. 


The foreign demand for manufactured articles continues satis- 





Antwerp, and £965 to Valparaiso. 

There is no improvement observable in the home department 
of the coal trade, but there has been a better inquiry for cargoes 
for abroad, and the shipments from Glasgow in the course of the 
past week 11,000 tons. Prices are without change, 
A better demand for coal has been also experienced on the east 
coast, especially since the commencement of the Dur! strike, 
which has tended greatly to increase the shipping demand. Most 
of the ports have been quite busy for the past two or three weeks, 
During the month of March, for example, 43,881 tons of coals were 
shipped at Burntisland, as com with 24,855 tons in the cor- 
a grey month of last year. The miners have been working 
full time at most of the collieries, but their wages have not 
improved, neither have the prices of coals. 

the Carron Ironworks, all pieceworkers have had their 


wages reduced 24 per cent., while the men on day work have 
been required to put in fifty-seven hours per week, though in the 
meantime they are to work only five days per wee The 


eres in Dundee connected with the engineering trades, as 
well as those in other towns on the east coast, are now extending 
the hours of labour from fifty-one to fifty-four per week, without 
any corresponding increase in wages. In some places the men 
evince a strong feeling of opposition to this movement, but no 
dispute of importance is anticipated. 

he colliery owners of Fife and Clackmannan have refused to 
reduce the terms charged to the colliers in their employment as 
house rent, and the men decided, at a meeting held at Dunferm- 
line, on Saturday, to take no further action in the matter in the 
meantime. At the same meeting there was under consideration 
the programme of business, to be submitted to a conference of 
miners, to be held at Barnsley, on the 13th current, at which the 
advisability of laying all the mining communities of Great Britain 
idle for four or six weeks will be discussed. It was resolved to 
express sympathy with the South Yorkshire miners, but at the 
same time to urge the necessity of the districts being consulted 
before pledging themselves to any particular policy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Exspw VALE seems fated to meet with misfortunes. Just as it 
had recovered from the last disaster another trouble has occurred, 
and by a breakage at the blast furnace it will be impossible, I 
hear, to make pig for the next six weeks. When the stock is 
used, which wil this week, a stoppage is imperative. This is 
unfortunate when tolerably good orders are held. Panteg keeps 
busy, and now that rail-making is not carried on at Swindon, 
these works have a large proportion of Great Western Railway 
orders, having a running contract and taking back all old rails. 

I hear of large orders floating about. Australia is in the 
market for great quantities of rails, but it is yet uncertain 
whether they will be booked in Wales or not. 

The Tatf Vale Company lost their application for line No. 2 
new bill, but gained No.1. I believe this was really all that 
they wanted. 

‘The fears regarding a strike amongst the Welsh colliers have 
been allayed to a considerable extent by the action of the Dowlais 
colliers, who have consented to a reduction of 10 per cent., rather 
than wait until June, when it was intimated a larger reduction 
was almost certain to be enforced. 

The strike continues at Lydney, bailers, shinglers, and 
puddlers, being still out. ‘The claim of the men is for an ad- 
vance of 5d. per ton. 

The Blaenavon colliers are favourable to a scheme for limiting 
output, similar to that which has been successfully carried out in 
connection with the tin-plate trade. I hear that various Welsh 
collieries will be represented at the Barnsley meeting, to be held in 
the course of the present month. 

Amongst other dissentients to the peaceful policy inaugurated 
by the Dowlais men are the colliers of Treorky. At a large 
meeting, attended, it was estimated, by fully 6000 men, it was 
decided to try and bring about a general union with the colliers 
of England, Scotland, and Wales, and have a complete suspen- 
sion of trade until fair wages and reasonable prices could be 
obtained. 

There is nothing new in the tin-plate trade. 








Society or Encrneers.—At the ‘last monthly meeting of the 
Society of Engineers, the following — were balloted for 
and duly elected, viz., Mr. Geo atthew Ward, of Warring- 
ton, Mr. Robert Berridge, of Bishopsgate-street, and Mr. Henry 
Robinson, of Westminster, as members; and Mr. Richard 
William Cooper, of Westminster, as an associate. 

Sovrh Kxysincton Musrum.—Visitors during the week 
ending May 3rd, 1879:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 11,799; mercantile 
marine, building materials, and other collections, 2276. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
till 6 p.m., Museum, 3is7 ; mercantile marine, building materials, 
and other collections, 110. Total, 16,622. Average of corre- 
sponding week in former years, 16,134. Total from the opening 
of the useum, 18,032,493. 
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MINING AND METALLURGY AT THE PARIS 
EXHIBITION. 
No, XII. 

The mineral resources of Italy were presented in a care- 
fully selected and arranged series of examples, with a 
short descriptive account of considerable interest, which 
might be takenas su pene. theinformation contained 
in the catalogues of former exhibitions, especially that of 
1862. A very fair measure of the relative importance of 
the different minerals may be formed from the quantities 
exported, as the want of fuel prevents the establishment 
of smelting works upon any great scale. These were as 
follows in the year 1877 :—Iron ore, 236,667 tons ; copper, 
29,616 tons ; lead, 27,531 tons ; zine, 78,255 tons ; man- 
ganese, 7375 tons ; sulphur, 210,327 tons. In addition to 
the above, about 140,000 tons of marble are raised in the 
quarries of Carara, of which a very large proportion is 
exported. Pig iron, witha high proportion of manganese, 
pn other kinds free from phosphorus, are made in Lom- 
bardy, Tuscany,and Umbria, tu a total of about 30,000 tons 
annually. ‘The copper smelted is about 300 tons, and the 
lead 10,000 tons. 

The chief iron a apn centre is the island of Elba, 
the mines being chiefly under Government administration 
as part of the national domains. These are principally 
at the eastern end of the island, at Calamita, Rio, Rio 
Albano, and Terranera, the total area covered by the 
deposits being about 4,300,000 square metres. The 
principal minerals are specular hematite, limonite, mag- 
netite, titaniferous iron ore, spathic carbonate, and Iivaite 
or Jenite a silicate of iron, the first two being the most 
abundant. A large proportion of the produce is derived 
from the enormous waste heaps of former eserayn @: both 
by artificial washing, and selection from points where the 
washing has been effected by the winter rains. These 
are known as minuti lavati—washed smalls. Those 
broken from the rock in lumps of 4in. and above are 
called andunti, and are further qualified as guarzosa, i.e., 
siliceous ores, and scarto, or those associated with talcose 
schists or other rocks ; a fifth class is the puletta, or 
hematite sand, naturally washed on the shore, which is 
collected at half-tide. e export in 1876-77 amounted 
to 212,500 tons, vf which about one-half was washed ore, 
and seven-tenths of the remainder hard ore of different 
kinds. Rather more than half, or about four-sevenths of 
the total, goes to France and Corsica, two-sevenths to the 
North of Europe and North America, and the remaining 
one-seventh to the mainland of Italy. Notwithstanding 
the competition of the Algerian and Spanish mines, the 
Elba ore trade has been considerably developed of late 
years, the export having inc from 126,000 to 
212,500 tons in five years. This is in great part due to 
the loading facilities, there being now thirteen piers of 
different Kinds at various points along the coast, the 
largest being of sufficient capacity for two ships of 800 
to 1200 tons to load at the same time. The average 
number of loading a in the year has been about 217. 

The calamine and lead ore deposits of the Island of 
Sardinia, which are among the most important of their 
kind in Europe, were represented by a large series of 
minerals and plans of workings from Monteponi, Mal- 
fidano, and other mines, contributed by the Mining Asso- 
ciation of Iglesias. The Malfidano vein was reproduced in a 
model of half-size in the actual mineral as it appears in 
the lower working levels 55 fathoms below the surface ; 
it is about 25ft. thick, and produces about 45,000 tons of 
calamine yearly. Montesanto is remarkable among the 
Sardinian mines for producing native and other rich 
silver ores in addition to those of lead. The Alpine 
— yon ome were those of oe sg in the Val 

"Aosta, ucing copper pyrites in small quantities, 
which ie hitherto ce smelted, but is now to be 


treated in the wet way in order to recover a proportion of | we 


gold and silver not hitherto utilised. Some of the speci- 
mens exhibited showed a notable proportion of gold. 
Another interesting copper mine—that of Monte Catini, 
in Tuscany, which formerly yielded very large profits 
from i lar masses of rich ores in_ serpentine, 
but has for some time been poor — a rs to have 
come into ore in quantity again in depth. The spathic 
ores of Brescia and Bergamo and the magnetites of Cogne 
appeared in the form of pig and malleable iron made in 
small furnaces and forges in the Alpine valleys according 
to old-fashioned methods, but with the result of pro- 
ducing materials of high quality. Of more general 
interest is the ferro-manganese of Ponsard and Giglio of 
Florence, containing 84 per cent. of manganese, and 
within a few units of the highest made in other coun- 
tries. Sulphur, asphalte, and boracic acid were also well 
represented in the collection, the former from Sicily. 
Romagna, and Brescia, and the last from De Lardere 
and Co,’s well-known works in the lagoons of Tuscany, 
but without special details. A series of examples of the 
application of asbestos by Furse Brothers and Co., of 
Rome, was noticeable as turning to practical account what 
was not very long since a mere mineralogical curiosity. 
The newly organised Geological Survey of Italy was 
very fully represented in this section of the Exhibition. 
Their collection included a general map of Italy on the 
scale of aapoay or about -nine miles to the inch ; several 
sheets of the general map on a scale of 55355, about 
ljin. to a mile; others on larger scales of special 
mineral a and two very beautiful models of Etna and 
Vesuvius. These very satisfactory results have been 
obtained not by the work of the official geologists alone 
but by the co-operation of Italian geologists of all 
c and were extremely valuable as contributions to 
the e knowledge of one of the most interesting 


countri \ 

_The iy greatest interest in the minerals exhi- 
bited from G were the calamines from the Laurium 
Mines and the products of the Laurium Smelting Works, 
two establishments ing similar names but belonging 
to different proprietors, the first being a French com- 
Gin. the latter the well-known works established 

and Company, and afterwards, in consequence 





of disputes, in which diplomacy intervened, purchased 
by the Greek Government and reorganised under a local 
company. The French mining company holds concessions 
covering about 7000 acres. which produce calamine in 
deposits at the contact of alternating bands of schist and 
limestone, the calamine being found in masses in the 
latter rock somewhere to a depth of 30 or 40 yards, The 
specimens exhibited were remarkable for their purity 
and beautiful colour. The present average production is 
about 4000 tons monthly of crude calamine, which when 
calcined assays 60 per cent. and upwards of zinc. There 
is also a small production of lead ores, principally 
seoenee with some galena, the latter being very rich in 
silver. 

_ The Laurium smelting works are principally engaged 
in working up the old slags remaining from silver smelting 
carried on in the time of Pericles. These contain from 


10 to 16 per cent. of lead and 12} to 20 oz. of silver per | gas 


ton, to which are added the products of the mechanical 
concentration of the “ Ekvolades” or waste ores of the 
old workings, which contain about the same quantity of 
lead as the slags, but from three to five times as much 
silver. These products are calcined, and fitted in a 
reverberatory furnace, and afterwards smelted in small 
blast furnaces, producing a hard lead which is very 
arsenical and contains from 1 to 13 per cent. of silver. 
This is mostly sent to Newcastle, where it is softened and 
desilverised. The annual production is from 8000 to 
9000 tons. 

The iron ores of Greece are of a certain importance. 
The principal deposits in the Island of Seriphos are 
worked in open quarries; the ore, a manganiferous hema- 
tite, contains about 50 per cent. of iron and 4 per cent of 
manganese. This was for a time smelted for special 
Bessemer iron on the Tyne under the name of the Royal 
Greek Pig Iron. Chromic iron ore, magnesite, and 
emery are the remaining principal minerals of import- 
ance found in Greece; the last is exclusively worked 
for the Government of the Island of Naxor. The two 
former are found at various places in very irregular 
deposits. 

As matter of curiosity the collection of antiquities 
from the mines of Laurium deserved notice. It included 
mining tools, lamps, dressing and grinding machines, cupels 
and masses of Hicharge, besides ornaments of various 
kinds, The assay cupels are very similar to those used 
at the present time. 

The most important item in the Russian collection were 
the series of iron and copper products from the works of 
Prince Demidoff at Nischne Tagilsk, both metals being 
of the highest quality as regards ductility. The pig iron 
is smelted with charcoal from very pure magnetic ores, 
and converted into malleable iron and steel, the latter 
being made by the Bessemer process. A test piece made 
of four angle iron bars laid back to back so as to form 
a bar whose section is a Greek cross, and twisted 
into a screw of three or four turns, was one of the best 
examples of its kind in the whole exhibition. The 
g sheet iron in the same series was very remark- 
able, some of the specimens embossed as trade cards 
being only ;1,; of an inch thick. Among the copper 
ores were some fine masses of malachite for ornamental 
purposes, which were priced at about £1 10s. per pound. 

The Russian Government contributed a general map of 
the mineral localities of the Empire, a large series of 
rare and valuable minerals belonging to the Museum of 
the School of Mines at St. Petersburg, and products 
from various Imperial manufactories, including illustra- 
tions of the method of making Damascus steel sword 
blades at Zlatoust, in the Ural. The pig iron used in 
making the latter is a spiegel with 8 per cent. of man- 
ganese, which is partly converted into puddled steel, and 
partly refined. The cast steel ingots, of about 5lb. 
ight, are made from selected qualities of puddled 
steel, 62 per cent. of the crucible charge being hard, 23 
per cent. semi-hard, 10°37 per cent. refined pig iron, and 
3°71 pure magnetic ore. e tilted bars are twice piled 
for shear steel, a layer of sulphide of antimony being 
placed between the different bars. The final pile is made 
of four square bars, about one-eighth of an inch in the 


side. 

Coal is produced in European Russia, excluding a few 
outlying basins in the Ural, at three principal points 
namely, in the south-west corner of Poland, in entral 
Russia, in the 1 egy basin near Moscow, and in 
the south in the Donetz basin, about 100 miles 
north of the Sea of Azov. The first of these is a 
continuation of the Moravian and Upper Silesian 
basin, and contains the characteristic thick bed 
worked in Russia under the name of the Reden 
seam. This is from 26ft. to 33ft. thick at Zagorze, 
and in the adjoining mines of Dombrowa attains in places 
to as much as 46ft. At the latter place the seam has 
been worked to a certain extent in large open quarries 
from the outcrop, and as not unfrequently happens in 
such cases, large masses of coal have been lost through 
fires, caused by the heating of masses of slack exposed 
to the air. Under the present SS the Franco- 
Italian Bank, of Paris, new workings have been laid out 
in the deeper untouched portion of the ground, and 
provision made for the production of about 700,000 tons 
annually. The coal is taken away in two heights, the 
upper half thickness being first removed by steps of 
bs 5ft. high and 7ft. broad. The excavations are, 
commencing at the roof, supported during the removal of 
the pillars, by timbers p ively increasing in length 
from 6ft. to 19ft. or 20ft. hen the whole area of a dis- 
trict has been worked out, the long timbers are with- 
drawn, small charges of dynamite ee inserted into such 
as are too —_ set for removal by hand and blown down. 
The roof, which is of a very strong sandstone, then falls 
in large blocks, and becomes sufficiently compact to allow 
the lower half of the seam to be taken away in the same 
manner with no greater risk or cost than the first. The 
method, which gives rise to the most alarming-looking 
excavations, is found to be well adaped to the local con- 
ditions where the roof is exceedingly good, and timbers 





of 10in. to 12in diameter, and 20ft. long, can readily be 
pont but is not such as could be often imitated e!se- 
where. 

The Toulga or Moscow coal-field, though covering a 
considerable areaisof comparatively small importance, the 
coals a 4 earthy and soft, and containing a large 
amount of ash. Geologically they are of interest as 
being at the very bottom of the carboniferous limestone 
series, and in some places a bituminous or cannel shale is 
found analogous to the Boghead coal of gg ar te 
far inferior to it in value. The Donetz basin in Southern 
Russia, on the other hand, is of great value, and 
like Franco-Belgian and Westphalian basins, shows a 
gradation in the character of the seams from above 
downwards, those at the bottom being anthracites 
and anthracitic steam coals, those in the middle 
coking coals, and those of the uppermost series 
The area covered by this coai-bearing series 
which are also of the carboniferous limestone period, is 
estimated at about five million acres, and the total 
number of coal seams at sixty, of which number 
forty-four, together about 114ft. thick, are considered as 
thick enough to work. There are also of brown iron 
ore, yielding 50 per cent. of iron and fire-clays, in various 
rts of the district, and hard schist ore hematites of 
gh quality are found in the old strata to the west- 
ward. The resources of this very valuable district were 
shown in a general collection by a combination of the 
different proprietors, and the special character of the 
coking coals, by Mr. P. J. Goubononine, of the mines 
of Mariewka ank Orékowo, producing about 500 tons 
daily, an output that will be increased to 1000 tons on 
the completion of the Donetz Valley Railway. 

The remarkable graphite deposit of Eastern Siberia, 
belonging to M. Alibert, wasvery fully represented, but the 
character of the specimens did not differ very much 
from those sent to former exhibitions. The granitic dis- 
trict of Finland contributed a few specimens of copper 
ore and feldspar, mostly from undeveloped deposits, and 
comparatively unimportant in character. A collection 
from Russian Turkestan of considerable interest was illus- 
trated by a descriptive pamphlet, containing a consider- 
able amount of information 7 a district covering more 
than 400,000 square miles, with a population of 3,000,000. 
A large number of deposits of minerals of different kinds 
are described, but none appeared to be very ——— ; 

The most important mineral industry of Russia, that 
of gold-washing, about one million ounces being pro- 
duced annually, mostly from sands and clay, on the 

lains flanking the eastern slopes of the Ural, and toa 
ess extent from auriferous quartz veins, was practicelly 
unrepresented. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Tue business of the meeting on Friday, the 25th ultimo, 
terminated with the reading and discussion of a paper by Dr. 
John Hopkinson, F.R.S., 

“* On Electric Lighting.” 

During the last year much has been written and much informa- 
tion communicated eam the production of light from 
mechanical power by means of an electric current. The major 
portion of what has appeared has been either descriptive of parti- 
cular machines for producing the current, and of lamps 
for manifesting a portion of its energy as light, or a state- - 
ment of practical results connecting the light obtained with 
the 2 ar applied and the money pes ae in producing it. 
Whilst fully appreciating the present value of such information 
the author be elt that it did not tell all that was interesting or 
practically useful to know. It is desirable to know what the 
various machines can do with varied and known resistances in 
the circuit, and with varied speeds of rotation, and what amount 
of power is absorbed in each case. It is a question of interest, 
whether a machine intended for one light can or cannot produce 
two in the same circuit, and if not, why not ; whether a machine, 
such as the -Farmer, intended as it is for many lights, 
will give economical results when used for one; and soon. It is 
elear that the attempt to examine all se te combinations of so 
many variables would be hopeless, and that the work must 
systematised. The mechanical energy communicated by the 
steam engine or other motor is not immediately conv into 
the energy of heat, but is first converted into the energy 
of an electric current in a conducting circuit; of this a 
portion only becomes localised as heat between the carbons 
of the electric arc; and of this again a part only becomes 
sensible to the eye as light. The whole of what we need to know 
may be more easily ascertained and more shortly expressed if the 
inquiry is divided into two parts: (a) what current a machine 
will produce under various conditions of circuit, and at what 
expenditure of mechanical power; (b) having given the electric 
conditions under which the arc is placed, no matter how these 
conditions are produced, what light will be obtained therefrom ? 
Parts of the subject have been treated more or less in this sense 
by Edlund, “‘ Pogg. Annal.,” 1867 and 1868 ; Houston and Thom- 
son in America; M: “Journal de Physique,” March, 
1878; Trowbridge, ‘‘ Philosophical ine,” March, 1879; 
Schwendler, ‘‘ Report on Electric Light Experiments ;”’ but 
not so pletely that nothing remains to done; nor 
does the author doubt that a very great deal of informa- 
tion is in the hands of makers of machines, which they 
have not heaps it desirable to make known. The present com- 
munication is limited to an account of some experiments on the 
production of currents by a Siemens medium-sized machine— 
that is, the machine which is advertised to produce a light 
of 6000 candles by an expenditure of 34 horse-power. All the 
machines for converting mechanical power into an electric current 
consist ultimately of a conducting wire moving in a magnetic 
field; and approximately the electromotive force of the machine 
will be proportional to the velocity with which the circuit moves 
through the field, and to the intensity of the field. In general 
the intensity of the field is not constant; and in such machines 
as the Siemens.and ordinary Gramme machines it may be regarded 
as a function of the current passing. We must learn what this 
function is for the machine in question; or—which comes to 
exactly the same thing, and is better so long as the facts are 
merely the result of experiment—we must construct a curve in 
which the abscisse represent current passing, and the ordinates 
the electromotive force for a given speed of rotation. But the 
power of a current, that is its energy per second, is the product 
of the electromotive force and the intensity ; this is in cases 
less than the power required to drive the machine, and the ratio ~ 
between the two may fairly be called the efficiency of the machine. 
The object of the aay d may ye be e clearer by an 
illustration. Consider the case of a pump forcing water through a 
pipe against friction ; then the electric current corresponds to 
the water passing per second, and the electromotive force to the 
difference of pressure on the two sides of the pump; and just as 
the product of pressure and volume per second is power, 80 
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roduct of electromotive force and current is power, which is 


irectly a with the power a in driving the 
machine or the pump, as the case may be. The peculiarity of 


the so-called dynamo-electric machine lies in this, that what 
_corresponds to the difference of pressure—the electromotive 
force—depends directly on what corresponds to the volume 7 

—the current. Each experiment requires the determination of 
the speed, the driving power, the resistances in circuit, and the 
current passing; or of the difference of potential between 
the two ends of a known resistance of the circuit. The 
apparatus employed by the author was arranged, not alone with 
an aim to accuracy, but in part to make use of such instruments 
as he happened to possess, or could easily construct, and in part 
with a view to ready erection and transport. Much more 
accurate results may be obtained by anyone who will arrange 
apparatus with a single aim to attain the greatest accuracy 
possible. The author's yay will, however, be briefly 
described, that others may form their own opinion of the import- 
ance of the various sources of error. The s counter was that 
supplied with the machine. Concerning the steam engine, 
nothing need be said save that its speed was maintained very con- 
stant by means of a governor shown in Fig. 1, and specially 








Fic.l. 


arranged for great sensibility. By placing the joint A above the 
joint B instead of below it as in Porter’s governor, any degree of 
sensibility up to instability may be obtained. The speed was 
varied by means of a weight and a spring attached to a lever on 


Fig. 3. The current is conveyed from the machine A through a 

set of coils of brass wire c, and in some cases through a resist- | 
ance coil placed in a calorimeter, and so back to the machine, the 

connections being made through cups of mercury excava' 

in a piece of w The current passing may be ascer- 




























tained by the heating of the calorimeter, or by measuring 
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the difference of potential at the extremities of the 


resistance c, all the resistances of the circuit being sup- 
posed known. This difference of potential could, of course, be 
very easily measured by means of a quadrant electrometer, but, 
as the instrument had to be frequently removed, a galvanometer 
appeared more convenient. The two points to be measured are 
connected to the ends of a series of resistance coilsab. The 
salvanometer is placed in a second derived current, passing 
rom junction a6 through a single Daniell element, a set of 
high resistances for adjusting sensibility, a reversing key, the 
pabceasimeben, the reversing key again, and so to the other 
extremity of b. The electromotive force is ascertained by 
adjusting 6 so that the deflection of the galvanometer is nil. 
The resistance coils ¢ comprise ten coils of common brass wire, 
each wound round a couple of wooden uprights driven into a | 


| from the machine, bein 





calculating the value of ¢ in any subsequent experiment. When 
the ten are coupled in lel circuit, the calculated resistance 
was 0°29 ohm, whilst 0°292 was obtained by direct measurement, 
The leading wire was then examined ; the further ends being dis- 
connected, the insulation resistance was found to be over 
60,000 ohms ; how much over it was immaterial to learn. When 
the ends of the cable were connected the resistance was found to 
be 0°129 ohm. ‘The resistances in the machine were found to be 
as follows when cold: magnet coils, 0°156 and 0°152 respectively; 
armature coil, 0°324; total, 0°632. Direct examination was made 
of the whole machine in eight positions of the commutator, giving 
0°643 ohm, with a maximum variation from the mean of 0°6 per 
cent. After running the machine for some time the resistance 
was found to be 0°683, an increase which would be accounted for 
by a rise of temperature of 12 deg. Cent. or thereabouts. The 
resistance of the calorimeter is 0°20, without its leading jwire, 
which may be taken as 0°01. We have then in circuit three 
resistances which must be considered :—(1) The resistance of the 
machine and leading wire, assumed pe as 0°81, denoted 
by a; (2) the resistance of the brass coils C, calculated from the 
several determinations, with the addition of the resistance of the 
leading wire 0°02, and denoted by cz ; (3) when present, the resist- 
ance of the calorimeter and leading wire, denoted by c. T 


wo 
a ry corrections were employed, and should be detailed, 


¢e first is the correction for the considerable heating of the 
resistance coils c. ‘These were arranged in two sets of five each, 
five being in parallel circuit, and the two sets in series. The current 
about 7°4 Webers in each wire, was 

for three or four minutes; the circuit was then 
roken, and the resistance cz was determined within one 


| second of breaking circuit, when it was found to be about 5 per 


cent. greater than when cold. As the resistance was 
falling, the following was adopted as a rule of correction: square 
the current in a single wire, and increase the resistance c by 

r cent. for every unit in the square. The second correction 
is due to the fact that the calorimeter was losing heat all the time 
it was being used. It was assumed that it loses 0°01 deg. Cent. 
per minute for every 1 deg. Cent. by which the temperature of 


| the calorimeter exceeds that of the air; this correction is of 


course based on the experiment already mentioned. The method 
of calculation may now be explained :—R is the total resistance 
of the circuit, equal to ci + ca + ¢;; Qis the current passing in 
Webers; E the electromotive force round the circuit in Volts; 
Wi the work per second converted into heat in the circuit, as 
determined by the galvanometer, measured in ergtens per second; 
Weis the work per second as determined by the calorimeter; 
Ws; is the work per second as determined by the dynamometer, 
less the power required to drive the machine when the circuit is 


open: H.-P. is the equivalent of Ws in horse-power; n is the 
number of revolutions per minute of the armature. 
9 a+b 1 
: Q= x = 
Then 2 8 4 x = 
E = QR, 
Wi = EQ, 


also W2 = m3 multiplied by the mechanical equivalent of the 


heat generated per second in the calorimeter. 




















the throttle-valve spindle. The ungainly appearance of this Tape. I. 
governor could easily be remedied by anyone proposing ‘ nina EME ERS BLED ae ae 
to manufacture it. The power is transmitted from the engine Ned 
to a countershaft by means of a — and by a second | |. Ov ment R Q E W We W; HP. n Position of commutator brush. 
strap from the countershaft to the pulley of the mach ait . : : puted iad t 
On this second strap is the dynamometer shown in Fig. 2. 1 1025 00027 2°72 wo 7m a 720 
2 8°3 0°48 3°95 | 0-0019 — _ » 
3 5°33 1°45 7°73 | O-o112 _ 0°056 % 
4 4°07 16°8 68°4 1°149 1°140 1°59 va 
5 3°88 18°2 70°6 1°285 _ 1°63 pr 
6 3°205 24°8 79°5 1°972 2°158 2°81 Kod Original position, as supplied from maker. 
7 3°025 26°8 Sil 2°174 -- 319 9° 
8 2°62 32°2 84°4 2°718 2°888 8°71 ie 
) 2°43 34°5 83°38 2°894 _ 4°49 “ 
10 2°28 37°1 84°6 3°138 2°903 4°72 od 
11 2°08 42°0 87*4 3°671 — 5°28 } 
12 1°345 64°0 86°1 5°510 5°349 7°70 (Strap slipping.) 
13 2-08 41°1 85°5 3514 5°05 ; 
14 2°07 36°0 74°5 2°682 _ 3°30 18 deg. extra lead of brush. 
15 2°09 42°7 89°2 3°809 — 5°64 $ dog 
16 2°09 41°7 87°2 3°636 - 5°51 5deg./,. 1. F 
17 210 | 45-0 945, | 4°252 i2 6-41 LP pnt ~ melt cme tne eat pane 
18 2°08 40°8 84°9 3°464 = 5°35 5deg.4 Position. 
19 2°06 35°1 2°3 2°538 _ 3°56 5 deg. 





This dynamometer has for some time been used by Messrs. 
Siemens, and was also used by Mr. Schwendler ; its invention is 
due to Hefner von Alteneck. A is the driving pulley ; B the pulley 
of the electric machine ; C C are a pair of loose pulleys between 
which the strap passes ; these are carried in a double triangular 
frame, which can turn about a bar D. This bar might form part 
of a  epampomp structure ; but in order to place the dynamometer 
readily on any strap, the bar was in this case provided with eyes 
at either end, and secured in position by six or eight ropes. This 
plan answers well, as there is very little stress on the bar. From 
the frame immediately above the pulleys a cord leads through a 
Salter spring balance over snatch blocks toa back balance weight; 
the tension of this cord is read on the spring balance. At 
first the spring balance was omitted, and the weight at the 
end oi the cord was observed; but the friction of the snatch 
block pulleys was found objectionable. The pulley frame carries 
a pointer, which is adjusted to a fiducial mark when the line 
AB bisects the distance between the loose pulleys. Let W’ be 
the tension of the cord required to bring the pulley frame to its 
standard position when no work is being transmitted; W” the 
tension which is required to bring the pointer back to the fiducial 
mark when an observation is made; and let W= W’— W” Let 
T’ T” be the tension in the two parts of the strap; R; Rar the 
radii of the pulleys A, B, and C, plus half the thickness of the 
strap; C,; C, the distances A C, C B; d thedistance a of the 
centres C C; a az the inclination of the two parts of the strap to 
the line A B. Then 


(T’ —T’) (sin. a1 + sin. a.) = W; 


‘ Rit+r—d d@ (Rit+r—dyz 
and sin. a, = aan: nied «4 (Fe y; 
E R?+r—d d ,Ra+r—d2 
sin.a2 = ——q + Ca ); 


very nearly. The value of T’ — T”’ and the velocity cf 
rotation of the machine being known, the power received 
is readily obtained, prerleecer in gramme-centimetres per 
second. mae apr by 981, the value of gravity in 
centimetres and seconds, the power is then expressed in 
ergs* per second, and is ready for comparison with the results of 
the electrical experiments. As already stated, the dynamo-elec- 
tric machine in the present case was a Siemens medium size. The 
armature coil has Bfty-six divisions, and the brushes are single, 
not divided—that is, each brush is in vonnection with one segment 
of the commutator at any instant. The leading wire is 100 yards 
of Siemens No. 90, consisting of seven copper wires, insulated 
with tape and india-rubber, and having a diameter of about 96mm. 
The method of determining the current is shown in the diagram, 





* The dyne is the force which will in one second impart to one gramme 
a velocity of one centimetre per second, and an erg is the work done by 
a dyne working through a centimetre; a horse-power may be taken as 
three-quarters of an ergten "per second, an ergten being 10!° ergs. See 
Report of Brit. Assoc., 1873, and Everett “On the C. G. 8. System of 
Dnits,” published by the Physical Society, 














baseboard common to the set. Each wire is about 60 metres long, 
and of No. 17 Birmingham wire gauge, weighing about 14°6 grammes 
per metre. Each terminal is connected to a cup of mercury 
excavated in the baseboard, so that the coils can be placed in 
series or in lel circuit at pleasure. ‘he resistance of each 
coil being about 3 ohms, this set may be arranged to give resist- 
ances varying from 0°3 to 30 ohms. ‘The calorimeter is a Siemens | 
pyrometer with the top scale removed. A resistance coil of 

uncovered German silver wire nearly 2 m. long, 1°55 mm. in | 
diameter, and having a resistance of about } ohm, is suspended | 
within it from an ebonite cover, which also carries a little 
brass stirrer, and the calorimeter is filled with water to a level 
determined by the mark of a scriber. It was, of course, 
n to know the capacity of the calorimeter for 
heat. It was filled with warm water up to the mark, 
and the coil placed in position ; 120 grammes of water were then | 
withdrawn, and the temperature of the calorimeter was observed | 
to be 58°8 deg. Cent.; after the lapse of one minute it was 58°3 deg. 
Cent.; after asecond minute 57°9deg. Cent. 120 grammes of cold | 
water, temperature 13°3 deg. Cent., werethensuddenly introduced | 
through a hole in the ebonite cover, and it was found that, two | 
minutes after the reading of 57°9 deg. Cent., the temperature was | 
50°0 deg. Cent.; hence we may infer that the capacity of the calori- 

meter is equal to that of 740 grammes of water. ‘T'wo similar 

experiments at lower temperatures gave respectively the numbers | 
749 and 750. Estimating the capacity from the weight of the | 
copper cylinder supplied with the pyrometer, it should be 747, to | 
which must be added the capacity of the German silver wire and | 
stirrer. Taking everything into consideration, 750 grammes may | 
be assumed as the most probable result. e resistance coils, 
marked ab in the diagram, Fig. 3, are of German silver, made by | 
Messrs. Elliott Brothers ; they are on the binary scale from } ohm | 
to 1024 ohms. Se te coils were used, instead of a regular | 
resistance box, before they were more readily applicable to any | 
other purpose for which they might be required ; and the binary 

scale was adopted, because the coils could at once be used as _con- | 
ductivity coils in parallel circuit also on the binary scale. Each coil 
as supplied terminated in two stout copper legs; these were 
fitted with cups of india-rubber tubing for mercury, whereby any 
connections whatever could readily be made. This arrangeiment, 
though rude, was very convenient, and perhaps even safer from 
error than a box with brass plugs to make the connections. By 
a slight alteration of the connections the whole was instantly 
available as a Wheatstone’s bridge to determine the resistances. 
The battery was a single element of Daniell’s battery, in which 


the sulphate of zinc solution floats on the sulphate of pd | its | 


electromotive force is assumed to be $ volt. The resistances 
in the bat 
in the “‘ Philosophical ine” of February last. Three were 
used, giving a range of sensibility approximately in the propor- 
tions 1, 25, 170, 700; they are very useful in 

ance b so as to give no deflection of the vanometer. The 
reversing key belongs to Sir W. Thomson’s electrometer, and 
is quite suitable when high resistances and nil methods are used. 


resistance of 7000 ohms. Preliminary to experiments on the 
current, determinations of resistances were made. The resistance 
of each brass coil was first determined, to afford the means of 


The galvanometer is far more sensitive than necessary, and has a | 


circuit are pencil lines on glass, such as are described | 


adjusting the resist- | 





The accompanying table gives the results of the experiments. 


| A power of 0°21 ergtens, or 0°28-horse power, was required to 


drive the machine at 720 revolutions on open circuit. An exami- 
nation of the table shows that the efficiency of the machine is 
about 90 per cent., exclusive of friction. Comparing experiments 
11 and 13, and also the last four experiments, it is seen that the 
electromotive force is proportional to the speed of rotation within 
theerrors of observation. Experiments 14, 15, and 16 were intended 
to ascertain the effect of displacing the commutator brushes. The 
principal object of the experiments was to ascertain how the 
electromotive force depended on the current. This relation is re- 
presented by the curve of Fig. 4, in which the abscisse represent 


Fic.4 





the currents flowing, or the values of Q in the table, and the 
ordinates the electromotive forces, or the values of E reduced to 
a speed of 720 revolutions per minute. The curve may also 
taken to represent the intensity of the magnetic field. It will be 
remarked that there is a point of inflexion in the curve near the 
origin. The experiments 1 to 5 indicate that this is the true form 
of the curve, and it is confirmed in a remarkable manner by a 
| special experiment. A resistance intermediate between 54 and 4 
was in circuit, and E and Q were determined in two different 
ways: first, by starting with an open circuit, which was then 
| closed ; secondly, by starting with a portion of the resistance 
| short-circuited, and a very powerful current F pos , and thin 
| breaking the short circuit. fon found that E and Q were four 
times as great in the latter case as in the former. Unfortunately 
the numbers are not sufficiently accurate to be given, as the so:u- 
tions of the standard battery had become mixed. The curve 
really gives a great deal more information than appears at first 
| sight. It will determine what current will flow at any given 
8) of rotation of the machine, and under any conditions of the 
| circuit, whether of resistance or of op electromotive forcer. 
| It will also give very approximate indications of the correspond- 
ing curve for other machines of the same configuration, but in 
which the number of times the wire round the electro- 
magnet or the armature is different. It will be well to compare 
these results with those obtained by others. M. Mascart worked 
on a Gramme machine with comparatively low currents. He 
represents his results Walid: by the formula— 
i = n(a + bQ), 
| where a and } are constants. This corresponds to the rapidly 
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rising part of the curve of Fig 4. Mr, Trowbridge, with a 
Siemens machine, obtained a maximum efficiency of 76 per cent. 
and states that the machine was renning below its norm: 

velocity. Mr. Schwendler’s results, when fully published, will 
probably be found to be the most complete and most accurate 
existing. In the précis he states that the loss of power with 
a Siemens machine in producing currents of over 20 Webers 
is 12 per cent. Now, taking the author’s experiments 4 to 19, 
the mean value of Wi is 3°027 3 and of Ws, 3304: adding to 
the latter 0°21, the power required to drive the machine when no 
current passes, it appears that 13°8 per cent. of the i applied 
is wasted. Again, taking experiments 4, 6, 8, 10, and 12, the 
mean value of Wa is 2°888.and of W; 3°076, indicating a waste of 
ower amounting to 12 per cent. Of this, as already stated, 0°28- 
san power is accounted for by friction of the journals and com- 
mutator brush; the remainder is expended in local eurrents, or 
by loss of kinetic energy of current when sparks occur at the 
commutator, The author has not yet tried any quantitative 
experiments with the electric light, but hopes shortly to do so. 
In the meantime, he would remark that, as the lamp is usually 
adjusted, only half the energy of the current appears in the arc, or 
44 per cent. of the energy transmitted to the machine by the 
strap. In conclusion, the author would express the obligation 
he is under to Messrs, Chance Brothers and Co., on account of 
the facilities he has enjoyed for making these experiments at 
their works. It may be mentioned that one principal object of 
the research of which this is a beginning is to obtain a minute 
knowledge of the electric light, with a view to lighthouse illumi- 
nation. 


Dr. Hopkinson added that since the curve was drawn, it had 
occurred to him that the curious form of it might be accounted 
for in another way. They might suppose that the magnetisation 
of the iron of the machine lagged a little behind the current; so 
that if the current was decreasing the magnetisation would be 
greater for the same current than if it was increasing. That 
might possibly be an explanation for the rather curious form of 
curve. Probably a sufficiently accurate practi¢al formula for the 
curve might be based upon Weber’s theory of induced magnetism 
in iron. ‘That would be a formula with only constants in it. 

Mr. Preece: The first point that strikes me is that up to the 
present moment, as far as I am aware, electricity has not formed 
part of the curriculum of the education of a mechanical engineer, 
nor have electrical papers been brought to any great extent 
before the Institution; and I look upon it as a very hopeful sign 
indeed to find a paper of this description—so very carefully pre- 
pared, so accurate, and so full of valuable information—so well 
received by your Institution. In the applications of mechanical 
science to different purposes we are all striving, in different shapes 
and forms, to arrive at economy, and economy can only be ascer- 
tained by first struggling to the utmost of our ability to compre- 
hend the laws under which the different forces act. Now, we 
have had agreat mony papers pamaes into this room before diffe- 
rent societies in which the applications of electricity for the pro- 
duction of light have been entered into ; but we have always been 
wanting in one particular point, and that is in the absolute 
quantitative measurement of the conversion of mechanical force 
into electrical ene The probability is that practical elec- 
tricians have not had the time or the means at their disposal to 
carry this out, and as a practical electrician, I feel very grateful 
to Dr. Hopkinson for having entered into the matter, and for 
having in this paper oe figures which are unmistakeable, 
which are true, and which show us exactly how much power of a 
steam engine is converted into that energy which takes the form 
of light. He has shown in this table which is printed at the end 
of the paper, and which is an extremely interesting table, that 
every horse-power produces a Fan! which we call equivalent to 
16 Webers per Ohm. Now, I think it is very likely that the 
term ‘* Weber,” as applied to a current, does not mean much to 
any of you. To electricians, on the other hand, it conveys an 
idea which is quite as clear as a given quantity of water trans- 
mitted by a pipe, or a given quantity of gas transmitted to a given 
place. Electricity, as you know, is a very curious, subtle 
agency. Weare just gradually gleaning some notions of what 
it is. We know for a certainty now that it is removed entirely 
from the ay of subtle fluids or forms of matter, and that it 
really is, like heat and light, simply one form of energy. In 
fact, it is simply one peculiar mode of motion of the ultimate 
molecules of matter; and when we say that we transmit from 
one place to another a current of one Weber,’ that means to the 
electrician just the same as though we said we conveyed from one 
place to another a unit of heat. It is a definite amount. I can- 
not tell you rr oage | what this unit would do. It would decompose 
a given quantity of water into its constituent elements, oxygen 
and hydrogen. It would warm up a given mass of metal to a 
given degree of heat, and it also will produce a given amount of 
light that may be measured by the known unit of sperm candles. 
Now, what we have always wanted is some mode by which 
power in a steam engine shall first of all be converted into rota- 
tion in a magnetic field, or into an electric current, and that this 
electric current shall be again converted into heat, and that this 
heat shall render incandescent the small particles of carbon that 
give us the electric light. Now, as I have said, Dr. Hopkinson 

as shown that every horse-power of a given engine will in a wire 
of one Ohm resistance, give us a current of 16 Webers. All he 
has to do now is to show us what quantity of heat these 16 
Webers will produce, and what quantity of light. When he 
does that we shall have some basis to work upon which will 
enable us at any moment to take ourselves away from the region 
of estimate, and enter into the region of fact. There are two or 
three very striking facts which he has brought out. I think 
that the fact that he has proved that the Siemens machine utilises 
90 per cent. of ene is unexampled in science, and it speaks 
wonderfully well for that machine. But there are other machines 
also that give wonderful results. Amongst dynamo machines 
Siemens’ certainly holds the first place my a there is one that 
runs very closely to it. That is the Gramme machine; and I 
venture to hope that, before long, Dr. Hopkinson will apply the 
same cepa to the measurement of currents produced in similar 
ways by the Gramme machine, by the Wallace-Farmer machine, 
and by other machines that he has referred to. There are two 
very curious facts that arise in the application of electric power 
to the production of light. The first is in the machine itself. 
Now, theoretically, this machine of Siemens’ should give us more 
than 90 per cent. of the power. It is a wonderful fact that it 
does give so much; but it ought to give more; and I have no 
doubt whatever that, in a short time, with very little study, it 
will be found that what Dr. Hopkinson alluded to in the mag- 
netisation of iron, will enable him, and enable others, to eliminate 
from these machines this disturbing influence. In our practical 
a of electricity to telegraphy, we find that the speed 
of working on wires, however long, in England, is not a function 
of the length of wire, or of the wire itself, but it is a function of 
the machine, of whatever kind it may be—and notably Wheat- 
stone’s automatic apparatus, which is the one most used in 
England, and which is the one that carries an enormous amount 
of news every night. For instance, I suppose that at this present 
snoment there is not a single town in this country, where a daily 
paper is published, which is not receiving news poured out there 
at a rate of from 100 to 150 words per minute ; and the enormous 
amount of work that is done, and the enormous rate at which 

ese messages are transmitted, is due to the fact that we have 
found that in the electro-magnets of our apparatus there is the 
disturbing element of induction, which produces retardation. 
We have removed this, and by removing it, we produce these 
enormous rates at which we work. ye I feel assured that, i 
the same amount of study be applied to dynamo machines, the 
means will be found to reduce the sea ogg Ngee and 
instead of Siemens’ machine producing only per cent, of 





energy, we shall have probably 98 per cent. There is another 
very curious fact in these measurements. Dr. Hopkinson has 
mentioned the current itself, without reference to the work it 
does in the electric light. Now, in the electric light itself we are 
only able to utilise about one-half of this 90 per cent.—about 44 
per cent. of 88 per cent. The curious fact is, that when the 
electric current is used to produce light between two carbon points, 
at these latter there is a kind of reaction set up—an opposing electro- 
motive force—a power which produces a current reverse to the 
primary current producing the light. And the presence of this 
reverse electromotive force is to further considerably diminish 
the efficiency of the machine; so that, in producing the electric 
light, we only utilise 44 per cent. of the energy of the machine. 
This energy is still further reduced by the introduction of this 
foreign electromotive force. Why it is, we do not know yet; 
and it is one of those points to which I hope Dr. Hopkinson will 
devote his attention. The mode in which he has measured the 
currents is extremely pretty, and I know it to be accurate. 
Without any consultation or conversation with Dr. Hopkinson, 
I, by a very curious coincidence, have just been engaged in mea- 
suring currents in almost identically the same way. I have tried 
all kinds of ways of measuring these currents. I have tried 
galvanometers of various forms; I have tried every method with 
which I was acquainted ; but none gave reliable results excepting 
this; and the only difference between the plan which I have 
adopted and the plan which Dr. Hopkinson has adopted, has 
been that, while he has followed the resistance, I have followed 
the electromotive force. Of course, one always feels a little 
disappointment when one sees in print what one is working at ; 
but probably, if I had continued working at this, it might have 
been many months before I could have arrived at any result ; so 
that I am quite pleased to think that Dr. Hopkinson has been 
before me in bringing forward this method, and for doing what 
we electricians have Cans most anxious should be done—that is, 
to express in known, clear, absolute measurement, the strength 
of these currents produced by electro-dynamic machines. 

Lord Raleigh said that he was not practically acquainted with 
the working of the machine for converting colinany mechanical 
power into electric energy, but, speaking from general scientific 

nowledge, he had no doubt as to the great value of the definite 
experiments which Dr. Hopkinson had carried out. He should 
think that, if Dr. Hopkinson continued his work on the same 
currents, they would have a much greater knowledge of the 
subject of the application of electricity to electric lighting than 
they possessed at present. One point which, perhaps, Dr. Ho: 
kinson had hardly sufficiently explained in the paper, was the 
meaning of the curve at which he finally arrived. Perhaps it 
would make it a little plainer if Dr. Hopkinson would explain 
that the deviations from a straight line passing through a point 
occurred in consequence only of the irons in the coils not —- 
up in their magnetism with the electric current which produ 
that magnetism. He (Lord Raleigh) imagined that if a machine 
was constructed entirely without the use of iron, the curve which 
appeared on Dr. Hopkinson’s diagram would be a straight line. 
‘That was a point, npenge of some little interest in itself, and it 
helped to throw lig t on the meaning of the result. 

Mr. Cowper said that he was going to make an observation on 
the same point to which Lord Raleigh had referred. He would 
throw out for Dr. Hopkinson’s consideration whether the exact 
state of the machine, at the time that the lower part of the curve 
was formed, was the same as when it was in full work. He 
meant, were the magnets really proportionately magnetised at 
that time. The dynamo-electric machines depended for their full 
energy upon the magnets getting saturated. They got gradually 
more and more saturated as the s increased, ith regard to 
the question of magnetism lagging behind, he understood Dr. 
Hopkinson to mean merely as a matter of time. 

Dr. Hopkinson said that he should like to put it as a question 
of dist Inad ding current, he should think it possible 
that the magnetism would be a certain definite amount in excess 
on t of the residual magnetism ; but he should rather put 
it, not so much as a question of time between the two, but as lag- 
ging behind at a certain distance. 

Mr. Cowper said that in the falling curve, at any rate, it would 
be a question of the residual magnetism due to the magnet hold- 
ing the magnetism a little longer than the rising. It would be 
the difference between the rising curve and the falling curve. He 
would ask Dr. Hopkinson whether or not the degree of saturation 
of the magnets at the different speeds was really and truly in 
proportion to the energy that was developed—that is to say, a 
magnet that was fully saturated at full speed might give a certain 
definite result, but might not give a proportionate result when it 
was going at a lower speed and was not fully saturated. Pro- 
bably a smaller magnet might do for the lower speeds. The sub- 
ject of residual magnetism was one in which he had taken con- 
siderable interest for some years. When he was a lad he made a 
a small magneto machine, shortly after Dr. Ritchie’s lecture at 
University College, or, as it was then called, the London 
University. He got 1200 revolutions a minute, which he was 
tolerably well pleased with ; but he thought that he ought to get 
more speed, because he found in the horse-shoe magnet that the 
keeper, in revolving over the top, was attracted to the pole much 
more violently than it was repelled. He tried to get the same 
amount of attraction as repulsion, and the idea struck him that 
there was not time for the current to pass all through the parts 
and give the repulsion that it ought to give ; and he thought that 
this effect might be due to the ae holding the magnetism too 
long. He therefore made a bar of thin laminated plates, 160 to 
lin., and he found that, instead of getting 1200 revolutions a 
minute, he got 2500. It was very satisfactory to him to think 
that he had conquered the residual magnetism to a certain extent. 
He thought that in the dynamo-magnetic machines the magnets 
which had to change ought certainly to be thin laminated 
magnets. In cases in which they wanted to change the magnet 
very quickly, the right plan was to have the metal very thin. 
They would thus get a magnet which could be magnetised and 
demagnatised almost instantaneously. In the machine which he 
had recently brought out, the writing telegraph, every stroke of 
the pen passed up some twenty or Henna FL tes. There were at 
least 5000 changes a minute. He thought that that was a point 
which would improve the Xi pga acer and he threw it 
out as what he hoped would a useful idea, They were ex- 
— indebted to Dr. Hopkinson for bringing the subject 
orw 

The President said that Professor Adams, being unable to 
attend the meeting, had sent some written remarks on Dr. 
Hopkinson’s paper. It was not usual to receive remarks in that 
form, but under the circumstances he would take a vote of the 
reper: as to whether Professor Adams’s communication should 











Upon a vote being taken, the president declared that there was 
a sufficient show of hands to warrant the reading of the com- 
munication. 

The Secre’ then read the following remarks on Dr. Hopkin- 
son’s paper by Professor Adams :—‘“‘ In his interesting communi- 
cation to the Institute of Mechanical Engineers, Dr. Hopkinson 
gives an account of the beginning of a very important inquiry— 
namely, what is the best possible form and arrangement of 
electromotor to produce a definite amount of work of a given 
kind—such, for instance, as to produce a single electric light, and 
what modifications must be introduced in order that the electro- 
motor may be adapted to give good results of another kind, and 
to be, at the same time, economical, as, for instance, when applied 
to several lights. This, as he says, is a very extensive problem, 
and can only be — solv by a great number of experi- 
ments carried on with machines of different powers and on a wide 


if | scale. Dr. Hopkinson has sketched out the way in which the 


experiments may be made with this object, and has shown by the 
agreement of his results what when an extensive 


may be ex 
series of experiments is undertaken to completely: solve this im. 





portant problem. Dr. Hopkinson illustrates the relation between 
the electromotive force and the electric current produced by it by 
a diagram which shows at once in what way the current depen 
on the resistance and other elements of the circuit. I would ask 
Dr. ae whether the same relation might not be repre- 
sented by a similar graphical method, in which the abscisse or 
horizontal distances are taken to represent the resistances of the 
circuit, and the ordinates or vertical lines the electromotive force. 
The electric current will then be represented by the relation of 
the electromotive force to the resistance, and so will be mea- 
sured by the tangent of the inclination or slope of the line joining 
the ends of the vertical and horizontal lines. ‘Thus if A E repre- 
sent electromotive force and A H represent the resistance of the 
circuit, then the current is a function of the slope of the line E H, 
and is represented by the tangent of the angle AH E. The 
advantage of representing the resistance by the horizontal line, 
and so determining the current by the slope of the boundary line 
H £E of the figure, is that by a slight addition to the figure the 
heat produced by a current in the circuit may be also represented 
aphically, and so the heat equivalent of the work which can be 
one by the current is readily known. On drawing a straight 
line from the point I. perpendicular to the line E H, to meet the 
line B it produced in B, the line A B will represent the heatH pro- 
duced by the current due to the electromotive force E, repre- 
sented by A E through a resistance R, represented by A H. The 
equations on page 9 of the paper 
a will then at once be expressed 
geometrically by the figure :—For 
AE = AB, tan. ABEorE= 
Q R and A H=AE tan. O, 
or H=E Q=Q°R and AH 
xAB=AEorH x R= E* 
With the mode of graphical 
representation here suggested the 
: work done by water power or 
by the electric current may be represented in precisely the same 
way, and the complete analogy between the flow of water in 
a channel, the current of electricity, and the flow of heat ina 
conductor, may be clearly shown. Thus, if a head of water be 
represented by the difference of level between the upper services 
of two reservoirs at different levels—i.e., by a vertical line—the 
quantity of water flowing along a channel from one to the other 
in a given time—i.e., the quantity flowing past any one point in 
the channel—will depend on the slope of the channel or line of 
flow drawn from one surface to the other; and the obstructions 
to the flow may be represented by the. horizontal line A B. 
Difference of potential with regard to electricity or electromotive 
force corresponds precisely to difference of level with regard to 
water, and the heat due to the electric current corresponds to the 
work which can be done by the head of water. Again, in the 
theory of the flow of heat, difference of temperature corresponds 
to difference of potential with regard to electricity, or to differ- 
ence level with regard to the flow of water. Thus in the casing 
of a boiler, if the difference of temperature on the inside and out- 
side is represented by the vertical line A E, and the thickness be 
represented by a horizontal line A H, then, according to Pourier, 
the flow of heat is represented by the tangent of the angle 
AHE. The thickness of the boiler corresponds to the electrical 
resistance, and the flow of heat corresponds to the flow of elec- 
tricity or the flow of water. If the machine used to produce the 
electricity is such that the electromotive force is proportional to 
the velocity of motion of the circuit, then the vertical lines are 
taken proportional to the rates of motion, provided the intensity 
of the field may be regarded as constant.” 

Mr. Olrick said that her Majesty’s Government had quite 
recently received eleven sets of dynamo-electric machines. If 
permission could be obtained from the Government officials to 
publish the results of experiments made by these machines, they 
might be added as an appendix to the paper. 

The President said that the experiments might be reported in 
the next paper. 

Professor Kennedy said that it would be interesting if Dr. 
Hopkinson would tell them how far hefelt justified in relying upon 
the quantitative results obtained from the dynamometér. Had he 
any standard machine of a more direct type by which he, in the 
first instance, determined the results? It seemed a very simple 
machine in the form in which it had been presented, but the 
results came out comparatively indirectly. 

Dr. Hopkinson, in reply, in the first place, thanked Mr. Preece . 
for the kind way in which he had spoken of his (Dr. Hopkin- 
son’s) work, and for the great help which he had just given him 
in the way of exposition of the subject. He was sure that Mr. 
Preece’s remarks had made clear what the paper alone would 
have failed to make clear. Mr. Preece had expressed some sur- 

rise that an electrical paper should be kin aT received at an 
institution of mechanical engineers. His (Dr. Hopkinson’s) own 
notion of the work of the mechanical engineer was that it was to 
apply to any kind of physical science to attain useful ends. He 
thought that electricity was now rising to the rank of a mechanical 
science. A little time ago it was rather a natural history science, 
like physiology and botany. Lord Raleigh had remarked on the 
curve which fe (Dr. Hopkinson) had given, and had pointed out 
that if there was no iron at all in the machine, but simply coils 
of wire, one coil being fixed and the other rotating, the curve 
would go straight up, and that the deviation from a straight line 
was due to the iron, and to the fact that its magnetisation was pro- 
rtional to the current which passed round it. That un- 
oubtedly was perfectly correct, and he had mentioned before the 
discussion bi that his results agreed very fairly with Weber’s 
theory of induced magnetism. According to that theory, the 
curve would rise up to a straight line to a certain b gpee and then, 
suddenly changing from a straight line, it would run away in a 
curve of a perfect and simple character. The difference between 
his results and the curve which would be formed according to 
Weber’s theory, was due to the residual magnetism on which the 
starting of the machine depended. Mr. Cowper had recom- 
pedal the use of laminated magnets, and in that respect he (Dr. 
pn aap: Sty ato with Mr. Cowper, but he differed a little from 
him as to the reason. He did not think that the retardation was 
due to residual magnetism, but to induced electric currents in the 
magnets. If the magnets were cut up ie became a little oxidised 
on the surface, and so were free from that retarding force and 
waste of energy which would otherwise exist. Professor Adams 
had added another way of expressing his results, and that was 
shown in the curve which illustrated Professor Adams’s remarks. 
That curve and his (Dr. Hopkinson’s) curve represented the re- 
sults of the same experiments, but he thought that there were 
— reasons for preferring his own curve. ith respect to Pro- 
essor Kennedy's question as to whether the results obtained 
from the dynamometer might be relied upon, he (Dr. Hop- 
kinson) had stated pretty nearly all the experiments which 
he had tried. He did not think that there was any doubt 
about the instrument, except what arose from the ordinary errors 
of observation. There was no uncertainty arising from the 
method being an indirect one. The deduction was as certain as 
anything could possibly be. 
e speaker then, at the request of the eee naee ap lained the 
construction of a dynamometer constructed by Mr. Parsons, of 
which a sketch was exhibited on the screen. e said that this 





was undoubtedly a more sensitive dynamometer than that which 
he had peer om in the paper, and he believed that it would give 
nrore accurate results, but it was, perhaps, hardly so convenient 
for putting up under casual circumstances. 

The President expressed the thanks of the Institution to Dr. 
Hopkinson for what he had already done, and for the future 
favours which he had promised by calling his paper a “‘ first” 
on the subject. In reference to an observation made by Mr. 
Preece, he (the president) might state that the first knowledge 
which he obtained of anything connected with electricity after he 
left school was derived from a mechanical engineer, his first 
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master, Mr. Roberts. 
at that time, and Mr. Roberts was engaged to such an extent 
with magneto-electric experiments that he (the president) and 
some other youngsters seemed to expect that steam would very 
soon disappear and be leaiel her electricity. Perhaps 
mechanical engineers had been very slow in taking up the subject 
of electricity. Mr. Preece would see that they were now coming 
back to it, and he hoped that they would be able, by means of 
mechanical science, to help forward the efforts of electricians. 

The thanks of the meeting were accorded by acclamation to the 
author of the paper. 

The President announced that the summer meeting of the 
Institution would be held in Glasgow on Tuesday, the 5ta of 
August, and the following days of that week. 

The thanks of the Institution were passed to the Institute of 
Civil Engineers for the accommodation which had been afforded 
for the present meetings. 








AIR COMPRESSING MACHINE. 


Tue employment of compressed air for working machines 
has of late years been so widely extended that a simple and 
efficient compressing machine has become a great desideratum. 
The air compressor which we illustrate herewith is of very 
simple construction, and being practically without valves, may 
be worked at a high speed without the noise, injury, and, in 
some cases, loss of power, which sometimes accompanies the use 
of valves. When running at 150 revolutions per minute the 
machine works almost as smoothly and quietly as at 50 revolu- 


tions, the only noise particularly audible being that caused by | 


the air flowing into the suction pipe. The machine consists of two 
vertical cylinders and plungers A and B, placed side by side, 
and actuated by two excentrics L and M 


cylinders A and B stand in a tank of water, and a groove N 
is turned in the plungers, which at every stroke becomes full 
of water and is carried down by the plungers, thereby lubri- 
cating them and making them quite air tight at a high pressure 
without any other packing being required. 

The air enters and escapes from the cylinders A and B by 
a peculiarly formed cock CU, the plug G H, which rotates con- 
tinuously, and practically without friction, as it rests on a 
cushion of air and water, as will be presently explained. 
This cock is actuated by the rod I onl bevel wheels J K, 
geared so that the cock makes one revolution for every two 
revolutions of the shaft O, hence it makes a quarter of 
a = during each complete stroke of the plungers A 
or B. 

The Figs. 6, 7, 8, and 9 show different positions of the plug 
G H of the cock C, and will readily ead its action to be 
understood. When the plungers A and B are at the bottom 
and top of their strokes, as shown in Fig. 1, the plugG H 
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He (the president) was just apprenticed | 


| reservoir, and to admit air into cylinder B. 


c xed on the shaft O, | 
so that one is quite up when the other is quite down. The | 
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will be as in Fig. 6, that is, just opening for air to flow into 
cylinder A, and escape from cylinder B into a reservoir of 
compressed air, as shown by the arrows. While shaft O is 
making half a revolution, the plunger A is moving up and 
plunger B moving down, and the plug G H is moving from 
the position Fig. 6 to that of Fig. 7, which is the position it 
occupies when plunger A is at the top and wa rigaed B at the 
bottom of its stroke. When the plug G H is as shown at 
Fig. 7, it is just opening for air to flow from cylinder A to the 
When the shaft 
O has made another or second half revolution, so as to again 
reverse the position of the plungers A and B, bringing them 
therefore back to their original positions, as shown at 
Fig. 1, the plug G H will be in the position Fig. 8, that 
is just opening to admit air to cylinder A, and for the 


escape of air from the cylinder B. The png G H will 
pres the position Fig. 9 when the shaft has made 
another or third half revolution, so as to again place the 


plungers in positions the reverse of those shown Fig. 1, and 
a fourth half revolution of shaft O will bring plungers A and 
B to positions shown Fig. 1, and plug G H to position Fig. 6, 
as at starting. By this arrangement air may be drawn in and 
compressed to any desired pressure without the small delivery 
valve D, which only serves to prevent compressed air flowing 
into the cylinder full of air about to be compressed, and being 
expelled therewith, thus economising the power required to 
work the machine. The plug G H is kept in place by a spring 
acting on the plug rod I, so as to press it just sufficiently to 
overcome the tendency of the compressed air to lift the plug 
G H out of its seat or shell. 
cated by the grooves Eand F, cut in the plug G H, and in 
shell—see Figs. 4, 9, and 10. The grooves E extend nearly 
the whole length of the plug G H, while the grooves F only 
extend for a short length at top and bottom of the shell, as 
may be seen, Fig. 4. By this arrangement, when the rotation 
of the plug G H brings the grooves E opposite the grooves F, the 
ee fg the ends of the grooves E and F allows the water 
in which t 


the plug G H, and lubricating the whole of the rubbing sur- 
faces. 
cock C, so as to prevent the occurrence of unlubricated rings 
of rubbing surfaces, but they serve to admit small quantities 
of water regularly into the compressed air, so as to keep it 
cool. It will be seen that when the grooves E come opposite 
the air passages, any water contained in them is drawn along 


with the air, and 4g Capri the grooves of suitable size, as | 


much water may mitted as is n . A further 
quantity of water may, if desired, also be admitted into the 
compressed air by means of the small cock P, Fig. 3, on the 
suction air pipe, placed so as to dip into the surrounding 
| water. The plug G H is readily accessible for examination, 
| and appears to improve by being worked, as the surfaces 


The cock C is thoroughly lubri- | 


e cock C is placed to fill up these grooves, thus | 
making grooves full of water extending from top to bottom of | 


The grooves E and F not only serve to lubricate the | 
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become increasingly polished. Moreover, as the plug is but 
slightly conical, the tendency to differential wear is very slight, 
and practically without effect. The plungers also being simply 
packed with a groove full of water, as before explained, the 
whole thing is so simple that it may be kept in good order 
without difficulty. Our illustration shows a machine for 
working by a pulley and belt, but the machine is also made 
complete in itself, by adapting steam cylinders acting direct on 
the shaft O by crank discs, the compressed air being maintained 
at any desired pressure by causing it to regulate the speed of 
the machine according to the quantity of air used. The 
machine, it should be remarked, is made under Mr. E. 
Edwards’ patent specification, with improvements by the 
manufacturers, Messrs. Normandy, Stilwell, and Co., Custom 
House Station, Victoria Docks. 








IBBOTSON’S STEEL LOCK NUT. 


THE eho et woodcut illustrates Mr. Alfred B. Ibbot- 
son’s patent steel lock nut, for Lyre jd way and other 
ysurposes. The lock nut is made of hard steel, and is tapped 
= the greater part of its depth, A to B, of the same size as 
the bolt, and for the remainder of its depth, B to C, ofa 
smaller size. The nut can therefore be started easily on the 
bolt, and by the exertion of force the smaller threads of the 
nut take into the threads of the bolt in such a manner that 





| the nut is held tight upon the bolt, so that vibration cannot 
| very well loosen it. The slots E E assist the screwin 
|up or the withdrawal of the nut. Some of the specia 
vantages claimed for the nut are that it is complete in 
itself, is locked on the bolt itself, and not merely held tight 
against a fish-plate, so that should the bolt elongate, the nut 
cannot move or work off the bolt, as is the case when ‘spring 
washers” break, or lose their elasticity, or when the ordinary 
two-lock nuts shake loose. It can always be tightened on 
or removed from the bolt, so that it is not n to destroy 
the bolt, and as it does not depend upon elasticity for its 
| success, and as it cannot become loose, it can be left without 
| attention. The nuts are manufactured by Ibbotson Brothers 
| and Co,, Limited, Globe Iron and Steel Works, Sheffield. 
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LIGHTHOUSE DESIGNS—SMEATON, RENNIE, AND STEVENSON. 






EDDYSTONE 











On another page reference is made to the design of the Bell 
Rock Lighthouse by Robert Stevenson, and to that of the 
great John Rennie for the same light, and both these are 
compared with the previous design of Smeaton for the Eddy- 
stone Lighthouse. For convenience in comparison we here 
reproduce the Eddystone Tower from the oes in 
Smeaton’s account of that work, and the Bell Rock House 
from Robert Stevenson’s account of its construction. We 
also give Rennie’s design for the Bell Rock House, from which 
the similarity with Stevenson’s design will be seen. This is 
taken from a tracing from Rennie’s original drawing, placed at 
our disposal by Mr. George Banks Rennie. With respect to 
this it should be noted that the horizontal lines, indicative of 
courses of masonry, are merely suggestive, Rennie’s drawing 
being unfinished in this respect. With the remarks made 
elsewhere, and the help of these illustrations, we leave our 
readers to draw their own conclusions, 








AUTOMATIC SYPHON OVERFLOW. 


Ir is sometimes desirable to secure an automatic overflow | 


from tanks or vessels into which communication by perforation 


of its wallsis undesirable. In a communication tothe Edinburgh | 
Photographic Society Dr. W. Taylor a short time back gave | 
the following description of an apparatus specially applicable | 
to tanks with a fluctuating supply of water, but in which it | 
As its name implies, | 


is necessary to maintain a constant level. 
it is self-acting, and while at once carrying off any sudden 
influx of water, it will not bring 
the level below a certain fixed line. 
The excess of water is carried from 
the bottom of the tank. Into the 
tank T, is ed the waste pipe 
A B, of a diameter greater than 
the feed to tank. This waste pipe 
is bent into the form shown, with 
the shoulder S, about half an inch 
lower than the level of water re- 
quired in the tank. On the upper 
surface of tkis shoulder, at S a 
small hole is made, over which a 
small tube is fixed. This small 
tube S L, is then led over the side 
of the tank to the constant level 
required. Now, when the waste 
pipe is put into action as asyphon A 
idly carries off the water to 

L. When it reaches this air is admitted by the 
small pipe through the orifice at L, and the waste pipe ceases 
to be a perfect syphon. If, now, a small stream of water flow 
into the tank the same quantity a through the a 
syphon A B; but should a rush of water into the tank take 
fe bringing the water above the level L, the waste pipe is 
at once converted into a true syphon, and rapidly brings the 
level back again. In practice the pipes may of course be 
placed close to the side of the tank, 
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| land pig iron at the Star Ironworks, Stockport, 
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LETTERS TO THE EDITOR. beyond the Cleveland Hills to make the best of steel. 
(We do not hold ourselves resp ions of our parties who are reading these papers do not seem to properly 
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correspondents. 


COMPOSITE STEEL BRIDGES. 

Srr,—Your article of the 9th May, respecting the Iron and Steel 
Institute proceedings, page 337, calls for a few words of explana- 
tion. Iam quite prepared to state that more steel is used in 
steel bridges than is necessary. I have had many examples laid 
before me of various engineers’ recent designs, and it is from the 
best and most economical of these I quote 59 tons ; whereas my 
composite arrangement only takes 40 tons of material, and, as a 
matter of course, I can make all steel bridges with the same 
weight of material as I have made my composite bridges with; 
but there is no need for placing a piece of costly steel at a point 
in the bridge where only thickness is required to prevent buckling, 
and where rp oad material will do quite as welt 

As regards the remark made in an earlier part of the same 
article, where you state, “‘I hold that steel bridges would be quite 
safe with a strain of 9 tons per inch,” my paper refers to bridges 





| where steel is subjected to 9 tons per square inch, but does not 
| say I agree with such amount of strain; nor have I calculated for 
so great astrain per inch in my 40-tons design 3 the greatest strain 


on the steel therein does not exceed the Board of Trade limit. 
: abeiaiias Henry N. Maynarp, M. Inst. C.E. 


chambers, London, $.W., May 14th. 








THE ELIMINATION OF PHOSPHORUS. 


Srr,—I have been told that a new process has just come out for 
eliminatin ng iy eng from Clevelandiron. I have just had the 
leasure of readi 
nd it to be no new thing at all. In 1857 I was uddling Cleve- 
Teen lined m 
ut 3lb. of soda asi 
and kept my damper down. That heat was rolled into # rounds for 
rivetiron. I took a piece to Messrs, Galloway’s Boiler Works, at 


Knott Mill, Manchester, and had it made into rivets and put into | 


a boiler. It was so good that they engaged me to manufacture 
the same upon their ground ; I did so for twelve months, and used 
all Cleveland forge pig. I used a rich alkaline base to eliminate 
the phosphorus. I then went to the Vulcan Forge, Clayton, and 
there made scores of steel slide bars for Beyer and Peacock, Fair- 
irns, and Jones and Son, of Liverpool, steel points for railways, 
mandrils for Een works, all from 
from Cleveland pig called Ormsby. If we brolre a slide bar it had 
= the appearance of cast steel. We also melted 
rom the same pig in crucibles, and had the ingots tilted into tool 


steel, and made some hundreds of sledge hammers for Sandford 
and Owen, of Rotherham. I believe we cast the first steel tire | 
| that ever was cast without a seam or weld. 
exactly the shape of a tire—the mould was made in two halves | 
cottered together—we filled it full of melted steel, and then sent | 


a block of wood through the centre about the size of a man’s hat, 
we then uncottered it, and there was a perfect tire. We then pai 
£10 10s. for protection, but having no capital we got into the 
hands of our creditors, and the thing was lost. All this was done 
with Cleveland pig, by ~_ a good alkaline bath to wash the 
jhosphorus out. I have a letter before me now cut out of THE 
GINEER of 1859, where I told one “J. P.,” of Greenwich, that 
a good alkaline cinder would fetch all the phosphorus and sulphur 
out of iron ; I also told Mr. Mushet, when he and I were caviling 


understand the nature of phosphorus in combination with iron. 
All the phosphorus can be eliminated 50 per cent. cheaper than 
the way they are doing, and still use the ganister lining in the 
converter. My process will not interfere with the ganister, as it has 
no affinity for silica. They appear to know that a low tempera- 
ture in the puddling furnace will bring away more phosphorus 
than a high temperature, but they don’t give any reason why; 
they only appear to know the rule of thumb—that so and so will 
do it—but the trade wants to know the reason why it does it. 
The thing is very simple if they will pull off their coats and 
combine the practice with their theory. I find that many 
theorists will read a practical man’s letter, and learn something 
from it, and let it lie dormant for a time, and then bring it out as 
their invention. There is plenty of room yet for phosphorus seekers 
if they have brains and a little money; I have none of the latter 
through being short of the former. Wu. Corsert, 
Openshaw Chemical Company, Manchester, 
May 13th. 











ng the paper in your last week’s ENGINEER, and I | 


uddle steel blooms made | 
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We made a mould | 


THE ELECTRIC LIGHTING COMMITTEE. 
The Select Committee of the House of Commons appointed to 
| inquire into this subject met again on Friday, Dr. Lyon Playfair 
| being in the chair. 
| Dr. Hopkinson, F.R.S., and D.Sc. of the University of 
| London, in reply to the chairman, said he had for some time 

past been engaged at the works of Messrs. Chance, manufacturers 
of lenses. As a civil engineer he had taken much interest in the 
electric light and had made experiments on the subject of the 
| conversion of mechanical energy into electricity. From these ex- 
periments he had ascertained that 100 cubic feet of gas which would 
produce a gas light equal to 300 standard candles would, if applied 
to the working of an engine, produce an electric current from 
which could , fs got 4000 standard candles. The cause of 
the difference was due to the very much greater tempera- 
| ture which was obtained in the case of the electric are than 
in that of gas burners. It was also to be attributed to 
some extent to what might be called an accident in the 
sight, for the eye could see the radiations of the electric 
light to a much greater degree than it could those of the gas flame. 
About thirteen times more electric light could be obtained by 
mechanical power than by the ordinary mode of using The 
pecuniary cost was not in the same economical proportion. The 
| cost of the carbons had to be taken into account, and they would 
more than equal the cost of the = In addition to that an 
expensive plant was necessary. e had made experiments to 
ascertain what amount of current a machine would produce at a 
given speed with given electrical resistances, and also what pro- 
portion of the energy expended was economised in the production 
| electrical current. In those experiments he determined the 
amount of energy per minute which was converted into heat, und 
he found that about 87 per cent. of the mechanical energy pro- 
duced by the machine was converted into heat. The starting 
| point of that calculation was the strap which was applied to the 
| machine. He believed that was the most effectual transformation 
| of one form of mechanical energy i 

w 


into another, that was known, 
and it would hold out hopes of future improvements in the electric 
| light, At the same time it must be borne in mind that only akqut 
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one-half of the heat could be applied to the carbons, the remain- 
ing half being expended in heating the wires of the machine, and 
in other ways. If an attempt were made to get too 1, a 
proportion of current in the electric are, it was exceedingly diffi 
cult to obtain a steady light. Upon the point of steadiness of the 
light he might say that the firm with which he was connected had 

m using a Siemens lamp and machine for light in sorting glass. 
There had been no difficulty in producing a fairly steady and 
continuous light. He did not know that it would have answered 
in a public hall, but the men did not suffer any inconvenience 
from the use of it. E 

Do you think the electric light will be decreased hy subdivision 
in the ratio of the squares or cubes ?—No; I think the calcula- 
tions are based on assumptions which might be set aside. 

What is the cause of the waste in subdivisicn ?—I think it is 
two-fold. In the first place, you have much smaller lights, and 
the lower temperature produces a less proportion of radiations. 
In the second place, I think there is practically a ditticulty in 
using many lights on one machine, and that is the difficulty of 
keeping them steady, any disturbance in the working of one of 
the series causing a disturbance of all the rest. 

Tn continued examination the witness said that the science and 
practical application of the electric light were not at present in a 
very advanced state. As regarded the scientific question, it had 
hardly yet been touched. Nevertheless, during the last few years 
there had been a great practical advance. 

By Mr. W. Stanhope: The greatest loss in the conversion of 
energy occurred in the change from the stores of energy in the gas 
or coal to the mechanical energy produced by the steam. The 
machine for producing the energy was much more advanced than 


the ap tus for displaying it. 
By Sir D. Wedderburn : Coal would be cheaper for working an 


engine than gas, but a steam engine always required a man to 
attend to it, whereas a gas engine did not. 

By the Chairman: Had never been at a concert at the Albert 
Hall while the electric light was in use, and was not, therefore, 
aware that a noise was heard only’ when the light was first 
started. Had noticed a similar circumstance sometimes in the 
light used in the works with which he was connected, but at other 
times the noise had continued during the whole time the light was 
in use. He had always attributed the noise to the bad adjustment 
of the lamp. 

M. Jules Berly, examined by the chairman, said he was a 
civil engineer, and was now in charge of the English works of 
the Société Générale. He had managed the experiment on the 
Thames Embankment and had been working twenty lamps there 
for the last five months. The distance between the two extreme 
lamps was about 1100 yards. ‘The lights were in opal globes, and 
were kept going on an average five hoursa day. The steam 
engine used was one of Ransome’s, of 20 nominal horse-power, 
and two Gramme machines were employed, one exciting the 
other. An alternating current was employed for the purpose 
of producing equality of consumption of the lamp carbons. 
Each circuit was composed of a continuous wire starting from 


each machine and coming back to it. The candles used 
lasted an hour and a-half each. More attendants were 


required in looking after the lights than was the case in 
regard to gas. The 20-horse power engine was worked at 
50 lb. pressure to the square inch, but it could be worked up to 
801b. The contract with the Boari of Works was 5d. per hour 
per light. That allowed a fair profit. The cost might be very 
much reduced by producing additional lights, as one 20-horse 
power engine would work sixty lights and perhaps more. If 
oar ee were employed the cost would be still further de- 
cre . Witness had carried out the experiment on the Holborn 
Viaduct. There were sixteen lights in that case, the charge being 
£5 per night from sunset to midnight. That experiment did not 
produce a very favourable impression, owing, in his opinion, to 
the irregularity of the working. He had carried out the Billings- 
gate Market experiment. The charge in that case was rather 
complicated, as the market authority provided the motive power. 
Had also carried out the lighting at the British Museum reading- 
room, the lighting of Messrs. Shoolbred’s shop in Tottenham- 
court-road, and the illumination of the Aston Hall Pleasure 
Grounds at Birmingham. His experience was that the use of 
the electric light was slowly and surely increasing. The carbons 
at first cost 74d. each, the price was then lowered to 6d., subse- 
quently to 5d., and now it was only 3d. 

By Mr. Stanhope: He did not think there would be any diffi- 
culty in producing a light at a mile and a-half from the centre. 
Every day new discoveries were being made, which were more or 
less surprising, as they were not exactly in accordance with the 
theory of the light. 

By Sir U. Kay-Shuttleworth : There was certainly great loss 
of light through the use of opal globes—about 40 or 50 per cent. 
Without a lamp the light would be painful to the naked eye. 
There was no difficulty in providing a new candle while the light 
was burnin, 3 

By Mr. Puleston: Four stations in the centre of London 
would, he thought, be sufficient to produce light to cover the 
whole area of the —— 

By Dr. Playfair: If they could succeed in making a thicker 
candle they would diminish the apparatus required for each lamp, 
and the cost of the light and the expense of commutators well 
also be diminished. 

Valery said he was the general engineer to the Socicté 
Générale. The electric light had been produced in Paris success- 
fully by means of various machines. Alternating currents were 
quite necessary in the Jablochkoff machine, in order to keep the 
candle at a uniform length. The same result could be obtained 
by making the carbons of different sizes, but that would be a 
complication for the manufacturer. The electric current could 
be converted at any distance, it was only a question of the size 
of the candle used. The light was reduced to the extent of 50 per 
cent. by being put in opal globes. The intensity of the light could 
be varied in many ways. ‘There had been a contest between the 
electric light and gas in Paris on the question of cost, and it had 
been found that the former was more economical for the purpose 
of lighting open spaces. 

Can you produce a profitable result to your shareholders? The 
Société Générale was established on the 15th of March, 1878, 
and the first balance-sheet was made up to the 31st of December 
last. The Société wrote off £16,000, half the cost of plant, and 
paid to the shareholders 14 per cent. The capital of the company 
was £300,000, of which one-fourth was paid up. 

Examination continued: The advantages of the Jablochkofflight 
were that it was steady, could be divided, and was noiseless. If 
the light was carried far there would certainly be a loss by sub- 
division, but that would be largely compensated by insulation. 
Incandescence atided to the luminosity of the light. The system 
was largely extending. early all foreign countries were using 
it. There was no great waste by subdivision in the Jablochkott 
light. Without insulation there would be a loss, but not with it. 
The result of experiments on a small scale was that the aggregate 
amount of the divided light was equal to that of the light 
undivided. 

Mr. Shoolbred, of Mess Shoolbred and Co., Tottenham 
Court-road, said that his firm last winter began using five 
Jablochkoff lamps, and now used twenty in the place of 230 
Argand gas burners. On one occasion the lights became dis- 
arranged, and were extinguished. He thought that was owing to 
the engineman. The light was infinitely better than gas in 
amount and quality ; it was very nearly the same as the light of 
@ bright summer day. The atmosphere was much purer than 
when gas was used. The light had no effect at all upon the goods 
but gas deteriorated them to a considerable extent. The electric 
light enabled customers to see the colours perfectly, and it was 
much cleaner than gas. It appeared to clear all fogs away, and 
fog had been no disadvantage to the business since they burned 
the electric light. He should say, from his own experience, that 















there was positively no danger of fire from it. ‘The objections to 
it were that it sometimes flickered a little, and that it was neces- 
sary to change the candles. With regard to the flickering, that 
might be obviated to a large extent by having a careful man at 
the engine; and it did not require a special attendant to change 
the candles, In his opinion the advantages decidedly outweighed 
the disadvantages. ‘The cost to his firm for plant had been £1750, 
but that did not include boilers. The candles cost 6d. each, and 
they burned an hour and a-haif. The average cost for the whole 
lighting was 37s. 3d. a day in winter, and in summer 8s. 10d. : He 
thought electric light must be more expensive than gas. They 
had had to pay the same amount for gas since using the electric 
light, although they had not used it. ‘The metres showed the 
same consumption. 

The. Chairman: May not that be caused by your employés 
becoming accustomed to the beautiful electric light, and burning 
a good deal more gas in other parts of the premises? There may 
be something in that. f 

By the Chairman: The flickering was not a serious inconveni- 
ence. ‘The candles were changed by means of a key. 

The Committee adjourned until ‘Tuesday last, on which day 
the inquiry was resumed, Dr, Lyon Playfair presiding. | 

Mr. George F. Deacon, M.I.C.E., and borough engineer and 
inspector of gas for Liverpool, was the first witness. 


The Chairman asked if he had paid attention to the question of | 


applying electricity to public lighting. : 

Vitness replied that he had, and that at one time he was exclu- 
sively engaged in electri work—as assistant to Sir William 
Thompson. In 1864-65 he was consulting electrician to the 
Atlantic Telegraph Company, and he also accompanied the 
Great Eastern as one of the professional assistants during the 
time she was engaged in ying the Atlantic cable. He had 
paid considerable attention to the lighting of streets and public 
institutions, and he had had to consider the comparative advan- 
tages of supplying large lights for public pa In the autumn 
of last year he went to Paris, on behalf of the Corporation of 
Liverpool, to examine the system of electric lighting carried on 
there in the Avenue de l’Opera, and the conclusion he arrived at 
was very unfavourable to the electric light, for, judging by the 
amount of illumination produced, it required six times the cost to 
produce by electricity as good an effect as could be produced by 
gas. The intensity of each electric light was greater than the 
intensity of each gas light ; but the difficulty arose in the distri- 
bution. The fewer foci used in electric lighting led to consider- 
able waste, on account of the diminution of the square of resist- 
ance. The gas lights being more numerous, and therefore nearer 
to each other, the loss through the diminution of the square of 
resistance was not so great. If the comparison were made, not 
for obtaining the best method of practical ilumination, but only 
with regard to the unit of light, the result would be much more 
favourable to the electric light, which would be cheaper than gas. 
A concentrated light of more than a thousand candles would be 
far cheaper in electricity than in gas. E 

The Chairman said that he preferred candles to gas in his 
drawing-room, and he had no doubt that that was the case with 
many other people; and he asked if it was not the fact that for 
some purposes gas was preferable to electricity, and for others 
electricity was to be preferred to gas? 

Mr. Deacon replied that he thought that was so; and he added 
that he did not think the present mode of using the electric light, 
by covering the Jablochkoff candle by a semi-opaque globe, was 
economical. It was decidedly wasteful, for the globe obscured 
at least half the illuminating power. 

The Chairman asked if he had considered the effect of dividing 
the electric current into various lights? ; 

Witness replied that he had done so; and, in his opinion, it 
resulted in a considerable loss of electric power. 

The Chairman: Is it not said that Professor Edison’s lights can 
be used in series with better effect? 

I know that it is said so; but I have not seen Edison’s light. 

Do you consider that electric light could be used with advantage 
for public purposes? 

The witness thought it could be employed most advantageously 
for lighting public buildings ; and even for lighting public thorough- 
fares there were indications thatthe cost would bebrought very close 
down to that of gas, if not still lower; for directly the gas com- 
panies began to concentrate their gasworks—to do which there 
was a tendency—they would be beaten by electricity. The 
corporation of Liverpool promoted a bill to take powers to use 
the electric light, but they had now suspended the bill in conse- 
quence of this Committee. There was the great difficulty that 
the corporation could not break up the streets at present, without 
a special power for doing so. id not think the electric light 
would interfere with telegraph wires. Was strongly of opinion that 
corporations should have the power of carrying wires through streets. 
Admitted that corporations were not energetic in advancing 
improvements. Legislation should not be at all obstructive, 
which it would be if private companies were not allowed to do 
what corporations declined to do. : 

In reply to Lord Lindsay, the witness said he thought the 
electric light might be used in houses as a luxury. It could not 
be so applied economically. Did not think it would damage gas 
companies even if it were largely employed. A 

In reply to a question from Mr. Puleston, Mr. Deacon said: I 
have had my attention called to the recent inventions of Mr. 
Edison, in which he claims to have sub-divided the electric light 
so as to make it applicable for domestic purposes, but there appears 
to be a doubt as to whether the reports of these inventions relate 
to the most recent inventions on which Mr. Edison has based his 
statements and hopes. 

In answer to Mr. Mitchell Henry, witness described a plan 
which he maintained would utilise the electric light in the most 
advantageous manner. By that plan the light would not be 
enclosed in a globe, and therefore its direct horizontal rays would 
penetrate to the greatest distance to which they were able to go, 
while the intensity of the descending perpendicular rays would 
be diminished by a semi-opaque saucer, and the ascending 
perpendicular rays would be reflected back by a powerful 
reflector. In that way the light could be used to the greatest 
advantage, whilst its intensity in its own immediate neighbour- 
hood would not be too great to be borne. 

The Chairman: Would you be surprised to know that the 
Electric Lighting Company of Paris, which started with a capital 
of £300,000, a quarter paid up, and which keeps 500 candles 
going in Paris, has already made a profit of 75 per cent.? 

I should be surprised; but, if they have made such a profit, I 
think it is probabie that it is due in a great measure to the sale 
of patents in other countries. 

Mr. Corbett Woodhall, C.E., engineer-in-chief to the Phoenix 
Gas Company of London, was the next witness called. He gave 
evidence as to the relations between gas companies, the public, 
and the Legislature, and the restrictions under which, in return 
for their practical monopoly, gas companies laboured. He was 
very contident that the electric light could not come into imme- 
diate competition with gas for domestic purposes. For the pur- 
pose of illuminating large areas, he adinitted that the electric 
light was superior to gas; but he considered that the advocates 
of the electric light had committed a decided mistake in lighting 
the public streets with it as opposed to large areas. 

Mr. Gathorne Hardy: Do you think the question of electric 
lighting has assumed such dimensions as to give rise to a large 
pe | for it?—I do not. 

Mr. Deacon was recalled, and, in reply to a question as to the 
reason why the Liverpool Gas Bill had been withdrawn, explained 
that the bill had not been withdrawn, but simply hung up pend- 
ing the result of the inquiry of this Committee, 

. Wm. Sugg, gas engineer, was also called, and gave 
evidence as to experiments he had observed in electric lighting 
in the Avenue de l’Opera, the Hippodrome, the Magasins du 
Louvre, and other places in Paris, He said that the Thames 


Embankment could be lighted by his patent burners, giving a 
light of 120 candles each—which was equal to that of the 
Jablochkotf candle—at 1}d. per hour per lamp, as against 5d, 
er hour in the case of the J ablochkoff candle. As a gas engineer 
1¢ did not think he had any reason to despond on account of the 
present development of electric lighting. 
The Committee again adjourned. 


LEGAL INTELLIGENCE. 


COURT OF APPEAL. 
(Before Lords Justices James, Brerr, and Corron.) 
ADAIR v, YOUNG. 

‘Tuts was the hearing of the appeal of the defendants, Messrs, 
Wallace and Co., of Ardrossan, trom the decision of the Vice- 
Chancellor Bacon, restraining them from infringing the patent 
of the plaintiff, Mr. William Adair, of Liverpool, and directing 
an inquiry as to damages. ‘The case in the Court below was 
fully reported, with diagrams of the pumps, in THe ENGINEER of 
7th Feb. last. The plaintiff's patent was for an improved ship's 
pump, the chief advantages of which were accessibility of working 
parts and freedom from risk of choking. Part of these advantages 
were obtained by means of the use of a loose cover to the cylinder 
or working barrel. The defendants had at one time been agents 
of the plaintiff, and after resigning that function they began to 
make pumps resembling those of the plaintiff. At first they 
appeared to have adopted means of fastening down the covers, 
but latterly they had used loose covers. Instances of such use 
on board ships were proved at the trial. ‘The defendants denied 
that they had ever made pumps with loose covers, but in the end 
they stated that they had found that their manager had sent out 
pumps with such covers without their knowledge. At the trial 
the specification of Todd’s patent, dated in 1832, was relied upon 
as anticipating the invention of the plaintiff. 

Mr. Astron, Q.C., and Mr. MoCLymont appeared for the appel- 
lants, Messrs. Wallace and Co, They did not now seriously impeach 
the validity of the patent, but they contended that the defendants 
had not infringed. ‘The plaintiff's patent was for » combination, 
and there could be no infringement unless the whole combination 
were taken. Now the defendants’ pump ditfered in several 
respects from that jof the plaintiff. ‘he ‘feed pipe” in the 
plaintiff's pump had not an equivalent in the third “cylinder” in 
that of the defendants ; there was no equivalent in the latter 
pump for the port F in the plaintiff's ; the use of feather valves 
by the defendants was not like the use of clack valves by the 
plaintiff; moreover, thedefendants packed the plunger with india- 
iubber, the plaintiff with leather cups. Besides these differences 
there was the alteration in the shape of the head and the fourth 
valve in the defendants’ pump, additions which it was true the 
plaintiff had first made in his own pump, but which were not 
covered by the patent. Moreover, it was contended that the 
pump of the defendants was like Todd’s pump, and not like that 
of the plaintiff, and thus there was no infringement. ‘lodd’s 
specification, it was also argued, ought to be used to construe the 
plaintiff's specification, and so to limit Adair’s combination 
strictly to something in which Todd should not be included. 

Mr. Kay, Q.C., and Mr. CHapwyck HEeauegy for the plaintiff, 
the respondent were not called upon. 

srd Justice JAMES commenced by observing that it 
had been proved that, prior to 1867, no pump for ships’ 
use had been so successtul as that of the plaintiff. ‘The 
novelty of the invention was established, and that being 
so, ‘lodd’s patent, upon which the defendants relied for 
the purpose ot putting a construction upon Adair’s patent, was 
irrelevant. ‘Todd’s invention was admitted to have been a 
failure. ‘Then, as to the infringement, there must be proved a 
piratical use of the invention torming the combination. This 
might be the result of a colourable alteration. Now the defend- 
ants had not succeeded in showing that the differences between 
their pump and that of the plaintiff were substantial. On the 
contrary, he held that they were not differences at all. The 
No. 4 valve, moreover, was merely a cover, and the water passed 
by delivery under the loose cover to the cylinder. 

Lord Justice Brerr remarked that for the purpose of the 
appeal it was only at the last that the validity of the patent was 
impugned. ‘The patent was, however, valid in his opinion. ‘The 
plaintiff's combination was not the same as that of ‘Todd, whose 
patent had been used by the defendants in two ways—as evidence, 
firstly, of anticipation ; and, secondly, as putting a construction 
upon Adair’s patent. He was not prepared to say that Todd’s 
invention, provided it had been shown to have been workable, 
would be altogether irrelevant to the construction of the plain- 
tiff’s specification. He held, however, that Todd’s pump did not 
resemble either the pump of the plaintiff or of the defendants. 
He ,considered Todd could only be used to impeach 
the plaintiff's patent, but if Todd’s specification were used 
to facilitate a construction of Adair’s by way of showing state 
of knowledge at the date of latter patent, it could not 
be used for any further purpose as the defendants pre- 
tended, namely, for relieving them, by reason of any 
alleged resemblance between their pump and Todd’s, from a 
charge of infringement. The use of ‘Todd either by way of evi- 
dence of anticipation, or vy orm of construction, once ended, the 
question then lay entirely between the defendants and the plaintiff 
Adair. He held that the defendants had infringed by taking the 
plaintiff's invention in its entirety. He gave no opinion upon 
the steps they had taken to fasten down the cover. The pump 
complained of was a substantial if not an exact resemblance of 
the plaintiff's. 

Lord Justice Corron observed that the question of validity, 
though relied upon to some extent by the defendants, had not 
been pressed. ‘The plaintiff’s invention was for a combination, 
and it was immaterial that all the parts might separately be old. 
Lhe description was sufficient and utility was admitted. ‘There 
was nothing in the alleged difference between the “ feed pipe ” 
and ‘cylinder ;” boti answered the same purpose, and with the 
exception of a little alteration in form, they were identical. 
Moreover the plaintiff's specification contemplated the very 
alteration in form upon which the defendants relied. After 
commenting upon the cases in the House of Lords of Clark 
v. Adie and Harrison vy. the Anderston Foundry Company, his 
Lordship held that a clear case of infringement had been esta- 
blished. The appeal was therefore dismissed with costs, 

‘The second appeal was then opened, but is not yet concluded. 
It is the appeal of the defendant, Young, who is the master of a 
ship upon which an infringing pump was used. ‘The Vice-Chan- 
cellor granted an injunction against bim to restrain use by him 
or his crew of such pumps, and from this decision he appeals. 














TENDERS. 


SEVENOAKS GASWORKS, 


For tank and retaining wall, &c., Sevenoaks, for the Seven- 
oaks Gas Com ey. Mr. A. Penny, C.E, Quantities supplied 
r. 


by Mr. W. H. Bar 
White .. ‘ os +» £673 0 
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THE Institution or Crvit Enarngrns.—The galleries in which 
the conversazione of the president of this Institution and the 
display of models will be held on the 26th inst. are, we under- 
stand, to be lighted throughout by electricity, 
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RAILWAY MATTERS. 

Ar the date of the latest news from Victoria the Oakleigh line 
of railway, the finishing connection between Melbourne and 
Gippsland, was to be opened on April 2nd. 

On Friday last the Government inspector and directors of the 
new Swinton and Knottingley Railway tested the several bridges 
between Ferrybridge and Swinton. 

In the Dominion House of Commons Dr. Tupper has intro- 
duced a motion favouring the completion of the Pacific Railway, 
and proposing the appropriation of 100,000,000 acres of land for 
that object. 

Dvurina the week ending the 3rd inst. the boring of the St. 
Gothard Tunnel were advanced 29°6 metres on the Goeschenen 
side, and 28°9 on the Airolo side; altogether 55°8 metres, or nearly 
8 metres per day. 

Tue Mixed Commission, composed of the representatives of the 
Common and of the Austrian and Hungarian Ministries, charged 
with drawing up a basis for a commercial treaty and a system of 
railway junctions with Servia, met in the Foreign Office, Vienna, 
on the 12th inst., and a plan of railway junctions for the two 
countries was agreed upon. 


Tue direction of the Gothard Railway Company has been 
reorganised, Six of the new directors have been nominated by 
the Federal Council, three by the Governments of Germany and 
Italy, and ten by the shareholders. Though the differences 
between the gees oe | and the contractor have been settled in 

rinciple, the work of lining the tunnel has not yet been resumed. 
The boring, however, is going on rapidly and steadily, and it is 
confidently expected that before the end of the year direct com- 
munication will be opened between Airolo and Goeschenen, 


Tue London and St. Katharine Docks Company are, says our 
Birmingham correspondent, the shippers who have taken the lead 
in, as Tiast week showed, assisting the manufacturers out of the 
difficulty of increased rates on goods for export sent to London, 
which the railway panies seek to imy ‘The company men- 
tioned has issued a circular to traders — y that ‘‘ arrange- 
ments have been made by which goods will Teonghs into the 
Victoria Docks by railway trucks by the Great Northern Railway 
for shipment, and be dealt with as heretofore, without any addi- 
tional charge to the shipper.” Much gratification is this week 
expressed by traders at the action which certain London shipping 
firms are taking in this matter. 


THe Byker, Walker, and Percy Main branch of the North- 
Eastern Railway was opened for general traffic on the Ist inst. 
The line, which is between six and seven miles in length, has been 
in course of formation during the last four years. Great engi- 
neering difficulties have been successfully overcome, and it is 
believed to have been one of the most expensive works accom- 
plished by the North-Eastern Railway Company, owing to the 
fact that the ground is very unsuitable for the purpose. e cost 
of construction has amounted to about £200,000. The work 
consists for the most part of tunnels, bridges, cuttings, retainirg 
walls, and embankments. The new line of railway will be of 
great value to the large population resident on the north bank of 
the river Tyne. 

A NEW arrangement of automatic goods wagon brake was tried 
on Wednesday at Ipswich, six Midland Railway wagons having 
been fitted by Messrs. Ransomes and Rapier, of the Water- 
side Works, with a brake devised by Mr. A. M. Sullivan. The 
necessary attachment is inexpensive, and may be applied to all 
existing wagons, the idea being to make the ordin lever of 
each truck act automatically. On the end of each of present 
levers an attachment is placed, which, by the motion of the 
engine, performs automatically all that is required. A dead stop 
has the effect of dropping the weighted end of the lever, and of 
thus setting the brake. If instead of stopping sharply a gradual 
slackening of speed brings the train to a balt, the brakes do not 
act. In case of accident or severance of the train, the mechanism 
acts instantaneously, 

A LARGE tank locomotive has recently been completed at the 
Baldwin Locomotive Works, Philadelphia, for the Atchison, 
‘Topeka, and Santa Fée Railway Company, for hauling freights 
over the ema inclines of the Paton Mountains. It is nearly 
60ft. in length, including the tender, has eight 42in. driving 
wheels, and cylinders 20in. by 26in. ‘The boiler is 21ft. in length, 
with 213 tubes, and over it is a saddle tank for carrying a supply 
of water and increasing the weight of the engine, which, ready 
for work, weighs about 65 tons. The engine is named Uncle Dick, 
and has three brakes, first, the old and common air brake ; then 
the improved Westinghouse automatic brake, which controls all 
the wheels of the engine, even if separated from the tender itself; 
and, thirdly, a special and independent air brake, supplied by a 
separate auxiliary tank, also charged with compressed air at full 
pressure, connected by a distinct tube, and —— by a separate 
stop cock, by which all the wheel brakes of the locomotive may 
be instantly applied by the engineer, on his foot-board, in case of 
an accident to the others from any cause. 


One of the most obvious means of attracting attention is to 
make a noise. Recognition of this fact forms a leading feature 
in a new system of communication between passen and 
guards on railways, which was tried on Saturday, on the Man- 
chester, Sheffield, and Lincolnshire line, between chester and 
Grimsby. ‘lhe system is the invention of Mr. Henry Morris, of 
Manchester, and consists of certain attachments to each carriage, 
by which two fog signals are exploded in rapid succession when 
communication with the guard is necessary. ‘To one end of the 
carriage is a cross bar with two projections, each carrying a fog 
signal, To the spat part of the carriage, above this bar, a 
couple of weighted levers are suspended on pivots. The levers 
are held up by means of a light bar running along the top of the 
carriage, and which may be actuated from the inside of either 
compartment by means of a handle or ring connected to it by a 
chain passing through the roof. By pulling the latter the levers 
fall, and the weights strike against and explode the fog signals, 
and at the same time exhibit a red disc at each side of the car- 
riage. Each carriage thus fitted is complete in itself, there being 
no connections to make between iages and engine or guard’s 
van. ‘I'he experiments seem to show that Mr. Morris has over- 
come all the objections to the ordinary intercommunication 
apparatus, 


Tue Andes railway (Ferro-Carril — the construc- 
tion of which is nearly completed, is a remarkable piece of rail- 
way engineering. A great gg of the line is already open for 
traffic, and in a few months it will be carried twenty miles 
further to Mount Meiggs. From this latter point it will rise 
without break of continuity to a height of 15,550ft. above 
the level of the sea, or within 150ft. of the altitude of Mont 
Blanc. The railway starts from Callao in Peru, upon the shores 
of the Pacific, which it connects with Lima; thence it rises up 
the Andes to a vast plateau nearly 10,000ft. high between the two 
chains of the Cordiileres. ‘The initiative of this line is due to the 
celebrated Henry Meiggs, at whose death, in 1877, one of the 
loftiest peaks, mentioned above, received its name. The con- 
struction of the line has been a very costly work, for there are no 
fewer than sixty-one tunnels; the wood used came from Oregon 
and California, the iron and coal from England, and the iron bridges, 
which were put together by French and English workmen, from 
Europe. Among the most remarkable of the bridges is that at 
Verrugos, which is supported by two metallic piers 250ft. —_ 
Beyond Matucana, which is at an altitude of more than 9000ft., 
the scenery becomes very grand, and between the various tunnels 
the line runs at points a rocks so close to each other that they 
almost intercept the light of day. ‘The last station on the line, as 








far as it is at present open, is Chicla, from which point it will 


. NOTES AND MEMORANDA, 


A PERMANENT electro-conductive jelly may be made by dis- 
solving in gelatine anhydrous glycerine at 100 deg. C. 
A RecENT redetermination of the temperature of fusion of 
palladium places it at 1500 degs. The re ie of welding it 
at somewhat below 1500 degs, is also confirmed. 
‘THE most recent news from Singapore states that the volcanoes 
in both the eastern and western districts of Java were in full 
activity. A broad river of lava was flowing from the crater of 
Smeru down to the southern coast, illuminating all the neighbour- 
hood at night with its ruddy light. The Gedeh mountain was 
ejecting an enormous amount of cinders, which were completely 
covering all the surrounding district. 
; Ir we, says a writer ina German contemporary, reckon that a 
— grain of wheat produces fifty grains, and that these fifty 
will each produce fifty grains more, and so on, we find, in the 
second year, 2500 grains; in the third year, 125,000 grains; in 
the sixth year, 15,625,000,000 grains; in the twelfth year 
244,140,625,000,000 grains. ‘The third year’s crop would give 300. 
men one meal, leaving enough bran to feed eight pigs for one day. 
The produce of the single grain in the twelfth year would suffice 
to supply all the inhabitants of the earth with food during their 
lifetime. 
Tue Electrician gives the following recipe for a solution for 
elect:0-coppering iron, lead, zinc, pewter, &c. :—Weigh out, sul- 
phate of copper one dram; tartaric acid two drams; caustic 
potash—in sticks—two drams. Dissolve the sulphate of copper 
in about half a tumbler-full of water. Also dissolve a small 
quantity of washing soda—about two drams—in warm water ; 
and add the soda solution to the copper solution. Just enough 
should be added to throw down all the copper in the form of a 
— precipitate—basic carbonate of <r This precipitate 
as now to be separated from the fluid, which is a solution of sul- 
phate of soda. The quickest way to effect the se tion is by 
filtration, in which a piece of blotting-paper, folded twice, and 
adjusted within a funnel, may replace the usual filter paper. Or, 
if time be no object, the precipitate may be allowed to subside, 
and the clear solution afterwards poured off. In either case, the 
precipitate should be washed with clear water, in order to remove 
the last portions of the soda solution. Now dissolve the tartaric 
acid in a small quantity of warm water; get the moist copper 
precipitate into a tumbler, and pour the tartaric acid solution 
upon it. Effervescence will take place. Wait until all the gas— 
carbonic acid—is evolved; then put the sticks of caustic potash 
into the tumbler, and add sufficient water to make up at least half 
a tumbler-full—one gill—of solution. The potash dissolves the 
copper precipitate, the fluid becoming of a beautiful blue colour, 
without any sediment. If ounces be taken instead of drams, a 
quart of solution will be obtained instead of a gill. 

TESTING pipes and pipe-joints in the open trenches in which 
they are laid, forms the subject of a “selected paper” in vol. lvi. 
of the ‘Proceedings of the Institution of Civil Engineers,” 
by Mr. M. M. Paterson. The importance and difficulty of 
securing good pipe conduits has frequently been referred to by 
hydraulic engineers in discussions upon waterworks, and it 
is admitted that a large amount of silent and invisible leakage 
from the mains accompanies most systems of water supply. 
Among instances of the evil effects of leaky mains may be cited 
Live 1, where the consumption of 117,425 persons was redu 
from 32°12 gallons to 15°97 gallons per head per day by the repair 
of leaks, discovered by the waste-water-meter system adopted by 

r. Deacon ; Vienna, where a special commission was appoin 
to report upon the failures in the main line of conduit to that 
city ; and Lewes, in Sussex, where an outbreak of fever has been 
traced to this cause amongst others. In laying the pipes for the 
Ossett Waterworks, the whole of the pipes were tested in lengths 
of from 60 to 500 yards, after jointing in the trench. From the 
record of these tests an analytical table was drawn up, whence is 
obtained the following summary, showing the percentage of 
failures of the aggregate of all sizes :—Total joints tested, 7763 ; 
number of failures, 244; percentage, 3°14. ‘Total straight pipes 
tested, 7249; number of failures, 104; recon - | 1°43. ‘Total 
special B tested, 514; number of failures, 50; percentage, 
9°72. These results are, so far as the pipes are concerned, solely 
attributable to concealed defects in the castings, discoverable only 
after caulking, and while under pressure. The author’s conclusions 

1) That the usual mode of laying cast iron socketted pipes 
without testing after jointing, and in the open trenches, does not 
give sufficient security against leakage. (2 Lepragee | such testin: 
the desired security may, in most cases, if not in all, be obtain 
at no great inconvenience or cost. (3) That all pipes, special 
ae included, should, if possible, be tested before leaving the 
aap (4) That the value of the principle of casting pipes 
with the sockets downward is confirmed, although it affords no 
absolute security against defective sockets. (5) That systematic 
testing after jointing will tend to improve the quality of both 
castings and joints, the cost of each failure being thus largely 
increased, and falling upon the contractor at fault. (6) That the 
public will be further secured against accidents to pipe conduits, 
with their attendant evils, viz., the cost of repairs, the loss of 
water, the interruption of suppl , and the indraught of gas or 
other foul air at leaky points when the pipes are empty. 

In our last impression a description was given in this column 
of apparatus used by Dr. Ramsay in some investigations on the 
volumes of liquids at their boiling points obtainable from unit 
volumes of their gases. In his paper on the subject Dr. Ramsay 
says :—Ropp in 1855 pointed out that the specific gravities of 
o ic compounds show a certain regularity with regard to each 
other. If the molecular weights of various compounds be divided 
by their respective specific gravities at their boiling points, a 
series of numbers is obtained which Ropp ultimately named 
specific volumes. Ropp’s method of determining the volume of 
a liquid at its boiling point—the only point at which volumes are 
comparable, for at that point the vapour tensions of all liquids 
are equal—was to ascertain the boiling point with great accuracy, 
to determine the specific gravity at some known temperature, 
and calculate the volume required by means of the coefficient of 
expansion. This process involves the use of complicated and 
expensive apparatus, and necessitates laborious calculation. The 
author discussed the precise conception involved in the expres- 
sions used by Ropp, &c., ‘‘ atomic volume,” ‘‘ molecular volume,” 
and ‘‘specific volume.” Specific volume as used by Ropp 
= molecular weight By molecular weight is meant the specific 

specific gravity E i 
gravity of the gas hydrogen at 0deg., being equal to 1 ; for specific 
avity water =1; so that two scales are employed, viz., one 
sont on H, as unity, and one based on water. The number 
obtained from the above equation therefore does not give the 
relation between the volumes or weights of liquids at their boiling 
points and that of the gases obtainable from those liquids. ‘To 
obtain this relation the number representing the specitic gravity 
of the liquid must be multiplied by the number which represents 
the relation between the specific gravity of water and that of 
hydrogen, i.e, 22,326. By reversing pp’s —— t.e., by 
dividing the specific gravity of the boiling liquid by that of the 
gas, the amount of gas obtainable from unit volumes of the liquid 
is calculated. Thus specific volume of liquid hydrogen = 5°5, 
and its specific gravity ists » or 0°1818, and 0°1818 x 22,326= 
4059°2, the specific gravity of liquid hydrogen—hydrogen gas=1. 
By dividing the specific gravity of gaseous nydlivees Ur that of 


liquid hydrogen, or 02? we get 0°00024635 as the volume of 


liquid obtainable from one volume of gas, or 2°46 from 10,000 
volumes of gas. This number 2°46 the author proposes to call 











descend the Atlantic slope of the Andes to Graya, 


A FLouR mill at Baalzen, Saxony, has been destroyed by an 
explosion of flour dust. 

WE are requested to state that the adjourned discussion on the 
‘Government Patent Bill” will take place at the house of the 
Society of Arts, John-street, Adelphi, next ‘Tuesday evening, 
the 20th inst., at eight o’clock. 

Ir has been proposed to condense flour by compression in 
suitable presses, for convenience in transport and superiority in 
preservation. A French chemist has already made experiments 
in this direction, and has reduced flour to 25 per cent. its ordinary 
volume, and improved its preservation. 

_ Iris announced, says a Vienna telegram, that, in spite of the 
interruption caused by the storm, the work of stopping the gaps 
in the dykes at Szegedin has been completed. ‘The effect was 
almost instantaneous, the water in a few hours falling 12in., 
although outside the state of the river is unaltered. Pumps are 
being set up in every direction for further draining off the waters. 


THE steamship Kangaroo arrived at Aden on the 8th inst. with 
the cable on board for the first section of the Cape line. The 
steamship Seine is taking in cable to complete the connection 
between Mozambique and Natal, and will sail from London 
about three or four days hence. The steamship Edinburgh will 
sail about the same time with a portion of the Australian dupli- 
cate cable on board. 

On the 26th ult. the vessels of the Dutch East India steam line 
to Java started, for the first time, from Amsterdam. Hitherto 
the Helder has been the port of departure. But the new canal, 
which was opened last year and which now connects Amsterdam 
with the North Sea, enables the heaviest vessels to come along- 
side the quays of the capital. It is feared that this change, which 
is so beneficial for Amsterdam, will be disastrous for the Helder, 
which will lose its impor‘ance. 

THE French Public Works Department has drafted a scheme 
for a jetty at Cherbourg, which would make that port accessible 
at all states of the tide, and might serve for the transmission of 
mails to the west of England pe Treland vid Portland. It is cal- 
culated that, taking Geneva as the starting point, this route 
would save 140 kilos. to Birmingham, 165 to Manchester, and 
230 to Milford, as compared with Ostend or Antwerp and London. 
The scheme will undergo the usual examination. 


WE hear occasionally of wide differences in the tenders for 
various works, and of this a notable example was given in the 
Lytham Times \ast week. The Lytham Commissioners recently 

vertised for tenders for some sewerage works—1634 lineal 
yards of 24in. and 2lin. earthenware sewers, the carthenware 
pipes and manhole covers to be found by the commissioners, and 

other materials to be provided by the contractor. ‘The highest 
tender was £1590, and the lowest £650; only the small difference 
of £940, or of 244 per cent. 


Tue Stafford Corporation determined on Tuesday to apply to 
the Local Government Board for powers to borrow £33,000 to 
carry out the scheme for a complete system of drainage and 
outfall for the borough, and £10,000 for erecting a sanitary works 
for the manufacture into a age manure and the disposal 
of the excreta collected on the Rochdale tub system. The site 


ced | chosen for the erection of the works, which, with the necessary 


machinery, will, it is estimated, cost £8976, is a field belonging 
to Lord Stafford betweer the river Sow and the Lammarcotes- 


Tue Polyphemus torpedo ram is not only novel in form and 
section, but contains many novelties of a mechanical character. 
‘Two devices deserve particular mention. The one has reference 
to the structure of the hull itself, and consists of a hollow keel 
for the storage of cast iron ballast, arranged to be under command 
from fighting deck, and which, on being let go from any part, 
will cause the ship to rise considerably in the water, and thus 
enable her to continue to fight after any particular compartment 
has veen stove in and waterlogged. ‘The other novelty has 
reference to the machinery, which is being manufactured by 
Messrs. Humphrys and Tennant, of Deptford. The Polyphemus 
will be fitted with ten steel boilers of the locomotive stock, 
resembling those with which our torpedo boats are furnished. 
They are to work up to 120 lb. on the square inch, or double the 
ordinary high-pressure standard. While the displacement of the 
ram is to be $600 tons, the engines are to develope the extra- 
ordinary power of 5500 horses. The estimated speed is 17 knots, 
or as many almost as the Iris, which was specially built for speed ; 
and she is to have sufficient bunker space to enable her to steam 
to Gibraltar with some hundred tons to spare. 


Ar the beginning of last year the Great Grimsby Ice Company 
had three iron screw cutters built at Middlesbrough, to act as 
tenders for the large fleet of fishing smacks—numbering over 
700, and varying in size up to 80 tons—which sail from the port 
of Grimsby to the Dogger Bank, and other deep-sea fishing 
grounds. ‘These steam tenders—which are 130ft. long, 21ft. beam, 
and 10}ft. depth of hold—are 190 tons gross register, and have 
engines of 50-horse power, and are specially constructed for great 
speed. Their vocation is to carry ice and packing-cases out to 
the fleet of fishing boats, and bring back the take of fish for the 
Grimsby market, or, in some cases, to run with their freight 
direct to Billingsgate, thus enabling the fishing fleet to remain at 
sea for weeks together, and yet deliver their take fresh and regu- 
lar to the market. Such has been the success attained by the 

r, Dispatch, and Celerity, the three steam cutters above 
alluded to, that the company recently commissioned Messrs. 
Raylton, Dixon, and Co. to build them another on the same 
lines, which was launched on Saturday morning, aid will be 
ready for sea in two or three weeks’ time. On leaving the ways 
she was christened the Velocity by Miss Mabel Dixon, daughter 
of the builder. 

A REMARKABLE exhibit has, our Sheffield correspondent says, 
been forwarded to Australia by Messrs. Turton Brothers and 
Matthews, manufacturers of steel, files, railway springs, &c. It 
consists of an elaborate anc effective arrangement of steel bars, 
suitable for mining and engineering purposes; conical, volute, 
and spiral springs for railway and other purposes; ‘limmis’s 
patent springs, of which the firm are the sole makers ; engineers’ 
too iles, steel fractures, bicycle steel, chisels, hammers, 
smiths’ tools, mill picks, &c. &c. The exhibit includes no fewer 
than 100 bars of tool steel, arranged in the form of a trophy 
rising from the centre of a raised platform, the vay ae being about 
10ft. from the level of the floor. There are files from the small 
article used by watchmakers of about lin. in length, and weighing 
about one-sixteenth of an ounce, up to a mammoth hand-cut 
** rubber,” —— 4ft. Gin. long by 44in. square, and weighing 
about 24cewt. The latter is a marvellous specimen of the file- 
worker’s craft. The chisel used in the cutting had to be driven 
by a 481b. hammer, which, of course, had to be balanced by the 
single arm of the workman. It is believed to be the largest file 
ever made. ‘There is also shown the largest hand ‘‘ bastard” file 
ever produced—4ft. long. A double dead smvoth file, so finely 
cut that one can only detect the handiwork of the cutter by 

ing the thumb-nail over the face of the file. Messrs. ‘Turton 
rothers and Matthews have introduced a striking novelty in 
their exhibit, by means of which they show the whole process of 
manufacture from the ingot to the finished article. The first 
portion is left in the ingot, and the other is drawn down and 
finished on a tool. Every process, from the melting of the steel 
in the ingot to the final touches necessary to complete the tool, 
are thus illustrated and brought clearly before the eye of the 
visitor, who can see the lump of steel at one end and the finished 
article at the other. The exhibit is one of the most remarkable 
and effective I have seen for a long time, and cannot fail to 





‘*ebullition volume.” Ropp’s numbers give the amounts of boiling 
liqui 4s obtainable from 2396 volumes of gas at 0 deg. 


sustain the reputation of the firm. 





356 THE ENGINEER. May 16, 1879. 














THE CHICKENS ROCK LIGHTHOUSE 


MESSRS. D. AND T, STEVENSON, EDINBURGH, ENGINEERS, 


(For description »y page 359.) 
~ rs 
















VA 
IVV\/\AA 
VVVVVV 


ER" 
it 


Ht idl 


| AAAS. 
| || AAA if 
{| LAAAAES § |\ 


HH A YOM 
— 3. aa | BEOROOM 


AY 
VWVVVVW_ 
WV 



















[= ee ~~ -- 


COURSE.7I. COURSE 56 


TS) 
we) 
peat) |!!! 











COURSE .86. 





i Hi: ‘I 
ee 








Oi. STORE 


SECTION 



















ERMA 
DNA 
HAUT 
Mi 


A ps... > = h am be 
? £% | | 


} ' 
COAL'a WATER STORE 
. 


} 
x) 
Ss 


Sit a 
PLAN GF THE 
CHICKENS ROCK 
MARCH 1879 


wise 20 i €® go ito 


SCALE OF FEET 



















































DMR OORBE 
Uy Y 54, 








7 3 SS Yj 


Hp 
Yj 
oo YY 


(ee 


J a nen 





VM VY YY. 





May 16, 1879. 


eee 





THE ENGINEER. 


357 








AGENTS FOR THE SALE OF THE 
FOREIGN ENGINEER. 


ARIS.—Madame Boyveav, Rue de la Banque. 
PE RLIN.—ASUEB and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwietmMeyver, Bookseller. 

NEW YORK.—Tse Witmer and Rogers News Company, 
81, Beekman-street. 








TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, e stamp, in order that 
answers received by us may be forwa to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. ? ¥ 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, Mage 

L. anp Co.—Professor Barf, Catholic University College, Kensington, is the 
inventor of a process fur coating castings with oxide of iroa by the aid of 
superheated steam. — , i 

C.—(1) Porter's treatise “On the Indicator, published by Messrs. Elliot, 
Strand, (2) A treatise ‘ On Valve Gear,” by Cowling Welch, published by 
Messrs. Spon, Charing Cross. 

A. G. H.—There is no such work in existence. You will lad papers on the 
subject you name scattered through Tut ENGIneeR, and the Transactions 
of the Institutions of Civil Engineers and Mechanical Bagineers 

L. KR. — Write for “ Suggestions for the Preparation of District Maps, Plans 
for Main Sewerage and Water Supply,” by Mr. Rawlinson. Any of the 
publishers mentioned in the review will supply it. The publisher to whom 
you wrote is one of those mentioned as of London. If you look more care- 
Fully you will see that there is but one mm Westminster. 


CLEANING COIR FIBRE. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your readers give me information as to the best 
hinery for cleaning coir fibre ? A. £. 
Chiswick, May 8th. 
BORING CYLINDERS IN PLACE. 
(To the Editor of The Eagineer.) 
Sir,—Will any correspondent be good enough to give us the me a of 


parties who can bore cylinders upon their seats ? 
Kidderminster, May 8th. 











WHEEL CUTTING MACHINES. 
(To the Editor of The Engineer.) 

Sirn,—We shall feel greatly obliged if any correspondent can give us the 
address of a maker of the most suitable machine for cutting very smali— 
in.— bevel wheels in steel? P. anp C. 

Leeds, May 12th. 





COATING WIRE. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents tell me who supplies 
machinery for covering wire with gutta-percha, india-rubber, and water- 
proofed linen, as used for mili purposes ’ H. 8 

Manchester, May 13th. 





PERFORATED PLATES. 
(To the Editor of The Engineer.) 

Sir,—We shall be obliged if any of your readers can inform us where 
we can obtain ‘orated plates about No. 18 B.W.G. thick, holes ,,in. 
diameter by tch, also price per square foot ? Cc. C. axp Co, 

Huddersfield, May 13th, 





ROBEY’S PATENT ENGINE. 
(To the Bditor of The Engineer.) 

Sir,—The engines and boiler in the C of Ell e screw 
steamer, which plied at Manchester to Pomona Gardens twenty-seven 
years ago, were arranged exactly as the one known as Robey’s patent. 

Ashton-under-Lyne, May 6th. Tom Bovtton. 


SUBSCRIPTIONS. 
Tue ENGInrer can be had, by order, from any newsagent in town or country 
the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 
Half-yearly (including double number).. .. .. £0 14s. 6d. 
Yearly (including two dowble numbers).. .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tuk ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk Enotneer Volume, price 2s. 6d. each. 

The following Volumes of Tue Enoineer can be had, price 18s. each -— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tuk ENGINEER cun be made up, comprising 46 volumes. 

Foreign yy Sor Thin Paper Copies will, until further notice, be 
received at Sollowing rates. Subseribers paying in advance at the 
following rates will receive Tuk ENGiIngER weekly and post-free. Sub- 
To sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Peper Copies may be had, f preferred at increased 

rates. 


Remittance Post-ofice Order, — Australia, Belgium, Brazil, British 
Colum’ Bri Guiana, Canada, Cape of Good ~° Denmark, Reyet, 
France ), Germany, Gibraltar, India, Italy, Japan, ta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales 
New Zealand, Port nia, Switzerland, Tasmania, — 
United States, West Coast of Africa, West Indies, China vid South- 

Buenos Ayres, Ceylon, France, 
toe Russia 


ampton, £1 16s. 
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and Greece, Ionian Islands, Norway, 5 * 
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MEETINGS NEXT WEEE. 
Tue InstiTuTIon oF Civit ENoIngErs.—Tuesday, May 20th, at 8 p.m. 
Artificial 





‘The Improvement of the Bar of Dublin Harbour by ur,” 
by John P. Griffith, Assoc. Inst. C.E. 

Tue MersoroocicaL Society.—Wednesday, May 2lst, at 7 p.m.: Dis- 
cussion on the Rev. W. Clement Ley’s r **On the In ion of 


Axes of Cyclones” will be resumed, an following papers read : “‘ On 
Observations of the Velocities of the Wind and on pea ev ge B by 
o 1e 


Mr. G. A. . “On the Relation between the Height of th 
Barometer and the Amount of 


Cloud, as observed at the Kew Obser- 
vatory,” by Mr. G. M. Whipple, B.Sc., F.R.A.S 
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THE ELECTRIC LIGHT ON THE THAMES EMBANKMENT, 
A ae set * — ight on the nae ig pore 
ment, prepa oy Sir Josep Bazalgette, and Mr. Keates, 
consulting chemist to the Metropolitan Board of Works, 


tical | cannot be less than 





has been submitted to the Board. Numerous experi- 
ments were made to ascertain the cost of the electric 
light, and its efficiency as compared with gas. The 
inquiry attacked three distinct things, namely, the motive 
wer, the dynamo-electric machines, and the lamps. In 
ctober, 1878, the Société Générale d’Electricité made 
a proposal to the Metropolitan Board to light the Em- 
bankment with twenty Jablochkoff lamps, and this 
proposal was accepted. The French company supplied 
two Gramme mice. + ol one be: to excite the 
electro-magnets of the other, and the lamps. Messrs. 
mes, Sims, and Head, of Ipswich, pueced a 20-horse 
rtable engine, specially built for the — at the 
isposal of the Buard free of cost. If our ers will 
turn to THe ENncinger for December 20, 1878, they will 
find at page 450 a description of the entire apparatus, 
which it is unnecessary we should reproduce here. Mr. 
Head insisted that an engine of much less nominal 
wer than that actually used would suffice; but the 
‘rench company, accustomed, no doubt, to French 
portable engines, which seldom work up to more than 
one and a-half times their nominal power, were equally 
persistent that they must have a 20-horse power ~ 
Mr. Head gave way, and the large engine was supplied. 
It was fitted with a very delicate expansion gear, worked 
by a high-speed governor, which proved so efficient that 
in an experiment which lasted twelve nights the greatest 
difference in the mean number of revolutions of each 
night was only 1°12 upon an average of 142°36 per 
minute. The consumption of fuel was very moderate for 
a non-condensing engine. The mean indicated horse- 
power for twelve nights was 23°34 ; the weight of water 
used per horse-power per hour was 36°81b., and the 
weight of coal consumed 3°86 lb., including, as we under- 
stand, the fuel used to get up steam. The 23-horse 
power given out by the engine was expended as follows : 
—In driving the engine, straps, and shafting, 5°19-horse 
power ; in driving the engine, gearing, and two machines, 
no current passing, 7'21-horse power ; when the current 
between the two machines the power rose to 
9'17-horse power ; on putting five lights in circuit the 
wer was 13°17-horse power, with two circuits and ten 
mps, 17°93-horse power ; with three circuits and fifteen 
lamps, 20°75-horse power; and with four circuits and 
twenty lamps, 23°34 indicated horse power. Using the power 
absorbed in overcoming friction as a negative constant 1t 
follows that with five lamps in circuit the net power 
required was 1°59-horse power per lamp; with ten lamps 
it was 1°27; with fifteen —— 1°03, and with twenty 
lamps 0'92-horse power, so that there was a distinct 
increase in economy effected by augmenting the number 
of lights. The total cost of twenty lamps per night of 
five and a-half hours, was £1 9s. 8}d., or 3°24 pence per 
lamp per hour. The capital cost of the apparatus may 
be taken at—engine £495, two Gramme machines £360, 
driving bands £35, and cables £390, or in all £1280 ; 
but with the 10-horse power engine proposed by Mr. 
Head, which would no doubt be quite powerful enough, 
the cost would be reduced to £990, an important saving. 
A very accurate photometer was contrived for testing 
the value of the light, and three classes of experiments 
were made, one with the naked light, another with 
opalescent, and a third with frosted globes. A mean of 
eight experiments on the naked light gave each lamp as 
equal to 378°1 standard sperm candles. A lamp con- 
structed by Mr. Sugg, and burning 925 grains of sperm 
oil per hour, was, we may say, employed instead of 
a candle ; this lamp gave precisely the same light as 
sixteen standard candles. With the opal globe the 
electric light equalled but 154°9 candles, while with the 
frosted globe its efficiency was 265°0 candles. In other 
words, with the opal shade not less than 59 per cent. of 
the whole light produced was wasted, while with the 
frosted glass only 29°9 per cent. was lost. The total light 
given by the twenty lamps was 7562 candles ; that is to 
say, 328 candles per indicated horse power, a fact which 
hardly agrees with the oft-repeated statement that 1000 
candles might be had per horse power. The French 
society are now about to put forty lamps on the Em- 
bankment, to be driven by the same engine, and under- 
take to maintain the lamps all round at the rate of 5d. 
per hour, which sum is to cover everything. At first 
sight it would appear that as the cost of producing the 
light is but 3°24d. per hour, the society might make a 
good thing of their contract; but it must be remembered 
that the sum we have just named only pays the cost of 
coal, oil, and attendance ; to this must be added about 
a halfpenny per light per hour for interest and wear and 
tear, and we have 3°73d.; to this must be added the cost 
of carbons, which, according to the report before us, 
an hour per lamp, and we have 
at once a grand total of 5°73d. per hour. It is not easy 


to see how the Société Générale d’Electricité is to make | be 


a profit. 

e come now to the most important of all the 
questions connected with the electric Het, eieais, its 
cost as compared with that of gas. Sir Joseph Bazalgette 
and Mr. Keates speak in no uncertain fashion on this 
point. The Jablochkoff candle in an opal globe gives 
the light of, say, 155 candles. This would be produced 
by one of the la Sugg burners, recently illustrated in 
our pages, with about 48 cubic feet of gas per hour. If 
a frosted glube is used, then 83 cubic feet of gas would 
be needed to produce the equivalent of 265 candles. 
Summing up, the figures stand thus: cost of electric 
light, 5°78d. per hour ; cost of gas equivalent to electric 
light in an opal globe, 2d.; the same for a frosted globe, 
3°50d. The frosted globe answers perfectly, and with it 
the comparison must be e; and it will be seen 
that it is all in favour of gas, so long as the 
price of gas does not exceed about 5s. 9d. per 1000 
cubic feet. We believe that the figures thus placed 
before the Metropolitan Board by Sir Joseph Bazalgette 
and Mr. Keates; may be ed as quite trustworthy. 
The experiments were conducted with much care. The 
lamps burned well. The machines were driven by an 
unusually economical and steady running engine, 





experiment was continued for a period sufficiently long 


to practically eliminate errors of observation. It may be 
taken for puted then, that as the lighting of 
streets with a number of Jablochkoff candles in circuit, 


the current being supplied by Gramme machines, electri- 
city cannot possibly compete with gas. As regards other 
systems of Mehting, such as Rapieff s or Serrin’s, the report 
is silent. The information which it contains is limited, 
but the labours of Sir Joseph Bazalgette and Mr. Keates, 
aided by Mr. Head, Mr. Lovick, and M. Jules Berly, have 
cleared 0) ag and we at last know positively what 
the Jablochkoff candle and Gramme candle cannot do. 
This is an important addition to what is known concern- 
ing electric lighting, and may save much future waste of 
time and money. Tt will lend a new stimulus to other 
inventors, who are now aware of the fact that if they can 
produce a net light of 265 candles for less than 5°78 pence 
= hour, they can, other things being equal, beat the 
ramme-Jablochkoff system out of the market. 


THE INSTITUTION OF NAVAL ARCHITECTS, 


THE last annual meetings of the Institution of Naval 
Architects, which were held on the 3rd, 4th, and 5th of 


. | April, were not distinguished by papers or discussions of 


exceptional merit, as may be seen by the reports we have 
published. They have left their mark, however, upon 
the history of the Institution ; and it is quite possible 
that improvements and changes may date from these 
meetings which will lead to the Institution assuming a 
position, both towards the profession and the cap ic, 
that it has never occupied before. It will re- 
membered that on the 31st August, 28th September, 
and 5th October, 1877, we drew attention to the 
state of decay into which the Institution had been 
allowed to lapse ; and to the urgent necessity for doing 
something to & it into a better position and make 
it more useful and worthy of the support of the 
geet body of naval architects and marine engineers. 
‘he chief cause to which we attributed its misfortunes 
was the state of the Council, which we considered to be 
defective for three reasons :—(1) It was exceedingly 
large—much too large to be efficient as a managing body 
—and large as it was its numbers were unlimited and 
were constantly being added to. (2) There was no circu- 
lation of members through the Council, on account of no 
scheme of retirement being carried out for those who 
had once been elected ; and (3) the members took no 
real part in the election of the Council. 

We are pleased to see that our remarks have not been 
without effect. The Council appear to have had the 
matter under consideration, and have formulated a new set 
of bye-laws, which were brought before a general meeting 
of the members on the 4th April and carried unani- 
mously. In substance they are as follows :—A list of 
the names of the president, vice-presidents, and treasurer 
for the ensuing year is to be submitted at the annual 

neral meeting, by the Council, for their election in a 

y. No further addition is to be made to the total 
number of ordinary members of Council, until by death 
or resignation their numbers have been reduced below 
twenty-four, after which their numbers are to be raised 
and preserved at twenty-four. Similarly the number of 
associate members of Council is to be fixed at eight. Not 
laterthan the 14th February in each year, copies of the com- 
ee list proposed by the Council for the ordinary 

uncil for the ensuing year are to be printed and sent to 
all members to serve as ballotting lists. These lists are 
to contain the twenty-four names of the existing ordi- 
nary members of Council at the time of the prepara- 
tion of the ballotting lists, together with six new names 
of members of the Institution, the whole to be printed 
in alphabetical order without distinction of type. 
The eight names of the existing associate members 
of Council are also to be sent out in a similar way with 
two new names added. Every member is to be at liberty 
to strike six names out of the lists of members of 
Council and two out of the lists of associates. Ever 
associate of the Institution will also be furnished with 
lists of the associate members of Council, out of which 
he will also strike two names. These oting lists are 
to be sent to the secretary, and after being verified by 
scrutineers and the votes counted, the result will be 
declared by the chairman at the annual general meeting. 
These new bye-luws do not carry out our recommenda- 
tions by a long way, but they constitute a step, and a 
very important step, in the right direction. The number 
of ordinary members and associate members of Council 
will be fixed—even though it is at the high figure of 
thirty-two. The members will have it in their power 
to infuse fresh blood into the Council every year, and 
they will in future have some real power of election. A 
council elected under this oy a mode will naturally 

desirous of doing oe further that may be found 
necessary for making the Institution stronger and more 
efficient, and the present Council have probably gone 
far enough as a first step. Everything depends upon the 
interest the members may now take in the matter, and 
they cannot bear too strongly in mind that the energy 
and efficiency of the new Council, and the future of the 
Institution, will depend in a very large degree upon the 
manner in which they exercise their new powers. 

We have referred to the high figure at which the 
number of the Council has now been fixed; this is 
thirty-two, but in addition to this very large number, 
which only includes the ordinary members of Council, 
there are twenty-two vice-presidents, all of whom are 
also members of Council by virtue of their office. The only 
class of officers touched by the new bye-laws is that of the 
ordinary members of Council. The list of vice-presidents 
can be added to as the Council think fit from time to 
time, and the members will have no practical control 
over hey a it is expressly caged in the new bye- 
laws that their names ure to brought forward for 
election at the annual general meeting “in a body.” 

There will thus, in this small institution of little more 


than 500 members and associates, be a council which will 
the : consist of 54 members anda president, So inflated a num- 
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ber cannot be required for working purposes, and we feel 
certain that a reduction would lead to greater interest 
being taken in the affairs of the Institution by those who 
would be left, and to the Institution being much better 
managed and represented. It can be shown by facts that 
so large a council is not required for conducting the 
business, because, as we have before pointed out, the 
Institution of Civil Engineers, with over 3000 membe 
associates, and students, is man by a council of 
twenty, including the president and vice-president. The 
Institution of Mechanical Engineers, with 1100 members, 
is managed by a council of twenty-two, including presi- 
dent and vice-president ; and the Society of Engineers, 
with about 400 members and associates, has a council of 
twelve. These facts show that large councils are not 
necessary for the good management of institutions of 
this class. We believe, however, that so large a council 
as that of the Institution of Naval Architects is not 
only unnecessary, but positively injurious. In our fo-mer 
articles we referred to the action of the Council in matters 
of public interest, which showed a carelessness and weak- 
ness that has done much to damage the Institution, and 
could not have emanated from a snall well-ordered 
council. “ What is everybody’s business is nobody’s,” is a 
roverb that is peculiarly applicable to such a case as this. 
Te is impossible for one member out of a council of fifty- 
four to feel his personal reputation much affected by what 
is done by the whole body, or see that it is very necessary 
for him personally to devote much time and attention to 
the affairs of the Institution. The formula for fixing the 
load water lines of ships prepared by the Council of 
the Institution was utterly unscientific and ridiculous ; 
and the action which was taken during the discussion 
upon overloading ships raised by Mr. Plimsoll, and the 
legislation that followed, v.as damaging to the Institution 
when it was not insignificant. The Council made some 
sort of effort to bring the Institution into notice at this 
period, and even held meetings upon the matter, and 
passed resolutions, and made representations to the 
Government. No notice was taken of the latter, and 
the Council never even reported to the members what 


. it had done, or in what manner the name of the 


Institution had been used by it. 

Only very recently another example of careless manage- 
ment has eter Se The Council last year offered a 
gold medal in the name of one of its associates, for 
the best paper upon the dimensions and qualities 
most conducive to efficiency in the screw propeller. 
This appears to have been what was intended, but the 
following is the form under which it described the sub- 
ject of the paper to the public: “On the construction 
of the screw propeller, its form, number of blades, pitch, 
in proportion to diameter, &c., so as to give the smallest 
amount of slip with the greatest amount of propulsion 
for a ton of coal.” The members of Council have only 
to read their own published “Transactions” to learn that 
smallness of slip does not measure the efliciency of a screw 
ae get and that the instrumentality through which the 

eat developed by the coal in the furnaces is converted into 
the rotary motion of the screw, is so complicated and 
diverse in the efficiency of its details, that it is not yet 
within the power of science to measure the efficiency of 
a screw simply by reference to coal consumption. The 
medal has been awarded to Mr. Maginnis, of Liverpool, 
for a good practical paper, which we are glad to see 
ignores altogether the fallacies contained in the notice 
we have quoted. 

hese points are mentioned as indicative of the neces- 

sity for a strong working council in such an institu- 
tion as this, and though we consider that the large- 
ness of the Council of the Institution of Naval 
Architects isa prime cause of weakness in the society, 
we are still inclined to think the Council has 
done well not to move too fast and try to do too 
much at first. Further changes will be required at the 
proper time, if the Institution is to be made thoroughly 
efficient and satisfactory. This will have to be done b 
the members through the new Council. We shall look 
with great interest to the future, and hope to see this 
Institution prosper and do all it ought and might do 
towards promoting the interests of naval architects and 
engineers, and in providing a platform upon which all 
should be ambitious to compete in honourable rivalry for 
distinction in their profession, and for adding something 
valuable and permanent to the present stock of informa- 
tion in an important department of engineering. 





THE MINERS’ CONFERENCE. 

Wirury the fine Council Hall of the South Yorkshire 
Miners’ Union at Barnsley, a conference of colliers’ delegates 
has been held this week, to consider the advisability of laying 
all the pits idle throughout the United Kingdom. On the 
first day twenty-six, and on the second day twenty-seven 
delegates were present. Durham and Scotland were not 
represented. After two days’ deliberations the following 
resolution was the result :—‘‘ That in the opinion of this con- 
ference, the time has now come when the whole of the mining 
communities of Great Britain should take united action to try 
and prevent the recurrence of reductions. We therefore ask 
in each district for an advance in our wages of 10 per cent., 
and if the employers will not grant us this, a general stoppage 
take place throughout the country, so that we try our utmost 
to bring about a shortening or equalisation of the hours of 
labour, so as to bring supply equal to demand. Further, that 
another conference be called this day five weeks in order to 
decide on what date the advance of 10 per cent. in wages should 
be given in each district, such conference to have full powers to 
decide such question. Further, in the interim, mass meetings 
be held in each district to lay these matters before the men, so 
that each district send delegates to the next conference pre- 
pared to deal with those questions.” It was then resolved that 
the next conference assemble at Birmingham, on the 17th June. 
It certainly seemed very droll to look into that Council Hall, 
and see a handful of men gravely deliberating whether they 
should or should not deal a deadly blow at the trade of the 
country. They have passed their resolution, but how do they 
mean to carry it out? In the South Yorkshire district alone 
the union is said to number 25,000 members. These mem. 
bers would not object to play for six weeks in the summer, 











but they would object to starve in the doing of it. The 
allowance for adult colliers is 10s. a-week per head. ‘To keep 
25,000 colliers a single week would need a sum of £12,500, 
It may be doubted if the union has the odd £500, Besides, 
there are thousands of non-unionists and of unemployed 
unionists who would be glad to step into the vacant 
places. On the whole, the people of Great Britain 
need not indulge in any scare over the egg hatched at 
this conference. The masters have five weeks to consider 
about the advance, and as they are at present in some parts 
enforcing a reduction, and in others arbitrating with that 
view, their answer may easily be anticipated. At the end of 
the five weeks, when Conference re-assembles in Birmingham, 
the umpires will have given their award, and if the colliers go 
in for a lO cent. advance immediately afterwards, the 
coalowners will know the spirit in which they accepted arbi- 
tration. If trade has greatly revived, something may come 
out of conferential resolutions ; but the coalowners, who are 
losing money daily, are not in a mood to be trifled with at 
present, and the closing of their collieries for a short time 
would not be, in one sense, so serious for the coalowner as the 
coal getter. 
DR. SIEMENS’S GIFT. 

Ir is well known that many technical societies in London 
are without house or home, and that but for the kindness of 
the Institution of Civil Engineers, they would be practically 
left without any place in which to meet. Much accommo- 
dation has been provided in Burlington House ; but it is only 
for the more learned or less practical bodies. Towards the 
close of the recent annual meeting of the Iron and Steel Insti- 
tute, Dr. Siemens made a most important proposition, 
namely, that a building should be constructed in which 
professional societies could find such accommodation as they 
needed, and he backed up the proposal by a promise to contri- 
bute no less than £10,000 to the necessary fund. The precise 
terms of Dr. Siemens’s motion run as follows :—‘‘It having 
been recognised by the members of this as well as of other 
institutions, that it would be desirable to have a building of 
sufficient capacity to represent the societies cultivating various 
branches of applied science as suggested in my inaugural 
address to the Iron and Steel Institute in 1877, I move that 
the committee then appointed to promote that object, and to 
confer with other societies, be re-appointed; and that with the 
view of giving effect to these efforts, 1 hereby offer to 
give the sum of £10,000 in aid of the construction of such 
a building on a suitable site at Westminster, the work to be 
carried into effect under the supervision of a joint committee 
to be presided over by the President of the Institution of 
Civil Engineers, or his representative.” The Council, in reply, 
unanimously passed the following resolution :—‘‘(1) That the 
Council gratefully accept the munificent offer made by Dr. 
Siemens to subscribe the sum of £10,000 towards the erection 
of a building suitable for the accommodation of the various 
societies representing applied science in the metropolis, and 
recommend this acceptance for the confirmation of the 
members. (2) That the Council, as a first step towards the 
realisation of this project, appoimt a committee of their 
number to consider and report on the most practical mode of 
carrying out the purpose of Dr. Siemens, and to confer there- 
upon with the Institution of Civil Engineers, the Institution 
ot Mechanical Engineers, the Institute of Naval Architects, 
the Society of Telegraph Engineers, and such other bodies 
representing _— science as may suitably be included in 
this project.” It is much to be hoped that the matter will be 
carried out to its legitimate end without delay, and that no 
bickering or jealousy should be permitted to interfere or 
obstruct the progress of the undertaking. It would indeed 
be a pity to spoil so generous an offer as that made by Dr. 
Siemens. 


THE ELIMINATION OF PHOSPHORUS. 

Ir will be remembered that the paper read by Mr. Snelus 
last Thursday week, ‘‘On the Removal of Phosphorus and 
Sulphur during the Bessemer and Siemens-Martin Process of 
Steel Manufacture,” produced no small sensation; and 
many persons were disposed to regard it as to some 
extent cutting the ground from beneath the feet of 
Messrs. Thomas and Gilchrist, and affording promise 
of no little litigation. We express no opinion whatever 
on the value of the claims to priority of invention which Mr. 
Snelus might have set up, and it does not now appear likely 
that we shall hear much more about the matter, for we under- 
stand that Mr. Snelus has joined Messrs. Thomas and Gilchrist, 
and that they will work in partnership in future. 
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Life of Robert Stevenson, Civil Engineer, F.R.AS., F.GS., 
F.AS.L., Member of the Scottish Society of Antiquaries, of 
the Wernerian Natural History Society, and of the Institution 
of Civil Engineers ; Engineer to the Commissioners of Northern 
Lighthouses and to the Convention of Royal Burghs of Scot- 
land, &c. By Davin Stevenson, C.E., Vice-President of 
the F.R.S.E.; Mem. Council Inst. C.E. Adam and 
Charles Black, Edinburgh. E. and F. N. Spon, London 
and New York. 1878. 

[SECOND NOTICE. ] 

Stevenson’s earliest annual Report to the Commis- 
sioners of Northern Lights was made in 1798, and his 
latest just before his resignation, through failing health, 
as their engineer in 1843. The great work of Stevenson’s 
life, the construction of the Inchcape or Bell Rock Light- 
house, the earliest conception of which occupied him in 
1799, and which he completed in 1811, so far transcends 
whatever else he effected during his lifetime, that we 
shall devote our remaining space almost wholly to the 
remarks which it suggests, compressing within narrow 
limits what it may be necessary to say as to the other 
os of his life as spread before us in this volume by 

is son. 

The Inchcape or Bell Rock had from the remote 
traditional times of the northern Vikings or pirates 
been an object of dread and svurce of disaster to 
the northern mariner, standing as it does in the 
bosom of the deep, and highway of ships navigating 
the east coast of Scotland. Yet but one futile attempt 
had been made to forewarn the sailor of his near 
approach to this terrible rock, which rising from the 
fathomless abysses as the worn summit of a submarine 
mountain, forms a collection of jagged dry reefs at low 
water, whilst at the period of high water it is submerged 
several feet below the mean tide level. It is one of the 








curious historical circumstances connected with the early 
history of monastic establishments, such as that of the 
reat monastery of Aberbrothock near the coast of 
orfarshire, about eleven miles off the coast on which 

the Inchcape Rock is situate, that the abbots or chiefs of 
these religious corporations were-men generally of intelli- 
gence and information greatly above that of most of their 
ro gy al and ruled the secular affairs and estates 
which devolved upon them in right of their spiritual 
functions, with zeal, poe and often with an enlarged 
charity. They built bri ges, established i. con- 
structed roads, from which, in the shape of tolls, or 
otherwise, they derived revenue, and were in the midst 
of surrounding darkness and barbarism, and_notwith- 
standing the superstitious habits that ruled within their 
gates, for a time, however indirectly, beneficent workers 
to the advantage of mankind. With human progress, 

: see 
however, which they had helped to develope in Christian 
lands by an institution really derived from the remote 
East, they were unable to keep pace, because sub- 
ject to a system which bound them down by rigid 
rules and an obsolete and often evaded discipline ; 
and ultimately their influence for good was lost both 
within and without their walls, and the monastic institu- 
tion itself became mischievous, and disappeared in pro- 
portion as better lights dawned upon the world. It was 
during their period of vigour and usefulness that one of 
the abbots of Aberbrothock carried into execution the 
benevolent design of establishing on the Inchcape reef a 
bell which should toll by the movement of the waves, 
and should warn the mariner of his near approach to the 
dreaded rock. Old chronicles tell us that for a time this 
bell, which has been the prototype of many modern 
beacons of the same sort, gave forth its warnings over the 
melancholy deep, until at last it was wantonly destroyed 
by a Northern pirate, as narrated with one grace 
and graphic power by Southey in his poem of “Sir Ralph 
the Rover,” which, though poetry is a stranger to our 
pages, we here transcribe :— 

THE INCHCAPE ROCK. 

No stir in the air, no stir in the sea, 

The ship was still as she could be ; 

Her sails from Heaven received no motion, 

Her keel was steady in the ocean, 

Without cither sign or sound of their shock 

The waves flowed over the Inchcape Rock ; 

So little they rose, so little they fell, 

They did not move the Inchcape bell. 

The Abbot of Aberbrothok 

Had placed that bell on the Inchcape Rock ; 

On a buoy in the storm it floated and swung, 

And over the waves its warning rung. 

When the Rock was hid by the surge’s swell, 

The mariners heard the warning bell ; 

And then they knew the perilous Rock 

And blest the Abbot of Aberbrothok. 

The sun in Heaven was shining gay, 

All things were joyful on that day ; 

The sea-birds scream’d as they wheel’d round, 

And there was joyaunce in their sound. 

The buoy of the Inchcape Bell was seen 

A darker speck on the ocean green ; 

Sir Ralph the Rover walk'd his deck, 

And he fix'd his eye on the darker speck. 

He felt the cheering power of spring, 

It made him whistle, it made him sing ; 

His heart was mirthful to excess,” 

But the Rover's mirth was wickedness. 

His eye was on the Inchcape Float ; 

Quoth he, ‘‘My men, put out the boat, 

And row me to the Inchcape Rock, 

And I'll plague the Abbot of Aberbrothok.” 

The boat is lower’d, the boatmen row, 

And to the Inchcape Rock they go ; 

Sir Ralph bent over from the boat, 

And he cut the Bell from the Inchcape Float. 

Down sunk the Bell with a gurgling sound, 

The bubbles rose and burst around ; 

Quoth Sir Ralph, ‘The next who comes to the Rock 

Won't bless the Abbot of Aberbrothok.” 

Sir Ralph the Rover sail’d away, 

He scour'd the seas for many a day ; 

And now grown rich with plundered store, 

He steers his course for Scotland's shore. 

So thick a haze o’erspreads the sky 

They cannot see the sun on my ; 

The wind hath blown a gale all day, 

At evening it hath died away. 

On the deck the Rover takes his stand, 

So dark it is they see no land, 

Quoth Sir Ralph, “ It will be lighter soon, 

For there is the dawn of the rising moon.” 

** Can'st hear,” said one, ‘‘the breakers roar ? 

For methinks we ehould be near the shore ? 

Now, where we are I cannot tell, 

But I wish I could hear the Inchcape Bell.” 

They hear no sound, the swell is strong ; 

Though the wind hath fallen they drift along, 

Till the vessel strikes with a shivering shock, 

“ O Christ ! it is the Incheape Rock !” 

Sir Ralph the Rover tore his hair ; 

He curst himself in his despair ; 

‘The waves rush in on every side, 

The ship is sinking bencath the tide. 

But even in his dying fear 

One dreadful sound could the Rover hear, 

A sound as if with the Inchcape Bell! 

The Devil below was ringing his knell. 


This warning bell, referred to towards the close of the 
former part of this notice, caused the name of the Inch- 
cape Rock to fall much into disuse, and that of the Bell 
Rock to be substituted for it, a name which Stevenson’s 
noble lighthouse has rendered perpetual. <A lighthouse 
upon it had been regarded as one of the great works to 
be achieved by the Commissioners of Northern Lights 
from the date of their foundation. But the necessity 
of the work was urged upon them with irresistible force 
by a tremendous storm, which, in December, 1799, swept 
the west coast of Scotland, and in one night strewed it 
with the wrecks of seventy vessels of various classes, 
including that of the York of seventy-four guns. Many of 
theships struck on or about the Bell Rock. At this period 
the Commissioners of the Northern Lights had not, as 
we must infer, that complete confidence in their youthful 
engineer, Mr. Stevenson, that would warrant his being 
entrusted alone with the design for the intended Light- 
house, and he was instructed to communicate with Mr. 
Telford, then much engaged in Scotland, with high- 
land roads and bridges. That engineer, however, having 
already too much on his hands, declined, and Mr. 
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Stevenson was then directed to apply to Mr. John Rennie. 
The first application to Parliament for an Act authorising 
the construction and maintenance of the Light was made 
on the motion of Mr. Hop the Lord Advocate for Scot- 
land, in A.D. 1800, the only designs.or estimates brought 
forward being those of Mr. Stevenson himself, as he 
assures us, and at this period no “standing orders ” existed 
rendering the deposit of plans and estimates obligatory. 
The Bill was lost, having been captiously opposed by the 
Corporation of London, and in consequence, so altered 
in the Upper House that it had to be withdrawn. < 
Rennie’s first report was made in 1803, between which 
time and 1806, when a second and successful ye 
to Parliament was made, Rennie had visited the Bell Rock 
personally, and appears to have prepared a design for 
the lighthouse in support of the evidence which he gave 
before Parliament, and in support of his estimate of 
£41,843 15s. This design, giving in vertical section the 
entire tower, we are enabled, through the kindness of Mr. 
George B. Rennie to reproduce on another page, and along 
with it that of the Bell Rock Light, as actually executed. 
How closely they resemble each other, and how closely 
both poeren, A Smeaton’s design for the Eddystone, is 
easily seen on comparing the figures given elsewhere. 
Lighthouse engineering, like that of the condensing 
steam engine, has this peculiarity, that the originators 
left their first designs so perfect as to admit but little 
alteration or improvement in the designs of their suc- 
cessors, Who, by the force of genius, were thus rendered 
little more than copyists. Stevenson’s earliest idea for 
the Bell Rock, as he himself tells us, was of some sort of 
columnar structure, a notion which, he says, was dissipated 
and laid aside within a few minutes of his having first 
landed upon the Rock ; but surely no ocular inspection of 
the Rock should have been necessary to convince him of 
the unsuitability, in form of an ancient column, a structure 
intended not to stand alone, but connected to others by 
an entasis, the vertical pressure of which it is designed to 
sustain, and but little exposed to lateral forces 
of any sort, and very much the reverse of the 
stresses visited upon an isolated column or lighthouse. 
Stevenson in his work on the Bell Rock Lighthouse has 
taken some pains in settling to his own mind whether 
the curved outline of the solid of revolution of which 
the tower consists should be a parabolic, hyperbolic, 
cycloidal, or logarithmic curve ; but this opportunity for 
ventilating a little of the ancient geometry of curves, 
which Stevenson had learnt from the accomplished Pro- 
fessor Leslie, whose elegant work on the subject will be 
remembered by some of our mathematical readers, is here 
but waste of time and thought. Smeaton has given ina 
few simple and pregnant sentences all that need be 
said on the subject of the external form best given to 
lighthouses. That form must be such as shall con- 
tain the largest mass and the largest base con- 
sistent with the other conditions to be fulfilled, 
weight being even more important than any mechani- 
cal devices for holding the structure in place. Its 
external contour must be such as easily to divide the 
waves and let them pass by without offering any surface 
for their direct impact, conditions which are admirabl 
fulfilled by the form given to the Eddystone, and whic 
cannot be well fulfilled by any mere columnar form. By 
making all the lower part of the tower solid, Smeaton 
well fulfilled the mechanical condition of stability for 
the structure, considered asa whole, by keeping its centre 
of gravity as low as possible, and this condition has 
been wisely carried further by Messrs. David and Thomas 
Stevenson in the Dhuheartach Tower, which departs from 
Smeaton’s form in having a relatively narrow base to suit 
local conditions, the form being in fact merely 
that of a conoidal tower, the nethermost 40ft. in height 
of which is carried up a solid mass of stone, so that 
there is neither hollow nor external aperture until a 
height is reached greater than that to which the loftiest 
unbroken billow may be expected to reach. This, and 
the substitution of a circular and continuous check rab- 
bate between the courses reaching continuously round 
the tower and near its circumference, admitting of sim- 
plification in the forms of the stones, and in the dove- 
tails, trenails, and joggles for connecting them, seem to 
us amongst the best modifications in detail in lighthouse 
structure which have been introduced by the sons and 
successors of Robert Stevenson. More value than it 
really merits has, in our opinion, been attached by these 
engineers to the departure in the case of the Bell 
Rock from Smeaton’s design, upon which the floors of 
the Eddystone have been constructed. In that structure 
each floor is a very flat dome formed of large convergent 
voussoirs bedded into the tower walls and abutting upon 
a circular central stone or key ; all lateral thrust being 
relieved from the walls of the tower by the insertion 
therein of a wrought iron chain, circular ring, or tie-bar 
in contact with the outer ends of the voussoirs. The con- 
struction of the floors at the Bell Rock avoids the arch 
or dome, and substitutes for it that of convergent stone 
cantilevers, dependent mainly for the maintenance of 
their position upon the weight of masonry of the tower 
wall incumbent upon their outer ends. Horizontal 
thrust is no doubt thus avoided, but lifting strains upon 
the masonry of the walls, and transverse strains which may 
of a serious character, upon the stones of the floors, 
are substituted for them, and although we do not think 
that the difference of structure is of much importance, 
we are disposed to give the preference to that of Aachen 
The difference of the co-efficients of expansion between 
granite and wrought iron is so small, and the actual 
range of temperature between summer and winter of a 
bar of iron embedded solidly in the heart of a massive 
wall is so slight also, that we think any argument against 
Smeaton’s circular chain-bars, founded on these con- 
siderations, may be deemed futile. We feel constrained, 
therefore, to say that Mr. David Stevenson’s criticism, as 
contained in the following sentence, is both incorrect 
and unjust :—“ Mr. Stevenson improved on Smeaton’s 
plan, . . . by converting the floors into effective bonds, 
so that, instead of exerting an outward thrust, they actu- 





ally tie or bind the walls together.” The Act authorising 
the construction of the Light received the Royal Assent in 
1806, and with the summer of the succeeding year the 
work commenced, and was completed in February, 1811. 








ROBERT CRAWSHAY. 

Wiru the death of Mr, Crawshay ends in all probability, so 
far as ironmaking is concerned, the race of the iron kings. It 
has been a tale often told, fruitful of adventure, incident, 
and result, that of the Crawshays. The mind is carried back 
to the thriving farm amongst the Yorkshire wolds ; we see a 
high spirited boy as filled with enterprise as the Devonian 
earls who went out to seek Spanish galleons laden with gold ; 
but our Yorkshire lad had his dreams of wealth centred in 
London, and they were not of gold, but of iron, How he 
sold his pony, the partner of his journey ; how he, when the 
proceeds. were gone, found place and favour in a London iron- 
monger’s, and rising into sole partnership and wealth, ran 
down into Wales, from whence came tales of the discovery of 
iron nuggets, and there made iron whilst his son sold it; all 
this has been well and often told. This Yorkshire lad 
Richard was the founder of the family, He found a primitive 
condition of things in Wales, a small population—that of a 
village—a few speculators like himself who prospected first at 
Dowlais and Hirwain; then at Cyfarthfa, and Plymouth, and 
side by side he worked with them, and eventually not only 
realised a fortune of £2,000,000, but when he died left greater 
part of Cyfarthfa Works to his grandson William. William 
Crawshay was of all the Crawshays the finest type of the iron 
kings. His will was law. Contrary opinions in his own domain 
he would not tolerate ; contradiction, opposition, he would not 
brook. He had all the elements in his mental composition of 
speculative success, quickness of perception, bold unhesitating 
readiness of decision and action. Hence his success as an 
ironmaster when the railway age dawned. He had money. 
States, kingdoms, wanted railways. He found the means, 
repaid himself in shares, and the first fruits and the fruits of 
many years fell into his hands. He increased his smelting 
power to eleven furnaces ; the engine power to a point repre- 
senting 5000 horses ; had half a score of mines in active 
working turning out iron ore; eight to ten shafts and 
coliieries ; a domain with railways six miles in length ; great 
estates in Berkshire, Gloucestershire, and other districts, and 
at his death was reputed to be worth £8,000,000 sterling. 

The characteristic of the Crawshay family had always been 
obedience. Only one Crawshay could act in his generation. 
Thus even while Mr. Robert Crawshay was past the meridian 
of his manhood, Mr, William Crawshay, an old but wonder- 
fully energetic man, maintained sway and held the reins. 
When he died the Cyfarthfa estates and personal property 
were left to his son Robert, the Forest of Dean estates to 
Henry, and Treforest to Francis—the Caversham estate and 
a large jointure going to his widow, from whom it passes 
to the present William Crawshay. Mr. Robert Crawshay had 
spent all his life at Cyfarthfa, worked as boy and man 
amongst the workmen, served with the rest of them at the 
mill, and was so hardy and fearless that it is reported of him 
that one day, when bathed in perspiration, he threw himself 
as he was into the canal close by the works, scrambled out, 
and worked as if nothing had happened. With the death of 
his father he came into more direct management, and not only 
considerably improved the works, but opened out the coal 
mines to a greater and more profitable issue. Unfortu- 
nately the wave of unionism struck against Cyfarthfa at a 
critical time of falling prices, and, as the men would not 
yield, one by one the furnaces were put out, until the 
greatest picture of prosperity and industry in the whole of 
South Wales was transformed into one of utter stagnation, so 
far as regarded the make and manufacture of iron. No time 
could have been more unpropitious for the welfare of Cyfarthfa. 
Prices continued low, the iroumasters firm, petition after 
petition of the men was placed on one side,and then—when the 
abject condition of things around, and the appeals of town 
and trade had begun even to move Mr. Crawshay to reconsider 
his decision, and to reflect that even though the men erred 
foolishly, wantonly, still it was from ignorance and not bad 
feeling—then came the revolution in the iron trade, the dis- 
carding of iron for steel rails, the Bessemer and Siemens’ pro- 
cesses, and the thorough extinction of the old-fashioned trade 
of the Crawshays and the Guests. 

But for the unwise action of the men it is certain that Mr. 
Crawshay would have continued to keep the furnaces going 
to some extent, and to stock puddled bar as long as there was 
** place to stock it in.” To do so during bad times was one 
of the firmest held traditions of the Crawshay family. It 
had been repeatedly tried and always paid. ‘lhe iron trade 
up to the revolution of steel had been one of ‘‘ups and 
downs.” Rushes of prosperity would come, followed by 
periods of comparative inaction. A country would enter into 
the rail market, lay down its railways ; another in due time 
follow the example, and this alone coupled with fluctuations 
in the bar trade dependent upon depressed trade, foreign irons, 
or the like, gave the trade that almost periodical rise and fall 
which characterises it. At one time during a period of slack- 
ness Mr. William Crawshay stocked 40,000 tons of puddled 
bar. When he had done so prices went up, and in addition 
to his regular profit he cleared £1 per ton extra upon his 
stock, realising by his speculative tact £40,000 alone by the 
venture. This and similar good strokes established a belief 
in the excellence of stocking in bad times, and thus it is 
certain Mr. Crawshay would have continued that course until 
it became clear, as shown for the last two or three years, that 
iron must give way to steel, 

The blowing out of his furnaces, and the increase of physical 
infirmity, and complete deafness, turned the great iron 
master from his furmer track; and though he retained his 
collieries in active working, employing about a thousand 
colliers and several hundred old workmen in labouring about 
the works or the estate, the active management was resigned 
to his eldest son, and for the last two years he may be said to 
have taken little interest in any of the details of collieries or 
estates. A few weeks ago he visited Cheltenham with several 
members of his family and a staff of servants, and derived con- 
siderable benefit until Wednesday last, when ominous signs 
exhibited themselves. Sir William Gull was telegraphed tor, 
and that eminent practitioner gave slight hopes, until Satur- 
day morning, when dissolution rapidly set in, and in the after- 


-noon of that day Robert Crawshay breathed his last, in the 


sixty-third year of his age. He is succeeded by his eldest 
son, William, who has long had the management of the exten- 
sive coal trade, and who is heir also to the estate of 
Caversham, Berks, 3 





THE CHICKENS ROCK LIGHTHOUSE, ISLE 
OF MAN. 


WE illustrate at page 356 an admirable example of the 
most modern type of lighthouse, which may be compared 
with advantage with the designs illustrated on page 353. 

_ By an Act of Parliament, obtained in 1815. the Commis- 
sioners of Northern Lighthouses were empowered to erect two 
lighthouse stations, one at the northern and another at the 
southern extremity of the Isle of Man, at acost not to exceed 
£10,000. Accordingly in 1818, one light, from designs by the 
late Mr. Robert Stevenson, was exhibited at the Point of 
Ayre, and two on the Calf of Man, which latter when seen in 
line indicated the direction of the Chickens, a dangerous rock 
lying at a distance of about a mile from the shore. 

This method of guarding the danger had to be adopted, as 
the borrowing powers conferred by the Act referred to above 
were inadequate to the building of a tower on the rock itself. 
But the great increase of shipping, especially of steamers, within 
recent years; the dangerous and important position which the 
rock occupies, owing to its proximity to the course taken 
by the trattic between Liverpool and Ireland; the undoubted 
advantage of having the light upon the rock, together with 
the liability of the Calf Lights, which were 375ft. above the 
sea, to be obscured by fog, led the Commissioners to recon- 
sider the subject. Messrs. D. and T. Stevenson, engineers to 
the Board, who ultimately designed and carried out the work, 
after a careful survey and inspection, recommended the 
erection of a tower on the southern end of the Chickens Rock, 
and this being approved by the Commissioners, and the 
statutory approval of the Trinity House and sanction of the 
Board of Trade being obtained in December, 1868, the 
preliminary works were at once begun. 

The Chickens is a dangerous reef, one mile 8.W. from the 
Calf of Man. It is a very irregular mass of schistose rock, 
unfortunately not very solid, measuring at low water about 
200ft. long, and varying in breadth from 65ft. to 130ft. At 
both ends it rises to a height of about 4ft. above high-water 
ordinary springs, and is intersected by a chasm dividing 
it into two portions. It is exposed to heavy seas, and 
lies in a very rapid tideway or ‘‘roost,” which proved 
one of the greatest difficulties which had to be contended with 
during the progress of the works. On one occasion during a 
summer gale of a week’s duration, large masses of rock were 
torn from the foundation pit and swept off the rock, and in 
order to secure a proper foundation the lowest course was sunk 
10ft. below the highest part of the rock. The tower is built 
of granite from the Dalbeattie quarries, Kirkcudbrightshire. 
A contract for furnishing and dressing the stone was let to Mr. 
T. S. Hunter, Edinburgh. The whole exterior and interior 
surfaces of the tower are clean axed, and all beds and joints 
are draughted and axed for 3in. in width along the arrises 
and close pick-axed between. The dressing was conducted at 
Port St. Mary, distant five miles from the rock, and after the 
contractor had fitted the stones on the platform and transferred 
them to lighters, they were taken off his hands, being conveyed 
to the rock by a steamer purchased by the Commissioners for 
attending this work, and built into their places by days’ wages, 
the nature of the work not admitting of its being contracted for. 
The tower is a frustrum formed by the revolution of a hyper- 
bola about its asymptote as a vertical axis, surmounted by a 
belt course and plain cavettos, abacus, and parapet. It is 
123{t. 4in. in height from the under bed of the first course to 
the top of parapet, on which the sole plate of the lantern 
rests; and the outside diameter varies from 42ft. at the base 
to 16ft. at the plinth under cavettos. From the base up to the 
entrance door, a height of 324ft., it is solid; and this part 
of the tower contains 27,922 cubic feet of masonry, 
weighing 2050 tons. The stones are united longitudinally 
and vertically by dovetailing, granite diamond joggles, 
Sin. cube, bolts ljin. diameter, and cramps. There is 
also a riband and groove Qin. broad and lin. deep, 
worked respectively on the upper and lower beds, and the 
vertical joints of the external ring of stones of each course, the 
whole being laid in, and carefully grouted with, Portland 
cement mortar. At the level of the entrance .door the thick- 
ness of the walls is 9ft. 3in., decreasing to 2ft. 3in. below the 
belt course. The courses above the solid are united together 
by vertical and horizontal ribands and grooves, as described 
above, and the floors are constructed so as to act as ties for the 
walls. The internal diameter of the first apartment is 9ft., 
and that of the others, which are seven in number, 11ft. 6in., 
giving a capacity, exclusive of the lantern, of 8111 cubic feet. 
The whole tower contains 48,426 cubic feet of masonry, and 
weighs 3557 tons, and the centre of gravity is 33ft. above the 
top of the solid. At the end of each working season the last 
course laid was carefully secured, for the winter, with iron 
cramps. Our illustration, page 356, shows course 23 thus 
secured, 

The lantern is of the usual first order Northern Lighthouse 
type, 12ft. 3in. diameter, made of gun-metal with diagonal 
astragals, copper dome and ventilator, and glazed with 4in. 
plate glass. lt was constructed by Messrs. James Dove and 
Co., Edinburgh. The light is obtained from a four-wick burner, 
supplied by a mechanical lamp, placed in a first order dioptric 
holophotal revolving apparatus, with a period of half a 
minute, constructed by Messrs. Chance and Co., Birmingham. 
The machine is of the usual construction driven by a weight, 
and was made by Messrs. Milne and Son, Edinburgh. ‘I'wo 
bells are tolled every half minute during foggy weather by 
shafts geared into the machine which drives the apparatus. 

The first landing was made on the rock on the 23rd April, 
1869, and the last stone of the tower was laid on 6th June, 
1873 ; the lantern was fitted up before the end of that season, 
and the internal fittings and lighting apparatus were com- 
pleted during 1874, the light being exhibited to the mariners 
on the Ist January, 1875. The whole works thus occupied 
six seasons, the first five of which were principally occupied 
with the stone work of the tower. During this time landings 
were effected on 347 days, and the average time worked on 
these days was 6°3 hours, advantage being taken of two tides 
per day whenever it was possible to do so. 

From observations made by the light-keepers since the 
tower was finished it appears that heavy seas strike the build- 
ing as high as the doorway and sprays go over the top of the 
lantern. The cost of the work was as follows :—Mr. Hunter's 
contract for furnishing and dressing the granite, £26,962; 
expended in days’ wages in building, internal finishings 
of tower, attending vessel, &c., £34,086; lantern, appa- 
ratus, machine, fog bells, lightning conductor, &c. (after 
deducting value of old plant and steamer), £3511; total, 
£64,559. The dwelling houses used by the light-keepers 
attending the old lights on the Calf of Man are now utilised 
in the shore establishment for the Chickens Rock Light. 

For our illustrations and for these particulars relating to 


this large lighthouse we have to acknowledge our indebtedness 
to 


Messrs, D, and T, Stevenson, 
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THE IRON AND STEEL INSTITUTE. 

Tr will be remembered that our report of the discussion on Mr. 
Adamson’s, Mr. Barnaby’s and Mr. Maynard’s papers came down 
to Wednesday evening. The discussion on these papers was 
resumed on Thursday, May 8th, Mr. Williams in the chair. 

Mr. Head said Mr. Spenser had observed that it required 
something akin to audacity for any manufacturer of iron to ad- 
vocate iron before the present meeting in opposition to steel. He 
thought to some extent the observation was correct. Certain it 
is that during the last three meetings of the Institute any out- 
sider would infer that not a word was to be said in favour of iron, 
and that steel, or the merits of steel, were the only things either 
that would be listened to or that could find any advocates. Now 
he questioned whether either in the interests of iron or steel it 
was desirable that all the ing should be on one side. 
nothing was to be said in favour of iron, by all means let nothing 
be said ; but if anythi be said, he thought all the mem- 
bers would wish it should come out. It would still be in the 
recollection of all that occasionally the Institute had had what 
might be called fevers; it had gone rather astray in ——— 
too strongly new things, and it would have been better if it 
pursued in that respect rather more cautious courses. Members 
will not yet have forgotten that the North of Englard iron 
trade was on the point of giving Mr. Danks £200,000 for his 
invention afew years ago, and now they did not want it. Under 
these circumstances caution is a thing that should not be forgotten. 
He presumed to be one of those audacious manufacturers who 
would address them in favour of iron, although he had some 
feelings almost akin to fear and trembling. As a manufacturer 
of shipbuilding iron, it seemed to him that the pres-nt discussion 
potas most in the direction of strongly advocating steel to 
supplant the iron used in the manufacture of ships and boilers. 
At a meeting of the Institute of Naval Architects some time ago 
some person spoke of shipbuilding plates, or more properly, he 
said “‘they might be described as ship-sinking plates.” at 
remark was not contradicted, but was gree with laughter. 
He did not think that fair. He noticed on Wendesday that in the 

i ion, when allusions were made to iron shipbuilding plates, 
though they were not greeted in that way, still something like a 
smile eee over the audience, as though the feeling was that 
iron shipbuilding plates were altogether out of the question. He 
was one of a of manufacturers of iron ship and boiler plates 
on a large scale; and during two years they kept an exact 
account of the number of plates returned as faulty, and reduced 
them toa poomminae of the total number sent out. He believed one- 
fourth of the whole quantity produced were either test plates for 
shipbuilding or boiler plates. A great many were used for flange 
plate: and Galloway tubes. It should be remembered that some 
of them were severely tested, keel plates being bent at right 


moment that they could do otherwise than exercise a wise caution 
in not being led away by every inventor who starts up and 
naturally endeavours to press on those gentlemen a change in the 
material of vessels that carried so much property and somany lives. 
The fact was, so far as he knew, there was no fault to be 
attributed either to shipbuilders or shipowners. The impediment 
to the more rapid introduction of steel for shipbuilding had, he 
apprehended, n the great difference in the price of the 
material. In Mr. Barnaby’s paper there was rather too much of 
an 4 made to compare mer steel with Martin-Siemens 
steel. He did not pretend for a moment that that was not a very 
appropriate subject for di ion, but he thought that before 
entering into such a discussion they ought to be furnished with 
the means of forming an opinion. n the absence of any 
information relative to the chemical composition of the two kinds 
of steel, they would not be able to pursue that inquiry as fully as 
might be desired. Of course in making a comparison between 
two systems of operation it would be necessary to know if the 

uality of the pig iron was in each case the same, in order that 
+ might judge whether the conditions and causes attending 
decarbonisation of pig iron was more complete or less complete 
in the Bessemer than in the Martin-Siemens process, He 
thought that they might take it for granted that most excellent 
steel could be produced by either process. Mr. Snelus seemed 
to think that the chemical composition of steel afforded an 
invariable proof of its value and strength, and with that view he 
—Mr. Bell—could not agree. He had before him an analyses of 
three rails which broke on the North-Eastern Railway, after 
being down for six years. In the first case the analysis was— 
eno, 03; carbon, 03; and then there was the extraor- 
dinary proportion of 1°83 per cent. of silicon. In the case of 
another broken rail, the result was—silicon, ‘13 per cent.; phos- 
phorus, 06. It was therefore quite clear to him, at least, that 
there was something connected with the manufacture of steel 
causing this. There might be, possibly, some want of care in the 
heating of the rails. The overheating of steel might be followed 
by the same consequences as generally resulted from the over- 
heating of iron. Burnt steel might furnish results similar to 
those attaching to burnt iron. He would suggest, also, that the 
condition of the steel might be affected by the rate of cooling. 
Coming back to the matter before them on that occasion, he 
was shown an ingot of steel as it came from the mould. ‘This 
ingot was in crystals, and it had broken under something like four 
blows of the falling weight. The mere heating of this mass of 
steel, 12in. square, had been followed by the remarkable change in 
its molecular structure, and the large faces of crystal had become 
extremely fine, and its strength considerably increased—some- 
thing like two and a-half of its original strength. The same ingot 
was heated again and tempered in oil, and this mass of material 
which broke under two blows now received 100 before a fracture 
took place. his he mentioned to show that the circu.nstances 
that had almost eluded observation yielded extraordinary results, 








angles. A EE 3ft. Gin. wide and 3in. thick, after being punched, 
almost riddled with holes, still this great thickness of late was 
bent across the grain with a curve of Gin. in 3ft. 6in. ey were 
bent cold ; they used to be heated, but now they were used cold 
for punching. If any one took a small stick and bent it to a 
curve, he could do so without breaking it; but if two or three 
nicks were made near the end and then one were to to curve 
it, it would be sure to break in the direction of the nicks. The 

tates to which he referred were used something in that way. 

e did not complain of that practice, but he pointed out that if 
these thick plates would not bend across the grain under these 
circumstances they were rejected, and their iron plates had to be 
made to stand that severe working. Taking the rejections of 
keel plates bent at right aagles across the grain, taking also the 
rejections for Galloway tubes and flanges during the two years, 
the total rejections in iron plates numbered 1 in 250. Under 
these circumstances he did not think it fair to talk of ship-sinking 
and shipbuilding plates in the same breath. In shipbuilding the 
test put on iron in the course of construction was probably more 
severe than the ship had to stand afterwards, except in cases 
of touching of ground or in collisions; ‘and when they 
considered what the plates had to stand, he thought 
the description given of iron was not a fair one. As 
to comparing steel with iron ships in respect of strength, Mr. 
Barnaby almost wae that steel could not be expected to 
supersede iron so rapidly as might be desired, because iron ships 
would not wear out quickly enough. Some gentleman alluded to 
the Great Britain, made in 1846. He saw the other day in the 
Times that the John Bowes, the first screw collier, was built in 
1851, and was therefore nearly thirty years old ; and on the Tyne 
there were several iron ships which were running across the North 
Sea at that time, and still seemed to be doing good service. 
Under these circumstances, iron in ships seemed to stand ve 
well; barring touching the ground, pr geod the rocks, or colli- 
sions, they seemed good enough, and, of course, steel ships in 
eases of collision are very little better thau iron ones. At the 
present time, too, iron ship-plates are only about half the price of 
steel plates, and henceonly 0°75 per cent. of the ships built last year 
were steel. Wi to boiler purposes, no doubt in many 
cases steel is much better—for such purposes, for instance, as 
flanging ; but iron could be made to form Galloway tubes for 
£2 a ton less than steel. It need not be thought that the iron 
manufacturers in the North of England were so unwise as to shut 
their eyes to what was goingon. No doubt, when the public 
wished for steel rather than iron, the manufacturers would adapt 
themselves to the demand, and steel ; but that moment had 
not yet come, and in his opinion it would be a gradual and slow 

ze. There would be a period when the public would want 
both iron and steel, and it was a question with him whether iron 
would be altogether superseded at all; but if it were so, he thought 
they would find the manufacturers ready to adapt themselves to 
whatever the public demand might be. Tn confirmation of that 
view, he di attention to the blacksmiths’ shops all over the 
country, where the labour was all done by the blacksmith’s arm. 
These men would grudge very much the Leow of working steel, 
and they would have a difficulty in getting their customers to pay 
the extra price. Not only so, but he was sure that even Me 
Adamson would admit that steel did not weld so weil as iron. 
The country blacksmith requires everything to weld, and if he 
found any difficulty or uncertainty in that respect, he would 
prefer iron. Thenchains were made of iron, and it was of the utmost 
importance that the weld of the links should not only be sound, 
but certainly sound. There should be no question about the 
welding of links. -He was not aware that steel chains had been 
made or tried, although it was an important branch of manufac- 
ture, and he mentioned these things to show that if the victory 
of steel came on as quickly as it now seemed probable, there were 
many purposes for which it would not be siegtel. He did not 
know who would put these views forward, except those e' 
in the iron manufacture. If there were gentlemen present who 
were inclined to say that he, as an iron manufacturer, was biassed 
in his views. he was not prepared to say that he was not ; but he 
asked whether those gentlemen who advocated steel were alto- 
gether unbiassed in urging the adoption of that material. Ifthey 
were only to get questions of scientific interest di by men 
—s unbiassed, he was afraid they would have no discussion 
at all. 

Mr. I. L. Bell said the last speaker had just issued an invita- 
tion, which, if accepted, would lead the meeting into a very wide, 
and he thought somewhat unprofitable discussion. It was quite 
clear that the relative merits of iron and steel need not be 
determined by the Iron and Steel Institute. It appeared to him 
that some gentlemen entertained a somewhat erroneous notion as 
to the character of Lloyd’s surveyors; but he thought no one 
listening to the frank, genial, and reasonable ex tion given 
by those gentlemen who represented Lloyd’s on Wednesday could 

to arrive at the conclusion that they were not only frank and 


renzonable but amiable gentlemen. He could not suppose for one 











and affected the material they had now to deal with. It was a 
new material compared with the manufacture of iron, to an extent 
much greater than they had hitherto supposed, and he would sug- 
gest to those gentlemen who were large steel rail makers that 
more attention should be paid tc the condition under which steel 
rails left the mill. Now, their friends at Lloyd’s were accused of 
being slow to adopt new ideas. He could only regret the same 
ideas, which appeared to have been known to the President and 
other friends, had not been laid before the world, or even before 
the Institute, at an earlier period, and the one to which he would 
call special attention was that of the possibility of rolling a rail 
with 1°446 per cent. of phosphorus. Heremembered that after Mr. 
mer had read his paper at Cheltenham, that he himself was 
anxious to apply the process to the manufacture of steel. Unfor- 
tunately, however, the only material he had at his command was 
Cleveland iron, or analogous stone, containing 14 per cent. of phos- 
spews. He came away from hearing Mr. ssemer entirely 
isheartened, when he was informed that steel rails could not be 
rolled with more than one-tenth per cent. of phosphorus in them. 
At that time nobody thought of contradicting him, but he was not 
so sure he would be likely so much to have his own way now. If they 
had known at that time that steel could be made with four-tenths 
per cent. of phosphorus this matter might have been brought to a 
point many years ago—if, in fact, they had known that, under cer- 
tain conditions, they might have nearly 1} percent. of phosphorusin 
iron which could be rolled, and the impediment to the introduc- 
tion of phosphoric iron in the manufacture of steel rails would 
have manifested itself many years ago. But the thing was 
stopped in limine. The sooner truth was known to the world the 
better, and ibly if this fact had been known some gentlemen 
might have en kept out of spending large sums of money in the 
construction of iron mills, and some would have been spared the 
responsibility of spending large sums in the construction of steel 
mills in places not very well adapted for them. As he said before, 
if the information had been afforded earlier the very matter to 
which attention had been called would have been certainly 
cleared up. 

Mr. Samuelson said he wished to follow up the very valuable 
observations of Mr. Bell by a short appeal to Mr. Barnaby, and 
through him to the Admiralty, and he hoped that in that appeal 
he should have the support of, the Institution. The members of 
the Institute were no doubt aware of the very extended and very 
costly experiments which had been made by the Government for 
the purpose of ascertaining the qualities which should be pos- 
sessed by plates to be used in the defence of our ships against 
shot, and the still more expensive, and he was afraid not very 
conclusive, experiments which had been made in respect of the 
material and the construction of guns. Bearing in mind the 
money that had been spent for this purpose, and also that the 

vernment were probably the most extensive shipbuilders in 
the world, he thought they might fairly make an appeal to them 
that they should assist the private shipbuilders of this courtry, 
and those who were to supply them with the material with which 
those ships were to be built, with some more data in the same 
direction, but of a more extensive nature than those presented to 
them by Mr. Barnaby in his paper. He therefore called upon 
Mr. Barnaby, and through him on the Government, to do their 
fair share in the business of ascertaining as precisely as possible 
the conditions under which steel of various qualities, manufac- 
tured in various works, might be applied to the various purposes 
of shipbuilding for which they were designed. 

Mr. White said the Admiralty had left the manufacturers the 

roducing of the material, which would satisfy their tests, made 
Both in the open hearth and Bessemer process in the construc- 
tion of ships, and they had used both these processes simul- 
taneously. In some ships one quality of material is used, and in 
others some other qualities are used. Mr. Barnaby said that his 
object in putting the difficulty before the Institute was to obtain 
material which should give them no such difficulties. He did not 
say that those difficulties represented our average practice or that 
they were of constant occurrence, but that they did occur. He 
might say that in the two first steel ships—the Iris and the 
Mercury, which were built at Pembroke with open hearth steel— 
there were a great many hundred tons of frames, and there were 
only two breakages in the bending of the angle bars contained in 
those ships. Then, in the ships at Chatham, where the Bessemer 
make of steel had been used for the angle bars, although these 
breakages had been very singular in their character, it must not 
be ed that they had. been so numerous at Pembroke, 
ioe they had a better workshop, but in all other respects the 
atham yard was identical in temperature, the conditions of 
working, and the supervision. Out of the Pembroke yard they 
had turned some thousand frames, and there were only two or 
three breakages of the Bessemer steel. These were facts 
which Mr. Barnaby was anxious to have placed before them. 
As to the actual practice of private shipbuilders in the matter of 
steel shipbuilding, he should like to ask a question. He was aware 
of the regulations which Lloyd’s surveyors had issued, and they 





were identical with those issued by the Government. He would 
ask whether the annealing was generally practised after any piece 
of the structure had been worked hot? In the Government yards 
they did that if the frame was bent. Then he would ask what 
inspection was there which would enable ae | personnes Se be 
stated for the breakages which actually take place in the bending 
of steel plates in a private ship-yard? In the dockyard that was 
accurately ascertained. Then comes whether the tests which 
determined pretty absolutely the quality of the material that was 
mild steel, at 25 tons to 30 tons to the inch, whether those tests 
were actually carried out, and was there any guarantee that in 
the steel ships built in the mercantile yards the quality was 
that which was required by the regulations? 

Mr. Price Williams said he had been greatly impressed by the 
ee poy And the tabulated results which were presented by his 
friend Mr. Barnaby, and he felt that he should have been untrue 
to himself and his own instincts if he did not draw attention to 
the insufficient data supplied. He had carried out experiments as 
to the mysterious behaviour of rails by himself at great expense, 
and in conjunction with Mr. Riley and Mr. Kirkealdy, and the 
conclusion they had come to was that they wanted the particular 
circumstances of the manufactory thoroughly well known. They 
ought to know the conditions of the atmosphere floating over these 
rails ; and he might mention that of two rails where the chemical 
analysis was the same, there was the startling difference that one 
rail in along period had become entirely worn away, and the 
other was almost as good as it was when it was put down. The 
conclusion they came to on that was that in the borings of the one 
they were very hard, and showed that the process of chilling had 
occurred in that particular rail, and it was not present in the 
other. There were greai changes in the mechanical handling of 
those rails, and this pointed to the unfair representation of the 
results obtained by what was called the open-hearth and the con- 
verter system, of which they had not sufficient data. 

Mr. Stead remarked that he had some little experience, and had 
inquired into the cause of the differences in steel rails, if not in 
plates. In the steel works at Manchester when they commenced 
to roll rails there the blooms were taken off in small bloomholes 
opposite the door. The consequence of that was that the end of 
the bloom nearest the bridge was very much more highly heated than 
the other end. Now, it so happened that in every rail, without a 
single exception, that was turned out of that furnace one end was 
very hard, and the other end very soit. The end which was 
hottest was invariably the softest, and that which was the coldest 
was always hard. e very carefully analysed each end of a 
large number of samples of rails, and in no case was there the 
slightest difference in chemical composition. He also tried their 

»yhysical properties as far as he could by takingthe specific gravity. 

e reso by that means that the cold rolled end was invariably 
the lightest end. He tried several experiments after that to find 
out what was the effect of heating samples of steel and hammer- 
ing them out, and invariably the same effect occurred. When one 
steel was rolled out at a low temperature, the steel was invariabl 
brittle, and the fracture close compared with that rolled ata high 
temperature, when the fracture was open and very soft. He also 
tried the property of steel which was burnt, and he only could 
find out that burnt steel did break more readily under the falling 
weight than the steel heated in the usual way, provided that 
there was no flaw in the steel. It must be remembered that 
the slightest flaw in a steel rail would cause it to break off at that 
point, and overheating steel caused it to be unsound, and might 
cause it to break off at thuse unsound parts. But sound steel 
rails, with careful coaxing and free from flaws, were not more 
brittle than good iron rails. 

Mr. John, one of the surveyors of Lloyd’s, having had a great 
deal to do with the introduction of steel for mercantile purposes, 
could not fail to express his thanks for the praise bestowed upon 
Lloyd's, and the more so as they were more accustumed to hear 

umbling than a ag If two years ago was not the virtual 
Codenter of applying steel to shipbuilding, it was certainly the 
resurrection of steel for that purpose ; and it was now about to 
become one of the great businesses of the country ; and one of 
the points that they must now direct their attention to was the 
mode of the manufacture of steel and the means of insuring 
uniformity. At that time Mr. Riley had read a paper before the 
Institute of Naval Architects, and had shown some wonderful 
results as to the Siemens-Martin steel, and after that most cag 
were prepared to admit that the Siemens-Martin was suitable for 
shipbuilding. But it was not so well known that Bessemer steel 
could be made to comply with those wonderful tests and require- 
mentsthat had been complied with by Siemens- Martinsteel, but the 
Committee of Lloyd’s felt that if they had to admit one kind of 
steel they could not shut out the other without fully investigating 
the matter, and seeing if they could not secure uniformity by 
both the mer and the Siemens-Martin process. He went 
around with his colleagues, by the instruction of the Committee, 
and visited many of the steel manufactories, and they saw ships 
made from B and Si Martin steel, and they 
became practically convinced by both these processes that they 
could, by careful management, secure uniformity, and they felt 
that there was not ground sufficient to make a distinction between 
them. With reference to the steel angles, he had tested anumber 
of angles for shipbuilding purposes, made of Bessemer steel in the 
Cleveland district. Those angles were 54 to 3hin., and they were 
tested in every conceivable way. They were opened out flat, they 
were doubled up, and they applied the temperature test and the 
tensile test, and in every case with perfect success. He had seen 
the material tested in other places, and there was the fact 
of a large quantity of angles, possessing practical uniformity and 

uality, and any amount of ductility, and he could not help feeling 
that those angles, if properly dealt with in a shipbuilding yard, 
would turn out not only as , but better than iron. Then, as 
to the comparative rigidity of steel and iron, that was a point 
which had not been so much looked into as ductility and the 
tensile strain. He got from a shipyarda piece of iron angle 5}in. by 
34 by 32, 6ft. long, and such as was of use in shipyards. hey 
used two supports, 4ft. apart, and made careful tests by means of 
a set of levers at the middle to compare the rigidity. He 
inspected two samples, and found from the result something very 
different from what he had expected. The steel was 25 per cent. 
lighter than the iron, and it stood the test better. The iron 
took a permanent set before the steel did, and after that the steel 
rapidly became better than the iron. He then referred to 
some experiments made at the Butterley Works twelve months 
ago, for the purpose of comparing Butterley rolled beams with 
ordinary angle iron, and the Butterley beams bore the strain, weight 
for weight, better than the iron; and when they came to compare 
the steel Butterley with the iron Butterley, the steel Butterley 
had a slight advantage in point of rigidity over the iron Butterley. 
The regulations sent out by oy gy for the guidance of their sur- 
veyors was that in the frames of a ship the whole frame in its 
entire length was put into the furnace, and was to be worked as 
one beam. That could be done in a mercantile yard, and it was 
done, and he certainly considered that if they were partially 
heated, and if there were some points in the construction that it 
was necessary to heat, the sooner it was annealed and the work 
was done the better, and he should say that it should be done 
almost immediately. There was one point he would speak of in 
Mr. Barnaby’s paper; if it was not convenient to anneal the 
whole of the plate or angle in working, it might be partially 
annealed; but he should like Mr. Barnaby to explain, from his 
large experience of steel, whether partial annealing was satisfac- 
tory. hether it was satisfactory if they fired an angle at one 
po or both ends; whether it was annealed in proper sense to 
have the half of it annealed and then turn the other and anneal 
it? That was a point which arfected the working of steel ver 
materially. They knew that they could do it with iron, but wit 
many things they could not; for instance, it would have a ver 
bad effect tirst taking a pie at one end, and he did-not thin 
they should conduct annealing of steel in that way either, There 
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e other point that he did not think had been cleared up— 
pe pew why it was that this steel cracked sometimes mys- 
teriously. Dr. Siemens had explained it to some extent by saying 
that it was owing to the extreme ductility of the material that it 
sooner set to a partial action ; but very ductile iron did not fy in 
this way, so that he thought there was something more in it than 
they were aware of as yet. é a 

rofessor Riley remarked, with regard to the uniformity of 
steel, he might state that lately there seemed to be a popular 
impression that the steel made direct from the blast furnace was 
not so regular as that made from the converter. He might state 
that a short time since he had three samples of rails marked A, 
B, and C, and he presumed they were from three different places. 
He analysed them, and took one piece from each and one from 
the middle of a rail, and one piece was hard and the other soft, 
but they were practically the same ingots; steel sometimes varied 
in an accountable way. f 

Dr. Siemens said he wished to offer a few words of explanation 
with regard to the observation that fell from Mr. John. Mr. 
John represented him as having said that steel was apt to tear on 
account of its great ductility, but what he meant to have said was 
that it was apt to tear when strained unequally, on account of its 
‘reat homogeneity. What he meant to say was that steel tears 
more readily because it was more uniform and more homogeneous 
than iron. In iron each fibre had a point at which a tear would 
stop, whereas steel, being more homogeneous, it would run 
along the homogeneous mass a much greater length. This was 
most beautifully illustrated in the case of india-rubber, which 
would stretch to ten times its natural length, and come back 
again; but if a pair of scissors were used, and the edge was 
nipped, it would tear readily from that nip across, This was 
what happened in treating mild steel in the way it should not 
be treated; if in working the mild steel it was drawn out half 
cold and set, it would have great tension set upon the mass, 
and then, unless that metal was annealed, the tear might com- 
mence at the rivet hole, and then the tear would run along 
more readily than in iron, showing only that in dealing with this 
material precaution had to be to anneal it fairly. 

Mr. Hall said that the firm he was connected with put down 
fourteen years ago six steel boilers, and also one iron boiler. 
The six steel ones were made of plates, by the crucible pro- 
cess, and the iron one of the best Yorkshire iron, The last 
time the inspector went round he said he would be obliged to 
recommend a reduction of 10 1b. in the case of the iron boiler, 
which was much pitted, whereas the steel ones were as good 
as when they were put in. 

The President then called upon the gentleman who read the 
paper under discussion to reply. 

Jr. Barnaby remarked that he had no reason to complain of 
the treatment he had received from the meeting. He was pained 
to hear from his friend Mr. Price Williams what seemed to 
imply that he had not taken sufficient care and pains as to the 
facts he had put before them. He had done nothing other than 
to summarise a statement, for the convenience of the members 
present, as to the tests, and the full statement he now produced ; 
and as it was large, he Leng it shuwed a certain amount of 
pains taken in comparing the quality of material. He also 
wished to say that while their friends in the mercantile ship- 
building trade did allow steel to lie buried for ten years, as was 
shown from the statements made on Wednesday by Mr. 
Bessemer, they allowed steel to remain buri for ten 
years while the Admiralty were using it continually. The 
Admiralty never ceased to use steel for ships of war for fifteen 
years, so that he had had fifteen years’ experience of steel from 
the converter, and four years of the open hearth ; and it was with 
that experience that he stood before them and put before them 
the facts they had heard. Mr. Bell asked why they did not give 
the chemical tests. Well, as to the plates, they were at Chatham 
Dockyard, and if any one had sufficient interest in them, he 
would be admitted to take specimens, and to test them for him- 
self; if, however, they preferred the Admiralty to become 
chemists, they might become steel makers as well. As to the 
bars that he had given an account of, what he knew about them 
was that every single bar was tested before it left the works 
of the manufacturers; the result of that test was carefully 
recorded, and when a fracture happened, the manufacturer 
himself took specimens of the bar in question, and then applied 
his own chemical tests, but found no difference. Not only so, 
but specimens were cut off close to the fracture by the testers for 
the Tanhelie, and they could find no difference, which showed 
that the materials complied with the conditions laid down by the 
Admiralty, and that they could not detect the cause of the frac- 
ture that they did not like. Mr. Bell thought he—Mr. Barnab: 
—did not point out the difference between the two makes of steel. 
Gentlemen perhaps felt some force in the remark ; but he thought 
that when he—Mr. Barnaby—came before them they should 
know perfectly well that he had no interest in one way or the 
other. He did not think that every one in that meeting was in 
that position, and while perhaps the manufacturers from motives 
of delicacy would not say all they wished, it was his interest, if 
there was any advantage in steel, to let the shipbuilder know 
it. He had been urged by officers at the dockyards to use nothin 
but Siemens steel. ‘There was a certain advantage, as it appea: 
to him, in favour of that which was e by a slower 
process ; but the Admiralty continued to use two kinds of steel 
in their dockyard, but with this important condition, that when 
a plate or bar was sent for use by the Admiralty a piece was cut 
off to test it. If any shipbuilder in England could honestly 
say he always did that, let him stand up and say that all this 
precaution was moonshine. What he was afraid of was that 
they did not get in steel what they got in iron ships built 
of materials not tested. The result of that practice was that 
iron in many cases went into ships that should never have 
gone in, and shipbuilders were pained by hearing the very lowest 
class of iron spoken of as ship plates. The chief surveyor for 
Lloyd’s Register took him to task on the subject, but those gentle- 
men had known perfectly well what sort of iron had been 
going into ships, and they had allowed this new material to 
sleep for ten years. ‘The gentleman who spoke on Wednesday was 
Lloyd’s surveyor during those ten years: why, when the Admiralty 
were going on continually using Bessemer steel, were they not 
using steel ? What he specially wished to say was this, that there 
was a gap of ten years, during which the mercantile shipbuilders 
were not using steel ; whose fault was that? He believed it lay 
with the steelmakers themselves, for they, when complaints were 
made, chose to say, ‘‘ well, now you are an interested person, and 
should not say that; you did not raise your voice against steel ; 
either you do not understand it, or did not know how to use it.” 
He had not spoken in that way to them, but if in their minds 
the things he did were due to ignorance, he replied that if they 
were ignorant and careless in the Royal Dockyard, they would 
not find wisdom and care in any of the dockyards of the kingdom ; 
at any rate they would be very few. He was afraid that this 
sort of thing was going on—and he would be grieved at it if it 
was—that Lloyd’s surveyors were going to allow the shipbuilders 
of this country to go madly in for the use of steel because it is 
steel, without insisting on —— tests for it. Their lations 
should provide that every plate that was so used should have a 
brand, which would signify that pieces had been cut off every 
plate, and that thus each one had been tested and had satisfied 
the test. He was told that Lloyd’s people were going to relax 
their regulations, and were not going to insist upon having a 
piece of every plate tested. If that peopenees he verily believed 
they would have another death and burial of steel in shipbuild- 
ing. If they did not take care and insist on agen gees plate 
and bar stamped to signify that they knew well what the 
plate or bar is, they would have a reaction against the use of 
steel. He would regret that immensely. He stood there as the 
advocate of steel ; and if it went back once more people would 


say :—There is that fellow at the Admiralty who has built ships ! th 





of that sai stuff that everybody now denounces. He wanted 
steel to be , and all proper precautions taken to test it. 

Mr. Martell wished to say there was no truth in the statement 
made by Mr. Barnaby as to Lloyd’s ; it was quite inco and 
he could not tell where he got information of this kind at 

The President said Mr. Williams wished to explain through 
him that he did not mean to make his remarks in the sense 
mentioned by Mr, yoy 

Mr. Adamson said that they must have complete evidence, both 
chemical and mechanical ; and they must couple with the manu- 
facture of iron and steel the human infirmities they had 
to contend with. It had been suggested that they should 
anneal Rig Nee in steel before putting it to work; but he 
wished to call attention to the fact that that was not the whole 
condition attaching to it; they must carefully watch the coolin: 
process, and avoid straining one part unduly to the detriment o 
another. Illustrating his remarks by diagrams, he shows that if 
a Siemens plate was properly annealed, and the one end cooled 
ata greater velocity than the other end, it would not possess 
much elasticity, and when a great strain came upon it, it would 
come to grief, and then they would say there was a mysterious 
cause, whereas he thought it was a natural circumstance, arisin 
out of circumstances known in the manufacture. He had 
used mild steel, more especially the Bessemer class, for twenty 
years. In 1857 he had first the chance of getting hold of puddled 
steel, and he adopted it; afterwards Mr. Bessemer presen 
him with some of his material which he used; and he knew 
what were the difficulties and risks in getting the workmen to 
understand the process of manipulating it. Annealing might be 
a good plan, but it did not meet the case of angle bars, which 
were treated with so much violence; in that matter precaution 
was needed. Some years ago after a thorough investigation of 
its carrying power, it was resolved that steel should be allowed 
to mw f up to 6} tons oe square inch. He believed Lloyd’s now 
allowed about 6 tons; but while that is done it is only an allow- 
ance proper for boilers. But if they came to consider steel for 
bridges they would never think of having a metal for that pur- 
pose that could carry three times the weight put upon it. In the 
use of ordinary steel plates he thought there was not much 
difficulty. When some inquiry was going on at the Barrow 
Steel Company’s works as to the use of steel for ships, he made 
inquiry on the subject for himself, and he thought it did the 
company credit and showed that there was not much trouble in 
working it. He found from his books that the number of plates 
used in a particular case was 2300, and in that number the return 
consisted of one plate. 

Mr. Maynard next replied. He said he thought his statement 
had not been explicitly understood. He stated that, while a 
bridge of steel weighed 59 tons, a similar bridge of iron weighed 
73 tons, and the weight of the composite arrangement was 40 tons. 
He considered that the present time was a transition from iron 
to steel, and when going from one metal to another they couldn’t 
go so suddenly as they would like todo. The composite arrange- 
ment of steel and iron goods in this transition stage was what was 
wanted. When they got the price of steel down to that of iron, 
they would not want that composite arrangement. The weight 
he got from the design of a bridge he was making, one of a series 
now being made. Although they required 40 tons in the com- 
bination, he could make it of steel of that weight, or even less. 


The President then proposed a vote of thanks to the writers of 
the ee that had been discussed, which was carried unani- 
mously. 

Mr. Thomas then read a paper ‘On the Elimination of 
Phosphorus in the Bessemer Converter,” which we published in 
our last impression. 


Mr. Snelus next read a paper :— 


**On the Removal of Phosphorus and Sulphur during the Bessemer 
and Siemens-Martin Processes of Steel Manufacture.” 


In speaking of the elimination of Ps oe sang during the pud- 
dling process, Dr. mar in his well-known work on iron and 
steel, suggests that probably the phosphorus is eliminated by a 
process of liquation of fluid phosphide of iron from the pasty 
puddled ball. It may be worth while to quote the exact words, 
which are as follows :—‘‘ Hence it is clear that by the direct 
action of the oxygen of the air upon molten pig iron, or even 
molten malleable iron, phosphorus is not eliminated in a sensible 
degree. To what, then, are we to ascribe the opposite result, 
which occurs in the process of puddling, in which there is power- 
ful oxidising agency at work? Is it due to the effect of the liquid 
cinder ? though I cannot answer these questions in a satis- 
factory manner, yet I will venture upon a conjecture which I 
have long regarded as at least plausible. In the puddling furnace, 
the iron, as it ‘comes to nature,’ separates in a semi-solid or some- 
what pasty state, and is not molten, as it is in Bessemer’s pro- 
cess, the temperature in the former case being much below that 
in the latter, in which intense heat is developed by the actual 
combustion of iron. Owing to the formation and persistency of 
these pasty lumps in the puddling furnace, which, when collected 
into balls, extend considerably above the surface of the bath of 
cinder, opportunity is afforded for the liquation or sweating out 
of any fusible ang gusane of iron such as phosphide ; and it is in 
this manner that I conceive the removal of the phosphorus may 
in a great measure be effected.” Other writers upon the subject 
have adduced various causes to account for the remarkable fact 
that has been so long accepted as an axiom, that phosphorus could 
be almost perfectly removed by the puddling process, and not at 
all in the teens converter ; but I am not aware of any writer 
who, up to the time I made my statement at our London meetin; 
last year, had publicly made known that the elimination o' 

hosphorus in the pneumatic process depended entirely upon the 
| eee nature of the slag. I was led to doubt the correctness of 
Dr. Percy’s hypothesis during my studies of the puddling and 
refinery processes at Dowlais, and when I came to study the 
reactions which occurred in the Danks process, the particulars of 
which were laid before this Institute, I was struck by the fact that 
a good deal of the phosphorus was eliminated while the iron was 
in a fluid state. I communicated this observation to Dr. Perc 
in March, 1872, and at the same time told him that I believed 
had discoved why this occurred. 

On comparing analyses of iron and slags at different stages 
during the processes of Welsh refining, puddling, and Bessemer 
converting, I had previously noticed that while the phosphorus 
was comparatively easily removed in puddling, variable but 
generally small amounts were removed in refining, and none at all 
in converting, even if the iron were considerably overblown. A 
comparison of the slags from the three processes showed that while 
that from the puddling process was highly basic, that from the 
refinery was less basic, and that from the converter highly 
silicious. I also noticed that if a silicious fettling were im, in 
the puddling furnace, or a very silicious pig iron used, the result- 
ing metal was inferior ; and hence while at Dowlais I strove to 
get a non-silicious pig for puddling and a non-silicious ore for 

ettling, and strongly recommending for this purpose the Campanil 
ore from Somorostro. For similar reasons, when consulted some 
years ago by Mr. Jenkins of Consett about the difficulty then 
experienced in keeping his iron for plates free from red-shortness, 
I advised the use of a manganiferous ore moderately free from 
silica, which has, I believe, been used with success ever since. 
It is a well-known fact that silica is a much stronger acid than 
—— acid, and that it will displace the latter from com- 

ination at high temperatures, and serps srw , unless the silica 
is thoroughly saturated, there will be no or the phosphoric 
acid to combine with, and, therefore, in tact with metallic 
iron at high temperatures it will be reduced as fast as made, if, 
‘indeed, the phosphorus is oxidised at all under these conditions. 
These considerations led me to believe that phosphorus was 
cae in all processes just in proportion to the ic nature of 
e f° 














Having. these facts before me, early in 1872 I considered how 
I could obtain invariably a highly basic slag in the Bessemer con- 
verter, and I saw clearly that to obtain this result it was abso- 
lutely necessary to line the vessel with a basic or neutral i 
and A og no success —_ be expected so long as it was ae 
nister, or any material containing a large proportion ica. 
Carbon occurred to me as an infusible neut it itabl 
in so far as it would not affect injuriously any lime or other oxide 
that might be added to form a basic slag; but it had other 
serious drawbacks. Oxide of iron alone was too fusible to stand 
the intense temperature of the blow. While thinking over these 
things, I was fortunate enough to make the observation that 
certain kinds of lime, when submitted to very intense heat, 
became indurated, and converted into a form in which they were 
no longer acted upon by water. The observation was made while 
performing the experiment recorded on 249, vol. ii., of the 
“Institute Journal” for 1872. I had a lime crucible for 
the experiment, which was to prove the power of free silicon to 
uce oxide of iron. The crucible, embedded in lime, was 
submitted to the most intense heat of the Siemens steel-melting 
furnace at Dowlais. After the experiment I noticed that the 
lime crucible had turned brown, and was no longer alkaline to 
the taste, while at the same time it was quite hard and stony in 
character, and absolutely unaffected by water. It at once 
occurred to me that lime, in some form or other, was the material 
I was in search of for lining the converter, The well-known fact 
that it does not do to burn lime at too high a temperature if it is 
to be caustic, also occurred to me. This is known to be particu- 
larly the case with magnesian limestones. Hence I specified 
magnesian limestone particularly. From some experiments I 
made shortly afterwards, I found that it was possible to make 
bricks out of lime or limestone, provided that when lime was 
used it was crushed quickly, compressed, and fired before it had 
time to absorb moisture ; but it required intense temperature to 
consolidate them, particularly if the lime was very pure, while a 
small quantity of oxide of iron, or other fusible base, facilitated 
this. If lime was used, it was necessary to be well burnt first, 
otherwise the material was not porous enough to allow the small 
iy of carbonic acid to escape without breaking up the brick. 
inding, however, that crushed limestone lent itself with consi- 
derable facility to such a purpose as lining a converter, bei 
plastic and binding when moist—like clay, in fact—it occu 
to me to use it in this form, and to fire the vessel at a very high 
temperature. This was comparatively easy to do in a small 
converter, but I found considerable difficulty when I came to try 
a 7-ton converter. There did not ap to be any difficulty in 
forming a fusible slag in a vessel lined with lime, since this base 
combines with an excess of oxide of iron to form a fusible ferrate 
of lime. It was only necessary, if the waste of iron during the 
blow were insufficient to provide the necessary oxide of iron to 
form a fusible slag free from silica, to add oxide of iron specially, 
to which course there could be no objection, while the presence 
of the oxide of iron would doubtless be advantageous in other 
ways. At the same time, lime being a basic body, would not be 
so readily acted upon by the oxide of iron as a silicious body 
would be. 
Following up these conclusions, I made several blows in a 
—2 cwt.— movable converter soon after I went to the West 
Cumberland Works. The results of these experiments I have 
shown to many a shay friends, and I have now the pleasure to 
lay the details before the Iron and Steel Institute. e results 
with the small vessel were very satisfactory, as will be seen by 
reference to the analyses ; and there can be no doubt as to the 
rfect elimination of phosphorus and sulphur when the slag is 
ept thoroughly basic. In order that there might be no doubt 
on the subject, I lined the same small vessel with ganister in the 
usual way, when I found that the phosphorus refused to leave the 
metal, just as in the ordinary converter. I therefore patented 
the use of lime and limestone, magnesian or otherwise, in all the 
various forms in which it occurred to me that it was possible to 
use it, for ‘the —- of all furnaces in which metals or oxides 
are melted or operated upon while fluid ;” and I especially called 
atténtion toits use in the Bessemer converter, giving some details 
of the results of its use under these circumstances. I was per- 
fectly well aware that limestone had been used years ago for 
lining the sides of puddling furnaces ; but its use for this p 
was a very different thing, because the metal in the paddiieg 
furnace does not remain fluid at the end of the operation, for 
which reason it did not answer satisfactorily, and, as is well 
known, its use for this purpose is almost entirely discarded. ‘I 
felt, however, that — I had found the solution of the 
problem so long and anxiously looked for, that my plans required 
to be tried on a larger scale before they were fully faid before the 
public—not because there could be any question that the same 
chemical action that succeeded with one or two cwt. of metal 
was likely to be reversed when operating upon tons, but because 
I felt that there were —— of detail that would require to 
be worked out. These details have been filled up by subsequent 
workers, but it is gratifying to me that the complete success now 
attained follows so closely some of the lines then laid down. I 
shall doubtless be asked why I did not at once follow up my dis- 
covery, and put my plans into practice. My answer is, that I 
had just taken the management of a concern the interests of 
which were —— to the solution of this problem, and therefore, 
— secured the ground by patent, I was compelled to wait a 
more favourable opportunity for putting my plans into practice. 
There was also a good deal of a amongst those interested 


as to the possibility of — the problem, and none seemed to 
etails of my experiments are as 





care to take it up. The 
follows :—In the first blow the converter was lined with ground 
limestone in a plastic state, and fired at as high a temperature as 

ible for a considerable time. A small cupola was also lined 
in the same way. About 2 cwt. of Middlesbrough pig iron, in 
which the phosphorus was about 14 per cent., was melted in the 
cupola, then run into the converter, and blown in the usual way. 
The metal blew well, and some spiegel was added at the end of 
the blow, which accounts for the rather high carbon in the steel. 
On analysis the resulting steel was found to contain— 


rs 97-842 per cent. While the slag contained— 
arbon, *8 
Silicon, trace Silica (over) 6°0 


Sulphur, trace Lime, not estimated 
Phosphorus, 018 Phosphoric acid, 3-2 per cent. 
In order to try whether sulphur could be removed at the same 
time, a second blow was made in the same apparatus, a quanti 
of melted mottled hematite being run into the converter, 
lumps of grey Cleveland pig were thrown in with it to afford 
additional silicon. In order to trace the reactions which took 
lace, samples of metal and slag were taken from the converter 
uring the blow and submitted to careful analysis. The metal 
was scarcely fully blown, as will be seen from the final sample. 
Those taken during the blow yielded the following results :—- 

















Second sample Third sample 
First sample of metal. of metal. | of metal. 
PR ee _ 98°29 _ 
ME. cas Sa ae 60 Se 30 1°25 “66 
See ee ae _ “ll “042 
a ee *346 "274 “169 
Phosphorus .. +o *864 “314 *231 
CORRESPONDING SLAGs. 
Fe,0,;_.. | aah — 771 
FeO... .. 23°8 4-90 892 
Silica.. .. 44°8 25°0 | 19°2 
Lime.. .. 14°8 _ | 240 
Phosphoric acid 2°3 7°25 | 70 
) ar s. 3 *352 “612 








It will be noticed that the silica in the slag is rather high in this 
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case, and that the imperfectly blown sample No. 3 has not quite 
lost all its phosphorus and sulphur. The gradual diminution of 
these elements, however, is very conspicuous, and no doubt the 
fully-blown sample would have been sufficiently pure for ordinary 
purposes. The third blow was made from a mixture that was 
renege f free from phosphorus and sulphur to begin with, in order 
to see whether it was possible to remove the last traces of these 
elements. This was a very perfect blow, lasting just fifteen 
minutes, and the exact times at which the samples were taken 
were noted. Further, in order to test the steel, some of the fully 
blown metal was melted in a crucible with six per cent. spiegel, 
and tested in various ways. Third blow: About 100Ib. No. 2 
Bessemer pig and 30 lb. grey Cleveland were melted together, and 
then blown in the same vessel. The results were— 














Metals. 
} ~ ] = x | 
- 2 fees, 6.6 Bes eg 
& Shi Sott BB set S32 2tis #5 
gges | 823) 8ebS3 f258s558s 
sSse2 | aFee $3ese2 esSseisx > 
EXEe lage Mona goak BELSE 
'g5o8 | 28.8) ESSaE Bese8)s "SES 
ge £5) gsee 2 g's 38 245 © 8 
| 2 Be « 
Iron .. _ -- _ 98°44 
Carbon . -- _ Trace 1: 
. 5 oe at > $8 084 ? 
Silicon .. ..) 1°56 046 7 partly slag f 019 Trace. 
Sulphur .. “109 _ - *030 *052* 
Phosphorus .. 327 “094 “076 “003 *052* 
CORRESPONDING Siacs. 
Fe,0; _ - 53°8 11°42 = 
FeO .. _ _ _ 49°00 _ 
Silica _ _ 10°2 10°50 oo 
See _- _ 33°0 25°0 — 
Phosphoricacid _ — 2°88 2°05 _ 
Sulphur .. _- _- -- “26 — 





The full-blown metal was fluid, and set moderately sound. It 
fo and rolled well, and could be easily welded. It stood hot 
and cold tests well. A larger vessel was then prepared, and about 
one ton of highly manganiferous pig blown in it, containing about 
0°3 per cent. phosphorus. 
The blown metal contained — 
Carbon .. hams 


And the slag contained— 
> Gh Yin, bags 3 
Phosphorus. . 


“006 Silica... .. -. .. 1265 
me... .. 28°2 
Phosphorus “519 
The metal at the end of this blow was perfectly fluid, and the 
lining of the vessel remarkably good. The arrangements for 
tilting this vessel were imperfect, and the metal had to be allowed 
to set in the vessel. Lastly, a charge of four tons of metal was 
blown in a large 7-ton converter, but the lining had not beensuffi- 
ciently heated, and the metal blew so cold that it could not be 
poured. As the vessel could not be spared for another blow, the 
experiments were suspended at this point. It appeared that the 
only serious difficulty was in getting the lining of the vessel, when 
put in the ordinary way, thoroughly burnt, and it occurred to me 
that a way out of the difficulty might be found in making bricks 
out of the material and burning them beforehand, but I did not 
go beyond satisfying myself that this was a perfectly feasible 
plan, and — to devote all my energies at this time to re- 
organising the West Cumberland Works, further tests were put 
off. Although no experiments were made in a Siemens furnace, 
all chemists will agree that the reactions occurring in the Bessemer 
converter could be more easily obtained in the open-hearth 
furnace. Some time afterwards Dr. Siemens was good enough to 
have his experimental rotator at Birmingham lined with limestone 
in a similar way, but it did not answer for two reasons, in my 
opinion :—First, The limestone was a peculiarly rich one, and 
would not bind well before burning. Second, the temperature 
that could be obtained in the rotator was not sufficiently high. 
It is essential that the material used for lining the vessel, and for 
bottoms, should be as free from silica as ible, as some of this 
must go into the slag, and it appears to n to have a 
large amount of base to saturate the silicic and phosphoric acids 
resent in the lining material or bases added to form slag, or 
ormed from the oxidation of the silicon and phosphorus in the 
iron. Unless this is done, the slag becomes too acid to allow the 
hosphorus to be eliminated. is is seen to some extent in 
low No. 2. It is a question how much base is required, but I 
am inclined to believe that there must be sufficient to form the 
basic silicate and tribasic phosphate. Mr. , who is at pre- 
sent engineer to the Consett Works, was engineer at West 
Cumberland at the time these experiments were made, and 
assisted in ss them. In conclusion, I have the pleasure 
to place before the meeting what I believe to be the first sample 
of mer steel made entirely from Cleveland iron by one opera- 
tion, in which the phosphorus has been reduced to a mere trace. 
A portion has been forged into a chisel, while a rough specimen 
of the same has still part of the lime lining attached toit. With 
the samples I have p the original wrapper bearing the date 
when the sample was made, and also my note-book with the 
original entries of the details of the analysis. 


Mr. Edward Riley read a paper 


“On a Ready Means of Moulding Lime and Making Lime or 
Basic Bricks and Linings, &c.” :— 

Several methods have been suggested and used for the manu- 
facture of basic or lime bricks for the lining of Bessemer con- 
verters and cupolas, and various attempts have been made to 
line the same by ramming either with lime or limestone. One 
difficulty and objection in using limestone either for the manu- 
facture of bricks or for ramming is the very large loss in weight 
and bulk the material must sustain from the expulsion of the car- 
bonic acid and a little water, the percentage varying from 40 to 
45 per cent. in weight, and the shrinkage in bulk being at least 
from 25 to 35 per cent. The use of quicklime is impracticable, 
as it is too dry and pulverulent in its character, and it is impossi- 
ble to mix it with water on account of the chemical action of the 
water on the lime. It occurred to the author that if some chea; 
liquid could be used that had nv chemical action on the lime, it 
would be possible to mould the lime either by ramming or by 
pressing it into moulds. Various liquids were tried, such as 
crude petroleum oil, coal cil, and resin oil. All these answered 
very well. Experiments were first made on a small scale by mix- 
ing ordinary lime with from 5 to 10 per cent. of crude petroleum 
oil, and compressing it by hammering in a small steel cylinder 
with a piston of about 1}in. in diameter; it was found that the 
cylinders of lime after compression might be at once placed in an 
ordinary fire, the petroleum burned quietly off, and left a solid 
cylinder of lime. If burned at a low to bright red heat ; no con- 
traction takes place at all. If, however, the cylinders are burned 
at a high temperature, they contract to a small extent. Many 
hundreds of experiments have been made with different kinds of 
lime, and no difficulty has been experienced in making perfectly 
solid cylinders; the only precaution necessary is to see that the 
lime is well burned, and that it has not been exposed too long to 
a damp atmosphere. Lime that has been exposed for ten days 
or a fortnight to a damp atmosphere would not give satisfactory 
results. Various mixtures of burned clay and oxide of iron and 
other substances have been made with the lime. From 5 to 74 
per cent. of burned clay makes it much harder after burning. An 
admixture of 3 to 5 per cent. of oxide of iron in the form of blue 

illy also consolidates the lime, at the same time the shrinkage is 
in The above proportions were used with a nearly pure 


e. 
My experiments on a small scale being so satisfactory, I at 
* The increase in these elements was due to the spiegel added. 








once commenced to make ordinary bricks, using a Bodmer’s hand 
hydraulic brick-press placed at my disposal by Mr. Bodmer. This 
answered admirably. On submitting the lime to a pressure of 
about one ton per square inch, most perfect bricks were made, and 
from twelve to fourteen could be readily moulded and forced out 
of the mould in an hour in the hand press; the bricks could be 
easily handled, and would bear shaking if taken hold of at one 
end. These bricks were made at Notting-hill, and had to be 
carried on a man’s back and by rail to my laboratory in Finsbury- 
square. Although I have made some dozens of the bricks, in no 
case was one broken ; the only injury—and this is of no practical 
importance—was that the sharp square edge on a few was some- 
times slightly broken. The only means that I had to burn the 
bricks was by using a small square assay furnace, 1ft. square and 
2ft. Gin. deep. After lighting the furnace, it was filled to a depth 
of Sin. to10in. with coke broken small; the bricks were then 
placed on this material and burned at a moderate temperature for 
about twelve hours. The three first bricks were quite perfect, 
excepting that one was broken in two with a sharp fracture, pro- 
bably due to the falling of the brick with the coke. The lime 
was made from Huddlestone stone. 

Huddlestone. corte Park. 

ei re 3° 


Silica ae 45 

Peroxide of iron .. “47 1°65 
Alumina... .. .. — "37 
Lime = 30 82 29°12 
Magnesia 21°37 20°96 
Carbonic acid .. 46°75 43°60 
Combined water .. 26 “48 


Moisture agp CAPR Ronee: 12 ied ‘17 
Phosphoric acid .. an ae 





100°24 100°35 
This is a fine-grained building stone used in London, the same 
with which York Minster is built. It is nearly chemically pure 
magnesian limestone, as shown by the analysis. In burning the 
bricks, as far as my experience has gone, it is better to use a 
moderately quick fire instead of a slow, gradual fire. Some prac- 
tical experiments have been made with a rammed lining at the 
works of Messrs. Brown, Bayley, and Dixon. A small experi- 
mental converter, about 20in. wide and 20in. deep, exclusive of 
top part, was rammed up with the ordinary magnesian lime used 
in Sheffield. The lime was ground in a mortar-mill with from 
10 to 15 per cent. of crude petroleum oil. The vessel was first 
ired with a slow fire, which had the effect of making the upper 
overhanging part of the converter crumbly, and ultimately 
caused it to fall. After repairing this damage, the fire was re- 
lighted, a gentle blast was put on, and rapidly increased to a full 
blast. A little roll scale was thrown into the converter, and it 
was found that a good hard glazed surface was formed after 
blowing some hours with coke. From lecwt. to 2cwt. of Ferry 
Hill pig iron was run into this converter, first adding some iron 
scale and lime. After blowing a minute or two a few pounds of 
a mixture of iron scale and lime were added. It was found, 
however, that this chilled the metal, and after blowing for rather 
less than ten minutes, it was thought desirable to run it out. A 
second charge was then run in and blown about ten minutes, but, 
from the small size of the converter and the fear of the me 
—t it was found necessary to run it out again before com- 
plete blowing. The following is the analysis of the pig used and 
the cinder formed :— 
The Pig contained— 

Silicium, per cent., 1°932 

Phosphorus, per cent., 1°884. 
Cinder, No. 1, 

13°10 


In Metal from 2nd blow— 
Phosphorus, per cent., “874. 
Carbon, per cent., °429. 

Cinder, No. 1. 
Silica, per cent., .. L 24°00. 
Phosphorus. Phosphorus. 
Phosphoric acid, per cent., 6°99 = 3°05. 10°44 = 4°56. 
The metal from the first blow was so much mixed with cinder 
and sand that it was difficult to get a fair sample. It will be 
seen that in less than ten minutes 50 per cent. of the phosphorus 
was taken out of the metal. In the small converter the head was 
movable, and the lower portion was first burnt with the coke. 
It was found that the lining expanded and rose up above the 
edge of the plates. Some of the metal remained in the converter 
on account of its becoming chilled. The lining was very solid 
and hard, and could only be detached from the converter by 
driving in a chisel with a hammer. ' 

The experiments made up to the present time have been carried 
out under considerable disadvantages. I have only within the 
yast week had the advantage of 9 kiln, and am still without a 
properly constructed brick page Sheffield, so that the bricks 
may be burned where made. I have succeeded in making and 
burning several ordinary Bessemer tuyeres for an 8-ton converter 
as nearly as possible perfect, by simply ramming the lime in the 
moulds. The kiln I am using requires alteration so as to obtain 
a higher temperature, and the only means I have at present for 
making the bricks is under the steam-hammer. The blow, how- 
ever slight, makes the upper part of the brick scaly, and not solid, 
as when pressed by hydraulic pressure. I have also found this to be 
thecasein my small experimental cylinders. [havemade few experi- 
ments in moulding lime into forms adapted to metallurgical pur- 
poses, such as scarifiers, crucibles, &c., and anticipate that my 
a for these purposes will be especially advantageous. As yet, 

owever, I have only made scarifiers. I find that the bricks and 
cylinders made from ordinary Sheffield lime may, when burned 
at a high temperature, be steeped in water without slaking. The 
following is the composition of the bricks after burning :— 





ge 0.3 8°85 
Lime 2 51°80 
Magnesia 35°35 
Alumina .. .. .. 2°60 
Peroxide ofiron .. 1°40 
Sulphide of calcium 55 

100°55 


I regret that in consequence of the short experience I have had 
in the manufacture of bricks and tuyeres, and other moulded 
forms of lime, I am unable to present to the Institute so perfect 
and practical a description of my process as I could wish. It 
was only at the commencement of this year that I made my first 
= and my process requires further time to perfect and de- 
velope it. 

In the manufacture of the bricks I am indebted very much to 
Mr. Bodmer and his brother for the assistance they have rendered 
me, and also for the use of their excellent hydraulic brick-press. 
I hope, by the assistance of one of their machine presses, to turn 
out from six to twelve bricks per minute mathematically true. 
These, I believe, can be at once used to line up a converter or other 
furnace. The bricks, being perfectly true and square, can be 
built in almost without mortar or material for the joints ; and I 
see no reason why ordinary converters should not be lined in 
twenty-four hours, and burnt and glazed in another twenty-four 
to forty-eight hours. Either the lining of the converter with the 
bricks or by ramming seems to me the most ready and economi 
means of obtaining a lime or basic lining. An objection might 
be raised to the use of large quantities of crude petroleum, viz., 
that it would materially increase the price. There are, however, 
so many sources of cheap crude oils—as tar and resin oil, &c.— 
that any quantity could be produced, and if such oils are required 
in large quantity, it would pay to distil much of the bituminous 
shale that is now thrown away for the crude oil, extracting, at 
the same time, the solid paraffine. I am still carrying on my 
experiments at the works’of Messrs. Brown, Bayley, and Dixon, 
and owe very much of the success I have obtained to the practical 
assistance and suggestions of Mr. Holland and Mr. Cooper, with 
whose aid I hope to obtain still further practical success. 


The President then read a paper from M. H. Parmet, 


‘On Dephosphorisation in the Bessemer Converter by the 
Method of Refining ” 


The silica of the slag is the only obstacle to dephosphorisation 





in the converter. The high temperature favours the formation 
of phosphates, far from opposing their passage to the slag when 
circumstances permit. Such are the two principles that ought to 
serve as a base for all methods having for their object the purifi- 
cation of common pig iron. The problem therefore of dephos. 
phorisation in the converter is reduced to the formation 
of a slag having sufficient basic force to constantly attract to it 
the phosphoric acid formed by the combustion of the phosphorus, 
The less silica the slag contains the stronger will the basic 
force obtainable, and the more it will be able to absorb phos. 
phoric acid. The best slag will be that containing no silica, all 
of whose bases will in consequence tend to the formation of phos- 
phoric acid, Now, in the Bessemer process, whence proceeds 
this silica, the action of which is so fatal to the existence of phos- 
phates and to the purification of the pigs? first, from the silicon 
contained in the iron itself under treatment; secondly, from the 
refractory lining of the apparatus. These are two sources that 
we must stop or turn aside to arrive at the object in view. First, 
it will be seen that there are no serious difficulties in the way of 
obtaining a lining essentially basic, containing only traces of 
silica, and behaving perfectly well in the converter. As to the 
silicon contained in the iron we wish to purify, we cannot 
think of doing without it. It is the indispensable calorific 
element in all  Ratinega operations. The necessary quantity may 
vary according to the fashion of working, but we must have it 
in all cases. A pig that contains only phosphorus in the ratio 
furnished by ordinary iron ore would not give off sufficient heat 
to be convertible into steel. You cannot therefore avoid the 
formation of a certain quantity of silica, provided there be silicon 
in the pig treated. To prevent the silica from interfering 
with the oxidation of the phosphorus, one may employ two 
means :—First, neutralise it by strong addition, ic, dilute 
it in a quantity of basic material such that after being 
saturated will still leave enough free bases to attract the 
phosphoric acid. One sees what an enormous mass of slag 
this proceeding, which seems simple and easy, at first creates ; 
but in practice it would be rendered impossible by the 
small heat at one’s disposal, by the waste of the fining during the 
first period of the operation, by the irregular purification one 
would obtain when the pigs had not an absolutely constant com- 
position, by the difficulty of the point of stopping, and by the 
great waste that it nore Secondly, instead of attempting to 
neutralise this silica, as has been done already for the last ten 
years, it is more rational to take it away completely as soon as pro- 
duced, profiting also by the heat given off by the combustion of sili- 
con without having to trouble oneself as to the action that can 
exerted by the smaller or greater quantity of silicaformed. Such is 
the idea that after much consideration has led to the method of 
repouring, asimple method with a certain application that I desire 
to speak of briefly. The Bessemer process is therefore divided 
into two distinct periods. The first is an apparatus with ordinary 
lining, that is to say, silicious, where occurs the combustion of the 
silicon and the principal accumulation of the heat of the bath. 
The second is an apparatus with an essentially basic lining, where 
occurs the combustion of the phosphorus, then of the carbon 
and the bringing of the steel to the desired point. The liquid 
metal is poured from the first vessel to the second either direct, 
or through the medium of a ladle, so as to prevent the 
passage into the basic apparatus of the silicous matter 

roduced in the first. The repouring ought to be done imme- 

iately after the combustion of the silicon. One has therefore 
the pr Bai of being able to treat with regularity pigs contain- 
ing silicon in a variety of proportions, as all are reduced to the 
same composition before being introduced into the apparatus 
where is effected the dephosphorisation and the bringing to the 

int. The additions rs basic materials are constant in quality 

or the same ratio of phosphorus in the pig, and whatever be the 

ratio of silicon—and it is always very small—ought only to serve to 
neutralise the phosphoric acid produced, oat the metal never 
finds itself in the presence of a large mass of slag troublesome 
and hurtful. The heat can regulated at will with- 
out hindering the purification. It will do to use more 
silicious pigs without, for that reason, being obliged to add more 
basic material. The end of the operation is determined by the spec- 
troscope in the usualway. Thanks to the total absence of silica, 
the departure of the phosphorus occurs immediately after the 
repouring, before the oxidation of the carbon, of which the flame 
seems to guide the operator. The phosphorus disappearing 
before the carbon, it is not necessary to push the operation to 
extra soft or burnt steel; and the waste does not exceed that of 
pure Bessemer pigs, except as regards the quantity of phosphorus 
contained in the pig worked. The absence of silica allows of 
such a complete purification of the pig as could never 
obtained with slags containing 15 per cent. to 20 per cent. of it. 
The loss of heat due to the pouring, and the little necessary 
additions, is scarcely half of that which the addition alone exacts 
in the case of non-pouring to arrive at an inferior purification. In 
fact, the conduct of the process is at least as simple as in the process 
actually employed for pure pigs. The pigs Pa from the 
same ores, having always the same ratio of phosphorus, the 
foreman determines once for all the small quantity of basic 
material that it is necessary to add, and need not further 
trouble himself, at least as far as the final purification is 
concerned, by the state more or less hot of the furnace. 
Second, the first converter, in which ought to take place 
the elimination of the silicon, is made with ordinary 
lining, i.¢., silicious. Nevertheless, a neutral or carbonated 
lining does also very well. The complete departure of silicon is 
then more rapid, and the lining does not suffer so long as you do 
not seek to remove carbon in this first period. basic lining 
could be used, but the waste would be very rapid. As to the 
second converter, in which ought to be effected the dephosphori- 
sation after the removal of the silicious slag, its lining ought to be 
essentially basic, and contain the smallest quantity of silica. To 
this effect several sorts of basic materials could be used. The 
first—best—is certainly the old pure magnesian brick, whose 
only drawback is its high cost. For ordinary use one 
can content oneself with materials less refractory and more 
cheap and easy to obtain—lime mixed with a little oxide of iron ; 
calcined dolomite, either alone or mixed with a little iron ore; 
and bauxite, with a little lime, furnish excellent linings. One 
can also mix at high temperature lime and magnesia by the 
addition of silica or clay, but we must then expect a less perfect 
purification of the pig. It would be imprudent to indicate just 
now a basic lining that would be suitable to all makes of steel. 
When the time arrives each will adopt, according to circum- 
stances, that which presents the best conditions for quality and 
economy. One can only affirm that nowhere will one meet, on 
this head, any serious difficulties. 

Dr. Siemens, in opening the discussion, said the proposition to 
use a basic lining, and the results which they were told had been 
obtained lately with such lining, formed a most important sub- 
ject for discussion. It had occupied his attention for the last 
sixteen years, and in 1863, in conjunction with his friend Mons, 
Chatelier, he conceived he obtained a basic lining for open hearth 
furnaces. M. Chatelier strongly. maintained that in order to 
carry out the open hearth process properly, he (Dr. Siemens) 
ought to adopt a basic lining, and he suggested a material which 
he believed still was the best material, viz., bauxite, with a cer- 
tain portion of peroxide of iron. In 1863 they commenced expe- 
riments in France at the Creusot works—the lining was pure 
peroxide crushed. But they did not find that they coul ff 
that lining to stand when the fluid charge came upon it. e 
afterwards made bricks of peroxide, some of which were at 
Birmingham at the present time. With these bricks they suc- 
ceeded in getting a lining that would stand for o series 
of charges, and the result had been gree al er; but 
he must confess he got no such marvellous is as those 
stated by Messrs, Thomas and Gilchrist in their paper. Before 
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the basic lining, he tried lime and other substances 
a but he found that the difficulty was in 
very much by usi this lining. He also used a lining made 
of magnesia formed into bricks and burnt at a very high 
temperature, which roduced a magnificent lining. But it was 
a very expensive lining. But the reason why he did not perse- 
vere with the basic lining was a for a few a ope 
seemed to stand exceedingly well, the iron ap: ared to corrode it, 
and the loose lining became disintegrated, and, unlike the silicon 
lining, he could not repair it. In dealing with the silicon lining, 
had only after each charge to add a few shovelfuls of 


they is ; " 
d, and when the lining was defective, they gave it 
pare sinuses of intense heat, ay then had it all ri ht again. 


ay was something missing in the paper which had been read. 
Et nap Pade stated that the amount of basic material generally 
exceeded over 200 cwt. per ton pig treated. Now he wished Mr. 
‘Thomas had given them the exact amount, not what it exceeded, 
put what it amounted to, because that appeared to him to be a 
most important point. Dr, Siemens then referred to the 
anal rawn by the President between sand and cinder bottom 
puddling furnaces and Messrs. Thomas and Gilchrist’s process, 
and went on to say that in a puddling furnace the temperature 
did not exceed the temperature of the iron oxide itself, and there- 
fore it could be easily repaired. It lasted a considerable time, 
but in all basic linings for the Bessemer converter, as well as for 
the open furnace, a good deal of difficulty and expense would be 
incurred in the way of renewing the lining. The lining itself 
did nothing towards removing the phosphorus, and the question 
was how much of the basic material was necessary in order to 
eliminate so large an amount of phosphorus as was contained in 
the Cleveland stone. Was not the amount of basic material 
necessary toclear a charge of Cleveland pig such a serious item in the 
expense as to make it still an open question whether they had 
not better go on with the west country for our steel rg cd ? 
Mr. Richards said he proposed giving a very brief history of 
his experiments in eliminating phosphorus in the Bessemer con- 
verter upon the plan pro y Messrs. Thomas and Gilchrist. 
The first thing was to make a basic brick, and that was much 
easier said than done. Mr. Stead analysed a great number of 
quarries in the magnesian limestone before he found one suitable 
a the purpose, and they found at last that a limestone contain- 
ing five to six per cent. of silicate of alumina and about five per 
cent. of carbonate of magnesia and another substance made an 
exceedingly good material for the purpose. It was necessary to 
grind it up in an ordinary head runner, and moisten it in the 
ordinary manner, and then the bricks were moulded and put 
down to dry, and this condition of the brick they exhibited 
there. Now their troubles only commenced when it was seen 
that this brick when burnt cost 33 per cent. in capacity and 45 
per cent. in weight. When the bricks were burnt there was a 
great deal of difference in the size and there was a contraction in. 
the upper bricks which spoilt the lower bricks; they were unsuc- 
cessful for a long time, and it became necessary that there should 
be a down draught in the furnace, so that the bricks placed upon 
the top should contract first, and then the bricks did not tear 
each other to pieces. They found that on burning some of them 
and exposing them to the air they all fell to pieces, showing that 
there was not sufficient heat put into them. With the next kiln 
they made they determined to put a sufficient heat, and they 
brought the kiln and the bricks down together in one mass. The 
were not discouraged, however, and they lined the next kiln wit! 
ganister bricks, and they had been able to fire away at 
that kiln, and were enabled to make bricks, as the members 
would see on the table. These bricks were not expen- 


sive, for there were quarries 30ft. thick close to the 
collieries, and they did not estimate the cost to be more than 
2s. per ton. He did not think they would cost more than the 


ganister bricks. They soon became tired of experiments, and 
they were told that the sooner they took to a big converter the 
better, for they would obtain the same results in the large vessel 
that they were obtaining in the small vessel. His own opinion 
was that the greater quantity of metal the better would be their 
results, and they had now had thirteen blows in the big converter 
and the metal blew very much better than in the small one. 
It had been bse from the vessel as in the smaller con- 
verter, and he believed himself that the invention was looking 
very hopeful. He did not mean to say that the process had gone 
out of the experimental stage. There could not be the slightest 
difficulty in getting rid of the phosphorus in the Cleveland 
iron. That was a fact with to which there was 
not the slightest question or doubt. Take the following 
results :—The Cleveland iron per cent. of carbon 
and graphite. They had got a metal with 3 per cent. of 
silicon to secure a hot blow. They found that 3 per cent. iron 
taken direct from the blast furnace was the best. ere was 
14 per cent. phosphorus in the metal. They must imagine the 
converter turned down and 74 per cent. of lime put into the con- 
verter, and then six tons of metal poured upon it. The converter 
was then turned up with 25 lb. pressure of blast, and the operation 
commenced. The silicon commenced to leave the metal at a very 
rapid rate. They wanted to show what was fein on, and they 
took the samples a great number of times. They found that the 
carbon remained untouched for three minutes, and the phosphorus 
kept on ina parallel line. In six minutes the silicon was still 
rapidly going down, and the carbon lost in the same ratio. Then 
coming to nine minutes, they found the carbon still continuing 
to burn away at the same rate as it had been from the beginning. 
The silicon did not, under the increased temperature of the 
vessel, continue to do so. The silicon passed away, and the carbon 
came right down, and when the flame drop) that would be 
under ordinary circumstances the end of the blow, but they 
would see that owing to the excessive amount of silicon, the 
shosphorus did not commence to leave the metal until the carbon 
had come down to 14 per cent., and then it beeen to yield, and to 
the end of the blow they had 1 per cent. still left of phosphorus. 
Now in one minute of overblowing, phosphorus had come down to 
1°75; in another minute 1°25; andin another minute it had come 
down to zero—not quite. They wanted to ascertain why the 
phosphorus had not left the iron at a more rapid rate, and to find 
out the reason they had to examine the slag, and the slag at the 
end of this blow contained 21 per cent. of silicon, and 11 per cent. 
of phosphoric acid. They found that the phosphorus had left 
the iron rapidly and left the silica below 20, and their best results 
were obtained when the silica was below 15, This alone showed 
a very successful operation with the silicon at 3 per cent. After 
two minutes overblowing the phosphorus leaves the iron with 
great rapidity. In this particular blow there was only a trace of 
phosphorus left in the metal. He had omit to say one 
thing— at six minutes the vessel was again turned down, and 
some oxide of iron—13 per cent.—was put in, one-third oxide 
and two-thirds lime. The additions amounted to 20 per cent. of 
the whole charge. The ingots were made, and they rolled the 
steel rail which he had shown there. The tensile test showed 
an extension of 2in. in 8in., or 25 per cent., and the breaking 
weight was 45 tons per square inch, 

Dr. Siemens asked Mr. Richards to state the yield. 

Mr. Richards said that when blowing hematites the loss was 
15 per cent. He took three blows of Cleveland big and carefully 
weighed the metal into ingots, and they lost 17 per cent., but 
some portions had shown a far greater waste; but still he was 
inclined to give the loss as 17 per cent. he cost of the lime was 

- about 6s. per ton. He listened to the communication that had 
been made by M. H. Parmet, and he might say this, that during 
the Easter holidays he had amused himself with dephosphorising 
Cleveland iron along with Mr. Gilchrist, and while making their 
experiments M. Parmet looked in upon them. He thought he 
could not do better than let M. Parmet see everything that they 
were doing, and everything was explained pretty fully to him, 
and they showed him the lining and the basic additions, and they 
analysed the samples and did everything they could to let him 





know all about the process, and he certainly should have preferred 
that M. Parmet should have mentioned that in the communica- 
tion which had beea sent to the Institute. 

Professor Williamson conceived that the basic lining was not 
essential to the work. What was essential was that the lining 
should be of such composition that the ie slag of the mate- 
rials present inside the es not attack it. Now, if they had 
a basic liring that was capable of doing away with a part of the 
phosphoric acid that was formed, well and good; but what they 

ly wanted was a lining which ought to last as long Sd yet 
sible, and the question would be simplified if they loo’ to 
having a neutral lining of such stability as not to be dissolved 
by coming in contact with great heat. 

The further discussion was adjourned till the following —Friday 
—morning. 
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1970. BaLtine Macuunes, 8. Barbour, Danesford, Belfast, and J. Barbour, 
Belfast.— 10th May, 1876. 

1994. Roap Locomotives, W. Box, Uffington.—12th May, 1876. 

1920. PreseRvine Meat, K. Knott, Upper Bedford-place, Russell-square, 
London.—8th May, 1876. 

1940. Uritistnc Heat for Licutine, &c., C. Ritchie, Brixton, Surrey.— 

_ 9th May, 1876. 

as ene Conpuctors, W. T. Henley, Plaistow, Essex.—9th May, 


2003. STEAM Borrers, E, P. H. Vaughan, F.C.S., Ch -y-lane, London,— 
12th May, 1876. 








2039. TreaTmenr of SiaG, W. 8. Williamson, Mortlake House, Congleton 
—15th May, 1876, 

1943, Sewrsc Macuines, W. H. Thomas, Luxmore-street. Malpas-road 
New Cross.—9th May, 1876. fins 

ne pa &c., R. Berryman, Edgbaston. Birmingham.— 

‘ay, \° 4 

2069. TrEatine PHosrHatic Miyerais, &c., W. E. Robinson, Church.— 
16th May, 1876. i? 

2071. Harmoniums, &c., J. B. Hamilton, Greenwich.—16th May, 1876. 

1938. EckEw Propetiers, 8. Luke, C , and C. J, Southgate, M 

b P. = pons & st gah me 1876. 

% rAM Enaines, J. Musgrave and A. Smith, Globe I kg, 
Bolton.—10th May, 1876. : eer 

7 La oie J. H. Johnson, Lincoln’s-inn-fields, London.—15th 

lay, 1876. 

2254. Packine for Sturrisa Boxes of Sream Ena: &e. dan 

b ay: wrspechey | pe egy May, 1876. coaeigt metas : 
998. TreaTiIxc MINERAL Orns, C. Humfrey, Hough-green, Chester.— 
12th May, 1876. P pt oar es 





Patents on which the Stamp Duty of £100 has been Paid. 
1405. PLovaus, &., J. Howard, and E, T. Bousfield Bedford.—sth May, 


1872. 

1379. MANUFACTURE of Sanp Papers, &c., R. J. Edwards, Shoreditch.— 
6th May, 1872. 

le ae s Iysection Apparatus, J. Arnold, West Smithfield.— 

ay, 

1434. MouLpixe, &c., Leap SypHon Pires, J. Carter and J. E. Carter, 
Halifax. — 11th May, 1872. 

~— a and Boats, J. C. Browne, Hampton Wick, London.—9th 

fay, 1872. 

1454. STEELIFYING Iron, T. Sheehan, Dunkirk.—13th May, 1872. 

1485. Sroprerine Borries, 8. Russell, Arundel-gardens, Bayswater.— 
16th May, 1872. 





Notices of Intention to Proceed with Patents. 

26. Sueet Merat, J. Jones, Southwark, Surrey. 

27. Propucine Exectric Lieut, B. A. Raworth, Manchester. 

Ng te! Brakes, A. M. Sullivan, Clapham, Surrey.—3rd January, 

44. ALarm Locas, A. C. Herts, Bloomsbury, London. 

45. Copyina ScuLrtureE, &c., W. C. Prescott and G. Simonds, Buckingham 
Palace-road, London.—4th January, 1879. 

62. Nurs and Wasuers, T. E. M. Marsh, Westminster-chambers, West- 
minster, London. 

64. Oprarnine Inrusions, &c., A. M. Clark, Chancery-lane, London.—A 
communication from J. B. Toselli.—6th January, 1879. 5 

66. Sprines for Gioves, L. Stean, East-road, London. 

70. PERMANENT Way, W. Seaton, Ayar-street, Strand. 

72. Muves for Spinnine, J. Dodd, Uldham.—7th January, 1879. 

75. Rouvers, J. 8. Dronsfield, Oldham. 

77. CoveRINGs for PeraMBuLaToRs, &c., W. Hatchman, Wood-street, 
London, 

80. Street Guiiey, T. Simcox, Halifax, 

83. ELectrric Lamps, W. Ladd, Beak-street, London.—A communication 
from J. Jaspar. 

5, Seneca and Storixe Heat, J. B. Cox, Strand Torquay, Devon- 

ire. 


86. VenTILaTING, H. Lacey, Manchester. 
os wee and Lerrer Boxes, F, L. Leech, Pendleton.—8th January, 
17. 
94. Disrriputinc Types, J. Imray, Southampton-buildi London.—A 
communication from J. North. vl 
95. Propucine OatmeaL, J. McCann, Middle Abbey-street, Dublin. 
96. PortaBLe and Fixep Forces, H. Eyre, South Norwood. 
97. MaGazINnE Firt-ars, E. T. Hughes, Chancery-lane, London.—A com- 
munication from A. Burgess. 
98. LamMp-buURNERS, E. T. Hughes, Chancery-lane, London.—A communi- 
+ cation frem C. Benedict. 
— Marrresses, &c., A. Alexander and T. W. Dunn, Bradford-on- 
von. 
102. Sweat Banps, H. A. Bonneville, Piccadilly, London.—A communica- 
tion from T. W. Bracher.—9th January, 1879. 
105, Measurine the FLow of Water in Pires, G. F. Deacon, Liverpool. 
106. SteEaM Enornes, J. C. Mewburn, Fleet-street, London.—.A communi- 
cation from T. Waag. 
112. Sworp ScaBBarbs, F. M. Mole, Birmingham. 
114, Treatment of Hovse Reruse, H. Whiley, Birchwood. 
115. Harpentnc Houtow Sreet Articies, C. D. Abel, Southampton- 
buildings, London.—A communication from W. Lorenz. 
117. Renperinc Textite Fasrics, &c., UNINFLAMMABLE, A. M. Clark, 
coms a tn London.—A communication from A. J. Martin and E. 
‘essier. 
118. SteaM Traps, H. Ewart, Belfast.—10th January, 1879. 
120. SuppLyine DWELLivos with Steam, H. J. Haddan, Strand, London. 
--A communication from E. J. Knapp. 
ee — Piovens, W. R. Watson, Glasgow.—A communication from 
x y- 
128. Furnaces for Meirinc Merats, &c., C. Carr, jun., Smethwick.—11th 
January, 1879. 
142. Gas Puririer Grips or Sieves, 8. Cutler, Millwall. 
147. CoupLine Apparatus, W. R. Lake, Southampton-buildi 
—A communication from J. B. Safford.—13th January, 1879. 
167. Pumps, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from C. Tyson. 
168. Printing Macuinery, G. Duncan and G. A. Wilson, Liverpool. 
171. Cocks or VaLves, R. G. Warner, Jewin-crescent, London. 
181. Sprinc Hixces, W. Heatley, Clifton-square, Albert-road, Peckham. 
—Lith January, 1879. 
185. BLockine Hats, E. P. Alexander, Southampton-buildings, London. 
—A communication from H. A. House and D. eeler. 
191. MovaBLe Furnace Baxs, J. Proctor, Craven-terrace, Burnley.—16th 
January, 1879. 
207. ARTIFICIAL FueL, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from A. M. Jouét-Pastré, 
209. Pipes for Smoxine, H. Harboré, Warwick-lane, London. 
212. Sream Bojter Furnaces, J. Young, Bunker-hill Fence Houses, 
Durham,—18th January, 1879. 
229. TELEPHONES, W. R. Lake, Southampton-buildings, London.—A com- 
munication from F, Blake, jun. 

237. WATER-MoTORs, F. C. Glaser, Linden Strasse, Berlin.—A communi- 
cation from A. E. Méller and K. Schaltenbrand.—20th January, 1879. 
256. Cains for Suspension Bripces, Sir W. G. Armstrong, Newcastle- 

upon-Tyne.—21st Januai y, 1879. 
268. Braces for Trousers, W. Harvie, Nichol-square, London.—22ad 
January, 1879. 
288. Makino BarrELs, H. J. Haddan, Strand, London.—A communication 
from F. J. Chadwick and A. Sharp.—23rd January, 1879. 
* VITRIFICATION of GELATINOUS [MpRessIoNS, E. Salvy, Rue Laffitte 
aris 








296. TwisTING Fiprous MaTeRIALs, W. Murray, Ettrick-road, Selkirk. 

299. Propucine Licut by Evecrriciry, H. J. Haddan, Strand, London. 
sank communication from E. Molera and J. Celrian. -24th Junu>ry, 

iw. 

333. REFINING OzoKerit, H. Ujhely, Vienna.—27th January, 1879. 

341. Kerries, arron, Lincoln-terrace, Willesden-lane, Kilburn.— 
28th January, 1879. 

433. Exastic Rotiers, J. Burbridge, R. C. Thorpe, and T. Oakley, 
Tottenham.—3rd February, 1879. 

520. GLug, W. R. Lake, Southampt ig 
cation from O. Briegleb.—1l0th February, 1879. 

599. Bricks, H. Johnson, Burgess Hill.—14th February, 1879. 

727. Locks, J. Barlow, Queen-street, Oxford-street, London. 

728. Soap, J. Scharr, Bradford.—22nd February, 1879. 

—— Sreerine Gear, T. E. Brigham, South Shields.—l4th March 


hnilai 


» London.—A communi- 





vw. 

1042. ReaisreRine, &., Fares, E. A. Beresford, St. George’s-road, 
Pimlico.—17th March, 1879. 

1193. PRINTING PaTrerns or Desicns upon Fasrics, &c., J. J. Sachs, 

w-in Furness —25th March, 1879. 

1271. Macuives for Makino Loorep Fasrics, T. Wilkins and W. 8. Wood- 
roffe, Nottingham, 

1282. Recovery of GiycertNe from Soap Leys, C. Thomas, W. J. Fuller, 
and S. A. King, Bristol.—3lst March, 1879. 

1368. Tin Piate, &c., H. Bessemer, Denmark-hill, and A. G. Bessemer, 
Oakfield, South Dulwich.—5th April, 1879. 

1378, Spinnine, T. Mitchell, Bradford.—7th April, 1879. 

1388. Titrs, T. Ward, Tadcaster.—8th April, 1879. 

1407. Stups for Sotes and HEELs of Boors, &c., G. H. Ellis, Cromwel 

ge Stevenage. 

1424. Wire Ropes, W. H. Harfield, Mansion House-buildings, London. 

1426. Castine Steet, W. R. Lake, Southampton-buildings, London.—A 
communication from W. A. Sweet.—9th April, 1879. 

1428. Currine CEREAL Propuce, R. Ma , Whittlesford. 

1441. Suotries, W. Turner, Archibald-street, Bradford, and E. Hoyle, 
Chapeltown, Pudsey.—10¢h April, 1879. 

1447, Contrnvovus Brakes, A. C. Boothby, Kirkcaldy. 





1453. Sprinas, M. Prior, Sheffield. —12th April, 1879. 

1478. TreatiING Reruse of Towns, A. Fryer, Wilmslow.—1l6th April, 1879 
1494. Giass Borr.es, &c., G. G. Eunson, Sunderland.--17th April, 1879. 
1551. ToacLs Presses, R. Olpherts, Ardee, Louth.—19th April, 1879. 
1663, Steam Borers, R. Dlingworth, 


Manchester, 
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1585. Bakers’ Ovens, J. Greenhough, High Holborn, London.—22nd April, 
1879. 


anu leave paricalare in writ in writing 10 opp their object ea stueue 


= the othos of the the Commissioners of Patents within twenty-on 





List of Specifications published during the week ending 
May ‘7th, 1879. 

$283, 2d.; 3450, 2d.; 3490, 2d.; 3564, 6d.; 3589, 6d.; 

8621, 2d.; 8624, 2d.; 3629, 6d.;'3652, 6d.; 3667, 2d. 3678, 8d.; 3683, 8d.; 

3696, 4d.; 8717, 6d.; 8730, Gd.; 3747, 6d.; 8754, 6d.: 3761, 8d.: , 6d.; 

3789, 6d.; 3802, 6d.; 3837, 6d ; 3846, 2d.; $847, Sd.; 3854, 10d.;'3857, '10d.; 

3873, 6d. 3877, 6d.; 3884, 2d; -_ 4d.: 3891' 6d.; 3893, 6d.; 3901, 6d.; 


$173, 4d.; 3184, 6d.; 


ay 


, 

2908, 6d.; 3916, 2d.; 3931, Qd.; 9938, 2d.; 
3939, 2d.; 3940, 2d.; 8947, 2d; 3948, 6d.; 8949, 2d.; 3951, 2d.; 3952, 6d. 
3954, 2d.; 3955, 3956, 2d.; 3957, 4d.; 3958, Gd.: 3961, 6d.; 3962, 2d.; 
3963, 4d.; 3964, 2d.; 3965, 2d.; 3973, 4d.; 3977, 6d.: 3978, 4d.: 3979, |2d.; 
3985, 2d.; 3987, 2d.; 8991, 4d.; 3992, 4d.; $995, 2d.; 4001, 2d.; 4003, 2d.; 
4004, 2d.; 4005, 2d.; 4011, 2d.; 4013, 6d.: 4016, 4d.; 4019, 2d.; 4020, 2d.; 
4024, 2d.; sous, ad; catt, ad; {028 4d; 4029, 4. 4032, 2d.; 4034, 6d.; 
4036, 2d.; 4037, 4d.;” 4039, » Gd; 4041, 2d.; 4042) 2d.; 4044, 4d; 

so58, 2d’: 4059, 2d; 4060, 2d.; 4063, 4d; 


4046, 2d.; 404g, 2d.; 4051, 4a: 
4365, 6d.; 327, 6d.; 543, 8d. 





“«* Specifications will be forwarded by post from the Patent-office on 
ral ty Ratt Se and postage. Sums exceeding 1s. must be 
remi by Post-office er, made payable at the Post-office, 5, Hi) 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Sou! 
ampton-buildings, Chancery-lane, London. 


. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared ourselves express, Tue En at the 
Oo ee er aienne of ‘Patents. afhee of | ferabiy 





2'789. Caste Srorrers, G. D. Davis.—Dated 12th July, 1878. 
This consists in the application of a spring to the block holding the 
cable. 
$216. Coarmsc Iron Piates with Tix, &c., D. Davies.—Dated 14th 
August, 1878. 
This consists, First, in the application of compressed air for 
and cleansing the iron plates iu the water or acid tanks. Secondly, in the 
method of conveying. the iron plates singly through the acid by a disc 
wheel and fingers, and of blowing such plates off the said fingers by jets 
of compressed air or other fluid. 
3397. Puriryinc Coat Gas AND MANUFACTURING a. or Am- 
moni, &., H. Kenyon.—Dated 28th August, 1878.—( Void.) 2d 


the edge of me blind —s drawn endwise through the slit and prevented 
from passing through by means of a hem formed on the blind. End 
pieces are fitted in the tube to enter the brackets, one end being fitted 
with the roller pulley to wind up the blind. 
ConsTRUCTION AND WorKING OF Gas Biast Furnaces, IV. L. Wise 
—Dated 17th September, 1878.—(A communication.) 6d. 

This relates to the construction and workiog of a system of gas blast 
furnace in which the oxides to be reduced are subjected to the highest 
possible temperature under the action of continually reducing or of 
neutral gases, with the addition of a minimum of solid carbon, for 
saturating the oxygen of the oxide. The apparatus embodies two princi- 





wheels, and a worm on the driving shaft actuating a counti apparatus 
indicates the number of revolutions made, 7” 
3685. Apraratus ror ReouLatina tHe Action or Steam Enoines anp 
Borers, 7. Gilmour.—Dated 18th September, 1878. 6d. 
This consists, First, in the employment of a loose cap or inverted oy 
for — = ‘the throttle valve of a steam ine, any suitable poles | 
aoe ———S ne gy a valve admitting steam to the cap on 
Secondly, the providing of congeet ions 
beeen Se ene yt ow me ae Sa supplying steam to the cap for 
Dhnatin such valve on the | move. Thirdly, the com. 
ation of the cap and its oe valve with the flue damper. Fourthly, 





ay portions, viz., a reducing furnace heated by gas with ries 

or utilising the waste gases and a gas-producing apparatus with 

generator. 

$664. Macuinery ror Curtine Veneers, H. J. Haddan.—Dated 17th 
an, 1878.—({A ee 6d. 

This co of a knife slide, whose line of motion is diagonal to the 
axial line of the log to be cut, in combination with a knife and press 
rollers; also in attaching to said knife slide two or more rollers for the 
purpose of straightening the veneer as it comes from the knife ; also in 
providing the knife slide with a crank shaft for operating it, and p'aced 
above the centre line of travel of the slide. 

3665. Wixpow Sasu eevee, H. J. Haddan.—Dated Lith September, 
1878.—(A communication.) 6d. 

This consists in substituting for the balance weights a spring contained 
within a cylindrical case centrally pivotted on a stationary spindle held in 
a bracket formed to receive it. The centre end of the spring is fitted into 
a Sm gy slot in the spindle, and its outer end attached to the wen 

pawn d of the cylindrical case. One end of a metallic tape is similarly 

ed to and wound round the periphery of the case, the other end is 
vided fwith a buckle or clip secured to the window sash, the whole 
in such a manner that the weight of the sash ‘will be sus- 

tained by the spring. 


3666. Tones on Basan, H. J. Haddan.—Dated 17th September, 1878.—(A 
communication.) 

sauumiie'ee a in ating into the jaw of tongs or pliers intended more 

ly for pipe or rod tongs, of a removable bit made of metal, pre- 

oo coal, ye sharp equ corners, so that when one edge is worn 

withdrawn and turned and a new edge presented, and 

whe all th are worn they can be re-sharpened, or a new bit 


ooee. Raitway Trucks, L. Sterne.—Dated 17th September, 1878.—{A com- 
munication.) 8d. 

consists, First, in constructing trucks with two or more pairs of 
wheels, each capable of moving independently to the right or left, in com- 
bination with means for causing the weight of the car to induce a central 
or mean position of the wheels and the truck relatively to each other. 
Secondly, constructing trucks with pendulum rods or links introduced 
between the truck frame and each pair of wheels, so as to suspend the 
truck and the superincumbent load ee wise, and thereby to allow 
each pair of wheels to move sideways or late — to the truck, with an 
inclination to maintain the central position with little friction or wear. 
3669. SUPPLYING Water To WaTeR-cLosEts, J. W. Purnell.—Dated 17th 





Washes are to separate the tar with ae from the gas. The _ 
40, 


urn 
on lime can be disposed of, carbonic acid a sulphur aaa canon 
first. When lime cannot be dis , bog ore is put into the first 
purifiers, and into the second range dried sawdust and chloride of cal- 
cium, and calcium to meet the excess of carbonic acid ; ——— of _am- 
monium and carbonate of lime are thus obt is 
~ removed after passing through No. 2 — by passing ~ FR through 








a second range of fiers charged with chloride of zinc or chloride of 

magnesia when chloride of 

3443. Macurve ror CLEanineG Tin PLaTEs, T. M. Richards.—Dated 30th 
August, 1878. 6d. 


This consists in constructing tin-plate cleaning machines with top and 
bottom rotary cleaners, the bran or other cleaning material being supplied 
through a pipe which forms the shaft of the top cleaner. 

3451. Apparatus ror Pristine Feit Carpets, &c., R. J. C. Mitchell.— 


Dated 31st August, 1878. * 
A shallow box is prepared, having a wooden bottom with a door or li 
and the top is covered with oil baize, made water-tight my Fam 
round the of the box. This box on a table reversed 
is filled with the thick liquid called ‘‘ swimmings,” and the door or lid 
ay then closed liquid-tight it is turned sieve upwards and placed on 
the carriage. A roller is mounted on each side of the box, the diameter 
of the rollers being about equal to the depth of the box, so that an end- 
less cloth being extended round the rollers will pass closely above and 
below the box. Beneath one of the rollers (and in contact therewith) is 
mounted a furnishing roller, which dips into the colour trough and 
furnishes the colour to the endless cloth or fiannel, a doctor or doctors 
being provided to make the layer of colour even. 


3509. Spaincs ror Doors, J. A. Daniel.— Dated 4th September, 1878. 6d. 
When a door is suddenly blown or pushed to, a plate on the door comes 

in contact with projecting buffers, which, containing a spring, composed 

preferably of india-rubber, checks and prevents the door from clashing 

or making a noise. 

3617. Castinc Hivos, J. T. B. Bennett.— Dated 13th September, 1878. 4d. 

In the first place a suitabl, ——_ chill or mould for the single side of 
a hinge is constructed, < ving placed within this chill a piece of wire 
of suitab'e length (which is to form the hinge wire or pivot on which the 
hinge is to work), the ve side is cast. This single side is placed within 
a second chill, which is so constru to receive the single side and 
to form a mould for the secend or double side. Metal is then run into 
this chill and the casting is completed. 

3627. Geartsc ror Hanp ayp STEAM STEERING APPARATUS, ag G. D. 
Davies. —Dated 14th September, a proceeded with. 

This im the ar the gearing which wine on the 
rudder chains, which is composed of - horizontal screw transverse with 
the deck, and worked by two bevel wheels in connection with the steam 
and hand gear. The driven wheel contains or carries a nut, in which the 
screw travels. At each end of the screw there is a pulley block working 
in a trough or guide, the action of the screw to port or starboard pro- 
ducing the desired action on the rudder chains passing over the ley 
blocks, une end of each chain being suitably fixed. 

3641. VeLoctrepes, R. J. Rae.—Dated 16th September, 1878.—(Not pro- 
ceeded with.) 2d. 

Upon the axles are formed conical projections ; the bearings made in 
halves are recessed and fit thereon, and screws or ‘polts are used to adjust 
=| od rollers of roller bearings instead of being solid, consist of 
metal tu 


3654. aa LTURAL Borvers, &c., F. W. Butt.—Dated 16th September, 


1378 - 

Two boilers are employed, one set within the other. The inner boiler 
is an improvement of the saddle boiler ; on the exterior it is made square 
on the top in order that its upper square may come within } or so of 
an inch against the interior of the outer boiler or against an outer setting, 
and form divisions between the flues along its sides and the flue over its 
top ; it is also formed near its back end with a tubular waterway check 
bridge, and at its back end the lower part of its two sides do not extend 
so far back as the top of the boiler to allow heat from the inner central 
fire space to pass into the side flues. 

3657. Mou.pines ror Cornices, &c., C. Zoncada —Dated 17th September, 
1878.—( Not proceeded with.) 2d. 

The mouldings are made of “nome of any colour, pressed in slabs or plates 
of the desired pattern, and coloured to produce any desired effect. 

3658. Macyero-Evecrric anp ELectro-Macnetic Macutnes, J. H. John- 
son.—-Dated 17th rs 1878.—(A communication.) 6d. 

A number of cores of soft iron are curved to form four segments of a 
circle with spreading poles, one at each end of each segment, the whole 
forming a ring when joimed together, the pole of one segment being 
separated from the adjacent pole of the next segment by a blade of 
copper or ivory. The cores are covered with conducting wire between 
the spreadiug ends. The ring is keyed toa shaft and rotated, so as to 
pass before the alternated poles of per agnets or electro 
3659. Macuines ror Printoxe anp Ruuine Paper, J. H. R. Dinsmore. 

—Dated 17th September, 1878.—{ Not proceeded with.) 2d 

This relates to =. for feeding sheets of paper to printing and 
ruling machines ; further, to and guides for adjusting the same in 
position, and then delivering ie sheets when ruled or printed. It 
iurther relates to the manner of lifting off the ruling pens from and 
causing them again to rest on the surface of the paper. 

3660. Apparatus ror CuTTING, oR MIxINo, oR ComPpounDING Soap, &c., 
W. Wright and T. Bintliff.—Dated 17th September, 1878. 6d. 

This consists chiefly of a barrel or cylinder, mounted or fixed horizon- 
tally, or in other convenient position. the centre of this 
a shaft capable of revolving . On this shaft are mounted a 
series of knives projecting radially therefrom. Above the barrel is an 
opening fitted with a hopper for introducing the soap, alkali, or other 
materials, and beneath the barre: is a second opening for discharging the 
contents. 

3661. Drax mom, 2 Fn aati et 4 Spent, 1878. “ 

The is form ouble, g two passages, u 
being Ln Al as the sewer pipe and the lower as the subsoil beoll pipe 
Where separate pipes are used, as at present, a continuous longituainal 
rest is placed on top of the subsoil pipe, to support the sewer pipe, open- 
ings being made in the rest to allow room for the sockets of the sewer pipe. 
3662. Rotiers, Rops, on Bars ror Wixpow Buinps, W. 8. Simpson.— 

Dated 17th September, 1878. 6d. 
The roller is made from a length of metal tubing split from end to end, 

















ber, i878.—({ Not proceeded with.) 2d. 

A cistern or tank has a capacity equal to the quantity of water which 
it is desired to discharge at one time, such water being supplied by a 
ball-cock, = is either connected to a large cistern or directly to the 
water main. Within this cistern is a syphon, one leg of which passes 
down to near the bottom of the cistern, while the other passes down 
1 ag the cistern and is connected to the pipe leading to the water- 
close’ 

3670. Fisu-sornts ror Rais, W. R. Lake.—Dated 17th September, 1878. 
—{A communication.) (Not proceeded with.) 2d. 

The plates are constructed of spring steel or any suitable metal which 
is permanently elastic and of a curved form in transverse section with 
the convex surface on the side _—_ is to be placed towards the rails. 
Both the upper and lower parts of the plate are provided with an exten- 
sion puajection outwards a forming a flange along the whole —— 
of the plate. The =. > ange bears against the lower surface of th 
head or upper the ‘val, and the lower flange bears against the 
upper part of the foot or lower part of the rail. 

3671. Apparatus ror CooLtnc, REFRIGERATING, OR Heatixo Liquips, 
A. Bowen.—Dated 17th September, 1878. -(Not proceeded with) 2d. 

This consists essentially of metal boxes constructed with compart- 
ments or chambers, and held the required distance apart by means of 
stay rods or other appliances forming a rectangular frame ; this has an 
inlet pipe at one end and an outlet pipe at the other end. The communi- 
cation between the boxes is eff by a series of pipes. 

3672. Sasu Fastener, H. Matthews.—Dated 17th September, 1878.—( Not 
with) 2d. 

y circular in form in equal division has at the base a flange ; one 
section of this body is secured to the upper sash and the other to the 
lower by means of the flange ; this body in section is covered by a 
circular cap rotatin; Sy ae the same in either direction. Upon the top of 
the cap is a for g @ projecting pin or knob, which is upon 
that section of the body is upon the upper sash ; the cap is actuated 
by means of a knob afixed thereto. 

3673. Manuracture or Steet Wire Capps, W. F. Bateman.—Dated 17th 
September, 1878. 4d. 
2 ny steel wire is te hing for the manufacture of cards, the 
wire being first hardened by bein; led or chilled in the ordinary 
manner aud then tempered or eothened to poy nd degree that it will bend 
round a crown to form the staple of a card tooth without breaking at 
ae corners, but still has the power, tenacity, and elasticity of tempered 
steel. 


3674. Preventive THE INcRUsTATION oF Steam Borvers, J. G. Brink- 
mann.—Dated lith September, 1878.—(A communication.)—-{Not pro- 
ceeded with.) 2d. 

This consists in the use of sprigs or branches and leaves of oak, thorn, 
beech, and birch, or other trees or —— possessing similar properties, 
and which grow in open or detached sprays. 

3675. Hixoss, A. V. Newton. Tard 17th September, 1878.—(4 communi- 
cation.—{ Not with.) 2 

The hinge is made of two ey tilia or holdfasts which are formed 
with rounded heads, such heads being pierced vertically to form a socket 
for a vertical coupling pin, which completes the hinge. 

3676. Macyets anp ARMATURES FoR Propucine Motive Power, &c., 
H. B. Newton.— Dated 17th September, 1875.—(A communication.) 6d. 

This consists in applying a second set of armatures toa set of permanent 
magnets in such a manner that the activity of each of the magnets is for 
a time dered inert in 
3677. Securinc Door Knozs To THEIR Sprnpies, A. M. Clark.—Dated 

17th September, 1878.—(A communication.) 

In order to secure the knob to the spindle, a cam surface is formed on 
the latter, and a eer shaped socket in the shank of the 
former, whereby the knob is secured by turning it in a direction to bind 
the two cam surfaces tightly together, and may be detached by turning 
it in the o ite direction. To secure the rose a screw-threaded exten- 
sion or hollow shank is formed thereon for engagement with an enlarge- 
ment in the opening through which the spindle passes. 

3679. Castors, C. D. Abel.—Dated 18th September, 1878.—-(A communica- 
tion.) 4d. 

The ok or bracket carrying the wheel is formed in one with or fixed 
rigidly to the swivel pin, which is free to revolve in the plate fixed to the 
furniture instead of the swivel pin being fixed to such plate, and the 
fork revolving freely thereon as heretofore. ‘Ihe pin is surrounded inside 
the recess in the furniture by a tube of copper, brass, zinc, or other 
metal, which is, preferably, secured rigidly to the plate, the upper end of 
Ped ag being rivetted over its upper end, but so that the pin can revolve 





3680. Boxes ror Matcues, &c., A. James.—Dated 18th September, 1878.— 
(Not proceeded with.) 2d. 

A piece of sheet metal is cut in the form of a long string with two 
projecting side pieces at one end. These side pieces when bent up at 

‘ht angies to the other part form the two sides of the box, while the 
other part being bent round the lower ends of the side pieces and then 
along their projecting edges forms the bottom and front and back of the 
box, the several parts being left without soldering. 

SOSt, Bm Lamps, I. Blake.— Dated 18th September, 1878.—(Not pro- 
e with.) 2d. 

The First part relates to the admission of air into the lamp, and the 
prevention of the said air from impinging on the burner or the 
flame, so, as to cause it to flicker. The Second relates to the exit 
of the heated air in such a way as to prevent all down draughts from 
acting on the burner or the flame so as to cause it to flicker. 

3682. Macuivery ror Uxwinpine Cocoons, W. P. Thompson.—Dated 
18th September, 1878.—(A communication. )}—( Not proceeded with.) 4d. 

The cocoons are placed in basins; these primary basins are open at 
bottom and closed in the interior by’ other secondary basins, also open at 
a. and bound to the primary basins by ribs sliding in grooves. 

Tigi the of the machine is to cause the cocoons to turn in the 
basin, so as to facilitate the disentanglement of the thread 


sone isun APPARATUS FOR TesTING O1L, W. E. Yates and W. Porritt.—Dated 
18th September, 1878.—{ Not proceeded with.) 2d. 

This consists principally of a revolving disc or plate mounted loosely 
upon a central stud, and ha’ a friction block resting upon its upper 
horizontal face, and also of turning loosely upon the same central 
cern.” The disc or plate is driven ig meal af a pair of mitre 





tion of the cap and its valve with the float and feed-water 
inlet valve. 
8686. Power Looms, C. Cross.—Duated 18th September, 1878 —(Not pro- 
ice in Ceintiat loom the borders of figured 

consists in weav: y power loom the ers 0 u wrappers, 
dhooties, &c., in such a wa pee to of oon 
tambouring within the pM by ei miploying suitable figured Alhambra 
quilt designs in the border warps which shall overlay and underlay the 
central calico core in such borders, 
3687. Fare Reorsters, S. Pitt.—Dated 18th September, 1878.—(A commu- 

nication.) 8d. 

With the registering mechanism of a fare register is also combined an 
indicator or sign showing the direction or — of the vehicle, enclosed 
in the same cas or Teceptacle with mechanism, the 

ing so d that it cannot be changed to indicate a dif- 
ferent direction of travel without first bringing the register to zero, or in 
a position indicating no registry. 
3688. Apparatus For CoMPRESSING OR EXHAUsTING AIR, W. E. 
—Dated 18th September, 1878.—(A communication.) 6d. 

Two cylinders are employed of the same dimensions; they are of uni- 

form diameter throughout, and are provided with cylinder ia. which 








Vewton. 








are bolted to the end of the flange like an ordinary | steam cylinder. The 
opening for the escape of air is of form. It consists 
of a narrow annular slot cut in n the cylinder, and communicating with an 
annular e cast ~ > the cylinder, oak to which is is adapte an exit 
pipe which d air ten Ae required This 
annular slot is covered bye Piney valve provided with a soon, ; which 
—— through an air-tight d in the cylinder head or end plate of the 
cylinder. 


3689. Uriuisinc THe Exuavust Steam or Hicu-pressure Enoines, H. A 
Sacré.— Dated 18th September, 1878.—( Not proceeded with.) 2d. 

The exhaust steam is superheated, and then utilised by consuming it 
in the furnace of the engine, employing it as a means for quickening the 
combustion of the fuel in the furnace, 

3690. Sunstance ror Dyerno Turkey Rep, J. Law.— Dated 18th Septem- 
ber, 1878.—{ Not proceeded with.) 2d. 

The ‘substances employed are the sulpricino-oleate of soda and the 
sulpho-oleate of soda. 

3601. Arraratus von Seeqetsaze on Rattways, P. Earle.—Dated 18th 
September, 1878. 

The apparatus is J A by the wheels of the engine, and consists of 
placing acing at the commencement of every section, into which the line is 

vided by the signals, a spring alongside one of the rails, and ae “4 
the middie, so as to be acted on by the flange of the leading wheel. 
ends of this spring rest on a zs and ae “pring is protected by a hag 
which leaves the = exposed only. The spring is attached by a 
rod at the middle of its length to a lever beneath it b nich 2 ivotted at 
one end, and connected at the other by rods and bell-crank levers with 
the signal to be operated. A spring bolt in ane with the lever 
locks the signal until the spring at the next section is depressed, when 
the bolt is withdrawn and the signal lowered. 

3692. Raitway Crossincs anp Switcues, &c., W. R. Lake.—Dated 18th 
September, 1878.—(A communication.) 1s. 4d. 

This First, in hanism to obviate friction and facilitate the 
Fama oe of the shifting piece or pieces at crossings, where the frog or 

V-piece is ordinarily used, or of any other switch-or shifting piece con- 
nected or combined with a shifting piece or shifting piec.s at the cross- 
ings. Secondly, in connecting or combining a series of switches at other 

than where the crossing line extends on both sides of the line to 
crossed, and which are provided with means to facilitate adjustment. 
3693. Centrirvca Pumps, J. Gwynne.—Dated 19th September, 1878. 6d. 

This consists essentially in the application and use of a oir 
exhauster of ordinary or other construction to such pumps in com 
tion with a specially constructed frame and bed plate, carrying the pump 
and exhauster in such a manner that the latter is driven by belt or gearing 
directly from the driving shaft or spindle of the pump. 

3695. Curren Heap ror Frizzinc Macuines, R. Naatz.—Dated 19th 
September, 1878. 6d. 

The cutter spindle has a shank for the bits, with an inside collar to 
support them. The shank is screw-threaded and receives a long nut to 
retain the bits or cutters in position, such cutter being of a segmental 
shape, and having straight sides and a convex back. A larger number ned 
them are used than usual in reversible cutters, and they are 
as to mutually support each other. The proper oscillation of the bits ~ 
a circumferential direction is effected by pins in a su ng plate 
entering holes in the bits, and enabling the latter to turn un the _ 
3607. Wuees ror Bicycies, J. Jardine.—Dated 19th September, 1878.— 

(Not proceeded with.) 2d. 

The wire spokes are adjusted in the usual way by screwing them up, 
whcn they are locked by a screw passing through a hole formed in the 
hub of the wheel at right angles to the spoke. 

3698. VentILaTING Suips anv Vessets, J. Boag.—Dated 19th September, 
1878. 6d. 

A current of fresh air is caused by a fan or other blowing a tus to 
pass downwards through a pipe or pipes to the bottom of the hold, in 
some cases between the ceiling and the skin of the ship, and from the 
bottom of the hold are led upwards pag amongst the cargo and 
usually up to the under side or the main deck, stand pipes, perforated or 
formed with apertures. The uir in passing through these pipes draws in- 
wards into the pipes by lateral induction any objectionabie or humid 

ases. These gases with the air are by preference drawn off by a fan or 
othcr exhausting apparatus. 
3699. Lirenvoy Seat, F. W. 

(Not proceeded with.) 2d. 

A double top wooden stool held together by three legs enclosing an air- 
tight zinc cylinder, which is kept in — by three wouden studs in- 
serted underneath each top of the stou 
3700. Pexcits, F. Wirth.—Dated 19th September, 1878.—(A communica- 

tion.) 2d. 

The centre or core of lead, chalk, or slate, is surrounded by an envelope 
formed by wrapping sheets of paper uver such cores, such oat being 
supplied with adhesive substance, and the cores so covered after- 
wards compressed in moulds to form a compact pencil of any snitable 
form. 

8701. Apparatus For Ontarxino SuLpHuROUs ActD, J. Mactear.— Dated 
19th September, 1878. 

Two or more compartments are situated one above the other, and 
separate charges of the es yieldi.g materials are treated in the 
several compartments, such charges being entered at different times, so 
that they may be at different stages of the burning process, in order that 
a sufficient and uniform temperature may be ntained t! hout, 
The hearths of the several compartments are made cach with a number 
of sepurate stages or levels arranged helically, and descending in each 
case trom the one on which a charge is first entered to that from which 
it is finally discharged. 

3702. RecisTerINc ApraRATus For Beer Encines on Pomps, W. Jack- 
son.— Dated 19th September, 1878.—( Not proceeded with.) 2d. 

The pump is made to raise half a pint at each pull of the lever, and the 
latter is connected by a rod to a train of wheels, whereby the number of 
half pints drawn is registered. 

3'7038. Lirenvoy Hats anp Caps, &c., F. P. Warren.—Dated 19th Sep- 
tember, 1878. 4d. 

The hat or cap is lined with a bag of india-rubber or other material, and 
a valve is placed in the hat or cap or in the bag. When required for sup- 
Later gd a person in the water, the bag is filled with air and the valve 





Applegath.— Dated 19th September, 1878.— 


3704. STEERING APPARATUS, J. Nelson.— Dated 19th September, 1878. 6d. 

A train of three wheels is employed, two geared internally and one exter- 
nally. One of the former is fixed to the main bed and cannot revolve, and 
the other is free to revolve on the main shaft and is fastened to the barrel 
which moves the rudder chains. The externally geared wheel is mounted 
on an excentric on the main shaft and driven round by it. It rolls upon 
the fixed wheel, and also gears into the other wheel which has one or two 
tecth less than’ the fixed wheel, and is thus driven very slowly in either 
direction by the excentric wheel inside it. A great gain of power a 

onate loss of » is thus he nna between the e and th 

drum, and the whole gear, engines and , are into two main bear. 
ings only, and all the are inside, which: is erable to worm gear or 
external gear. A pair of wheels are employed for the “ central motion," 
that is, a motion which allows the engines to run a certain d ce, and 
so move the rudder proportionately to the movement given to the handle 
which the steersman moves. 


. Counter CHECK — OR am, R. Copley.—Dated 19th September, 





se '8.—(Not proceeded with 

aterpert intrleged with sci eee ay ry way, that 
coun’ press: car’ paper a 80 
four imp of the it of sale are produced, which ( 
agree. 
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$706. Crors For BooK Cove 
1878. 2d. ngrained cloth ts printed by the lithogra 
bey nk or into ours, alone or in conjuction with ein 
powder to produce the desired artistic effect. 
3707. GaLvaNic ‘Serene C. B. Basevi.—Dated 19th September, 1878.— 


deepen aaaline y rial, closed at 
d of a jar of glass or other suitable material, ai 

spy sary ch which paws en of wn carton and ae rod 

nsu . cork previ - 

of zine, the two being ere ape of hydrogen gas given off when the cell is 


esca 
aiderable degree i moans a battery remarkably constant in its action is 


paar UrfLisinc THE Waste Heat From THE FURNACES 
RB 
$708. Aree porns, AND SUPPLYING sUCH BOILERS WITH DISTILLED 
Warer. E. Wimshurst.—Dated 19th September, 1878. — 6d. 

Within the funnel is fitted a water-tight vessel connected with a water 
cistern su plied from the discharge pipe of the engine, and placed so as 
ca eeaintaln & per level of water in the heating vessel. The steam 

nerated in the vessel in the funnel is led to a condenser and conveyed 
s the boiler to supply any deficiency therein. 

3'709. Power Looms, IV. Longbottom.—Dated 19th September, 1878. 6d. 

The Ra. shaft apparatus is so constructed that the lay rollers or 
cylinders are mounted in movable frames, and by an arrangement of 
levers one lay roller containing the pattern lays can be separately or 
independently thrown out of gear and another brought into action, thus 
dispensing with the necessity of the cards for the purpose of 
producing jvariety of pattern or figure. 

3'710. ConsTRuCTION oF ScREW-PROPELLING Suips, F. H. F. Engel.—Dated 
19th —, 1878.—(A communication.) 4d. 

A part of the middle of the hull is constructed in such a manner that 
the ribs or frames are prolonged sharply downward, and when provided 
with the iron skin or outer wooden planking a kind of keel is formed for 
this part of the length of the ship. At each end of this downward pro- 
longed part of the ship, or at the aft part of the same only, are placed two 
screw propellers, or a single screw propeller, fastened to a longitudinal 
propeller shaft or shafts. The rudder is placed aft of the aft propeller. 
3711. eas.” J. Horton.—Dated 19th September, 1878.—( Not pro- 

ceeded with.) 2d. 

A flap is fitted to each side of the front at or near the lower part, and 
haan half way up. These flaps are fastened on with a curved 
seam, and when the shirt is put on the flaps are united at the back of 
the wearer by an elastic strap. A more perfect fit is thus insured. 

3712. Lupricatinc ARBOR OR Spinvie, W. R. Lake.—Dated 19th Septem- 
ber, 1878.—(A communication.) 6d. 

The arbor is made hollow so as to form a reservoir for oil, and is closed 
at each end by a plug. A small hole in the side of the arbor is nearly 
closed by a plug, so that when not in motion no oil will flow, but as soon 
as the roller revolves on the arbor, oil will flow and keep the bearing sur- 
iaces uniformly lubricated. 

3718 Gatvanic Barreries, J. D. Adams.—Dated 19th September, 1878.—(A 
communication.) 6d. 

Chloride of lime is used as the depolarising agent; the zine pole is 

unged into a solution of common salt and water, the carbon pole is 
surrounded with chloride of lime contained in a porous jar, and is ed 
of a stick of carbon with several turns of copper wire soldered upon the 
ul part, which is first saturated with fine to prevent the ascension 
of liquid up to the metal. The other end of the wire is soldered to the 
zine pole of the next element. The zine pole is formed of a thin sheet 
rolled around the jar and having a strip extending upwards for the copper 
wire of the next element. The battery is enclosed in a wooden box 
hermetically sealed, each element being in a separate square cell. 

3714. Lirenvoy Srars, &c., R. Rose.—Dated 19th September, 1878. 4d. 

This consists of a metallic vessel in two parts capable of being used as 
a seat or as a lifebuoy. In shape it resembles a double egg cup, and 
it can be detached in the middle, so that the two parts may be employed 
as brackets. 

3715. Treatinc Asprstos ror Savinc Lire From Fire, C. A. Wells.— 
Dated 20th September, 1878. 2d. 

Asbestos in a crude state is woven into a fabric. and made into a 
garment or used to cover articles, so as to be a protection from fire. 
3718. Musica, Boxes, BE. 1. Hughes.—Dated 20th September, 1878.- (A 

communication.) 6d. 

This consists in dispensing with the through axis to the cylinder, and 
substituting therefor at one end a short external pivot or shaft, which is 
mounted in bearings, and on the inner end of which the cylinder is 
supported and revolves. On this shaft are fixed the pinion, geared into 
by the barrel spur wheel and the wheel turning the cylinder by means of 
a crank pin projecting from the end plate of the cylinder and engaging 
with the wheel, and at the same time with the ratchet dise for changing 
the airs. The barre) is placed beneath the bed plate instead of above. 
3719. Preservative Composition ror Suips’ Borroms, A. McMillan. — 

Dated 20th September, 1878, 4d. 

e position is pounded of the following substances :—14 
by weight of shellac, 89 parts methylated spirits, 11 parts resin, 11 parts 
turpentine, 11 parts paraffine, 14 parts boiled lin oil, 11 parts resin 
poem 4 parts sulphur, 14 parts bisulphide of arsenic, 44 bisulphide 
of mercury, 14 parts arseniate of copper, 14 parts arsenite of copper, 44 
parts oxide of iron, 5 parts white arsenic. 
3720. Treapies, G. W. von Nawrocki.—Dated 20th September, 1878.—(A 

communication. )}—( Not proceeded with.) 2d. 

The treadle consists of an elastic sole plate on a footboard, the sole 
plate being formed of a metal sheet spring set in or on rubber sheeting 
and curved to fit the foot. 

3721. Preveytine IxcrustatTion IN BorLers, G. W. von Nawrocki.—Dated 
20th September, 1878.—(A communication.) 2d. 

When the water in the boiler is charged with silicates, muriatic acid, 
and sulphuric acid salts, hydrate of soda is used until the water ceases to 
deposit. River and epring water are treated with boracic acid in sufficient 
quantity to prevent deposit. 

3723. Torsines, WV. Vernon.—Dated 20th September, 1878, 6d. 

The water-wheel and the guides thereto are constructed so that the size 
of the openings in the wheei and guides through which the water passes 
may be increased or diminished to suit varyin, 2 cased of water, and to 
adapt it to the power required to be given out ty the turbine. 

3724. Lupricators, J. Furstenhagen and H. Wildt.—Dated 20th Septem- 
ber, 1878.—(Not led with.) 2d. 

Asmall tube projects up into an oil reservoir and is clused by a cap 
with a small central bore ; the lower end is fitted with a plug having a 
similar bore and resting on the part to be lubricated, which in revolving 
causes —— vacuum in the tube, and so draws the oil through the 
small holes in the cap and plug of the tube. 

3728. Ou Lamps, T. W. Shaw.—Dated 20th September, 1878.—(Not pro- 


c with.) 2d. 

When applied to ordinary lamps with burners having the air inlet space 
under a perforated ciaphragm and leading up into the close air dome, 
into which the air enters by an opening w the gallery supporting the 
chimney, the improvement consists in closing in these outer openings 
and fitting over them a cover, which would regulate the supply of air 
to support combustion. 

3729. Sme.tine anp oTHER Furnaces, J. Noad.—Dated 20th September, 
1878.—(Not proceeded with.) 2d. 

The furnaces are formed so that the fuel with the ore is fed in at the 
top as usual, but the draught is led from the bottom of the furnace by a 
flue Pp) d ds to a chamber in which the and molten 
metal from the furnace is free to collect, and from which they can be 
drawn off as desired. By preference two furnaces on. opposite sides of 
the chamber are employed, so that the heated gases passing from them 
to the chamber impinge against one another below the bottom of the 
chimney at the centre of the furnace. 

3731. Umpreiias, Parasots, &c., F. Hodges and G. A. Healey. — Dated 
20th September, 1878. 6d. 

In order to keep the ribs close to the stick without the use of a tip-cap 
or rubber ring, springs are attached thereto and tend always to 
= ribs towards the stick, thus securing them when the umbrella is 

















SreamM on Common Roaps.—The following remarks arefrom a pri- 
vate letter from an American gentleman well knownin England ; the 
obstructionist policy of some English country magistrates would, it 
may be inferred, receive scant respect in the land where the value 
ofmachinery is so well unders :—It seemsrather queer to read 
in yours of March 28th, of a party being fined for running a road 
engine, because his man in front had charge of a pony cart, while 
here we run where we please and how we please so that we do no 
damage, T had the driver of a United States s' ask me quite 
politely to please ~~ the noise of the safety valve—blowing off 
—whiile he got his 6-horse team past, which of course I did ; 
how an English jarvey would prefer such a request. t think 
those local magistrates had better get out of the way before they 

et run over. What business has a horse on a public road who 

as not learned not to be scared of a road engine. Even road 
engines have rights which the owners of horses should be bound 
to respect—and certainly have as good a material right to the 
road as any other means of locomotion. 


ns, P. L. Deighton.—Dated. 19th September, | 


AGRICULTURAL EnouyzERs’ AssocriaTion.—The annual meet- 


ing was —< Tuesday, May 6th, at the offices of the associa- 


re 


tion, 7, s, the president, Mr. James 
Howard, in the chair, The report of the council for last year 
was and adopted, seven new members were F wa 
the total <panpary we, ry seventy-five. The — ent had signifi 
his intention at the last i ting of proposing Mr. R. C. 

nsome to su him in the office, but at the urgent request 
of that gentleman and of the members present Mr. Howard con- 
sented to fill the office another year, and was HB, re- 
elected unanimously. Mr. B. Samuelson, M.P., and Mr. R. 
Fowler were elected vice-presidents ; Mr. James Hornsby and 
Mr. H. D. Marshall were elected members of council. Amon, 
other busi tra ted the question of competitive trials an 
awards of prizes at the Melbourne Exhibition was considered. 
and a resolution advocating the abandonment of such trials an 
awards was unanimously passed. The proposal of the Royal 
Agricultural Society of England for a museum of ancient and 
modern machinery at the forthcoming show at Kilburn was dis- 
cussed, and a deputation from the association was appointed to 
wait upon the council of the Royal Agricultural iety of 
England next day to place the views of the association, in respect 
of the arrangements for the modern department, before the council 
of the society. 

ManocwestTer ScIENTIFIC AND Mecuantcat Socrety.—The last 
ordinary meeting of the members of the above Society for the 

resent session was held ut Manchester on Thursday, Mr. I. 
wes in the chair. The nominations of officers for the ensuing 
year were put in, and for the office of president the following 
gentlemen were nominated :—Professor Osborne Reynolds, the 
retiring president; and Messrs. G. L. Fletcher and W. H. 
Bailey. Vatious alterations in the rules were also submitted, 
and upon these a diseussion took gy A ron “ Boiler In- 
crustation”” was also read by . G. E. Davis, inspector of 
chemical works, in the course of which he drew attention to the 
fact that the incrustation of the inner surface of a boiler was fre- 
quently caused by the use of water which could not be suspected 
of any such power, and also pointed out the Sone of using water 
which had been condensed from the boiling down of organic 
substances. To prevent boiler incrustations many nostrums had 
been brought forward which were absolutely worthless, if not 
injurious. In almost all cases boiler ‘‘ scales” were principally 
composed of sulphate of lime, and he had made a number of 
experiments to try and find some substances which should 
neutralise the sulphate of lime on the boiler plates. He had come 
to the conclusion, after many trials, that tribasic phosphate of 
soda, known to commerce as ‘‘ tripsa,” was the best of all pre- 
parations, as it absorbed the free carbonic acid in the water, and 
acting upon the 4 oo of lime precipitated it with the mud to 
the bottom of the boiler. In one case where this preparation 
had been used the boiler had been worked for five months with- 
out being cleaned, and only the very slightest deposit, which 
could easily be displaced by a touch, was formed. discussion 
took place on the paper, and the proceedings closed with the 
usual vote of thanks. 

LiverPooL, ENncingERING Socrery.— At the seventy-eighth 
meeting on Wednesday evening, the 7th inst., the ident, Mr. 
Morgan E. Teatman, in the chair, a paper was by the secre- 
tary, Mr. J. Birch, ‘‘On some nt Developments of the 
Manufacture of Mild Steel and its Applications.” The writer, 
after giving a short account of the newly invented process of 
Messrs. Bolckow, Vaughan, and Co. for making Bessemer steel 
from phosphoric Cleveland ores, which, if ultimately successful 
as ex , promises to largely, if not entirely, supplant the 
manufacture of iron, memo ya to point out with what rapidity 
the use of steel had advanced. Twenty years ago it was scarcely 
in use for general pur and now rh one demand for it was 
causing an amount of attention by the first metallurgists of the 
day, that would of itself be likely to lead to existing obstacles 
being removed ; and the great objections on the score of unrelia- 
bility, the difficulty of welding, and liability to corrosion no 
longer stand in the way, many of these being now in course of 
removal, and their importance being e erated by the employ- 
ment of steel without sufficient care, or by persons prejudiced 
against the material from previous experience at a time when the 
manufacture was not as well understood as now, the success of 
the open hearth system having led to far greater care in the 

mer process. It now seems clear that by either process a 
large branch of the manufacture, i.¢. that of ship pe is nearly 
perfect, and that these plates are turned out of a ductility far 
exceeding that of the best iron, while the tensile quality exceeds 
it by nearly 30 per cent., and the resistance to buckling, compres- 
sive and torsional strains is equally increased. It is no longer 
necessary to subject them to annealing, in order to restore their 
strength oe opr en se in punching, the less costly and 
quicker method of riming out after cape re to remove the 
injured portion of the steel being equally efficacious, and so far 
from punching injuring the steel to a greater extent than it does 
iron, as has hitherto maintained, the contrary now appears 
to be the case. Through the courtesy of Messrs. Laird Brothers, 
of Birkenhead, the particulars of an interesting series of tests, 
very carefully carried out, were given, some of the test pieces 
exhibited showing the striking results attained with this beautiful 
material. The proceedings ended with the customary vote of 
thanks. 

Tue InstituTIon oF Civi, Encingers.—At the meeting of 
this Society on Tuesday, the 6th of May, Mr. Bateman, F.R.SS., 
L. and E., president, in the chair, it was announced that the 
Council, acting under the provisions of the bye-laws, had recently 
transferred Messrs. Edward Bazalgette, Henry Irwin, Charles 
James Moore, John Salter, and James P. yymes, from the 
class of Associates to that of Members; and had admitted the 
following canditates as students of the Institution, viz. :— 
Messrs. Horace Allen, Robert Anderson, John Booth, Frederick 
George Cooke, Henry Cowe, Alfred Thomas Davis, George Hill 
Day, Alexander Low Dickie, Joseph Aloysius Doolan, Arthur 
Henry Glendinning, Mathew Buchan Jamieson, James Ibbs 
Lawson, Norman Frederick McLeod, Michael Nethersole, Josiah 
Pierce, jun., David po Rattray, Harold Sebastian 
Vogan, William Orme edlake, Thomas Duncan Weir, 
and Douglas Fitzgerald Worger. The monthly ballot resulted in 
the election of one Member, viz., Mr. Joseph Leece, the Whit- 
worth Company, Manchester ; of twenty-one Associate Members, 
viz., Messrs. William Beattie, London and South-Western Rail- 
way, Nine Elms; Joseph Samuel Beeman, Stud. Inst. C.E., 
Assistant Engineer, Rio Drainage Wor Brazil; William 
Santo Crimp, Stud. Inst. C.E., Resident Engineer, Sewerage 
Works, Mitcham, &c., Districts; Clement Dunscombe, M.A., 
Borough Engineer, of Derby ; James Staats Forbes, jun., Stud. 
Inst. C.E., ident Engineer, Ealing Extension Railway; Dean 
Gauntlett, Divisional Engineer in H. H. the Nizam’s P.W.D., 
Hyderabad; William ard Godfrey, Stud, Inst. C.E., 
Camdem-road; Harry Hawgood, Assistant Engineer, Cape 
Goverment Railways; John Ellis —_— West Middlesex 
Water Works, Barnes ; Theodore Bent Hutton, Ealing; Henry 
Alexander James, Town Hall, Blackburn ; Frederick William 
Johnson, Stud. Inst. C.E.,: P.W.D., Ceylon; | Batson 
Joyner, Sao Paulo, Brazil; James Thomas Kough, West Kent 
Main Drainage Works, Bexley ; William Cuthbert Lewis, Stud. 
Inst. C.E., Assist.. Eng., P.W.D., India; Frederick James 
McLaughlin, Assist. Hing. P.W.D., India}; — Newey, 
Resident Engineer, Great Kei River Bridge, Cape Colony ; John 
Pollard, Stud. Inst. C.E., Camden-road ; George Bernard Rey- 
‘nolds, Stud. Inst. C.E., Assist. Eng.» P.W.D., ndia; Alexander 
Thuey, Assist. Eng., P.W.D., India; and Charles Wood, 
P.W.D., New Zealand; and of four ‘Associates, viz., Messrs. 
John William Devereux Bain, Medical Officer of Health, Clare, 
South Australia; Edward Carpmael, B.A., Streatham-hill ; 
William Thomas Mousley, Westminster; and James Halifax 
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Western, Capt. R.E., Ex. Eng., P.W.D., India. 


THE IRON, COAL, AND GENERAL ‘TRADES 
OF BIRMIN 


G WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE topic which engrossed most attention at the weekly meet- 
ings of the iron trade in Wolverhampton ‘yesterday, and in 
Birmingham this—Thursday—afternoon, was the important 
failures in the North of England. suspensions have created 
considerable surprise in South Staffordshire, but the opinion is 
general that no traders in this district will be pecuniarily affected 
to any appreciable extent. Here and there agents were con- 
gratulating themselves that negotiations which were commenced 
between them and Messrs. Hopkins, Gilkes, and Co., recently, 
for the supply of pigs, were not closed. The immediate effect 
upon the market was somewhat depressing. Makers were more 
chary than heretofore of parting with their goods to other than 
substantial houses, and buyers, on their part, generally showed 
even less inclination than of late to purchase in <i renee of current 
requirements. Some manufacturers, particularly in the pig iron 
trade, expressed the opinion that the stoppages would lessen the 
keenness of the competition from the North of England, which 
for some time past has been severely felt here. 

The new business transacted yesterday and to-day was but 
trifling. In raw iron it related most to foundry qualities. Prices 
are misleading, as they vary with almost every transaction. Best 
Shropshire and Staffordshire pig makers ask £3 5s. per imperial 
ton for hot blast sorts, and £4 5s. for cold blast. Hematites may 
be had at 60s. easy, but some agents of hematite are not Row 
offering to book orders at all, as their principals have ceased to 
make for the present, and have hardly any stocks. Until 
times get better there will be no inducement for such firms to 
restart. Cinder pigs are pressed upon the market at £2, and are 
now and again sold at 38s. per ton. 

It has now become almost the rule with some finished iron- 
makers to work we alternate weeks ; the meagre orders that 
can alone be booked leave ‘them no alternative. Amongst the 

art-works this week eo are plate mills. The call for 
oiler plates from all the home centres is very restri 
Medium and common sheets of the sorts mostly used by the 
galvanisers do not, except in a few instances, show any improve- 
ment. Bars are not in large output. The work that is in hand 
is chiefly for the commoner descriptions. Plates vary from 
£7 10s. up to £9 per ton according to quality. Sheets—singles— 
are mostly priced at from £7 5s. to £7, with doubles at £8 5s. 
Common hoop iron is being sold. for exportation at very low 
prices—prices which can leave hardly anything but a loss. The 
same remark will apply to common bars, which for home con- 
sumption are now and again to be had at even under £5 15s. 

ton. 

S Govan work is being pressed forward at the leading edge 
tool factories. Prospects are increasingly satisfactory as to the 
early future demand. 

The Danish Government is asking for tenders for a large quan- 
tity of nuts and bolts and railway accessories. ; 

As patents lapse, machine wrought nails decrease in price. 
Within the past fortnight Cordes’ brand has, mainly from this 
cause, fallen 10 per cent. The foreign competition in Belgian, 
German, and French nails is not yet beaten off, but it is less 
severe than for a long time past. 

Upon Queen Anne patterns in brass and iron there is still a 
capital run, the style being much ‘affected for most domestic 
requirements capable of ornamentation, from a door lock to a 

-iron. 

Contributions to the Sydney Exhibition have been despatched 
this week from Birmingham and from the surrounding towns, 
where the manufacturers are increasing in their desire to be well 
represented in commodities and by agents. 

‘he horsc-nail makers in the district of Coseley, Gornal, 
Sedgley, &c., have now accepted a further reduction of 3d. per 
1000. ‘The wages are, therefore, 3s. per1000, being 1s. 3d. belew 
what is termed the authorised scale list. 

A strike is now going on at the Sandwell Park Colliery, by 
which some 400 men are affected. The men are dissatisfied at not 
having received a fortnight’s notice before the drop of-3d. per 
day, but as the manager considers that the men have no claim to 
the notice, he refuses to continue operations except at the drop. 
The men have brought up their tools. 

On Tuesday night a boiler explosion took place at the Walsall 
District Iron Company’s Works, Binehills-street, Walsall, the pro- 
perty of Messrs. Wheway, Hawley, Mills, and Lester. ‘fhe 
works, which have been built some six years, turn out merchant 
iron. The third boiler burst at the front end and killed tive 
youths who were sitting before the fire taking their supper. The 
damage is estimated at £1000, and red por ween not insured. 

The sudden death is announced of Mr. ‘Thomas Whitehouse, of 
the Oldbury Iron and Steel Works. The deceased gentleman, 
who was sixty-five years of age, was found dead in his office, 
where he had been seized with a fit of apoplexy. 








NOTES FROM. LANCASHIRE. 
(From our own Correspondents.) 

TuE slight improvement which I have referred to recently in 
some branches of the engineering trade in this district seems to 
be maintained. Not that there is really any large actual inerease 
of business, but from several of the large establishments there 
are reports of more inquiries, and some of them, such as the 
boiler-makers, tool-makers, machinists, and locomotive builders, 
are better supplied with work than was the case a month or two 
back, and some considerable foreign orders are being looked 
forward to, a share of which it is hoped may be secured in this 
district. 

There was again a very dull meeting at Manchester on Tues- 
day. It is, however, possible than an increased consumption of 
iron in the engineering branches of the trade might not at once 
make itself felt in the market, for the reason, as I have pointed 
out in previous reports, that consumers in many cases have large 
stocks on hand as well as uncompleted deliveries on contracts, 
which would have to be worked up before any large additional 
purchases were made. At present no heavy sales are being 
effected by producers, and it is chiefly in very small parcels ‘that 
any business is doing. 

hire makers of pig iron are doing a little better, but this 
can scarcely said to represent any actual increase in the 
demand. 

Outside brands meet with a very dull sale, and the most 
noticeable feature with respect to these is the marked down- 
ward tendency now exhibited by North-country irons, merchants 
and middlemen offering in this market at 1s. to 2s. per ton under 
the prices quoted by makers, g.m.b.’s delivered equal to Man- 
chester being offered at about 64s. 4d. per ton net cash. ‘ Buyers, 
however, are not tempted by these concessions, consumers here 
anticipating a much more considerable reaction in prices'as soon 
as the Durham strike is brought to a close, and in the meantime 
mr have no difficulty in covering all their requirements 
with other brands on more favourable ‘terms than are 
yet offered by sellers of Middlesbrough. Lincolnshire and Derby- 
shire irons are still offered at lew figures, some of th» prices 
which are mentioned as those at which sales have been made 
being considerably below the makers’ quoted rates, which, for 
delivery into the Manchester district, are about 44s. to 44s. 6d. 
per ton, less 24, for No. 3 foundry, Lincolnshire, and 43s. to 
43s. 6d. for No. 4 forge ; 45s. for No. 3 foundry, Derbyshire, and 
44s. for No. 4 forge, less 24. 

One or two of the best finished iron makers are reported to be 
fairly employed, but generally, in this branch of trade, the com- 





laints are still that the works are with great difficulty kept 
aaastie on from hand to mouth, and to secure good specifica- 








366 


THE ENGINEER. 





May 16, 1879, 








tions manufacturers would be willing to quote very low figures. 
The average quotations for Lancashire bars, delivered into the 
Manchester district, remain at about £5 10s. to £5 15s. per ton. 
Some of the best-coal collieries in Lancashire are being kept 
fairly employed, the cold weather causing house coals to sell 
more freely than would otherwise have been the case, whilst the 
Durham strike is still sending a few orders into some portions of 
is district. For gas inquiries are being made now that 
the season for giving out contracts has commenced, but I hear of 
extremely low tenders being sent in. All other classes of fuel 
are abundant in the market, and dull of sale. Prices are very 
irregular, colliery proprietors, to move away stocks in wagons, 
being, in many cases, willi take extremely low figures 
where buyers offer for large quantities. The average quotations 
at the pit-mouth are about as under :—Best Wigan Arley, 9s. to 
9s. 6d.; ordinary qualities, 8s. to 8s. 6d.; common sorts and 
Pemberton four-feet, 6s. 3d. to 7s. 6d.; common round coal, 
4s. 6d. per ton upwards; good burgy, 4s. to 4s. 3d.; and good 
slack, 2s. 6d. to 3s. 3d., with inferior sorts about about 2s. per ton. 
Large purchases of hematite pig iron have recently been made 
for continental delivery in anticipation of the protective tariff in 
Germany, and there have been large shipments of steel to New 
Zealand, Australia, America, and other countries. The work in 
hand is not of a very comprehensive character, but several large 
deliveries of both iron and steel have yet to be made on account 
of old contracts. Makers of pigiron have not increased the num- 
ber of furnaces in blast, and as they still hold large stocks there 
is no prospect of this being the case for some time to come. 
There is a fair but not a brisk inquiry, and iron is still offered at 
the low prices quoted a week or two ago. A large consignment 
changed hands within a few days past, consisting of average 
qualities of pig iron at a price somewhere about 48s. per ton at 
makers’ works. [Iron ore is easier in tone this week, ave 
qualities being offered at 10s. per ton at the mines. e 
inactivity of the mines, the large stocks of raw material held, and 
the prospects of keen competition from the east coast, are likely 
to result in a still cheaper price for raw material. Coal and coke 


are quiet. 

Mr. S. J. Claye, of the Railway Rolling Stock Works, Barrow, 
completed this week the delivery of a portion of an order 
en to him by the North British Railway Company for 
twenty-five first-class es and fifteen composite carriages, 
which are intended to be placed on the through train service 
between St. Pancras and Glasgow and Edinburgh. These 
coaches are a great improvement on any eas style of carriage 
e in the through train service. They consist each of five 
bi and lofty compartments fitted up in elegant style with blue 
cloth, with American spiral springs in the seats, the decoration 
being most chaste and suitable. A smoking compartment is 
arranged for in each carriage, but this is upholstered with buffalo 
hide and made generally comfortable. In the composite carriages 
the third-class compartments occupy each end, one of which is 
devoted to smokers. The compartments are upholstered in the 
seats and at the back, and are an improvement on second-class 

i on many lines. 

The failures in the Cleveland district have not come altogether 
as a surprise upon the metropolitan market, as, with regard to 
two of the concerns, there been some rumours current in one 
or two well known quarters previously; nor is it expected they 
will have any serious effect upon any of the large houses. 
With regard, however, to Messrs. Hopkins, Gilkes, and Co., 
which was floated by a financial firm here, there are a consider- 
able number of shares held in this neighbourhood, and to this 
extent the district will be affected. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

As I anticipated a month ago, the returns of exports to Ger- 
many for April are considerably higher than for the correspond- 
ing period last year. e reason, however, is no more encourag- 
ing than as I put it before. The increase is not the result of 
activity Fane 9 so much as the anxiety of holders of pig iron 
here to ship to Germany large in anticipation of the 
advanced tariff duties. The general returns for April, so far as 
they affect Sheffield, are decidedly disco ing. 

I hear that considerable inquiry is now being made into the 
applicability of the Acaster rail and rail joint, and it is expected 

ese inventions will soon be at work on several of our home 
railwa: At present they are in use on several colliery lines, 
and wherever they have been tried have given much satisfaction. 

I stated in March that the demand for general machinery was 
not improving. It is therefore no surprise to find that during 
April there was a large falling off in our exports. France took 
only £44,000 worth, as compared with £112,000 in April last 
year ; and thedemand from India fell off one-half—from £51,971 to 
£28,106. There was alsoa decline in other markets, but Australia 
and Germany showed an improvement. 

Jnwrought steel is in a more satisfactory state. France, the 
United States, and other markets show a continued improvement. 
In April, 1877, France had 225 tons; in April, 1878, 291 tons; 
and in April, 1879, 271 tons. The falling off last month is more 
than counterbalanced by the increase to the United States, 
530 tons as compared with 441 tons in April, 1878—the figures 
for April, 1877, however are 552 tons. The total exports show a 
progressive advance :—April, 1877, 1674 tons; 1878, 1866 tons ; 
1879, 2285 tons. Steel and iron for telegraphic and similar pur- 
poses are not quite so active. 

Steel boiler plates are coming more into favour. Messrs. John 
Brown and Co. have considerable credit for their make of these 

, Which have been gree tested by local and other firms. 

e difficulty which told against steel boiler plates—their greater 
liability to fracture in frosty weather—seems to have been over- 
come. Special qualities of Bessemer steel are being made for 
these purposes. 

In a very modest way the miners’ delegates at Barnsley, on 
Tuesday, commenced their crusade aguinst low prices in coal- 
getting. At twelve o’clock I found the council chamber of the 
miners’ office almost empty. Fifteen minutes later there were 
nearly ey | delegates present. It was resolved to exclude 
reporters, who were informed, however, that the result of the 
sittings would be communicated to the men on <r at the 
close of the day’s deliberations. Mr. Pickard (West Yorkshire) 
was appointed president, and Mr. Frith (South Yorkshire) 
secretary. The first day was taken up with formal business, 
and the delegates who attended represented West Yorkshire, 
West Cumberland, North Staffordshire, Rhondda Valley (South 
Wales), Risca and Glenynon (Newport), Abertillery (Wales), 
Blaenavon, Tredegar, and Sirowy, Caerphilly, Abersychan 
(South Wales), Merthyr and Dowlais, Warwickshire and Cannock 
Chase, South Yorkshire, Bradford, Hurst, and Ashton-under- 
Lyne, Oldham, Cheshire, Wigan, and West Lancashire. I was 
told that boys, datal men, or top men had no voice in the matter, 
coal hewers, i.e., coal getters, alone being represented ; 120, 
of these were stated to have sent delegates, but Scotland, which 
was said to be very anxious for some arrangement of that sort, 
sent no delegate whatever. Practically, the conference resolved 
to demand 10 per cent. advance in wages within five weeks, or 
lay the pits idle throughout the United Kingdom. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Owrne to causes which were made known through the city 
articles of the Times and Daily News of Wednesday last, the 
trade of the Cleveland district has suffered a blow from which it 
will take a considerable time to recover. The failure of Messrs. 
Hopkins, Gilkes, and Co., Limited, Messrs. Lloyd and Co., and 





the Skerne Iron Company, Limited, being all announced at once’ 
have created a painful sensation through the North of England, 
and cannot fail to prevent, for some time at least, a return of 
the confidence to which all were looking hopefully forward. In 
the case of Messrs. Hopkins, Gilkes, and Co. the liabilities can- 
not yet be ascertained. They will, however, be heavy, and the 
assets, though unusually large, consist chiefly of works and plant, 
which in the present state of the trade would not if brought to 
the hammer realise one-tenth of their real value. When the last 
balance-sheet was issued for the a ended. March 3ist, 
1878, a deficit of £49,171 19s. 11d. was shown. Another 
balance-sheet is due, but has not yet been issued. I am in 
a position to state, however, that the deficit has been very 
largely increased. The capital of the company is £675,000, 
in 45,000 shares at £15 each. £3 per share remained to be called 
up, and it is believed that about one-third of the total issue of 
shares is in the hands of Mr. Isaac Wilson, the member for 
Middlesbrough, who is the chairman of the company; Mr. E. 
Gilkes, and Mir. W. A. J. Hopkins. The company has been for 
a long time in difficulties, and it has been the gerieral wonder how 
a stoppage could have been so long averted. The Durham 
strike, which caused the damping down of nearly all the furnaces 
in the district, including those of Messrs. Hopkins, Gilkes, and Co., 
has no doubt given the finishing stroke to the heavy 
burdens the company has long been groaning under. The failure 
of Messrs. Lloyd and Co. is dependent to a large extent upon 
that of Messrs. Hopkins, Gilkes, and Co., Limited. The chief 
ners are Mr. Isaac Wilson, M.P., Mr. E. Gilkes, Mr. W. A. 

. Hopkins, Mr. Harrison Haytor, and Mr. J. F. Wilson. A 
petition has already been filed in the Stockton County-court in 
this case, the company being a private one. Messrs. Hopkins, 
Gilkes, and Co. have four blast furnaces and large plate mills, 
including very costly plant put down some four years ago to work 


out the Danks process ‘of mechanical puddling. pe | have also 
large engine shops, and are noted throughout the world as bridge 
builders, the Tay Bridge, which was opened about eighteen 


months ago, being constructed by them. Messrs. Lloyd and Co. 
have nine furnaces, having acquired about nine months ago the 
three blast furnaces of the Lackenby Iron Company, in liquida- 
tion, for which a price of something over £50,000 was paid. The 
liabilities in this case also will be large. The stoppage of the 
Skerne Company, Limited, who have large works at ee 
and who purchased some eighteen months ago the Britannia Iron- 
works at Middlesbrough, is also a very serious matter for the dis- 
trict, although it is generally believed the liabilities cannot be very 
large, seeing that the company have not had many bill transac- 
tions. Taking the three altogether, it is roughly estimated that 
£1,000,000 sterling will barely cover the liabilities, 

On Tuesday a e party of foreign irc ters, bers of 
the Iron and Steel Institute, visited the steel works of Messrs. 
Bolekow, Vaughan, and Co., at Eston, near Middlesbrough, and 
ins the carrying out of the Thomas and Gilchrist process 
for the dephosphorisation of Cleveland iron upon a large scale. 
The process, which has now long theexperimental stage, was 

rfectly satisfactory. Messrs. Bolckow, Vaughan, and Co. have 
fined one 8-ton converter with the basic material, which is part 
of Mr. Thomas's 
stone baked at a 

rocess made since the experiments were performed at the 
Middlesbrough works, is that the addition of a quantity of lime 
and oxide of iron to the converter is made at the commencement 
of the blow instead of the middle. 

The pig iron trade is so affected by the Durham strike that it 
is impossible to give definite quotations. Makers now ask from 
38s. to 39s. for No. 3, but sales are effected for less. Owing to 
the fact that most of the furnaces in the district are dam 
down or blown out, makers’ stocks are being very considerably 
reduced. 

At the time I write it was not ascertained whether the joint 
committee appointed by the Durham miners and coalowners had 
been able to arrange terms of settlement, and a very uneasy 
feeling prevailed. 





tent, and which is made of magnesia lime- 
igh temperature. The only alteration in the 








NOTES FROM SCOTLAND. 
( our own Correspondent.) 

Tue shipping demand for pig iron continues very good, the 
exports during the past week amounting to 13,135 tons as com- 

with 9348 in the corresponding week of last year. Imports 

m Middlesbrough, on the other hand, are small, amounting to 
only 1270 tas against 7576 in the same week of last year, the 
reduction being, of course, in great part accounted for by the 
mining dispute in the North of England. But although our own 
shipments are large, and the competition of Cleveland for the 
moment inconsiderable, the market has been duller than usual in 
the course of the past week. Prices of warrants have declined and 
makers’ iron, though in most cases stationary, has in several 
instances manifested a slight tendency to decline. The deliveries 
into store continue heavy, and the quantity of pigs under the 
charge of Messrs. Connal and Co. amounts to 257,037 tons, 
showing an increase of 3637 tons for the week. One furnace has 
been re-lit at the Calder Ironworks, so that there are now ninety- 
five in blast, as compared with eighty-seven at the same date 
last year. 

The warrant market was quiet on Friday with a decline in 
prices, business being done in the forenoon at from 42s, 104d. to 
42s. 10d. cash, and 43s. one month; and in the afternoon the 
same quotations ruled. On Monday the market opened firmer at 
an advance of 3d., which was, however, ultimately lost. In the 
morning business was done at from 43s. 1}d. to 43s. cash, and 
43s. 3d. to 43s. 14d. one month ; while the afternoon rates were 
43s. to 42s. 1ld. cash and 43s. 2d. to 43s. 14d. one month. 
Tuesday’s market was dull at 42s. 10d. cash, and 43s. one month. 
The market opened steadily on Wednesday, and business was 
done at 43s. 104d. cash to 43s. one week, and 43s. to 43s. 04d. one 
month. To-day (Thursday) the market did not exhibit much 
animation, and only a moderate number of transactions took 

lace. 

2 Makers’ prices, which show little change, are as follows:—G.m.b. 
f.o.b., at Glasgow, per imperial ton, No. 1, 44s.; No. 3, 42s. 6d.; 
Gartsherrie, No. 1, 48s.; No. 3, 44s.; Coltness, No. 1, 54s.; No. 3, 
44s. 6d.; Summerlee,No. 1, 45s. 6d.; No. 3, 43s. 6d.; =~ “et 
No. 1, 50s. 6d.; No. 3, 44s.; Carnbroe, No. 1, 45s.; No. 3, 
43s. 6d.; Monkland, No. 1, 44s. 6d.; No. 3, 42s. 6d.; Clyde, No. 1, 
44s. 6d.; No. 3, 42s. 6d.; Govan, at Broomielaw, No. 1, 44s. 6d.; 
No. 3, 42s. 6d.; Calder, at Port Dundas, No. 1, 47s. 6d.; No. 3, 
43s. 6d.; Glengarnock, at Ardrossan, No. 1, 46s.; No. 3, 43s. 6d.; 
Eglinton, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Dalmellin m, No. 1, 
43s. 6d.; No. 3, 42s. 6d.; Carron, at Grangemouth, No. 1, 60s.; 
ditto, specially selected, 65s.; No. 3, 57s. 6d.; Shotts, at Leith, 
No. 1, 49s.; No. 3, 44s. 6d. 

There is a want of new orders in the engineering trade, and the 
demand for manufactured iron is dull; yet the shipments of 
manufactured articles are fair in bulk. Last week they included 
£15,000 of castings, of which £12,000 were pipes for Rio de 
Janeiro; £1500 machinery, bars, miscellaneous 
— and £3095 worth of sewing machines despatched to 

rance. 

In the towns surrounding Glasgow, such as Johnstone, Barr- 
head, &c., the hours of the rps engineers are being extended 
to fifty-four per ‘week, and the Council of the Amalgamated 
Society of Engineers has advised the men that in the present 
state of the trade it would be inadvisable to resist an extension of 


the hours. 
WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue death of Mr. Crawshay, of Cyfarthfa, has caused a great 
deal of feeling in the district, and it is accepted as solving the 











very serious condition of things now existing. Mr. Crawshay 
had expressed his determination not to give way to the ee 
that if the furnaces were once blown out he would not light them 
again, and hence, though there have been occasions where a mill 
or two and a couple of forges could have been worked with bene- 
fit, still this was notdone. Now it is thought that even should the 
successor not adapt the works to the exigencies of steel manufacture, 
he may do as they are doing at Dowlais, and as they intend doin 
at Tredegar, go in for the make of coked bars for tin-plate, an 
also small colliery rails, which are ap in Y rl. and are 
always made of iron. Against the view of re-starting the works is 
the fact that a 1. quantity of Welsh ore has been sold by Mr. 
Crawshay to the Dowlais Company, but the stores on the banks 
at Cyfarthfa are still immense. 

The Cyfarthfa colliers say that they will accept the 10 per cent. 
reduction, if Mr. Crawshay will pledge himself not to enforce 
another this year. 

The Dowlais Company sent a large cargo of rails, 1200 tons, to 
St. Andrews this week, also 300 tons of pig iron to Rotterdam, 
I expect still further additions to the appliances there for the 
manufacture of coke bars. 

The coalowners have a full sense of the importance of the 
impending crisis, and lately held a general meeting of the Sliding 
Scale Committee at Cardiff. They are fully determined, I hear, 
on a course which shall be firm but conciliatory, and every effort 
will be made to arouse a repetition of the movement of 1875. 

The London and North-Western extension to Merthyr will be 
opened on June 2nd. 








THE ProposeD StopraGE OF ALL COLLIERIES AND MINERS’ 
Waces in Sovurn YorksHirE.—The conference of miners’ dele- 
gates, which assembled at Barnsley, on Tuesday, and deliberated 
with closed doors the wisdom of stopping all pits in the United 
Kingdom, is likely to have a serious effect on the pending reduc- 
tion of wages and the award respecting that question. On the 
one hand the representatives of the Durham colliers were wise 
enough to refrain from sending representatives to the conference 
until their strike was settled. It was understood that the South 
Yorkshire miners’ representatives, bearing in mind that an award 
was pending, to which both masters and men had pledged them- 
selves to be loyally bound, would have kept in the background. 
Such, however, was not the case, for two delegates appointed by 
their own council attended, whilst the officials put in an appear- 
ance, and one accepted the post of secretary. The district coal- 
owners are naturally highly indignant at such a course of 
procedure, and it is more than probable that the attention of the 
umpire will be called to the fact at a general sitting which is 
fixed to be held to-day—Friday. The sitting is to give the men’s 
representatives an opportunity of supporting certain tables which 
they put in, and which have been objected to by one of the 
arbitrators on behalf of the masters. The notice of the con- 
ference, which appeared in THE EnGrNeer on Friday last, was 
ene to at the conference, and evidently touched a delicate 
chord. 

THe Late Mr. TrennamM Reexs.—Mr. Trenham Reeks, 
whose death we regretfully recorded in our last impression, was 
not an original worker in science, but few men could be better 
known to those who take any interest in geology, physical 

eology, and mineralogy than the late Curator and Registrar of the 
yal School of Mines and the Jermyn-street Museum. With 
the latter he was connected from its commencement. Soon after 
the British Association meeting in Newcastle, Sir Henry De la 
Beche founded the Museum of Economic Geology in Craig’s- 
court. The collections were placed under the care of Mr. Richard 
Phillips, in whose laboratory Mr. Reeks received his scientific 
training. On the death of Mr. Phillips, which happened on the 
day on which the Jermyn-street Museum was opened—May 14th, 
1851—the charge of the collections passed into the hands of Mr. 
Reeks, and there remained until the day of his death. He wes, 
however, much more than the general curator of this museum. 
The library of the institution was also placed under his control, 
and when the Royal School of Mines was instituted in 
association with the museum, he became its registrar. Mr. 
Reeks came into close relation with the Geological Survey, 
and during Sir Roderick Murchison’s administration he was 
virtually secre to that body. Although he had of late years 
no opportunity of original work, he was a typical representative 
of the administrative side of science; and his observations on the 
comparative reflectivity of different parts of polished metallic 
surfaces, which have been produced under different conditions, 
and to which we referred in the recent article in our pages on the 
“Magic Mirrors of Japan,” show that his appointments had 
some effect in directing the line of his mental occupations. He 
had seen the control of the establishment from De la Beche 
to Murchison, and from Murchison to Prof. Ramsay; he had 
seen Dr. Lyon Playfair succeeded by Hofmann, and Hofmann in 
a Dr, Frankland; he had seen Prof. Huxley follow 
Edw: Forbes, Prof. Goodeve take the place of Willis, and 
Prof. Judd succeed Prof. Ramsay; the chair of Physics had 
passed from Mr. Robert Hunt to Prof. Stokes, and thence succes- 
sively to Tyndall and Dr. Guthrie. An attack of inflammation 
of the lungs has carried him off while still in the prime of life. 
His long connection with the museum: made him seem an essential 
part of it, and this was particularly felt by the students of the 
school in their various visits to the Museum after absence abroad 
in pursuit of their profession. 
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STEEL SHIPS. 
No. IL 

Tux application of steel to shipbuilding is a subject 
that has considerably occupied the minds of steel manu- 
facturers, shipbuilders, and mechanical engineers duri 
the last five-and-twenty years. Numerous steel ships o 
all classes have been built, which have done their work 
most successfully ; and it has been thought over and over 
again that the great superiority o this material 
over iron had been conclusively proved, and that in 
future iron would stand no chance against it for ship- 
building purposes. Steel ships, both sailing and steam, 
are to be found in all parts of the world. iling ships 
up to 1200 tons register have been employed in general 
purposes of trade for the last fifteen years, while steel 
steamers built many years ago are to be found upon almost 
every navigable river. During the American war whole 
fleets of steamers built of steel were turned out of the 
shipbuilding yards of the Mersey and Clyde, and became 
famous for their success in blockade running. Two of 
these very boats are now peacefully and satisfactorily 
employed upon the passenger service between Queen- 
borough and Flushing. e steel ships that have been 
built have stood the test of wear and tear at least as well 
asironships. They have not failed in structural strength ; 
they have very well resisted the effects of corrosion, and 
when they have taken the ground or been run into the 
plates and frames have shown as much ductility as iron 
would do, and probably more, and they have rot displayed 
the brittleness and tendency to crack that was predicted 
of them. 

Although there has been such extensive and successful 
building in steel, two arent causes appear to have mili- 
tated against its general adoption. The first is its price, 
which till very recently has not been less than double 
that of iron ; and the second—which has in reality been 
the chief, and has prevented its use in many cases where 
efficiency and not price was the ruling consideration—is 
the reputation that steel has acquired for untrustworthi- 
ness and for a tendency to fracture in the most treacherous 
and unexpected manner after such wor as it is 
obliged to undergo in the ship-yard, and as iron Golly 
stands with impunity. Steel plates and angles whi 
have appeared to be of unimpeachable quality as far as 
any tests that might we earn could show, have sud- 
denly fractured after being heated and prepared to form, 
without any apparent cause. Stringer pene, sheer 
strakes, and longitudinal frames of stee 
been rivetted up in ships and completed have suddenly 
been found fractured or broken completely across. 
Where these defects have shown themselves, new plates 
have been substituted, and the finished structure has not 
appeared to be more liable to unexpected failures than 
an iron ship. Still, there is the fact that there has been 
a mystery and uncertainty about the behaviour of the 
material, and shipbuilders generally have distrusted it, 
and preferred to continue the use of iron, which, i 
weaker, they at any rate understood, and knew the extent 
to which they could rely upon it. 

The application of steel to yp an has often been 
discussed, and as a rule the discussions have shown 
most decided differences of opinion. The steel makers 
will not admit that their material possesses the shadow 
of u fault, and hardly ap to accept the evidence that 
is brought against it on the other side. Shipbuilders, on 
the other hand, who have had rience of what they 
consider to be the treacherous ¢ r of steel have 
little that is good to say about it; and do not believe 
that the faults are due, as they are told, to the way in 
which they manipulate it. The manufacturers feel the 
greatest pride and confidence in the quality of the steel 
plates and angles they ang 3 while shipbuilders look 
upon them, as was said by Mr. Barnaby at the Institu- 
tion of Naval Architects in 1875, “ with fear and 
trembling.” This state of things is most unsatisfactory, 
and the sooner the two parties can come to some mutual 
understanding the better for the pou g trade of the 
country. Mr. Barnaby has just called the attention of 
manufacturers, and the public, to the subject in a forcible 
manner, by a paper before the Iron and Steel Insti- 
tute a fortnight since on “ The use of Steel in Naval Con- 
struction.” In this paper Mr. Barnaby dwells chiefly 
upon defects that have been discovered in Bessemer steel 
angle bars used in Chatham Dockyard in the construction 
of the Polyphemus. He says that the defects of which 
he had to complain came out in “—_ bars, but not in 

lates. This at any rate appears to show that a step has 
n made in advance, use similar complaints were 


made about steel plates used in Chatham Yard twelve or | th 


fourteen years ago. It is true that the plates then used 
were not of quite such a mild quality of steel as at 
present, but it may probably be assumed, in the absence 
of any statement from Mr. Reneur to the contrary, that 
the treatment of steel plates is becoming better under- 
stood, and that this is why they do not exhibit the 
defects complained of in the angle bars. It is to be 
hoped that after further rience with the treatment 
of angles ey may also be found more manageable and 
free from defects than they now are. 

The defects are not due to causes discoverable by the 
official tests, which are as follows :—“ Strips cut ae 
wise or crosswise to have an ultimate tensile strength of 
not less than 26, and not exceeding 30 tons per square 
inch of section, with an elongation of 20 per cent. in a 
length of 8in. The beam, angle, bulb, and bar steel to 
stand such forge tests, both hot and cold, as may be suffi- 
cient in the opinion of the were ie officer to prove 
soundness of material and fitness for the service. Stri 
cut crosswise or lengthwise 1}in. wide, heated uniformly 
to a low cherry red and cooled in water of 82 deg. Fah., 
must stand bending in a press to a curve of which the 
inner radius is one and a-half times the thickness of the 
steel tested. The strips are all to be cut in « planiog 
machine, and to have the sharp edges taken off. The 
ductility of every plate, beam, angle, &c., is to be ascer- 
tained by the application of one or both of these tests to 





the ceerinn, or by bending them cold by the hammer. 
er — to be free from lamination and injurious surface 
efec' 

Angles that have stood these tests perfectly well have 
afterwards been known tofracture without apparent cause, 
or from some trifiing blow or strain. “ One 8in. by 3in. by 
gin. bar broke through a rivet hole after it had been bent 
to form and annealed, without any known cause. Another 
fractured in the 3in. flange to the root after leaving the 
slab and before it was annealed. Two others fractured 
in the 3in. flange while being faired on the slab after 
annealing. One 4in. by 3in. by gin. bar fractured in the 
3in. flange when one end having been annealed the other 
end was about to be put in the furnace for annealing.” 
There were other similar cases not recorded. These frac- 
tures occurred during the late severe weather, and the 
bars had been treated “much as iron bars would have 
been, the only difference being that whenever they had 
been bent hot they were annealed before they went to the 


ship.” 

The Admiralty instructions with reference to the treat- 
ment of these angles are that they are to be bent cold if 
pene: but if the whole length cannot be bent cold 

peers is to be had recourse to over as little length as 
possible. All bars which have been heated are to be 
annealed afterwards over the parts which have been 
heated. If it is inconvenient to anneal the whole bar 
at once, portions of the length may be annealed 
separately. The manufacturers, on being informed of 
the cases of failure, made the following recommendations, 
which may indicate some of the errors in treatment :— 
“Tn all cases where the bending of the bars cannot be 
completed whilst at a dull red heat, we should suggest 
that it be done at one or more heats, according to the 
amount of ‘er may. 4 required, so that the work may all 
be finished before the bar becomes black and cold. That 
all joggles should be made when the bars are hot, and 
that they should be annealed afterwards. That so far as 
is practicable all bars that have been worked hot should 
be passed through the annealing furnace before they are 
allowed to go cold, and this could be easily done with a 
furnace properly arranged for the pu . That after 
the bars have been annealed they should not be heavily 
hammered, but, if this is necessary, they should be 
annealed . That any setting of bars after annealing 
should, as far as possible, be done by hydraulic or other 
apparatus, so as to do away with the necessity of punish- 
ing the material with heavy hammers more than 1s abso- 
pa wg on ony heyy that this work be done by the smiths 
who bend the bars.” Mr. Barnaby considers that if these 
precautions are necessary they will form an obstacle of a 
serious kind to the use of steel angles for the frames of 
ships. Mr. eprom f has great reason for satisfaction in 
the matter of steel plates. The difficulty of punching 

he considers, been practically overcome. ‘The tests 

e with punched plates and rivetted joints enable him 
to say that “well-made steel punched and countersunk 
through and unannealed has 50 per cent. more — 
through a line of rivet holes than iron has.” The holes 
in the outer bottom plates should be punched jin. less in 
diameter than the rivets which are used, and the enlarge 
ment of the holes should be made in the countersinking. 
Mr. Barnaby does not say how he would treat the holes 
———— the inner strakes, but it would appear obvious 
that the strength of these plates cannot be restored in 
this way. The results of his experiments of the strength 
of punched and unannealed steel pee do not agree 
with others that have been made, as he gets much better 
results for thick plates; but the question of the punchi 
of steel plates is a large one, and we cannot now dwe 
upon it. 

If we reflect upon what has already been done in the 
use of steel in ships and other rivetted structures, we 
may gain some ht into the causes of the defects 
pre ined of at tham. The first vessels built of 
steel were probably some steam tugs for the Rhine, 
which were built so long ago as 1851. Private yachts, 
shallow draught and river steamers rapidly oe eee : 
after which vessels for ordinary purposes of trade began 
to be built. In 1865, when many of the blockade runners 
had been built, large experience had been obtained in the 
use of steel. Other rivetted structures, such as bridges 
and steam boilers had been built of steel, and it has since 
come into very general and most successful use in loco- 
motive engine boilers. The steel first used for these 
purposes was harder than that now employed, but from 
the class of vessels built, it will be seen that as a rule it 
was of very light scantling. Twenty years ago the material 
used by shipbuilders a tensile strength of 40 tons to 
e square inch ; and till very recently the Admiralty 
have required a tensile strength of 33 tons, and have not 
refused to use it unless the strength exceeded 40 tons 
per square inch. The steel now employed is of consider- 
ably milder character, and has a tensile strength of not 
less than 26 tons, or more than 30 tons to the square 
inch. This is a material that should therefore be more 
easy of manipulation, and not liable, to the same extent, 
to the so-called defects of that previously used. If it has 
been possible to use steel successfully in the past, and 
overcome its defects, it ought to be more easy to do it 
now, when a milder and more workable material has to 
be dealt with. 

A few of the early steel ships were built of crucible 
and many of puddled steel. The t cost of crucible 
steel prevented its extensive use. As the only complaint 
now made is as to the behaviour of Bessemer angles, we 
shall therefore confine ourselves to cases in which 
Bessemer steel was used. It may be observed, however, 
that ever since the introduction of Bessemer steel it has 
been considered (ae to puddled steel for rivetted 
work, on account of its greater uniformity, both in struc- 
ture andtemper. It is curious to note, in view of the 
erage difficulties at Chatham, that Bessemer steel angle 
; have previously borne the very highest character. 
The best known vessels that have been constructed of 
Bessemer steel are the steamers that ran the blockade in 
the American war. Many of these vessels were built in 





1864 and 1865. A typical case is that of a vessel 246ft. 
long, 30ft. beam, and 13ft. depth of hold. This vessel is 
nineteen depths in length. Her scantlings throughout 
are about one-half of what Lloyd’s rules would require 
for iron erg and angles. She is one of a class of 
vessels which have been fitted with great engine power, 
and driven at the very highest speed for great lengths o' 
time. They have made Atlantic passages, some of them 
in bad weather, and yet none cf these boats have given 
way for want of structural strength. Some of the 
blockade runners, such as the two boats, Stad Middlebur 
and Stad Vlissingen, now upon the Queenborough an 
Flushing route, are 30ft. —~, * Their dimensions are 
274ft. by 33ft. by 15ft. 7in. They have engines of 300 
nominal horse-power, and were built in 1865. They are 
also constructed of Bessemer steel. 

In 1867 Mr. J. R. Napier constructed some tug 
steamers of Bessemer steel, 140ft. long and 25ft. beam, 
for the Godavery River in India. The draught of water 
was limited to 1ft. The bottom plating was only }in. 
thick, and the deck plates ;;in. Bessemer steel 
continued to be used very extensively for the entire or 
partial construction of river steamers, and also for other 
classes of vessels; but till the last two years its use has 
been chiefly confined to lightly-built vessels of small 
draught, where saving of weight was a most important 


“. : 
e Admiralty also used steel fourteen years ago in 
Chatham Dockyard in portions of the hull of the Belle- 
rophon. They afterwards made various experiments at 

atham and Pembroke dockyards upon Bessemer stee 
both for tensile strength and for the ability of rivet 
work to withstand percussive strains. The result was 
that the use of Bessemer steel was chiefly limited to those 
portions of the ship in which the strain on the plates was 
in the direction of their length, such as a 

lating, ogee, of inner bottom, and longitudinal frames. 
t was also made imperative that all rivet-holes should be 

drilled. Notwithstanding these precautions, it would 
sometimes be found that after plates had been rivetted 
up in the ship they would fracture completely across. 

is was the case with a 4in. upper-deck mer plate 
in the Hercules. This plate was 4{t. wide for its 
length, and was reduced to 2ft. over the remaining half. 
It suddenly snapped one morning—after a cold night—at 
the angle where the plate was narrowest. Other cases of 
fracture occurred in stringers and longitudinals, and in 
many of them it took place at an angle. This was soire- 
quently the case that the necessity for rounding angles, 
and preventing sudden discontinuity of strength, became 
apparent. It is also worthy of remark that most of 

ese cases of fracture, though not all, occurred in very 
cold weather. 

These difficulties seems to have been extremely rare 
with private shipbuilders, but they were met with. The 
best known case is probably that of a vessel built ten 
+ ago by Messrs. Harland and Wolff, of Belfast, for 

lessrs. John Bibby and Sons, of Liverpool. The builders 
wished to get the side of the ship as strong as possible at 
the height of the upper deck, and for this purpose they 
worked in a sheer-strake of steel over an inch thick. The 
sheer-strake was fitted, rivetted up, and completed in 
what was apparently a most satisfactory manner; but 
one morning—and this was also after a very cold night— 
it was found that the sheer-strake was fractured in 
several places, the fracture starting from the rivet-holes 
in the lower edge. 








THE IRON AND STEEL INSTITUTE. 

THE report of the proceedings of the Iron and Steel Institute 
which appeared in our last impression came down to Thursday 
evening, the 15th inst. On Friday morning the discussiun was 
resumed on the papers dealing with the elimination of phos. 
phorus, which have already appeared in our pages. The discus- 
sion lasted almost the whole day, and was more remarkable for 
the astonishing verbosity of the speakers than for the informa- 
tion which it contained. Indeed, it has seldom been our lot to 
hear a discussion in which ground wa8 so often traversed and re- 
traversed, or in which so little attention was paid to speaking 
to the point. We have endeavoured to place before our readers 
an abstract of this discussion, giving the pith of what the 
speakers have had to say; but even under the conditions we 
have been compelled to entirely omit any reference to some of 
the gentlemen whospoke. We have, however, given verbatim the 
pais 3 of those who were in a position to supply accurate in- 
formation concerning the new process. 

Mr. J. T. Smith, of Barrow, who 5 es the discussion, 
felt sure that all who heard what Mr. Richards had said on 
Thursday could not doubt his conviction of the truth of 
what he said; and the only doubt that could remain in 
their minds was as to whether the new process would be a 
commercial success ; while there was but little doubt in the 
public mind about it, he thought all of those present who were 
interested in its being a commercial success would rejoice in 
the triumph of Middlesbrough people in being able to make steel 
from their own material without importing it from abroad. At 
the same time he looked upon the discovery without much fear, 
because he believed the people on the west coast had a material 
that would hold its own. 

Mr. Blair, of Sheffield, stated that he had been present at two 
blows at Messrs. Bolckow and Vaughan’s works, and was con- 
vinced that the thing was a success. He did not think that Mr. 
Riley had gone outside his laboratory; he had made a lining, but 
had no results to give them. However, they all wished him 
success; and he hoped that at a future meeting Mr. Riley would 
show some advantage to be gained. Now the basic conditions 
were, no doubt, successful, and at a small cost; but it must be 
apparent to all present that if only 80 out of 100 blows were good, 
and 20 were bad, that would be a serious drawback in the use of 
this process; and if, moreover, there remained 0°2 per cent. 
of phosphorus, that would not be satisfactory. rom the 
figures given as to the 134 per cent. of lime and 7 per 
cent. ma oxide of iron, he calcul the cost of that at 
about 3s., which was important. It was not disputed that 
the lining would answer well, and Mr. Richards had every 
faith that it would answer well. He had seen two of the 
kilns at which these bricks were made, and he was astonished 
to see in the brick-yards so small an amount of waste there. He 
did not think it fair to speak of overblowing till the iron began to 

Some people thought that as soon as the carbon was 
eliminated, the iron began to burn; but he did not agree with that, 
for he had been struck by observing the small amount of brown 
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smoke emitted from the converter after the carbon had disap- 
e item of loss appeared the heaviest. 

Mr. I. L. Bell, referring to the few words that had just fallen 
from Mr. Blair as to the 0°2 per cent. phosphorus in the iron, 
said that if they were to be guided by the old dogmas in 
connection with the manufacture of steel, no doubt 0°2 of 
phosphorus might be fatal; but so far as the analyses were 
concerned with which they had been favoured, there were 
none that came up to 0°2 per cent., excepting one which 
was probably made under exceptionally unfavourable cir- 
cumstances. It was well known that large quantities of rails 
were now produced by the open hearth process; and these 
were produced by using very impure materials, and the 
rails so made contained very much more than 0°2 per cent. If, 
then, so far as the rail trade was concerned, Mr. Richards or Mr. 
Gilchrist enabled them to make steel with less phosphorus than 
0-2 per cent., he did not doubt that their contribution to the 
science of iron making was very opportune and useful. As to 
the heavy loss-of 1 or 2 per cent. in making steel from Bessemer 

ig, that was a matter which two or three figures would settle. 

aking 2 per cent. of iron costing 10s. or 15s. a ton less than 
Bessemer pig in the open market, the question was, would such an 
impediment to the introduction of the process be a bar to its use? 
He did not think that such would be the case. With regard to 
the 20 per cent. in the slag, so far as analysis was concerned, in 
no instance did the iron amount to that. As a rule it was not 
more than about half that, 12 or 13 per cent. It was known how 
easily carbon was completely separa‘ from iron. If phos- 
phorus, during all this treatment, had refused to be separated 
either by the puddling or refining process, eg there might be 
some shadow of ground for the assertion that there were unsur- 
mountable difficulties attached to the separation; but he knew 
of no difficulty in separating 25 or 30 per cent. of the phosphorus ; 
and they might, by careful puddling, eliminate 90 per cent or 
more. by, then, should the entire separation be received with 
incredulity by the world? Supposing a basic lining to be neces- 
sary, could the process, described by Mr. Snelus, be carried on 
successfully? Of that he (Mr. Bell) confessed he had very grave 
doubt, because that the function of the lining of the Bessemer 
converter was entirely inconsistent with its operation as an 
eliminator of phosphorus. If the figures given by Mr. 
Richards were correct, the Bessemer lining, in order to fulfil the 
second function, must quickly be destroyed. They were told 
that 20 per cent. of the weight of pig, of a mixture of one-third 
of oxide of iron and two-thirds of lime, was added to the charge. 
Speaking roughly, he was pretty near the mark when he said that 
the lining of the ordinary er converter might weigh over 
6 or 7 tons. 

Mr. Snelus : The bottom alone weighs 4 tons. 

Mr. Bell continued: It is a very easy thing to calculate the 
weight of lime which must be worn off to supply 20 per cent. to 
the iron under treatment. I believe that it is absolutely indis- 
pensable that you should have a considerable quantity of oxide of 
iron present. I have satisfied myself that the co-existence of 
oxide of iron in the cinder appears to be as indispensable as the 
absence of above a certain quantity of silica. A certain amount 
of silica present in the Cleveland ironstone did not prevent 
dephosphorisation. Isucceeded down to 3 per cent. I would just 
say one or two words with regard to what I think is misunderstood 
with regard to myself. What I did attempt to lay down and 
sought to establish long since was to a certain extent a law which 
regulated the separation of phosphorus from iron, and that law, 
in my opinion, was determined more or less by difference of 
temperature. Now I hope I never said, and certainly so far as I 
remember, I never Son that it was impossible to separate 

osphorus from iron at high temperatures. That I never appre- 

. What I did mean to say was that different degrees of 
pros poe do modify the action of oxygen gas derived from 
oxide of iron upon the materials usually associated with pig iron, 
and I would say carbon, silicon, and phosphorus. Silicon 
under all circumstances seems to leave the iron so readily that it 
is almost unnecessary to refer to that. But what I attempted to 
explain was that the relative velocity with which carbon was 
separated from pig iron by oxide of iron was materially impeded 
by diminution of temperature, whereas the separation of phos- 
orus from pig iron was very greatly expedited. With regard 
to what I have done myself, I would just say that I concur 
entirely in the opinion which fell from Professor Williamson, 
that meehanical contrivances were required to supplement the 
chemistry of the separation of phosphorus. 

Mr. Parker remarked that there was one inconvenience in con- 
nection with this process, and that was the large amount of fluid 
cinder, which would be very much in the way of using the 
Bessemer process. 

Mr. Stead observed that he had given considerable attention 
to the manufacture of bricks in conjunction with Messrs. 
Thomas and Gilchrist’s process, and perhaps it might not be out 
of place to give some little information of the difficulties which 
were overcome in the manufacture. He thought that there was 
very great credit due to Mr. Gilchrist for having first produced a 
brick which had been the means of, once for all, for the first 
time, obtaining such an excellent result as that which they had 


Mr. Samuelson said his principal object in state was to ascer- 
tain before the discussion cl what would really be the after 
effect of an under blow upon the commercial article with which 
they had to deal, that was to say, the finished rail. Mr. Bell 
pac f that which was well known, that by the open hearth rails 
had been produced containing 0°2 per cent. and more than 0°2 per 
cent. of Eutehace and yet which had proved themselves to be 
good and serviceable rails. But they all knew that in order to 
obtain that result, it had been the practice at certain works— 
as at Terrenoire—to add artificial impurities to correct the 
impure phosphorus. Was it permissible to have 9°2 per 
cent. of phosphorus in rails without an addition of manganese and 
carbon? Was it possible to have rails of that 0°2 per cent. with- 
out an addition of manganese? In the first place he wished to 
ascertain what our foreign friends had to say on the subject ; and 
in the second place to elicit from the gentlemen who had brought 
the paper before them, and Mr. Richards, what had been the 
after history of the ingots which had been made by this process, 

M. Purcell made a speech in French, which was translated by 
Mr. Samuelson as follows :—To give you the substance of what 
M. Purcell said, I shall just say that his remarks went to show 
that, so far as M. Purcell’s experience went, it had not been 
found possible as yet to produce good steel containing a notable 

reentage of phosphorus without its containing some manganese. 

e said further that he attributed the dephosphorising in the 
converter of the Thomas and Gilchrist process rather to the 
preser.ce of oxide than to the presence of lime, and that this oxide 
of iron he agg would generally be formed by the process of 
blowing. e then went on to state, in support of this, that the 
phosphorus was removed to a certain extent in the — of 
refining where no basic material was present. That, I think, was, 
in the main, the substance of his statements bearing upon the 
process as now carried on. In addition to that, he said his belief 
was that probably an absolutely basic lining might not be neces- 
sary for the converter— that it might be possible to have a lining 
which should be more fusible than a basic lining, as proposed by 
Messrs. Thomas and Gilchrist; and he concluded by a complhi- 
ment to the English chemists and metallurgists. 

Mr. Koch observed that he had had under Dr. Siemens some 
experience with the bauxite lining. In dealing with the puddling 
furnace and the Bessemer process they were dealing with two 
matters entirely distinct. In puddling it was a washing process. 
It was washing the phosphorus out of the iron, but in this process 
after the slags were burnt off and the carbon had disappeared, 
then the phosphorus, which would give 6000 degrees of heat, was 
burnt, and meeting with the ic slag, the lime, and the 
magnesia, it was there fixed. If they analysed the products of 
recent volcanoes they would find that the greatest amount of 
phosphoric acid was where the largest amount of magnesian lime 
was to be found, and in this way the phosphorus was fixed. He 
had had the opportunity of making some rails from old rails con- 
taining phosphorus, and they worked with three-tenths per cent. 
of phosphorus with some carbon and a certain amount of 
manganese. In fact, phosphorus was an advantage with, say, 
0°3 per cent. of it, and they would meer A make a much harder 
rail with it in that condition than they did at present. 

M. Greinier remarked that they had at that meeting a great 
number of authorities from France, Germany, and Belgium, and 
therefore it might be taken for granted that great importance 
was attached to thenewinvention. This last month M. Gruner, 
the well-known French metallurgist, in writing upon the subject 
of dephosphorising, explained with great clearness the present 
state of opinion, and his preference for one of three processes, 
that of Krupp, Bell, and Thomas and Gilchrist. Without doubt 
his preference was for the last process. 

M. Jourdain said that he was somewhat anxious about the 
overblow in the new . It had been said by some members 
already that it woud be a difficult part of the operation, and 
that it would be much better to drive out the phosphorus before 
the end of the carbon, and in a French paper it was shown 
that one French steelmaker had tried something in that way. 
He had tried to drive out silicon in the ordinary way in the 
Bessemer converter with a silicious lining, and after the silicon 
had been burnt he had tried pouring out the metal into a con- 
verter lined with magnesia, to drive out the phosphorus, and 
it had been found by metallurgists that phosphorus had been got 
rid of before the carbon in this way. 

Mons. Schneider, owner of the Crensot Works, put a number 
of questions, and said that in the case of many of his fellow iron- 
iiliate another substance, which he should cai] a much more in- 
convenient one then the phosphorus, had to be dealt with, and 
that is the sulphur, and referred to in Mr. Snelus’s paper. Mr. 
Snelus told them of dephosphorising ; he did not say quite so 
much about desulphurising. He should be much indebted to him 
to go a little more into that question, inasmuch as he had 
opportunities of assisting at some experiments made in Belgium 
by Mons. Ponsier, and these experiments were based upon 
the same principle of basic lining in the actual operation of 
the Bessemer process. In that case the dephosphorising was 
almost complete, and a very fair average was obtained on that 
account. But they much wondered after the experiments to 
have seen that there had been no desulphurising, or nearly none. 





seen yesterday from the Bessemer converter. The limest 
used for making the brick is described by Messrs. Thomas and 
Gilchrist, and contained about 7 per cent. for the best result, of 
silica, and about 34 per cent. of alumina and oxide of iron. The 
rest was made up of alumina and oxide of iron, and the 90 per cent. 
of lime, and mate of lime and magnesia. That, on burning, 
gave 10 ay cent. of silica and about 4 to 5 per cent. of alumina 
and oxide of iron. Mr. Gilchrist showed the very satisfactory 
result which he had obtained by heating those bricks to an exces- 
sively high temperature in a platinum tube. The platinum 
surrounding the bricks was melted, but the brick was perfectly 
well defined, and the corners were not melted. Part of this 
brick was exposed to the intense temperature of a oxyhydrogen 
blow-pipe flame, which would very readily melt the purest silica 
that they could obtain; but he could see where a very sharp- 
pointed edge of the brick was splintered, and the exposed part 
was not in the slightest degree softened. The brick was so dense 
that it would not absorb any Me aT amount of water. He 
had had several short bricks, and had taken them out and allowed 
them'to stand for several weeks in the open air, and they did not 
disintegrate. If they were ground up to a very fine powder, they 
absorbed moisture and slaked; but there was not much danger of 
the brick slaking unless for a very long time exposed to the 
action of water, and then it took place from the outside inwards. 
Another carbonised lining had been suggested. Any person who 
tried the experiment of heating to a very excessively high 
tem ture iron in a — crucible would know that it 
would not answer, for the iron so rapidly took up carbon that it 
would be almost ee to keep such a mass in contact with 
it without continually re-carbonising the metal. In a converter 
they would have to blow until the whole of the carbon would be 
burnt out. The carbon would be burnt from the metal, and the 
metal would be readily re-carbonised, and so the process would 
continue until the whole of the lining had disap Now, as 
to the wearing of the lining, he ooull only say that in the experi- 
ments at Middlesbrough and Eston Mr. Richards and Mr. 
Gilchrist had managed gradually to produce a bottom of the con- 
verter which would stand nine blows. 

Professor Abel remarked that the results of analysis showed 
beyond dispute that silicon and carbon would be most readily 
removed from iron. Up to a very recent period, it had been 
believed that phosphorus could not he eliminated in the Bessemer 
converter, not because chemists were ignorant of the facts that 
the same elements or the same method of action might possibly 
be brought to bear on the converter as was the case in the 
puddling furnace, but because they were led to believe that it 
was practically extremely difficult, if not impossible, to bring 
these conditions to bear, 





Her bered the figures—the figure of sulphur in the pig iron 
that he had sent from Creusot to Chapeau was ‘43 in the pi 
metal, and the metal finished after the operation—he did not Pai 
it steel or iron, he called it metal—the figure of sulphur remained 
26, and the metal itself was utterly unsaleable. 

Dr. Bendar, from Herr Krupp’s Works, said he could not say 
anything about the new Krupp process, as they had not used 
lime lining. They had called attention to the large quantity of 
slag which had been obtained. The Cleveland pig contained 1°6 
per cent. of phosphorus, and there was in the 96 cwt. charge 
enough phosphorus to make about 220 kilos. of phosphoric acid. 

The President (addressing Dr. Bendar): It is anything but a 
secret that by the oxide treatment, or by some other method, a 

t deal has been done at Essen in the way of dephosphoris- 
ing, and we should be glad if you will give us the results, and how 
these results have been achieved. 

Dr. Bendar: I have not much to tell; all the particulars are 
given in the patent taken out by Mr. Monks. I did not expect 
to be ed upon, and therefore did not bring the figures with 
me. But perhaps, at your next meeting, I shall be able to do so. 

Mr. Helmholtz, of the Buchau Ironworks, observed that Mr. 
Samuelson had asked for some information about rie age: oy 
steel. He—Mr. Helmholtz—never made a trial to make phos- 
phorised rails, but he had made ———- sleepers; and he 
thought it much better to make a sleeper with phosphorised steel. 
He treated the sleepers without working them after the heating, 
and they were extremely coldshort; that was reheating by redu 
heating. The bending tests were so much better the more he 
rolled them cold, and this was the reason he did not go further on 
with them. Besides this, there happened to be some cases where 
he got sleepers cold-short, not resisting the bending without 
reheating. ‘Then he returned to the first plan, and they make them 
now with 14 per cent. of phosphorus, and they consider it thesafest 
way. M. Purcell had spoken of the presumed influence of man- 
ganese in blowing phosphorised charges. ‘They in Germany take 
charges containing manganese, 2 per cent.; that they like most.— 
Here the speaker made a diagram on the black , Showing the 
position of the lining of silicon and the lining of manganese—and 
stated that the oxidisation of the silicon was greatly impeded by 
the manganese. 

Mr. Bessemer did not at first intend to say anything on this occa- 
sion on the subject which had been so thoroughly and well discussed 
by so many practical men, but his silence might be misinterpreted. 

obody more than he rejoiced to see the improvements effected 
by the gentlemen who had read papers on the elimination of 

osphorus. That one thing had been his difficulty and bane, 
Re did not and could not succeed in doing it ; but he rejoiced to 
believe that though they had not at the present time the actual 


‘smoke. 





mercantile results, there could be no doubt as to the result ulti- 
mately to the benefit of producers of iron in this country. He 
had found long since that Swedish ore produced iron of such 
high quality that up to this day he had never seen it exceeded 
by anything that had been done since. The result was the 
natural conclusion that if the men at Sheffield sold steel at £50 
or £60 a ton, and he could buy Swedish vig iron at £6 a ton, 
he would blow into it for ten minutes, and sell it for bar steel ; 
and, therefore, he discontinued the effort he had begun for the 
elimination of phosphorus. He merely mentioned that to show 
that he had commenced on the road and suddenly discontinued it. 

Mr. Richards, being invited to reply, observed that Mr. Parker 
had complained that there were - sufficient data put before 
them to enable them to judge of the success of the process or 
otherwise. He himself likewise ae, sy very much in the 
same direction ; but when it was considered that they had been a 
very short time in carrying out their experiments, and when they 
saw the great difficulty of making the bricks, they would feel 
satisfied that they had not been idle. If Mr. Parker had had to 
carry out the details of the business, if he had worked under him 
as some of his assistants had done, he would have had a very 
unhappy time of it during the last few months. Mr. Ainslie 
also wanted to have matters settled, and he (Mr. Richards) was 
equally anxious to have them settled and to relieve his mind. A 

reat deal had been said as to what em | of phosphorus was 
jeft in the steel in order to make it of a really high quality. He 
replied that there should be none at all—practically none; his 
whole thought and idea in the matter was that phosphorus should 
be wholly eliminated ; and if he thought they were not going to 
eliminate the phosphorus, and intended to leave 0°3 per cent. of 
it, he would consider the whole thing best abandoned. He 
would not rest content or be satisfied with the quality of 
the steel unless it answered the same standard as hematite 
brands. He thought the weak points in the process had 
been seen by the metallurgists who had spoken, and unless 
they could combine the lime and phosphorus in overblowing, 
they would have such difficulties as had been described. 
The difficulties were the large amount of air left in the steel, and 
which would oxidise the manganese on the final addition of 
spiegeleisen. He could agree with the remark of M. Purcell, 
and he was glad that so high an authority had agreed with what 
they had been discussing in that Institution as to the necessity 
for the addition of a quantity of manganese to steel to yee it tough- 
ness. He also added that with a certain amount of phosphorus 
g was 'y, but on this point he did not agree with 
M. Purcell, for he considered that they would make steel with 
no phosphorus at all. It was also mentioned by some one that 
there was |g difficulty in getting phosphorus regulated. It 
would not do to get nineteen g blows, and one with 0°2 of 
phosphorus. He saw lately at Seraing—where his friend, M. 
Gruner, was exceedingly kind to him—the whole process of manu- 
facture, the way in which he kept his books, and the way in 
which they analysed steel by mechanical tests. He was impressed 
with the regularity of the steel tlat they obtained, and he had 
adopted it. On turning down the vessel, they took a spoonful 
from the ladle, and as soon as it was set they took it to the 
hammer, and flattened it down. After cooling it rapidly it would 
fracture so that they could tell whether the phosphorus was 
eliminated. He produced a sample of the iron when the flame 
dropped, and he thought it required no great amount of experi- 
ence to see that it was not a metal fit for a high-class steel. ‘Uhen, 
continuing the blowing, they found that with silicon at 2 
a cent. the phosphorus in two and a-half minutes could 
reduced down to zero, and when that sample was hammered 
it bent down cold, so that they really analysed the blow 
before making final addition of spiegeleisen. Mr. Helmholtz 
gave a very interesting account of some steel that he had made 
with 0°3 of phosphorus in a metal low in carbon ; he got very 
excellent results, and recommended him to try manganese as a 
mixture with Cleveland iron, stating that he would get different 
results from those which he had obtained. He—Mr. Richards— 
had done that two or three times and more than that; but the 
idea of making this analysis did not occur to him till very lately. 
Of course by putting in manganese in Cleveland pig, the cost of 
iron was run up. They wanted to make steel as cheaply as 
possible ; and he found that with Cleveland pig containing about 
2 per cent. of silicon they could get very satisfactory blows without 
the addition of manganese in the metal operated on. M. Schneider 
put a long string of questions which occurred naturally to a gentle- 
man in his position, and these questions showed that he looked to 
the really practical and scientific phases of the question. He was 
unable to reply to all the questions put, but he invited M. 
Schneider to go down and see the experiments—for he still called 
them experiments—at their works, and M. Schneider would then 
be able to judge for himself as to the position they were in, and 
whether there was a probability of being able to make steel with 
regularity and of even equality. He did not pretend to know much 
about the chemical part of steelmaking, But he was guided by 
very able men, Mr, Stead and their own chemists. He received 
great satisfaction when Mr. Stead sketched the lines before the 
meeting which he hoped they would succeed in obtaining. Upon 
that hung the success of the process. If they got the lines that 
Mr. Stead sketched the matter would be definitely and for ever 
settled. M. Schneider had reminded him that he said nothing 
about sulphur. Fortunately he had no occasion to do so, for 
they were not troubled with it. 

Mr. Gilchrist said the first question was about the bricks, and the 
thing of importance was that they should be infusible and durable, 
and also that they should be capable of being kept in stock at the 
very least three months, and in order to fulfil those conditions 
we find that it is much the best to have about 10 per cent. silica, 
from 4 to 6 per cent. of alumina and oxide of iron, and about 30 
per cent. of magnesia, We find that in using these bricks, and 
inaking cats additions, they will not be attacked. If you fail 
to make additions they are very rapidly attacked by the silica 
from the pig under treatment. But if you make the slag basic 
by the basic additions then the lining is not attacked. As regards 
the lining there is no difficulty about cutting out the bricks and 
putting in fresh ones. That has been done without any difficulty 
whatever. With regard to Portland cement we have tried it, but 
owing to the amount of oxide of iron and silica it melts rapidly. 
It has far more silica than is desirable. You want to have as little 
silica as 1s consistent with durability, because it will naturally 
wear a little. Then as regards the basic additions, it is of the 
utmost importance that you should get a slag which is fluid at 
an early period of the blow, and a fluid that is low in silica. In 
order to get fluid early the basic additions generally contain from 
20 to 27 per cent., without you put them into the vessel simply for 
the purpose of making fluid slag. When the fluid is low in sulphur, 
then it is a receptacle for the phosphoric acid that is produced by 
the action of the plates upon the phosphorus. As regards the 
state in which the phosphoric acid exists in the silica, we have 
come to the conclusion it consists of phosphate of lime, or phos- 
phate of lime and eng Some slags contain only 5 to 6 
per cent. of iron, and you will find that 5 or 6 per cent. 
of iron is not sufficient for 10 or 15 per cent. of oxide of iron. 
Messrs. Pattinson and Stead pointed out in a very able paper 
that if you heat a cinder that contains phosphate of lime with 
sulphuric acid, that it will dissolve the whole of the phosphoric 
acid. If you fuse sulphur phosphate of iron with chloride of 
iron, or digest it with sulphide of ammonia, it would be the same. 
We come to the conclusion that it was extremely palpable that 
the phosphoric acid existed as phosphate of lime or magnesia. As 
regards the interest of the low silica in cinder, what we have found 
is this, that if at the end of the blow the silica is much over 20 per 
cent., you can, in the basic lined vessel, and with this calcareous 
cinder, overblow the metal, just as you can in the ganister lining; 
and in removing phosphorus you can froduce any amount o 
and you may overblow as much as you like, and still 
not eliminate the phosphorus, You will not put oxide of 
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the metal until the phosphorus is gone. So that, 
po Bh we might consider that there are two senses in 
which the word ‘‘overblow” may be used, ‘The first con- 
dition is that you do not permit of the oxidisation of the 
metal, and the second that there is no phosphorus to go. The 
blower very rapidly comes to know the look of a fracture, and he 
can see how much more blowing is required ; and if you take the 
precautions to have the cinder sufficiently low.in silica, we do 
not think it is necessary to overblow the metal. In that way we 
think that there would be no difficulty in getting regular results, 
that is to say, by keeping the phosphorus down between °04 


hg ee next spoke. After referring to a diagram shown 
by Mr. Richards, he said:—The alternative linings are three— 
first, magnesia; second, alumina, which includes bauxite; and 
the third, carbon. He had some experience with the carbon 
lining, which would not answer. With regard to bauxite and 
alumina, as Mr. Gilchrist has told you, and as you would 
imagine, the caleareous or basic slags flux rapidly, and they are 
removed from the list of practical linings. As to the magnesia, 
the lining would cost £500 to £1000, and I think we need not 
trouble ourselves ebout that. Mr. Parker has given an exagge- 
rated estimate of thebasic lining. Hesaysif 17 per cent. be loss, we 
will require 85 per cent. He has omitted phosphoric acid from 
12 to 15 per cent., and oxide of manganese, and oxide of iron, and 
several other things, which would alter those figures of 85 per 
cent. You will find nearly all the Middlesbrough analyses are 
given very imperfectly. The phosphorus in the steel is consider- 
ably higher than in the blow, and that is due to the cause which 
Mr. Stead has alluded to. Why that happens is that the manga- 
nese of the spiegel, as well as the silicon, probably reduces the 
phosphate of the slag and carries it back into the metal. We do 
not have such a thick layer of slag, and that is avoidable in other 


ays. 
¥ Mr. Snelus said that most of the questions that had been put 
had been very fairly answered by Messrs. Richards, Thomas, 
and Gilchrist, and he had not much to say beyond corroboratin 
a t deal that they had said. A question was asked by 
Schneider about the elimination of sulphur. The di on 
the wall showed that the sulphur was removed hy blowing 
the metal within a basic lining, no matter how the basic 
lining was obtained, A great step had made in getting a 
brick that was durable, and very great credit was due to those 
who had got it. Perhaps Mr. Bell would excuse him for trying 
to correct him about the weight of the material for lining a 
vessel. The weight of the bottom for a 7-ton converter was very 
nearly seven tons. That bottom only lasted eight blows on an 
average, but from eight to ten was a fair average for it. That 
bottom all went to slag, and it was well known to those working 
the Bessemer converter that they had to patch them with large 
uantities of ganister. They could make a lime brick lining 
cheaper than one of ganister. With respect to the overblowing 
he agreed with Mr. Blair, and Messrs. Gilchrist, Thomas, and 
Richards, that they ought not to call it overblowing. 

Mr. Howson was invited by the president to address the 
meeting, and to explain the diagrams before them referring to 
the use of petroleum in the process. He said that he did not 
expect to be called upon to speak on the subject, which had been 
so exhaustively treated by former s' ers, and he really was 
not prepared to bring forward anything new. Referring, how- 
ever, to the diagrams, he explained that they consisted of (1) a 
small converter adapted to low-pressure blast. It was thought 
that a handy machine of this sort might form in many cases a 
useful adjunct to a blast furnace, for the occasional production 
therefrom of ingots direct on a limited scale. With such an 
arrangement steam power might be dispensed with, and the blast 
would be taken from the general main, either hot or cold. 
(2) Another converter for a similar purpose, but of a different 
construction, with a view to arriving at an easy method of 
unshipping and changing the tuyeres. 3) A petroleum vaporiser. 
The object of this was to carry out as tion made by Mr. 
Wilks, of the Standard Iron and Steel Company, to provide 
means for obtaining additional heat in the converter in case it 
— ake We know that a — is sometimes | ned 
an ion is mi Shad apebe cm the consequences of this 
b havi cold scrap ready to throwin. So it is thought that 


uncertain. The precipitate of manganese oxides obtained by 
adding bromine to an ammoniacal solution containing manganese 
carries down with it portions of nearly every other substance 
contained in the solution. It is usual to separate and determine 
the silica, baryta, zinc oxide, ferric oxide, and some other oxides 
in this ape age but it is not usual to separate any lime or 
magnesia which may also be present, and hence it is that the 
manganese in these ores, &c., is sometimes much overstated. I 
have known cases where differences of upwards of 14 per cent. 
in the results of different chemists have occurred from this cause 
4 —s Pe gy aoc god The renege mh = igniting 
oxide of manganese tate, so as to obtain pure 
g ganic oxide —Mn3;0,—is also another fruitful 
source of error. The ordinary gravimetric method, as applied to 
mn, pea pe gree and steel, gives very accurate 
results if the ignition of the manganese precipitate is carefully 
attended to, and the ferric oxide, which the precipitate usually 
contains, is separated. But the slowness of the process is a great 
objection. The determination of manganese in spiegeleisen by 
the indirect method—that is, estimating the iron, assuming that 
the substance contains 5 or 6 per cent. of carbon, silicon, &c., and 
that the remainder consists of ese—is a very untrust- 
worthy method. I have known instances where the amount of 
manganese would have been over-stated by more than 2 per cent. 
had this method of analysis been adopted. Many volumetric 
methods of determining manganese have been pro from time 
to time by various chemists, but none have hitherto come into 

neral use. In some cases these methods have failed because it 

as been found that wor are as troublesome as the gravimetric 
method they were intended to supersede; but most have failed 
owing to the difficulty or impossibility of obtaining the whole of 
the manganese in aconstantly uniform state of oxidation. 

After numerous experiments, carried on for a long period, I 
have at last succeeded in working out a method by which the 
whole of the pom ar in a solution may with certainty be 
precipitated as hydrated dioxide, and the amount of this oxide 
readily and accurately m 





easured. I find that the whole of the 
manganese in a solution of manganous chloride can be invariably 
precipitated as dioxide if a certain amount of ferric chloride be 
also present in the solution, when a sufficient excess of solution 
of calcium h; lorite—bleaching powder—or bromine water is 
added, and after heating the solution to from 140 to 160 deg. 
Fah.—60 to 70 deg. Cent.—excess of calcium carbonate is then 
added, and the mixture well stirred. When the ferric salt is 
absent, and the other conditions are observed —that is, when 
excess of solution of calcium hypochlorite or bromine water is 
added to a solution of = manganous chloride, then, after 
heating to about 150 deg. Fah., adding excess of calcium carbonate 
and stirring—the precipitate invariably contains a certain pro- 
portion of lower manganese oxides, the amount of manganese 
precipitated as dioxide varying from 98°20 to 99°27 per cent. of the 
amount of manganese present inthesolution. Heat is also essential 
in order to obtain all the manganese as dioxide, for if the precipita- 
tion is made by calcium hypochlorite and calcium carbonate in 
the presence of much ferric chloride in the cold, the precipitate 
then contains only from 98 to 99 per cent. of its manganese as 
dioxide. I have also experimented carefully to ascertain the 
amount of ferric chloride necessary to cause the whole of the 
m: ese to be precipitated in the desired condition of dioxide, 
and I find that if there is at least half as much iron as manga- 
nese in the solution it is sufficient. In practice, however, I 
prefer to have about equal quantities of each metal in solution. 
A large excess of iron is no disadvantage. When equal quantities 
of manganese and iron are present, and the other conditions 
fulfilled as described, I have found, by experi ts, 
that the whole of the manganese is precipitated as dioxide, the 
results I have obtained having almost invariably indicated from 
99°95 to 10012 per cent. of the manganese ipitated in this 
form when operating on portions of from three to six grains of 


pure ig ag oxide. 
I will now describe the manner in which I use the above-men- 
tioned reaction for the quantitative determination of manganese, 
and this will be done best by giving the details of my method in 
its application to the testing of m: erous iron ores, spiegel- 
eisen, ferro-manganese, stee we a manganese. The following 











ere ought always to be a provision to guard against the 
of the metal setting in the ladle should a cold blow occur. The 
us consists of a receiver containing a mass of coke, 
or other absorbent material. Communicating with this there are 
one or more smaller vessels containing petroleum. An inter- 
mediate tap is opened, and a certain amount of the hydrocarbon 
is allowed to enter the receiver and saturate the coke. ‘The air 
then entering below, and passing through the body of the coke 
licks up the hydrocarbon, and carries it along in the form o 
vapour until it reaches the tuyeres, when it immediately takes 
fire, and transfers its heat of combustion to the metal. He 
(Mr. Howson) could bear witness himself of the effectiveness of a 
small quantity of petroleum thus injected in revivifying the 
declining heat of the metal. He had seen fluid cast iron change 
in a few seconds from a dark red to a white heat. The apparatus 
was thought to be specially adapted to the new dephosphorising 
process on account of the quantity of cold basic materials 
which had to be added to the bath, but whether it would be 
ultimately found a necessary adjunct or not was a matter on 
which he had not sufficient experience to give an opinion. 


The President, in summing up, said he thought they would agree 
with him that their very best thanks were due to Messrs. Thomas, 
Gilchrist, Snelus, and Riley for their able communications. 
Whether or not the practical commercial elimination of phos- 
phorus was an achieved fact, he thought there could be no differ- 
ence of opinion as to a very important step in that direction 
being taken. They, as members of the Iron and Steel Institute. 
had not to consider what was to be the effect upon their old 
friend iron—for such some gentlemen had very chivalrously stood 
u x to consider the interests of east and west, or of the poor 

elsh people. They must consider the interests of the nation and 
their great industry in this matter. The several interests would 
shake themselves up, and they must trust to their energy and 
luck to live under the new system. They had had the matter 
put before them very clearly, and they must be very pleased with 
the extreme frankness with which Mr. Richards had given his 
views from the point of view of the practical steel er. He 
had to announce the resignation of a member of the Council, and 
under the powers conferred upon them by the rules the 
Council had unanimously elected Mr. Richards to be one of them- 
selves, He did not doubt that that would be passed. He then 
moved that the best thanks of the members should be given to 
Messrs. ‘Thomas, Gilchrist, and Rylands for their very able and 
important papers. This was carried unanimously. 

Mr. J. Pattinson, of Newcastle, then read a paper 


“On a New Volumetric Method of Determining Manganese in 
Manganiferous Iron Ores, Spiegeleisen, Steel, &c.” 

The manufactures of spiegeleisen and ferro-manganese, and the 
use of these substances in the manufacture of steel, have assumed 
such large proportions, that an expeditious method of accurately 
determining manganese in such materials, as well as in manga- 
niferous iron ores, slags, &c., is one of the most urgent require- 
ments in the laboratories of steel and smelting works; ‘The 
usual gravimetric method of determining this metal is extremely 
tedious and troublesome. ‘The greatest part of two — is very 
fully occupied by the numerous filtrations, evaporations, igni- 
tions, weighings, and other operations this method requires, 
before the amount of m ese in a manganiferous iron ore, for 
instance, can be sneeainell The method, moreover, when 
applied in the usual manner to such ores, and to or other 
ouatenees containing lime or magnesia, is often inexact and 





are special solutions, and er special reagents, required in 
the p Tite ote-ai tk aedinety pan ta, meatetinglenl 
laboratories, or can be very readily obtained. They are:— 

(1) Solution of Calcium H; lorite—Bleaching Powder.—The 
solution I use is made by diffusing in 10,000 grains of water 
150 grains of ordinary bleaching powder, or chloride of lime, 
containing about 35 per cent. of available chlorine. The clear 
solution is separated from the insoluble portion by decantation 
or filtration, and bottled for use. 

2) Calcium Carbonate.—It is desirable that this should be of 
a aot puaske pulverulent character, so that it can be readil 
di through the solution, and does not form clots which f 

of the beaker in which the precipitation 
takes place. This kind of carbonate of lime can often be had 
from the dealers in reagents, but it may be formed when solu- 
tions of calcium chloride and sodium carbonate are added together 
at a tem of about 180 deg. Fah., keeping the i 


cient capacity, and washed with cold or warm water until the 
washings show no trace of chlorine or bromine when carefully 
tested by iodised starch paper. ‘he washing is readily accom- 
plished, and rarely takes longer than a quarter of an hour. A 
thousand grains of the acidified ferrous sulphate solution are now 
carefully measured from a pipette into the beaker in which the 
precipitation has been made, and which usually contains a small 
quantity of adhering dioxide, and the filter, with its contents, 
are removed from the funnel and placed in the iron solution. 
The precipitate very readily dissolves, even in the cold solution, 
the manganese dioxide converting its equivalent of ferrous 
sulphate into ferric sulphate. A sufficient amount of cold water 
is now added, and the amount of ferrous sulphate still remaining 
in the solution is ascertained by adding from a burette the 
standard solution of potassium dichromate, just as in the testing 
of aniron ore. The exact amount of ferrous sulphate existing 
in the 1000 grains of ferrous sulphate solution at first is deter- 
mined by measuring another 1000 grains from the pipette, and 
after adding a filter to it of the size used in collecting and wash- 
ing the precipitate, titrating it with the potassium dichromate 
solution. Sometimes filterin per has a slightly reducing 
action, and the influence of this is thus counteracted. It 
is, however, quite easy to obtain filtering paper that has no 
reducing action on the solution; but it is safer to standardise 
after adding a filter to the solution as I have directed. Supposing 
the 1000 grains of ferrous sulphate solution used in standardising 
has required 101°1 deg. of dichromate solution—I use a burette 
graduated to hold 150 deg. of 10 grains each, or 1500 grains—and 
the 1000 grains to which the manganese Dae ring obtained in 
testing an ore has been added has required 570 deg. of the dichro- 
mate solution, the percentage of manganese in the ore is calcu- 
lated as follows :—101°1 — 57°0=:44'1 deg. of dichromate solution, 
which are equal to 4°41 grains of iron, the amount of iron con- 
verted from ferrous to ferric sulphate by the manganese dioxide 
yielded by 10 grains of the ore. On multiplying the amount of iron 
thus peroxidised by 0°491, the total amount of manganese contained 
in the ore is ascertained. In this case, 4°41 x 0°491=2°165 grains 
of manganese in the 10 ins of ore, equal to 21°65 per cent. 
Should the ore to be Gated be a rich manganese ore, containing 
less iron than one-half of the manganese it contains, it will then 
be necessary to add a sufficient amount of ferric chloride free 
from manganese. As before mentioned, I prefer having about 
oo parts of meaner and iron when the precipitation is made. 
The ferric chloride I use fur this purpose, and which was used in 
the above-mentioned experiments with pure Mn,0,, is prepared 
by precipitating the ferric oxide in a ferric salt once or twice with 
calcium carbonate, and washing so as to get rid of the small 
amount of manganese which even the purest iron wire contains. 
The ferric oxide is then dissolved in hydrochloric acid, and made 
up to a known bulk. For the amounts of bleaching powder solu- 
tion, and other reagents mentioned above, it will necessary 
to — upon such a quantity of the sample as will not contain 
much more than about 2°5 grains of manganese. If larger quan- 
tities are taken, then the amounts of the reagents must also be 
a tionately increased. But it is unnecessary to operate upon a 
arger quantity than I have indicated, seeing that there is no dif- 
ficulty in obtaining results which agree within a tenth of a per 
cent.; moreover, the bulk of the precipitate from such a quantity 
and the amounts of solutions required are convenient to work with. 
If it is preferred, a larger quantity of the ore, say, 50 or 100 grains, 
may be dissolved, and the solution made up to a known bulk in a 
measurirg flask, from which measured portions may be taken. 
It is necessary to standardise the ferrous sulphate solution 
about once a day, as it becomes slowly oxidised on exposure to 
air. 

Spiegeleisen.—This alloy usually contains from 10 to 25 per 
cent. of manganese, and, of course, a sufficient amount of iron 
for the dioxide precipitation. ‘Ten grains are taken for analysis. 
This amount is dissulved in about 120 grains of hydrochloric acid 
with the aid of heat. About fifty grains of nitric acid aré then 
added for the purpose of converting the ferrous into ferric 
chloride. After washing the cover and sides of the beaker with 
cold water, the excess of acid is neutralised by the addition of 
calcium carbonate until the solution has a reddish colour. 1000 
= of the agp | powder solution or about 500 grains of 

romine water are added, without previous addition of hydro- 

chloric acid, as in the case of ores. Hot water is then added to 
heat the solution to from 140 deg. to 160 deg. Fah., and then 
about twenty-five grains of calcium carbonate, and the solution 
well stirred. The rest of the process is conducted as before 
described. 

Ferro-manganese.—For the quantitative analysis of the alloy 
an amount which contains from two to four grains of manganese 
may be taken. The solution is made as in the case of spiegeleisen. 
If the alloy contains less iron than manganese, ferric chloride is 
added so as to make the amounts of the two metals in the solution 
about equal.* The amount of bleaching powder solution to be 
added must depend upon the amount of manganese in solution, 
taking care to add about 400 grains of bleaching powder solution 
of the strength above named for every grain of manganese pre- 
sent. As in the case of ores, instead of weighing off separately 








chloride slightly in excess, and the precipitate well, and 


(3) Solution of Ferrous Sul, in excess of Sulphuric Acid.— 
The solution I use contains 10 grains of iron in 1000 grains 
of solution, and is made by dissolving crystals of ferrous sulphate 
in a mixture of one part of serge penne sulphuric acid and 
three parts of water. 530 grains of crystals in 10,000 grains of 
the dilute acid give a solution containing about 10 grains of iron 
in each 1000 grains. 

(4) Standard Solution of Potassium Dichromate.—The solution 
I use is made so that 1000 grains of it are equal to 10 grains of 
iron, and is the solution I use in the determination of iron in iron 
ores, &c. It should be aang nese emm 

Manganiferous Iron Ores.—These ores generally contain from 
15 to 25 per cent. of manganese, and at least 20 per cent. of iron. 
They, therefore, usually contain a sufficient amount of iron for 
the dioxide precipitation. Ten grains of the ore, dried at 212 deg. 
Fah., are placed in a beaker of about 20 oz. capacity, and dissolved 
by the aid of heat in about 100 fluid grains of h drochloric acid 
of about 1180 specific gravity. When completely dissolved, the 
cover and sides of er are rinsed by a jet of cold water, 
and then calcium carbonate is added until the solution becomes 
of a slightly reddish colour, showing that the free acid is 
neutralised. Six or seven — of hydrochloric acid are now 
added in order to slightly acidify the solution, as it is found that 
the precipitate falls in the best condition for being filtered and 
washed when this is done. About 1000 grains of the solution of 
bleaching powder are now added, and then boiling water is run 
in until the solution is heated to about 140 deg. to 160 deg. Fah. 
When the right temperature has been reached may be sufficiently 
nearly ascertained by applying the hand. About twenty-five 
grains of calcium carbonate—which, for convenience, may be 
measured—are now added, and the solution well stirred until the 
evolution of carbonic acid ceases. The dark brown precipitate 
of oxides of manganese and iron settles readily, generally leaves 
a colourless supernatant liquid ; but if the bleaching powder has 
been much in excess, the supernatant liquid has sometimes a pink 
colour, owing to the formation of permanganic acid. Should 
this be the case, a few drops of alcohol are added until the pink 
colour is destroyed. If sufficient bleaching powder has n 
added, the solution smells of chiorine, or it may be tested for 
excess by a strip of iodised starch paper. Ins of the solution 
of bleaching powder, about 500 grains of saturated bromine 
water may be used. in this case, it is unnecessary to add any 
acid after the neutralisation of the solution by calcium carbonate, 
as sufficient acid is formed in the reaction. Care must be taken 
that sufficient calcium carbonate is p t to neutralise all free 
acid. The precipitate is now collected on a double filter of suffi- 








the required for each test, a larger quantity may be dis- 
solved and peroxidised, and, after making up the solution to a 
known bulk in a measuring flask, the necéssary quantities for the 
tests measured out. 

Steel.—Fifty grains of steel are dissolved by the aid of heat in 
about 350 grains of hydrochloric acid of about i180 specific gravity. 
The iron is then converted into ferric chloride by the addition of 
about ninety grains of nitric acid of about 1400 specific gravity. 
The solution is made in a beaker of about 35.0z. capacity. Calcium 
carbonate is then added until the solution is slightly red. 135 
grains of calcium carbonate are now weighed or measured, and 
about one-half of this is added to the solution. After the 
effervescence caused by the escape of carbunic acid has ceased, 
about 400 grains of the bleaching powder solution are added, and 
then hot water to heat to about 150 deg. Fah., and then the 
remainder of the calcium carbonate. If all the calcium carbonate 
is added at once, the effervescence is so great that the substance 
is likely to froth over the edges of the vessel; and if the bleaching 
powder solution is added before any calcium carbonate has been 
added, the chlorine is likely to be expelled by the evolution of 
the carbonic acid. The calcium carbonate is, therefore, added at 
twice, and the bleaching powder solution between the two addi- 
tions. The precipitate is then thrown on a sufficiently large filter 
and washed until free from any trace of chlorine. Although the 
precipitate is bulky it is very readily washed. About 200 grains 
of the ferrous sulphate solution are standardised, and the same 
quantity used for decomposing the manganese dioxide in the case 
of steels; but it is sometimes found necessary to add a little addi- 
tional ——— acid in order to dissolve the ferric oxide precipi- 
tate and the excess of calcium carbonate it may contain. 

Manganese Slags, 4:c.—These are treated similarly to the above, 
using for the analysis such a quantity as will not contain more 
than about 2°5 grains of manganese for the above amounts of 
reagents, and taking care to have a sufficient amount of ferric 
chloride in the solution when the manganese is precipitated. 


(Continued on page 372.) 





* Since the above was written I have ascertained that F. Kessler 
recommends the use of zinc chloride for the purpose of preventing the 
formation of lower oxides than dioxide when manganese’ is precipitated 
from its solutions—Zeitschr. Anal. Chem. 1879, 1-14. The method by 
which he proposes to utilise this reaction for the volumetric analysis of 
manganese is, in my opinion, too troublesome and complicated for ordi- 
nary use; but I have tried the use of zinc chloride instead of ferric 
chloride as applied to _— method of precipitation and analyses, and find 
it answers equally well, and that it is sufficient to have about as much 
zinc as manganese t in solution. In cases, therefore, where a suffi- 
cient amount of iron is not already present, an addition of. zinc chloride 
may be substituted for the ferric chloride above recommended, 
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lap of lin., a travel of 4;5;in., and a lead of jin. The buckle is of 

ht iron, solid with spindle. The pistons are of gun- 
metal 4in. deep, with two cast iron rings jin. wide by y¢in. 
thick. The piston rods and crossheads are forged solid of 
selected Yorkshire iron. The slide blocks are of cast iron of 
the same quality as the cylinders, ]2in. long by 3}in. wide, 
forced on the gudgeon pins with a Shel 6 Wheel 
accurately fi to the slide bars. The connecting-rods are 
forged in one piece, without weld, from the best selected 
scrap iron; section at large end, Sin. by 2in.; at small end, 
3}in. by 2in.; and 6ft. 6in. centre to centre. The outside rods 
are made of the very best selected scrap iron forged in one 
piece without weld, and fitted with gun-metal bushes. Bushes 
are pressed into the rod ends, secured in their places with 
taper pins and set screws. The intermediate valve spindles are 
made of the best selected Yorkshire scrap iron 3}in. diameter. 
The bushes are gun-metal. 

The reversing gear is of the screw type with cast iron 
column and wheel, worked by a bell crank and rod. The ex- 
centric rods are made from the best selected scrap iron, having 
a foot forged on for bolting to the straps. The straps are of cast 
iron and fitted together without liners. The two excentrics 
of each side are cast together in halves, the outside excentrics 
are bored, recessed, and tapped to receive the screw, securing 
it together. The inside has a round flange which abuts against 
a similar flange on opposite excentrics; both flanges are 
tightly embraced with a wrought iron hoop, bolted together 
with two lin. diameter bolts. A projecting lug is cast on the 
outside excentric, and carefully fitted to the web of the 
crank for driving the excentrics. The throw of the excentrics 
is Ghin.; they are 23in. wide. 

The boiler is fed by two injectors, No. 8, with movable 
cones. A tank is provided on each side of the engine to carry 
950 gallons of water. ‘The iron plates are ;4in., excepting the 
flanged plates for the splasher’s sides, which are of Yorkshire 
iron jin. thick. The angle irons are jin. by ljin. by ,4in.; 
rivets, jin. diameter and l}in. pitch in bottom. A cast iron 
dry sand-box is placed on each side of smoke-box. The 
injector pipes are of copper solid drawn. Delivery pipe, ]}in. 
external diameter, by No. 10 B.W.G.; feed pipes, ljin. ex- 
ternal diameter, by No. 10 B.W.G.; steam pipe, | fin. external 
diameter, by No. 10 B.W.G. All flanges have been scraped 
up to a true surface so as to make a perfectly steam-tight 
joint, with boiled oil only. 

The engine is fitted with the Westinghouse automatic air 
brake on the driving and trailing wheels. 

The bogie frames are Yorkshire iron, each in one plate cut 
out of the solid, lin. thick by 8ft. 9fin. long. A cast iron 
frame is fitted between the frames, with a moving frame sup- 
ported by two volute springs at the ends. The bogie centre 
is rivetted on to a ljin. thick transverse plate, which is 
rivetted to the main frames with 4in. by 4in. by jin. angle 
irons. The centre pin is 2}in. diameter, fitted with a wrought 
iron washer and cotter underneath, The centre on the moving 
frame is arranged for and fitted with oil cups for lubricating 
the moving surfaces. The cast iron frame is rivetted to the 
plate frame as shown; frames 2ft. S}in. apart, and wheel 
centres, 6ft. Gin. 

The springs are composed of twelve steel plates, 5in. broad 
by }in, thick, and one wrought iron packing piece, }in. thick, 
4ft, centres, 2}in, camber loaded. 

The boiler was tested previous to being put in the frames by 
hot water to a pressure of 200 lb. per square inch, by the 
hydraulic pump; and with steam to 150 lb. per square inch. 
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Should lead, copper, nickel, or cobalt exist in the substance 
under examination, these must be se before the manga- 
nese is precipitated, as they form higher oxides under the con- 
ditions of the precipitation, which oxides, like manganese 
dioxide, convert ferrous into ferric oxide. Fortunately, in most 
manganiferous iron ores, and in spiegeleisen, ferro-manganese, 
and steel, none of these metals occur in such quantity as 
to appreciably affect the correct esti g 
In testing spiegeleisen and ferro-manganese, which do not contain 
lime or magnesia, the results of the direct gravimetric method 
fairly well with those given by the new volumetric method, 
if in the gravimetric method, care has been taken to heat the 
bromine precipitate to a long-continued high red-heat, and to 
separate the iron it usually contains, the difference between the 
results of the two methods being seldom more than about ;}, of a per 
cent. The following are a few of the results I have obtained by 

both methods of analysis :— 
By usual gravimetric 
analys 


tion of the 








By new volumetric 
analy-is. 
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The new method also answers very well for the determina- 
tion of manganese in steels. Two portions of fifty grains of 
pure iron, to which known weights of manganese were added, 
indicated 0°304 and 0°640 per cent. of manganese instead of 0°302 
and 0°604 per cent. respectively. A steel which, by careful gravi- 
metric analysis, was found to contain 0°912 per cent. of manga- 
nese indicated 0°92 per cent. by the new volumetric method. I 
have tested very large numbers of samples of manganiferous iron 
ore, spiegeleisen, and ferro-manganese by the method I have 
described in this paper, and have found that the results of the 
duplicate tests have been almost invariably alike, there being only 
occasionally a difference of 0°1 deg. or 0°2 deg. in the reading of 
the burette, equal to 0°05 or 0°10 per cent. of manganese in the 
sample. In fact, it is now possible to determine manganese 
volumetrically by this method as exactly, and almost as speedily, 
as it is ible to determine iron volumetrically by Penny’s well- 
known bichromate of potash method. 


The President suggested that the discussion should be adjourned 
till the next meeting. Agreed. . 


The Secretary then read the following paper, written by Mr. 
Louis, of Nova Scotia, on 


“‘The Chemistry of Puddling.” 


The process of puddling or pig-boiling consists, from a chemical 
point of view, in the removal by oxidation of certain of the con- 
stituents of pig iron, thereby converting it into malleable iron. 
The malleable iron thus produced is not, however, perfectly pure, 
but always retains at least traces of most of these constituents of 
the pig iron, which then form the im urities of malleable iron. 
Pig iron must—in additian to iron—contain carbon, either com- 
bined, or graphitic, or both ; it also always contains silicon, and 
almost always manganese, sulphur, and phosphorus, whilst traces 
of numerous other hy dies, such as titanjuin, cobalt, nickel, copper, 








&c., are not unfrequently present, all of which are more or less 
omeiey removed ee In the pm paper the 
ion of carbon, silicon, phos and manganese only 

will be considered, as these bodies alone were present in decided 
quantities in the pig iron experimented on by the writer. It is 
gen admitted that all the above-mentioned substances are 
removed by oxidation, but there has long been a difference of 
pag as to the source of the oxygen, some authorities holding 
t it is derived directly from current of atmospheric air 

ing over the bed of the puddling furnace, others that it is 
Serived from the oxidised compounds of iron ag a in the fur- 
nace, and others again that it is obtained y from one source 
and partly from the other. There is no doubt but that atmo- 
spheric air blown into molten iron, as, for instance, in the 
r process, is capable of oxidising at any rate the carbon 

and silicon—although even in this process we have no absolute 
f that the air directly oxidises these bodies, for much oxide of 

iron is naturally formed during the blow, and it would be diffi- 
cult to prove that this oxide of iron is not the direct oxidising 
agent; yet the part played by atmospheric oxidation in rendering 
iron Ok akon in the puddling furnace must be infinitesimal, for 
as soon as the pig iron is melted it is covered by a layer of slag, 
and unless exposed by a chance stroke of the rabble, cannot come 
in contact with the current of air until it “‘comes up” in the 
malleable state ; after this stage the air current unquestionably 
does take part in the process, as will be explained hereafter. The 
main oxidising agent ap to me to be ferric oxide, either in 
the solid state, tinely divided, orelse molten, in combination witha 
certain amount of ferrous oxide or dissolved in the ferrous silicate of 
the cinder. At the same time there is no doubt but that ferrous 
oxide or ferrous silicate will readily yield up their oxygen in the 
puddling furnace to bodies such as silicon or carbon, which, 
powerful reducing agents as they are in the solid state, must act 
with far greater energy when actually dissolved in molten iron. 
The old canon, “Corpora non agitnt, nisi solvta,” may not be 
absolutely true ; yet no one will question the fact that a state of 
solution, whatever be the nature of the solvent, greatly facilitates 
chemical reactions ; and it is under these favourable conditions 
of solution that the carbon and silicon, with which we are princi- 
pally concerned, come in contact with the oxides of iron in the 
puddling furnace. Whilst admitting that the lower oxide of iron 
plays an important part in the chemistry of the l wg furnace 
as far as the elimination of carbon is concerned, I nevertheless 
ascribe the oxidation of this element in great part, and of silicon 
and phosphorus perhaps entirely, to ferric oxide. In order to 
test this view, a series of samples of iron and cinder were taken 
whilst a heat was being worked, and were afterwards submitted 
to analysis. The furnace was a ene reat J furnace of the 
ordinary construction, with cold blast itted beneath the grate 
bars. e oxidised compounds of iron — in the furnace 
were :—First, the bottom, made as usual by the oxidation of scrap 
iron. The following analysis of the bottom of a puddling furnace, 
freed as far as ible from the layer of cinder on which it rested, 
will give some idea of its general composition :— 





Silica .. .. 12°45 
Ferric oxide 16°48 
Ferrous oxide .. .. 66°60 
Manganous oxide .. 2°62 
ree Traces. 
98°15 


Second, the fettling, which consisted of a remarkably pure 
variety of fine-grained specular cre, some specimens having yielded 
as much as 69°5 per cent. of metallic iron. A lump of this ore 
which had stood in the furnace for three heats was examined. It 
still retained its characteristic structure, except on the face that 
was turned towards the interior of the furnace, where it was 
apparently fused and glazed. It wasstrongly magnetic and polar. 
The entire lump was crushed, and a sample analysed with the 
follomtag results :— 





Shel od L eNil We Sc, 01 On Bee: am » AD 
Wersie oxide 3... 4. 25 sc 0s co oe oe co «+ of O89 
Ferrous oxide .. .. .. «+ «+ o 708 
Manganous oxide 0-09 

100°65 


I have observed that specular ore which has been used for 
fettling is invariably strongly mnqnete when removed from the 
furnace. This fact alone unmistakeably proves the reduction ot 
some of the ferric oxide to a lower state of oxidation. Third, 
hammer slag. A characteristic sample of hammer slag had the 


following composition :— 
Sere eee 14°69 
Alumina. oo 151 
Ferric oxide 15°07 
Ferrous oxide .. 63°92 
Manganous oxide 318 
Phosphoric acid 160 
Lime, magnesia . Traces. 
19°97 


This analysis was not made on the hammer slag used in the 
particular heat referred to in this paper, and is only inserted to 
give a general idea of its composition, which is, of course, liable 
to considerable variation. 1 will now present in a tabular form 
the analyses of the various samples, and then endeavour, by 
a detailed account of the working of the heat, to show exactly at 
what stage of the process each one was taken. 


Table of Cinder Analyses. 









































I. I. | ML | av. | Y. Vi. 
Silica .. |} 24°04 6 27°17) 27°77 | BT-46 «| 25-72 | 15°79 
Alumina... ..| O19 -- — _ — — 
Ferric oxide ..| 18°74 5°28 4°81) 4°19 4°20 9°21 
Ferrous oxide .. ..| 51°22 59°56 59°95 | 58°41 | 60°61 = 69°52 
Manganous oxide ..| 4°42 5°17 5°29 | 5°45 4°65 2°81 
Phosphoric acid 1-30 2°12 2°19 | 2°22 | 2°07 1°66 
99°91 99°30 = 100°01 97°73 | 97°25 | 98°99 
Metallic iron, p. cent.) 52°96 50°02 49°99 | 48°36 | 50°08 60°81 
Table of Iron Analyses. 
7 | mun. | v. | v. | vi. | vin 
Bilion ...| .. ade Fede Lo | — ; Leer eee 
Carbon (combined) .| 0°61 | 1°89 | 1°75 1°57 | 1°10 | 0°25 | 0-16 
»  (graphitic)..; 1°75 | Trace.| — § — - -—-|i—- 
Manganese .. .. 0°78 | Trace. | 0°09 Trace. | Trace. Trace. 0°07 
Phosphorus 0°36 | 0°25 | 0°26 | 0°23 | 0°23 0°25 | 0°09 
Silica .. .. — | — |0°74)| 1°01 | 1°37 0°91 | 0°28 








The furnace having been fettled with lar ore, and about 
1 cwt. of hammer slag thrown upon the bottom and round the 
gtd 8.47 p.m. the charge of 2cwt. of No. IV. and 2 cwt. of 

0. pig was thrown in; the damper was raised and the blast 
puton. 9.6: The helper commenced turning over the pigs, so as 
to e the cold under side to the flame, and to prevent their 
sticking to the bottom. 9.8: The pigs had all been turned over ; 
the cinder on the bottom wasnow lig A een A 9.14: The pigs 
were pulled in from the sides. Superfi oxidation of the iron 
was evidently going on, the oxide of iron produced combining 
with the silica of the sand in which the pig was cast. That this 
oxidation, however, plays a very unimportant part in the subse- 
quent removal of the carbon is shown by the fact that iron boils 
more ily after a quick melt than after a slowone. 9.16: The 
helper commenced to break up and melt the iron ; tle cinder was 
gradually softening and melting, and a thin layer of it soon 
covered the bath of molten iron. 9.27: The iron was all melted 
and rabbling commenced ; the damper was lowered and the blast 
shut off. At this point samples of iron and cinder were taken 
out in an iron ladle ; their composition is given in Columns I. of 
the tables of analyses, The composition of the cinder is very 


nearly the same as that of hammer slag, and the bath of iron"has 
undergone very little if any chemical action ; a little of the silicon 
may have been removed, but that is all. At this stage the cinder 
was melting and rising up through the bath of iron by virtue of 
its lower specific gravity, so that a thick layer of cinder gradually 
accumulated upon the surface of the iron; this action, together 
with the short quick strokes of the rabble, brought every portion 
of the iron and cinder into close contact. It is evident that this 
thorough mixing would be retarded, and to some extent prevented, 
if the molten contents of the furnace were allowed to become too 
fluid. ‘This would rapidly occur if the furnace were allowed to 
get too hot, and it is for this reason that the damper was lowered 
and the blast shut off as soon as the charge was all melted. 9°32: 
The iron was thickening rapidly and the cinder in full effervescence, 
due to the spirting ig Sd jets of carbonic oxide, which burn with 
their characteristic blue flame, forming the ‘‘ candles” of the 
puddler. The carbonic oxide is evidently produced by the oxida- 
tion of part of the carbon by the oxides cf iron present in the 
cinder. 9.33: The cinder had risen up to the foreplate ; a little 
blast was now put on and the damper gg | slightly raised, to keep 
the furnace from getting too cold. 9.35: The iron was completely 
thickened ; samples No. II. of iron and cinder were now taken, 
As will be seen es iron analyses Nos. I and II; the 
silicon and manganese were by this time almost completely re- 
moved, the phosphorus diminished by about one-third, and the 
graphitic carbon partly removed. ‘The proportions of silicon, 
manganese, and phosphorus in the slag have increased, their 
oxidation having been effec at the expense of the ferric 
oxide; it has probably been reduced to ferrous oxide, or 
perhaps even to metallic iron, That the oxides of iron pre- 
sent in the puddling furnace can be reduced to the metallic 
state is proved by the fact that in some works, where a 
pig iron containing but little silicon is puddled and rich 
magnetite used for fettling, it is by no means rare for the yield of 
puddle bar to equal or even to exceed the weight of pig iron 
charged. 9.37: The effervescence was very violent, and the 
cinder having risen still higher, was running over the foreplate. 
9.40 : The iron came up on the boil; that is, it separated and 
floated on the cinder in the form of small malleable granules. 
Samples No. III. of cinder and iron were taken. his and the 
following samples of iron can hardly be expected to represent 
with perfect accuracy the average composition of the iron in the 
furnace, as, in spite of every precaution, it was found almost im- 
possible to obtain true average samples; they also retain some 
intermixed cinder, which could not be completely removed. This 
is the source of the silica returned in the analyses, for it is not 
likely that at this advanced stage of the process the iron should 
retain more than a minute trace of silicon, if any at all. 9.43: 
The iron was still boiling vigorously, the damper being about half 
raised and the blast full on. 9.45: The iron commenced to drop ; 
that is, the granules began to cohere into larger masses, and to 
collect upon the bottom of the furnace. Samples No. IV. of iron 
and cinder were taken. This and the next sample of cinder con- 
tained a good deal of aye | divided metallic iron diffused through 


them. 9.49: The iron all dropped. Samples No. V. were 
taken. It seems that the changes that had occurred during the 


last quarter of an hour td pene as well as chemical. The 
composition of the cinder had hardly varied ; the iron had slowly 
parted with one-third of its carbon, which escaped as carbonic 
oxide; this was the only decided chemical action that had 
occurred, but slight in it may apres, it sufficed to render 
the iron, or rather the steel which had by this time been produced, 
infusible at the temperature of the furnace. 
loosened and lifted up from the bottom. 9.51: It was pulled 
away from the sides. 9.53: It was turned over for the first 
time, and was then repeatedly turned backwards and forwards, 
opened out and all the lumps broken, so that each portion of the 
loose spongy mass was thoroughly exposed to the action of the 
flames and hot air. At this s' considerable oxidation of the 
iron must necessarily occur, and the amount of ferric oxide in the 
cinder increase in proportion. This reaction accounts for the 
excess of ferric oxide shown in cinder analysis No. VI. over that 
in analysis No. V. 10.5: The puddler commenced to ball the 
iron, the damper having been dropped and the blast shut off. Iron 
sample No, Vi, wastaken. 10.14: The firstballwasdrawn. 10.30: 
The cinder was tapped off, and cinder sample No. VI. (=tap cinder) 
wastaken. Ironsample No, VII. is a sample of the puddle bar made. 
It thus appears that the elimination of the carbon and phosphorus 
take place principally in two chief periods of action—near the begin- 
ning and near the end of the heat. As soon as the iron is well 
melted and mixed with the cinder, chemical action is set up. 
Ferric oxide and silicon react, producing ferrous silicate. Carbon 
is capable of reducing both ferric and ferrous oxides, carbonic 
oxide being produced, Ferric oxide is also capable of oxidising 
phosphorus, and probably manganese, the latter action being 
assis’ by the powerful affinity of silica for manganous 
oxide. According to some experiments of Caron—quoted y Dr. 
Percy, “‘ Metallurgy,” Iron and Steel, p. 140—ferric oxide fused 
with silicious pig iron and metallic manganese has the power of 
separating silicon from cast iron, manganous silicate being pro- 
duced. ‘The ferrous oxide thus formed either combines 
with the silica present, or else is reduced to the metallic 
state. After the first vigorous action the process pro- 
ceeds less rapidly, it is true, but nevertheless continuously. 
The oxygen n for the slow removal of the carbon now 
taking place is furnished partly by the reduction of ferrous oxide, 
partly by the ferric oxide of the fettling and bottom. When a 
puddler wishes to bring his iron up on the boil rapidly, he raises 
the butt of his rabble to his shoulder and thus works, bearing 
with all his weight on the point of the tool. ‘This action scrapes 
the highly oxidised compounds of iron off the bottom and mixes 
them with the molten metal ; and it is wonderful to note how 
greatly the condition of the iron may thus be advanced in a few 
minutes by a practised hand. Many puddlers are in the habit of 
throwing roll scale, consisting principally of ferric oxide, into the 
furnace for the same purpose. ‘The iron being thus gradually 
deprived of its carbon, linen adually more and more malle- 
able, and at the same time less fusible, till it collects on the sur- 
face of the bath in little granules, covered at first by a thin layer 
of cinder ; presently all the iron is in the solid state, and the 
cinder begins to liquate from it. It is now ex to the action 
of the gaseous current ing through the furnace, and oxida- 
tion ensues, ferric oxide being produced. This film of oxide 
enveloping each minute granule of iron probably acts by cementa- 
tion until so much carbon has n removed that the iron has 
“come to nature,” and is ready for balling; further oxidation 
would now merely waste the iron, and to prevent any such loss 
the damper is lowered during the process of ing. 


Dr. Siemens said he had made observations on puddling, and 
had written a paper on the subject some years ago, and he thought 
the results he obtained were similar to those given by Mr. Louis, 
although his own paper gave them rather fuller. He regretted 
that . Louis had not given the amount of the Sale. He 
thought that as much should be got out of the puddling furnaces 
as was put in in pigs. 

Professor Jordan said that in France they had for several years 
the same results as were given by Mr. Louis, and M. Gruner had 
written a cr giving similar results. 

Mr. Bell did not agree with the opinion that as much metal 
could be got out as was putin. He considered himself a lucky 
forge-master if he had only on the average a loss of 72 per cent. 

Mr. Louis, in replying, said he was not acquainted with the 
previously published papers on the subject. 

The President proposed a vote of thanks for the paper, and 
stated that two other papers which were on the programme were 
postponed by request of the authors till the next ae, 

On the motion of Mr. Samuelson, M.P., seconded b r. Bes- 
semer, a vote of ks was accorded to the President for his 


9.50: The iron was 





conduct in the chair, and the proceedings then terminated, 
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RAILWAY MATTERS. 


A HEAVY landslip occurred on Tuesday night on the South- 
Western Railway, in a dee raat 4 near Okehampton, just after 
an express train had peaned through, : 

We learn that the construction of a railroad from Tiflis to 
Baku, on the Caspian Sea, will very shortly be begun, and orders 
have been issned to execute the work with all haste. 

An expedition of engineers has been appointed to survey that 
part of ogy Armenian plateau lately pei | by Russia in order 
to test the practicability of a railway as far as the Persian town 
of Rescht, on the southern shore of the Caspian Sea. 


Tr cost the Pennsylvania Railroad £4000 to remove snow and 
ice from the tracks of the Pittsburgh division, most of it on the 
“mountain sections,” during the month of January last—a 
larger sum than for the whole of the years 1875, 1876, 1877, and 
1878. 

THe first steel bridge on record, now being built over the 
Missouri river by the Chicago and Alton Railroad, at Glasgow, 
Mo., is nearly finished. It is a “‘ Howe Truss,” will be of five 
spans, of & , and have an elevation over high-water mark 
of not less than 80ft. The total amount of steel used will be 
1500 tons. 

Tw 1874 an iron railroad bridge over the river near Waterbury, 
U.S., fell through while undergoing a test after its completion, 
and the Central Vermont Railroad Company sued the contractors 
for damages resulting therefrom. The Superior Court at Boston 
the 24th, gave judgment in favour of the railroad for £5000 and 
costs. 

Lorp Hartineton, presiding at the annual dinner of the Rail- 
way Benevolent Institution on the 14th inst., remarked that in 
the railway interest was invested £673,000,000, representin 
17,000 miles of railway, over which 551,000,000 passengers had 
been conveyed last year, while the traffic receipts amounted to 
£60,000,000. ‘The wonder was, he said, that these vast operations 
should be attended with so few accidents. 

Some indignation has been expressed against the New South 
Wales Government use they did not at once accept the 
proposal of the contractors of the Albury and W ‘Wagga line 
of railway to complete it for an extra £25,000 by September next 
instead of by the end of 1880, as specified in the contract, and it 
is thought probable that the Government will be forced to come 
to an arrangement which will allow the through line between 
Melbourne and Sydney to be open for the Exhibition. 

A STARTLING incident which recently occurred on a railway 
journey in South Australia is thus described in the Colonies and 
India ;—* An engine was drawing eight trucks containing railway 
materials, and several persons on the train were admiring the 
sparks from the locomotive, when a guard was seen leaping from 
one truck to the other, and exclaiming that there was a fire in the 
powder truck which contained twelve barrels of powder, each con- 
taining 501b. An overseer, with considerable presence of mind 
got several buckets of water which he threw on the fire and 
quenched it, but most of those present ran off to a safe distance, 
to watch the result. The end of one of the kegs was charred almost 
through.” 

Our Manchester correspondent writes :—Following the intro- 
duction of tramways into Salford an extension of the system is 
being carried out in the Manchester district, and contracts have 
been let for the construction of about twenty-six miles of 
suburban lines under the supervision of Mr. James H. Lynde, 
M. Inst. C.E., of Manchester. The lines, one section of which 
is just being completed, are being constructed on the principle 
known as Barker’s patent, consisting of a continuous cast iron 
sleeper and steel rail, and although this necessarily requires the 
employment of a heavy weight of metal, the present low price of 
materials enables the lines to be put down at a very moderate 
cost. ‘The weight of steel used per mile is about 56 tons, and of 
cast iron about 160 tons, and these materials can, I understand, 
be delivered at Manchester at a cost of about £800 per mile. 

‘THE Newport Railway, which connects Newport and Tayport 
with Dundee by means of the Tay Bridge, and which was recently 
inspected by Major-General Hutchinson, was opened for traffic on 
the 12th inst. ‘The event was unaccompanied by any formal cere- 
mony, and, with the exception of the explosion of a number of 
fog signals on the arrival of the first train at the Tay Bridge 
Station, there was no other demonstration. An efficient train 
service was provided by the North British Railway Company, 
and the earlier trains were exceedingly well patronised, and those 
which arrived at the Tay Bridge station between nine and ten 
o’clock were crowded with passengers. The traffic was carried 
on with excellent punctuality, and general satisfaction has been 
expressed with the arrangements and with the great advantages 
which the opening of the railway has conferred on these villages 
being now placed on a railway system. 

Tue Bombay Chamber of Commerce has lately published a 
lengthy reply to a memorandum sent to the Chambers of Com- 
merce and other public bodies by Mr. Caird shortly after his arrival 
in India to serveon the Famine Commission. In this memorandum 
he asked for opinions as to the cause of the poverty of the 
org and the undeveloped state of the trade of a country which 

ad been described by the Government in last year’s Budget as 
being pe d of Jed material resources, and as capable 
of producing almost every article required for the use of man. 
The first cause it assigns for the state of things mentioned by Mr. 
Caird is the want of railways and roads, It strongly u the 
necessity of opening up the country by the extension of png 
way system, and especially insists upon the immediate comple- 
tion of a direct line between Bombay and Delhi, and the con- 
struction of a line eastwards from Nagpore to the grain-producing 
districts of the central provinces. These and all important rail- 
ways should be made on the standard gauge of existing trunk 
lines, the narrow gauge em See on y for branches and short 
local lines with limited traffic. The Chamber confidently pre- 
dicts that the a Railway so far as constructed on the 
narrow gauge will have to be relaid on the standard gauge. 

A RETURN, supplementary tothe Trade and Navigation Accounts, 
of the exports of iron and steel rails, ten a remarkable 
manner the tendency of that part of the iron and steel trades, and 
proves that in the present year the decline in the iron rail manu- 

acture, which has been for some time noticeable, continu 
whilst there is a partially counterbalancing growth of the stee 
rail manufacture. Taking ey as the t test, it may be 
said that during the first four months of the current year we 
exported 92,166 tons of rails of both classes, in contrast with 
123,930 tons in the oe months of last year. The fall 
occurred in one class only, and it and the chief customers for 
rails, and the changes in the trade, may be shown by a contrast 
of the exports for the two periods. ‘The iron rails exported during 
the first four months of the two years were 52,214 tons in 1878, 
and 14,261 tons in 1879. In the iron rail exports the fall is 
general, though most remarkable in the cases of some of our chief 
consumers of iron rails. ‘This is not the case in regard to steel 
rails. For the same two periods of four months the steel rail 
exports were 71,716 tons in 1878, and 77,905 tons in 1879, Despite 
the large decrease in the shipments to Germany, there is an 
increase to some other parts, more especially to Australia and 
India, sufficient to give a total increase; and it is, moreover, 
noticeable that there is an increased export to the United S 
as well as to American countries generally. It may be add 
that there is a further fall in the decl value. ‘The average 

. value of iron rails exported for the first four months of 1878 was 
about £6 5s, per ton, but the value for the first four months of 
this year was under £6 per ton. In steel rails there was even a 
larger decrease. The average value in the first four months of 
last year was £8 per ton, but for the same period of the present 
year it showed a remarkable fall to a little over £6 5s, 











NOTES AND MEMORANDA. 


Ir is stated that the French Government have adopted Bowers 
air process for bronzing the barrels of their rifles, 


M. Jamin remarks that the electric are which plays between 
two carbon conductors is a true current, and takes msc of 
this fact to submit small quantities of matter to an intense heat 
by causing the arc to be driven upon lime, magnesia, or zirconia, 
upon which that to be heated is placed. 


FALsE amber is made from copal, camphor, and turpentine, 
and is, according to the Chemist and Druggist, much used for 
cigar-holders. t it worth about one-twentieth the price of true 
amber, It may be detected in two ways: a ae placed on a hot 
plate will soon melt, while true amber will bear a very high 
temperature; or, covered with sulphuric ether, it is at once 
ae and soon softens, so that it can be pricked with a pen- 

ife. 


To make caoutchouc indifferent to the action of oils and fats 
without impairing the other properties of vulcanised rubber, the 
following method is employed at the works of C. Schwanitz, jun., 
at Berlin :—The caoutchouc is worked by heated rollers together 
with a mixture of 6 lb. of prepared chalk, 1 lb. of glycerine of 
1°23 sp. gr., 14 oz. of litharge, and 34 0z. of sulphur, For vul- 
canising the mass or the article formed thereof is placed in a bath 
of glycerine, and exposed to a steam pressure of from two to three 
atmospheres, 


M. Picrer recently demonstrated before the Academie des 
Sciénces, theoretically and experimentally, the definition of tem- 
perature, that it is ‘“‘represented by the length of calorific oscilla- 
tion of the molecules of a subst. ” He verifies these two laws 
—(1) The higher the points of fusion, the shorter are the molecular 
oscillations ; (2) the temperatures of fusion of solids correspond- 
ing to equal lengths of oscillation, and the product of the lengths 
of oscillation by the temperatures of fusion, should be a constant 
number for all solids, 

AT a recent ting of the Academie des Sciénces, M. Dausse 

resented a report relative to the embankment of the Tiber at 
me. Instead of trying to obviate inundations by high quay 
walls, this engineer recommends a partly na\ deepening of 
the bed, securing continuous navigation. He bases his argu- 
ments on results of a system ado, on the Po and elsewhere, ia 
which the river is narrowed by dykes, and the thus increased 
velocity insures a sufficient draught of water. In flood-time the 
water-level is lower than formerly, and the expanded river gives 
rich deposits in the larger bed beyond the submersible dykes. 


At the Lyons Observatory an apparatus of simple character, 
constructed by M. Redier, for continuously recording the direc- 
tion of the wind is now in use. A wind vane of suitable form is 
supported on a tripod on equi-distant grooved wheels runnin 
upon a circular horizontal rail of steel. From the win 
vane es down a vertical rod to connection with a cylinder— 
Pp with axis vertical—which is supported below by a steel 
at resting on a plate of agate, and is guided at the upper part 

y horizontal pulleys. Thus each movement of the wind vane is 
transmitted to the cylinder. The latter has wound round it a 
sheet of paper, graduated vertically and horizontally—the vertical 
divisions representing the hours, the horizontal the directions— 
and a pencil applied to the paper is moved in vertical directions 
by clockwork. It will thus be seen that the tracing obtained 
on the paper indicates the successive positions taken by the wind 
vane, and, accordingly, the direction of the wind for any given 
time. 


Tue fourth of the Society of Arts Cantor lectures on “‘ Tele- 
graphy,” by Mr. W. H. Preece, was devoted to a description of 
as and duplex systems of working. There are in 

ngland 320 duplex circuits at work, and the aggregate mileage 
of wire so worked is over 40,000 miles. Various systems of 
duplex working were described, and it was mentioned that 
Mr. Stearns, to whom the principal credit is due for the intro- 
duction of this system, had su ed in duplexing the Atlantic 
cable at the rate.of twenty words of five letters each per minute 
in each direction. The disturbing influences, such as temperature, 
earth currents, thunderstorms, &c., and the means taken to 
obviate their bad effects, were described. Connected with the 
development of duplex work were Gintl, 1853; Frischen, 1854 ; 
Siemens and Halske, 1854; Stearns, 1868; and, as having done 
special work connected with cables, Muirhead. There are six 
circuits filled with quadruplex apparatus in England, but in 
America there are sixty-three circuits, over which the Western 
Union Telegraph Company send eight million m 8 per 
annum. Mayer and Baudot’s system of multiple telegrap y > as 
well as the system of harmonic telegraphy, invented by Cromwell 
Varley in 1870, and a ew carried out by Elisha Gray in 
America, were described. The systems of duplex and quadruplex 
working were shown in actual operation over a wire connectin; 
the room of the Society of Arts with the central telegrap! 
station. - 


Mr. J. Parrinson recently read a paper before the Chemical 
Society, ‘On a Method of Precipitating Manganese entirely as 
Dioxide, and its Application to the Volumetric Determination of 
Manganese.” Many methods of determining manganese volu- 
metrically have been suggested, but none have come into general 
use, owing principally to the difficulty of obtaining the whole of 
the m ese in a definite and uniform state of oxidation. The 
author has examined the methods suggested by Pereiio and 
Leussen, but did not succeed in obtaining regular results. Wright 
and Luff have also been unable to obtain pure manganese dioxide 
by any of the ordinary methods. After numerous experiments 
the author found that the whole of the manganese in a solution 
of manganous chloride could invariably be precipitated in the 
condition of dioxide, if a certain amount of ferrii_ chloride be 
present, by a sufficient excess of a solution of calcium hypo- 
chlorite or bromine water, adding after negng the solution in 
from 140 deg. to 160 deg. ¥ah., an excess of calcium carbonate, 
and then well stirring the mixture. Without the ferric salt the 
precipitation as Mn Os is imperfect. Zinc chloride may be substi- 
tu for ferric chloride, but neither aluminium nor barium 
chloride have the same desirable effect. The author recommends 
the following solutions, &c., the clear liquid obtained by decantation 
from a 1°5 per cent. solution of bleaching powder ; light granular 
calcium carbonate obtained by arg preg an excess of calcium 
chloride by sodium carbonate at 180 deg. Fah.; a 1 per cent. 
solution of ferrous sulphate in dilute—1 in 4—sulphuric acid ; 
standard solution of potassium dichromate equivalent to 1 part 
of iron in 100 of solution. The application of the process to 
manganiferous iron ores is as follows:—10 grains of the ore 
dried at 212 deg. are dissoived in a 20 oz. beaker in about 100 
fluid grains of hydrochloric acid, specific gravity 1°18, calcium 
carbonate is then added until free acid is neutralised, and the 
liquid turns slightly reddish ; 6 or 7 drops of HCl are now added, 
and then 1000 grains of the bleaching powder solution, or 500 
grains of saturated bromine water, and boiling water run in until 
the temperature is raised to 140 deg. to 160 deg. Fah.; 25 grains 
of calcium carbonate are added, and the whole well stirred ; if the 
supseactnnt solution has a pink colour the permanganate is 

uced by a few drops of alcohol. The precipitated oxides of 
iron and manyanese are filtered off and washed, 1000 grains of the 
acidified ferrous sulphate solution are carefully measured into the 
20 oz. beaker a! y used, the filter with its washed contents 
added, a certain quantity of the ferrous oe is oxidised by 
the Mn0:, this quantity is estimated with the standard dichro- 
mate solution, when the quantity of MnOzs can easily be 
calculated. The iron present must be at least equal in weight to 
the manganese during the ape eogge in order to insure the 
absence of lower oxides. The author Cpe: in detail the slight 
modifications necessary in the analysis of spiegeleisen, ferro- 
manganese steel, and manganese slags, 














MISCELLANEA. 

Tue Louisville Car-Wheel Supply Company, which is now 
turning out seventy-five wheels per day, has been compelled to 
enlarge its works for chilled wheel making. 

A RICH discovei y has been made near the Thames, New Zealand, 
of lead and silver deposit. The ore contains 50 per cent. of lead, 
ri an average, £2 worth of silver, and 9 dwts. 13 grs. gold per 

n. 

FRENCH iron is about to find its way into New South Wales, 
the representative of one of the largest ironmasters in France 
being, says the Colonies and India, on a visit to Sydney for the 
purpose of opening up a trade. 

Tue Barrow a mo Company have secured an order for 
the construction of four gun-boats for the Admiralty similar in 
build and style to the Foxhound and Forward, built in their a 
a year or two ago. ‘The company have also in hand the building 
of two torpedo mooring steamers for the Admiralty. 

Messrs. Hinp anp Son, of Nottingham, have just published 
a new illustrative catalogue of machine and hand tools and 
workshop eer of very various kinds, which gives an excel- 
lent idea of the perfection to which labour-saving machinery for 
engineering work has been brought, both as respects design and 
range of purposes. 

Mr. JosHva Reynvsso, mill proprietor, of Lima, has, says the 
Miller, offered prizes of the value of 100,000f.—£4000—for the 
best plans of mill which shall contain improvements in the 
machinery and building hitherto unknown to him. An interna- 
tional jury is to sit in Rome next October, and will decide as to 
the award of the great and of the several small prizes. The 
specification has been drawn up in five languages. 


Mr. Water E. Woop, author of the “‘ Charts of the South 
Staffordshire Iron Trade,” showing for a long series of years the 
fluctuations in prices of wrought iron, pig ircn, coa!, slack, and 
cost of perey ay has recently undertaken the general manage- 
ment of the Bridge and Roofing Company’s Engineering Works 
at Darlaston, who have now in course of erection the magnifi- 
cent roof forming the extension to the Lime-street station at 
Liverpool. 

TuE result of the boring operations for water at Skegness, 
Lincolnshire, a rising seaside resort, m eminently satis- 
factory. Two tu Gin. in diameter, have been sunk, and yield 
from to 4000 gallons per hour each, and overfiow about lft. 
above the surface. The water rises from the lower portion of 
the upper green sand. It has been analysed by Dr. Voelcker, of 
London, who states, ‘“‘The water is not contaminated with 
injurious organic matters and objectional drainage products. It 
is a wholesome drinking water, and suitable for general domestic 
purposes.” 

A company is being formed for the purpose of working the 
Liverton Ironstone Mines which were lately the property of the 
Liverton Ironstone Company, in liquidation. These mines were 
put up for sale by public auction at Middlesbrough in November 
of last year. The bidding, which commenced at £45,000, lay 
between Mr. W. Graham, of Oxford-street, and Mr. Brinton, of 
Stourport. The mines were eventually knocked down to Mr. 
Graham for £50,000. The company which is being projected will 
be eee with a share capital of £100,000 in 10,000 shares £10 
each, 


AN interesting experiment has been made by Messrs. Holds- 
worth and Co., at Stockton, with the view of ascertaining 
whether any serious alteration in plant would be required to 
make slit nail rods out of Cleveland steel. That company at 
present manufacture slit nail rods fromiron. The result of their 
experiment was that it was clearly demonstrated that nail rods 
can be made out of Cleveland steel without the slightest alteration 
in — plant. It has been generally feared that all iron 
- ing plant would have to undergo very extensive and costly 
alteration before it could be made capable of producing the same 
class of goods from steel. 


Ir is stated that the Russian Government have determined upon 
constructing a canal between St. Petersburg and tke sea, for the 
largest v in order to avoid the bar at the mouth of the Neva 
river. Two-thirds of the goods annually arriving at St. Peters- 
burg are carried by lighter ships from Cronstadt, the mouth of 
the river having only a depth of eleven feet at low water level. 
The new canal is to have a depth of twenty feet, and to be pro- 
vided with harbours, docks, and railway stations. The canal, 
which is to reach the sea south of the Neva, will be divided into 
two branches, the one proceeding to the Ekaterinof Ke of the 
river, with docks, and railway stations on the Gutuyeff, Kanoner, 
and Volnoi Islands; the outer going to the village of Emilianovk 
further south. The plan includes the construction of seve: 
ports, bers a. and stations, and is, it is said, to be carried out 
immediately. It will make St. Petersburg the great emporium 
of the empire, and Cronstadt an exclusively military port. 

a first instalment eight million five hundred thousand roubles 
have been set apart to defray the cost. 


As public works in India consist very largely of engineering 


works, it may be well to refer to the effects on engineering progress. 
hich Phe full 


in India, w follows scientific frontier making. 

text of the Government orders, on reduction of expenditure, 
recently published, after alluding to the loss of the famine insur- 
ance fund, and the difficulties arising from exchange, anc after 
hinting at the possibility of fresh taxation, dwells on the necessity 
of putting all practicable limits to public expenditure. — a 
passing reference is made to military charges, but it is notified to 
the civil departments that—‘‘ No increase of the public expendi- 
ture will be allowed which is not essential and unavoidable ; and 
it will be the immediate duty of every department to make with- 
out delay a searching review of the whole of the charges under its 
control. Unless there is yP sas eorwe necessity, no improvements, 
however desirable, in the inistration must be undertaken if 
they involve increased charges; no fresh establishment must be 
entertained ; no new offices created ; no new works commenced 
which can possibly be postponed.” Public works are to be closely 
watched, and no new works involving a cost of over 2500 rupees 
are to be begun without the express sanction of the Provincial 
Governments. The latter are warned that it may become neces- 
sury to decrease the resources allotted to public works, 


WE regret to announce the death of Mr. Thomas Wills, F.C.S., 
who has acted as secretary to the Chemical Section of the Society 
of Arts since it was first founded in 1874. Mr. Wills was born 
in 1850, in Devonshire ; he was educated at University College 
School and at King’s College. In the early part of 1868 he 
became an assistant to Dr. Odling at St. Bartholemew’s Hospital, 
and in the latter part of that year, on Dr. Odling being elected to 
the Fullerian professorship at the Royal Institution, Mr. Wills was 
appointed his official assistant. In 1873 he resigned this post to 
aceept the position of Demonstrator in Chemistry at the Royal 
Naval College, and in the following year he became connected 
with the Society of Arts. He held for some time the position of 
chemist to the Phoenix Gas Company. For several years he 
acted as secretary to Section B (Chémistry) of the British 
Association, and he was a member of the Associati ¢ itt 
for ascertaining the best methods of improving the illuminating 
power of coal His most recent _— of work was in con- 
nection with Sy subject of electric lighting. Dr. Tyndall, in 
giving evidence upon the electric light before a committee of the 
House of Commons, referred to Mr. Wills as having discovered 
that oxides of nitrogen were given off by the voltaic arc, thus 
rendering the light to that extent injurious. His death was 
most sudden and unexpected. He fell a victim to typhoid 
fever, which carried him off after an illness of less than a 
hag He was only twenty-eight years of age at the time of 
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AGENTS FOR THE SALE OF THE 
roRmIe ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GeROLD and = Booksellers. 


IPSIC.—A. TWIETMEYER, A 
NEW YORK.—Tae Witmer and Rocers News Company, 
81, Beekman-street. 


TT ———— 
TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : é 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 








*,* In consequence of the great length at which we have reported 
the proceedings of the Iron and Steel Institute, we have been 
compelled to hold over till next week a large number of Letters to 
the Editor which are in type. 

J. D. (Dublin).— We replied to your question concerning the Factory Acts in 
Tue Encineer for March 15th, 1878. You, and not a few other sub- 
scribers, might consult this column every week with advantage. 

H. H.—7he secretary is no doubt in a position to supply accurate informa- 
tion. The rule has been varied from time to time according as the demand 

Sor engincers in India has augmented or declined. As it is probable that 
the P. W. D. staff will be much reduced ere long, the Government are not 
anxious to obtain engineers. 

A. L 8.—The arrangement shown in your sketch is, 80 far as we know, novel. 
It would probably answer very well if the details were worked out carefully. 
The engine is very much in the way of the fireman in your tracing. You 
would, we faney, have to turn the bouler the other way about. Why not use 
the engine wheels as drivers? 

W. T. C.—If you use anything which forms the subject of an existing patent 

you will be liable, If the gentleman you name has patented the article you 
cannot use it. If he has not patented it you may. Whether he has pateated 
it or not must rest with you and your advisers to determine from a con- 
sideration of his specisications, and possibly also from an examination into 
what has been done by others. 

Sropent.—The pier if built with great care of selected Staffordshire blue 
bricks lad in Portland cement, gauged half clean sharp sand, half 
cement, by measure, will carry the load. The bricks should be soaked in 
water twelve hours before they are lard, and the load should not be put on 
them for about two months. If you have good stone, such as limestone or 
granite, it will be better ts use it than the brickwork, 

R. V. M.—The maximum load which can come on a railway bridge will be 
represented by covering it with locomotives, and may reach about 1 ton 
per foot run. The weight of a bridge varies with its span, its width, and 
other considerations, and must be at least approximately calculated for each 
particular case. The moving and dead loads are often calculated together, 
but to be accurate they should be treated separately. See Cargill on 
“ Strains in Bridges and Roof Structures,” published by Spon, Charing 

CEMENTING WOOD AND INDIA-RUBBER. 
(To the Editor of The Engineer.) 
Sir,—Will any reader of Tue Enatneer tell me how to — —" 
. H..F, 


and india-rubber firmly together? 
Penzance, May 2Ist. 











RE-TINNING TIN PLATE ARTICLES. 
(To the Editor of The Engineer.) 

Si1rx,—Can any of your correspondents tell me if there is such a thing 
as a solution of tin, or any kind of preparation, that could be easil 
applied to tin articles slightly rusted, and that will make them loo 
bright again ? J. 0. 

Barnstaple. 





STEEL BOILER-PLATES. 
(To the Editor of The Bngvneer.) 

Sir,—Permit me to correct an inaccuracy in your re 
at the meeting of the Iron and Steel Institute. Speaking of boiler-plates, 
I stated that 2740 tons had been e b pany for 1 tive, 
stationary, and marine boilers, and I did not know of more than six 
plates which had failed, and in each case the failure was caused in the 
manner described by Mr. Parker or previous 8! ers. Iam anxious to 
have this correction made, because the statement I am reported to give 
would be untrue and misleading. James RILEY. 

The Steel Company of Scotland, Limited, 

150, Hope-street, Glasgow, May 2Ist. 


rt of what I said 





THE FAILURES IN THE IRON TRADE. 
(To the Editor of The Engineer.) 

Sir,—A statement appeared in Taz Enorneer of last week to the effect 
that I am a partner in Lloyd and Co. I beg to say I to bea 
partner in that firm some time ago. It may also possibly be inferred by 
some who might only casually read the column in which the above 
statement appears, that I ama shareholder in Hopkins, Gilkes, and Co., 
Limited I may say I never held a share in that undertaking, nor in any 
undertaking in which it would be probable I should be likely at any 
time to have business relations in connection with my profession. Lloyd 
and Co. were solely engaged in the ting of iron. 

Harrison Hayter. 


83, Great George-street, Westminster, 8.W., May 19th. 


Tar Ena be had, + tp in country 

HE INEER can any town or 

at the various rail: : or it can, ¥f preferred, be supplied direct 
id in advance) :— 

uding double number)... .. «. ° oe. 6d. 


two shillings and sixpence per annum will 
bo bacid 


Binding Tux Rwormeun Volume, price 2s, 0d. each. 
IGINEER Volume, price 2s. 

Volumes of Tue ENGINEER can be 188, each :— 

Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 48, 44, and 46. 

complete set of Tak ENGINEER cun be made up, comprising 46 volumes. 





— 





rates. 

Remittance Post-ofice Order, — Australia, Belgium, Brazil, British 
Columbia, Bri Guiana, Canada, Cape of Good H , Denmark, Egypt, 
“Rata, Netherlands, New Brunswick, tar, India Te evr Routh Wales 


» Portugal, d, Turke 
United States, West Coast of West Indies, China vid South. 
“"femittance by: Bill in London, Ayres Fran 

oe in —Al Buenos ¥ lon, ce, 
and , Ionian Islands, Norway, Panama, Peru, Russia, 
pe 7) vo £1168, Chili, Borneo, and Java, £258. India, 


ADVERTISEMENTS. 


*e* The charge for Advertisements of four lines and wnder is three shillings 
for every two lines afterwards one shilling and : odd lines are 
charged one shilling. The line a San i 


tisement measures an inch or more the charge is ten shillings per inch. All 

single advertisements from the country must be accompanied by stamps in 

payment, Alternate advertisements will be inserted with all practical 

regularity, but regularity in any such case. All 

except weekly advertisements taken subject to this condition. 

AD SANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six 0’ IN EACH WEEK. 








MEETING NEXT WEEE. 


Tae InetiTutTi Orvit, Enonrgers.—Tuesday, 
Dock Gates," by Mfr, A, Fy Blandy, Me fast, Crt? Se MB Pes 





THE ENGINEER. 


MAY 23, 1879. 














THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 


OutsipERS have reason to believe that the Royal 
Agricultural Society and the icultural engineers of 
Great Britain do not live on terms with each other. 
Mutterings of discontent are heard now and then; and 
dissatisfaction occasionally takes a more prominent shape. 
A mistaken notion exists that the Royal Agricultural 
Society is made up mainly of engineers; the truth bein 
that although a few engineers do sit at its Council boa 
and take part in its proceedings, the majority is composed 
of gentlemen who represent the more strictly farming 
element in society. In other words, those whe buy from 
the engineer are more numerous than those who sell 
engines and implements to the farmer. The Society is 
no doubt animated by a desire to do strict justice between 
the consumer and producer, and this is by no means an 
easy task. Ind the engineer is possessed by the 
belief—in some respects it is very well founded—that the 
Society thinks more of the interests of the farmer than 
those of himself, and the result is that discontent to 
which we have referred. We are sorry to say that the 
feeling of antagonism has been recently strengthened by 
what appeared at first sight to be incapable of evoking 
any ill-feeling; and the success of a very excellent scheme 
is consequently just now imperilled. It occurred last 

ear to Mr. Anderson, consulting engineer to the 
iety, and Mr. Jenkins, ‘ts secretary, almost simul- 
taneously, that an exhibition of old examples of 
agricultural engineering and implement making would 
constitute an interesting and valuable addition to 
the Kilburn Show. It soon became apparent that to 
make this exhibition useful and attractive to the general 
public it would be advisable to add modern examples of 
agricultural engineering for the sake of contrast, to be 
exhibited in close contiguity with their ancestors. The 
idea was worked out very energetically by Mr. Jenkins, 
and a special shed is being constructed, and will be set 
apart for the required purpose. This shed and its con- 
tents are now spoken of as the “Kilburn Museum,” a 
title which is hardly appropriate, because the exhibition 
will last but a week. We understand that little diffi- 
culty has been encountered in getting together the old 
machines and implements ; but the case is, we regret to 
say, very different as regards modern specimens of the 
engineer's art. It is obvious that a selection of some 
kind must be made, and the Royal Agricultural Society. 
to avoid placing itself in an invidious position, suggested 
that the exhibitors, that is to say, the engineers generally, 
should themselves pick out what was needed. This they 
flatly refused to do. The Society then argued that it 
had no better means of knowing what were the best 
machines and implements than its own prize lists ; and 
accordingly it has decided that nothing shall be found in 
the modern side of the museum which has not recently 
taken a prize at some of the Society’s annual meetings. 
This decision is much to be regretted, because in the first 
place the — lists are not the best standard of compara- 
tive excellence, and in the second it was not necessary 
for the intended purpose that only the best of everything 
should be shown. For example, any good portable 
engine built in 1878 would suffice for comparison with a 
rtable engine constructed mes years 20 just as well 
if not better than a racer which had taken a prize at 
Oxford or Cardiff. 

To regard the prize list as an accurate exponent of 
excellence is a great mistake. Thanks to the antagonism 
between the Society and engineers, as well as to other 
causes on which it is unnecessary we should dwell 
because it forms no part of our present purpose to discuss 
them, most of the leading firms have for years past 
more or less held aloof from the competitive trials carried 
out by the Society. Whether engineers have or have not 
been right in adopting this course has nothing to do with 
the matter in hand. Suffice it to say that they feel 
much aggrieved by the course taken by the Society, 
maintain that the very best implements and machines 
will be excluded, and that a selection on recent 
prize lists can only bring ther machinery made by 
second-class firms of no widespread wr weer, and 
incompetent to represent the progress which has been made 
in agricultural engineering during the last. few years. 
We understand the feeling and = with it to 
some extent, but we venture to add that the engineers 
have themselves to thank. They are, with a few 
exceptions, inconsistent. Until within the last few years 
they willingly or unwillingly competed for the Society’s 

rizes and were glad to get them, and the Society can 
hardly be expected to say that a dozen firms being 
well provided with medals they will give no more. It is 
uite open to a firm to say “ We will not compete,” but 
they should not grumble because others covet such dis- 
tinctions as they themselves have won. Knowing that 
competitions still take place, and not ignorant of the 
internal life of the Society, certain leading members of 
great firms must have been aware that it was not impos- 
sible that the Council would do what it has actually 
done; and the engineers being in the minority and unable 
to modify the action of the Society, should have dis- 
armed it by making the selection which the Society 
suggested. That they have not done so admits of but 
one explanation, namely, that no one could be found with 
sufficient courage to attempt to make the choice, and it 
follows that the contents of the modern side of the 
museum bid fair to be very incomplete and inadequate 
to the required end. 

It appears to us that a mistake has been made from 
the outset in attaching an undue commercial value to 
an pena in the museum. The idea got abroad 
that the presence of an engine or an implement therein 


would be regarded as tantamount to the reception of an 


f 
important prize; that, in a word, @ machine found within 





its walls would be endowed with a certificate of merit of 
much potency. Nothing can be further—as we under- 
stand the intentions of Mr. Anderson and Mr. Jenkins— 
from the truth. The machines in the modern side of the 
building are intended to serve simply as a convenient 
contrast to the archzological remains at the other side. 


Viewed in this light, it is not n that they should 
be the very best of their kind, nor at is it desirable. 
It is certain that they should be typical, but that is all. 


Now the best types are made by certain well-known 
firms, but these firms will, under the conditions at pre- 
sent obtaining, be excluded. So far as commercial 
influences are concerned, the museum was intended to 
have nothing to do with them ; and it would, we think, 
have met every pur typical machines and 
implements from well-known houses been exhibited with- 
out name or address, or any means by which during the 
time of the show the makers could a identified by the 
outside public. To thisit might be objected that, treated 
in this way, the museum would lose all commercial value. 
To which the answer is obvious. The museum was not 
intended to have any commercial value. If this idea of 
commercial value could be fairly got rid of no difficulty 
should be felt by engineers in making the required selec- 
tions; and we dare to hope that it is not yet too late, and 
that the Society may be spared the task of choosing what 
is to go into the museum. As matters stand now, it 
will be impossible to separate the commercial element 
from the scheme. Every man who can get a machine 
or an implement into the museum will go on his way 
rejoicing. Such a result is on all accounts to be 
deprecated; and if no other alternative can be found 
then a suggestion made by Mr. Howard should be 
adopted, and the modern side of the museum abandoned 
altogether. The contrast will then be found in the 
showyard. 


NATIONAL WATER SUPPLY. 

UNDER whose or what influence the Prince of Wales was 
last year induced to write to the chairman of the Council 
of the Society of Arts respecting a comprehensive scheme 
of water supply for “oo towns oe re it is not _ 
necessary to inquire, for it is already too apparent. It 
will be remembered that, ostensibly in consequence of 
this letter only, the Society of Arts held a congress in 
May, 1878, for the purpose of discussing the subject. The 
leading object in the whole business, however, became 
obvious at the close of the edifying congress, when 
resolutions were passed proposing that overnment 
“should appoint a smi rmanent Commission to 
investigate and collect the facts connected with 
water supply in various districts throughout the United 
Kingdom, in order to facilitate the utilisation of 
the national sources of water supply fur the benefit of 
the country as a whole.” In our impression for the 24th 
of May last year, we criticised the papers read and dis- 
cussions thereon at the Congress, and we had hoped that 
useless amateur interference in this matter would 
have dropped—not to be again taken up in the same 
unsystematic, miscellaneous, and thoroughly incompetent 
and useless manner. Not so, however. The object of 
some of the chief movers in the matter was not 
achieved. The nice little permanent Commission 
was not appointed. Now, we may say at once that 
it is the duty of everyone to protest against the appoint- 
ment of such a Commission, useless to everyone except 
its members. These members are to be paid to 
learn “water supply” in order to collect facts relating 
to it. They are then to proceed to “investigate” the 
facts, and by the end of a few years this useful “small 

rmanent Commission” would have learned—what ? 

imply a good part of what dozens of our waterworks 
engineers know already, but the part they would not 
would be at least as important as that that they would 
have learned, namely, the application of hydro-geological 
meteorological, and hyetographical facts to the practical 
construction of works of water supply. For doing this 
the people would have to pay, and, in return, would get 
simply nothing. The towns or vi requiring water 
supply would still be unable to get their water without 
works, however much they might be taught about its 
sources and limits, and for the construction of their 
works they must employ engineers, and engineers will 
not be able to get the work done one penny cheaper 
because a small permanent Commission has learned some- 
thing about sources of water supply, and made a pretty 
map to show the limits of drainage and supply areas. 

The first thing the Council of the Society of Arts did 
in this matter was just that which a township would 
have to do to get water, namely, wro%e to those who are 
known to have made a study of water —— questions 
and asked them their opinions respecting the best. means 
of satisfying their wants. In reply to this application 
the society got alot of replies and papers, most of which 
were mere compilations of the sort of thing that is to be 
met in wae discussion upon water supply questions. 
Very few of the papers touched upon the important 
question of village supply, and the few that did oney 
re-furbished the old evidence of the facility with whic 
every place in the whole kingdom might be supplied with 
water, either by itself or in some cases in connection with 
other items. Most of the papers talked about a national 
system, but not one gave the slightest clue to such a 
system other than the division which nature has 
p beer effected into water sheds. This division the 
conditions of civilisation have forced man to dis- 
regard, and have driven the inhabitants of one water- 
shed into another for their water, as illustrated by Man- 
chester, Edinburgh, and other towns; but how this 
state of things was to be altered, or how districts inter- — 
woven by borrowed “ae were to be separated, no 
one has told. Mr. F. J. Bateman’s reply to the Society of 
Arts, which was very short and to the point, was 
thought by the amateurs to be insufficiently considered 
because it did not recognise the value or possibility of 
the proposed comprehensive scheme, or see any engineer- 
ing difficulty in supplying small places under present con- 
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ditions. Others who contributed information of value 
for discussion simply added to the number of papers on 
their subjects, without adding to the information avail- 
able to those who know where to look for it. 

Another conference was held by the Society of Arts 
last week, and another number of papers read and dis- 
cussed, and, it may truly be said, without adding to the 
available stock of information, and without sho that 
any collection of information by a permanent Commission 
can do any good in any way whatever towards facilitati 
the construction of works of water supply in villages | 
small towns. A collection of the whole of the hydro- 
geological information in the hands of the Geological 
Survey would undoubtedly be of much service to engi- 
neers, and save much of their time, but there is not the 
slightest necessity for the establishment of a new depart- 
ment for the purpose. 

_ It is not more knowledge in any of the sciences involved 
in water supply that is wanted, and if it were no “small 
permanent Commission ” could supply it. [Every engineer 
capable of devising and ing out works for water 
supply, knows where and how to look for all the informa- 
tion necessary to enable him to carry a supply of good 
water into any or every hamlet in the kingdom. Itis not 
want of knowledge that causes people to drink or use 
water unsatisfactory in quality or quetie. It is the 
want of money in most instances, and in some cases it is 
want of proof that the present supply is not all that is 
needed. Those, however, who have not much real know- 
ledge in any one department of water supply science, 
and whose object is to get some National Water 
Supply - Administration -Cut-and-dry-information De- 
partment established, proposed on Friday last two reso- 
lutions, to the effect that they or the meeting were 
very strongly convinced of (1) “The desirability of form- 
ing districts under local authorities for administering 
the water supply of the county; and (2) the question of 
some means being adapted to commence the nucleus of 
a Sepeinest for bringing to a focus the information 
which already exists in the various Government Depart- 
ments on the subject of water supply.” The chairman, 
however, remembered that they had received no decided 
answer from the Government, with regard to the recom- 
mendation of the last year’s Conference asking for a 
Royal Commission on the national supply of water, and 
suggested it might not perhaps be expedient to the 
resolutions. The resolutions were therefore withdrawn. 
The following resolution was, however, passed :—“ That 
this Conference wishes to express its entire satisfaction 
at the action taken by the Prince of Wales in applying 
to the Government for the appointment of a Royal Com- 
mission to inquire into the subject of a national water 
supply, and earnestly hopes that the Government will 
take steps, without any delay, to carry into effect the 
resolution of last year’s Conference.” We sincerely hope, 
however, that the Government will take no such unneces- 
sary steps. There already exists all the necessary 


machinery for poaeie the inhabitants of one district 


from taking the water from another without making 
proper arrangements for the supply, as in the Thirlmere 
—Manchester—scheme, of towns having a claim to the 
water so taken. There is also the necessary machinery 
for preventing people from using for domestic purposes 
water that is positively dangerous to life, and the only 
thing necessary to enable those inhabitants of small 
towns and villages who at present use inferior water to 
obtain a good supply, is money. Without this all the 
water supply reports and commissions that ever were or 
might be asked for cannot help the villagers in the 
slightest degree, and when this is forthcoming they are 
not wanted, for all the Commission could do is already 
done privately. . 


ENGLISH AND AMERICAN LOCOMOTIVES. 


Ir is said that while locomotive engine builders in this 
country find it difficult to obtain a sufficient number of 
orders to keep their hands fairly employed, in the United 
States orders are, if not abundant, still sufficiently 
numerous to satisfy those whose business it is to execute 
them. We are disposed to question the accuracy of this 
assertion ; and we know certainly that, for a long time 
past, American engineers have not been better off for 
orders than their English brethren. There is reason to 
believe, however, that the worst is over in the United 
States, and it is quite possible that at this moment 
American locomotive shops are far busier than our own. 
We have heard it stated that the reason for this must be 
sought in the fiexibility of American genius—that the 
American engineer builds just what is wanted, while the 
Englishman builds just what he likes; that the American 
locomotive is better suited for modern requirements than 
the English engine, and that, as a natural and in-every- 
way-to-be-expected consequence, America gets orders 
while England is neglected. This is a very important 

roposition, and worth careful consideration. It has 

en recently and fully set forth in the United States, 
one a propose to consider here how far it is true, if true 
at all, 

The March number of Harper's New Monthly Maga- 
zine contains an article on “English and American 
Locomotives,” which may be taken as saying all that can 
be said in favour of the latter. The article is very well 
written, and is evidently the work of a man who, if not 
himself an enginecr, has not wanted the assistance of 
engineers to guide him. The article is illustrated, the 
first engraving being an outside elevation of the London 
and Brighton express engine “Grosvenor,” stripped of 
its cab. An American express locomotive, and an 
American freight engine, are also illustrated. But be- 
sides these, certain fly sheets have been put into the 
magazine representing engines built at the Rogers Loco- 
motive Works, Paterson, New Jersey. It is almost 
impossible to identify the first engine printed on the 
557th page of the magazine, but it is extremely like a 
Regers engine. The freight locomotive illustrated on 
page 558 is apparently a “ Consolidation” engine, built 
at the Baldwin Locomotive Works, Philadelphia ; but 





there are some trifling points of difference which render 
it highly probable that this also is a Rogers engine. We 
have no hesitation in saying that the entire article has 
been got up in the interest of the Rogers Locomotive 
Works, and that the number of Harper's New Monthly 
Magazine containing it has been sent to every quarter of 
the globe whence it is possible an order might issue. In 
other words, it is a very clever advertisement ; but it is 
something much more than this. It is a very skilfully 
drawn comparison of the English and the American 
locomotive, in which, to lend a colour of impartiality to 
the thing, full justice is done to the English engine— 
up, however, to a certain pone only. The final paragraph 
of the article sets forth the writer’s views in a very com- 
pact form. It runs as see :—“ ge Bx together, 
the passenger engine, swift and yet of prodigious power. 
and this last tg the Consolidated chain iehtae child 
of American railroad science—and we may, without fear, 
bid all people come and buy our horses. All that the 
English — can do on a perfect road the American 
engine will do; and more than this, it will do good 
work on any road, however rough and cheap. ere 
can be no question which of these two tools is best for 
the world’s work.” The article begins with a very strong 
statement in favour of the English locomotive ;—“ The 
finest piece of steam mechanism in the world is un- 
doubtedly the English locomotive engine.” This asser- 
tion will appear a little fulsome even to the warmest 
admirers of English genius, who may chance to remem- 
ber that we build marine engines as well as locomotives. 
We find as we proceed that this “finest piece of steam 
mechanism” is not, after all, quite so perfect as it might 
be. It is carefully explained that its existence is only 
rendered possible by the admirable nature of the road 
on which it runs ; and that off those roads, or—which 
comes to the same thing—out of England it is worse than 
useless. It has been tried again and again, and the end 
of it all is “the engine is in the ditch, and the unhappy 
stockholders are clamouring for American engines, or at 
least for engines built on American plans.” Our author 
sets forth the reason why. “The Englishman viewin 

it—the American locomotive—from his island is pl 

to call it a crazy affair, as loose jointed as a basket. If 
he ever mounts the foot-board, and tries to use the ma- 
chine, he changes his mind, and contempt becomes 
admiration. It has been likened to a basket ; and 
herein lies its chief merit.” There is much more to the 
same purpose, which may be said to mean no more and 
no less than that the American locomotive has a wheel- 
base so flexible that it will accommodate itself to any 
road, while the English engine is so rigid that it can run 
only on roads which are nearly straight and extremely 
smooth. In support of the latter statement certain 
assertions are made to which we shall come in a moment. 
Before showing how erroneous they are in fact and in 
rage gas we wish to pot out that English engineers 
© not now, nor have they at any time, drawn invidious 
comparisons between American locomotives and baskets. 
It has been said over and over again, that if American 
roads had been better and more honestly made, locomo- 
tive engine builders would not have been so hard 
pressed as they have been to produce engines which 
could be worked with safety. The skill and genius of 
the American locomotive engineer have always been 
recognised in this country. Exception has been taken, 
and that justly, to his csc! Mla Not one American 
locomotive in twenty will compare favourably, in this 
respect, with English engines ; and the very flexibility 
on which our author lays so much stress has often been 
as necessary to compensate for defects in fitting and 
workmanship as for inequalities and sharp curves in 
the permanent way. It has always been said in this 
country that while the Jesign of the American engine 
for its intended purpose was admirable, its workmanship 
hardly ever did justice to that design. Things have, no 
doubt, been altered for the better in this respect in cer- 
tain locomotive shops within the last few years; but 
that American workmanship is, as a rule, far behind 
that of England, France, or Germany, was very clearly 
set forth as recently as last year at the Paris Exhibition. 
America sent but a single locomotive to Paris, and those 
who had an opportunity of examining it will admit that, 
while its design was ingenious, its workmanship was 
execrable. It would be impossible to — an engine 
so badly finished in this country. It has been said that 
it was not a representative engine ; but this is untrue. 
It was not, perhaps, got up for exhibition, but it fairly 
represented the class of work put into hundreds of 
American goods engines every year, and it afforded 
ample proof that the old system of building locomotives 
without drawings—a set of wooden rods cut to length 
being used to supply the necessary dimensions—has 
hardly yet become extinct in the States. We do not 
for a moment mean to assert that all American locomo- 
tives are of faulty workmanship ; but we do assert that 
American engines have, up to a very recent period in- 
deed, supplied English engineers with plenty of room 
for severe criticism in this matter of finish, We 
have dwelt at some length on this point, because we 
happen to know that, in the United States, it is very 
commonly held that Englishmen abuse erican loco- 
motives all round. Nothing can be further from the 
truth. English engineers whose good opinion is worth 
having, have always admitted, and admit now, that the 
principle on which the American locomotive has been 
designed is in many respects excellent, while they hold 
that the way in which the principle has been reduced to 
practice has been, and is now in many cases, about as 
bad as ible. 

The American locomotive gets over a crooked and bad 
road better than an English locomotive sulely by virtue 
of its flexible wheel-base. According to Harper's New 
Monthly Magazine, English engines are practically quite 
rigid.. “A four-wheeled road carriage has two systems 
of springs, crosswise and lengthwise; and by this 
arrangement the wheels adjust themselves to inequalities 
in the surface of the road. It may slope on one side ; it 





may be crowning in the middle, or have ridges or gullies ; 
but under all circumstances each of the four wheels rests 
on the ground, and the body of the vehicle fits itself to 
every change in level, and always maintains its equili- 
brium. It seems past belief, but the English locomotive 
has no provision of this kind. It sup a perfect 
road-bed, with both rails always on a coal with each 
other. But railways are seldom in this perfect condition, 
and the result is, the engine rests at times on only three 
wheels, or its framework bends and settles down, till the 
wheels all find support, thus wrenching the whole 
machine out of shape.” The foregoing ge contrasts 
slightly with that which we have already quoted. It is 
so nonsensically untrue that it would not be worth while 
to contradict it, were it not that it might deceive unwary 
foreigners who have never seen an English engine. It 
may said that strict accuracy is not to be expected 
from a popular magazine ; but //arper’s New Monthl 
is @ quasi-scientific periodical, and, in any case, the article 
with which we are dealing has been issued under the 
auspices of the Rogers Locomotive Works. The managers 
of that establishment must know that English locomotives 
are carried on side springs; that side springs only are 
required to enable all six wheels of an engine to rest on 
an uneven road; that American locomotives are no better 
off in this respect than English engines, inasmuch as 
they are carried on side springs only; and yet they 
permit an absolutely untruthful statement to go forth to 
the world as though it were perfectly true. This is hardly 
legitimate advertising. 

We shall not attempt to follow our author step by step 
in his mistakes concerning English engines. - It, must 
suffice that we tell such of our readers as are not familiar 
with the question at issue, that the modern English loco- 
motive is { ust as flexible as anything built in the States 
when needs be. On certain of our older, straighter, and 
better laid lines, a comparatively stiff engine is still used, 
and with the most satisfactory results. But on all lines 
where curves of moderate radius are encountered, bogies 
are fitted to the engines. These are of various patterns, 
but the Adams’ traversing bogie most in favour, imparts 
more flexibility than any nee invented in the United 
States. To distribute weight, balance beams between 
springs are freely employed, and even those transverse 
springs which our author would have us believe are 
essential to a good engine, notwithstanding that they are 
never used in the United States, have been somewhat 
freely employed in this country for leading axles. If 
flexible engines are really wanted—and they are wanted 
for nearly all railways in new countries—then can 
England supply them as well as the United States. 
Hitherto the English engine has not made as much pro- 
gress abroad as it ought, because its builders have been 
unable to compete with America in price, and we believe 
that this has been mainly due to the fixed determination 
of the English builder to give excellent workmanship. 
The Americans have adopted certain methods of con- 
struction which are very cheap and good enough. We 
see no reason why we should not adopt them. The 
difference in price Frode cast iron and wrought iron 
wheels will not unfrequently decide who gets a contract 
or make the difference between working at a very small 
piofit or a small loss. But English makers will not 
tender for cast iron wheels. It would require much more 
i than we can spare to make our meaning clear to 
those who are not well versed in the constructive details 
of American locomotives. Those who are, will need no 
explanation at our hands. It has been well understood 
for some time past that American locomotive engine 
builders are determined to beat us out of the world’s 
markets if they can. The best way to defeat them is to 
let it be known that] in England engines are built daily 
which possess all the desired features of the American 
system—flexible wheel base, outside woe compensa- 
tion levers, spark arresters, everything that can be 
desired. The question is, can such engines be sold at a 
profit with present prices? The reply must be in the 
negative, unless engine builders choose to follow American 
practice in many points, and to this there can be no 
— Surely English engineers are not too proud 
to learn. 





STEEL AND IRON GUNS, 


Tue Thunderer 38-ton gun fragments have arrived at 
Woolwich Arsenal; they are not at present open to inspection, 
but it is intended shortly to built them up, to take gutta- 
percha impressions, and to use every available means to assist 
the investigation of the question as to the bursting of the gun. 
Whether at its birthplace its manufacturers can suc in 
throwing any more light on the subject, and whether if they 
do it will meet with credence, may well be doubted. Pro- 
bably few accidents have been the subject of half the 
scrutiny that has already been given to this matter ; and 
seldom if ever has a committee been constituted to undertake 
such a task whose judgment ought to carry more weight than 
that which sat on this gun at Malta. Yet it is notorious that 
few believe in the verdict arrived at. Nevertheless we know 
that most reasonable men will acknowledge that the elements 
of uncertainty are brought to narrow limits. Two theories 
have pelacigall been put forward, namely, that of Captain 
A, Noble and that of Sir W. Palliser. The first-named officer 
unhesitatingly ascribes the bursting of the gun to double 
loading—the latter to the setting up and wedging of the 
wad, No doubt it is somewhat arg aera find that evidence 
can be produced to prove that the gun fired and that it did not 
fire at the simultaneous discharge immediately preceding the 
accident; that only two projectiles struck the water, and that, 
onthe otherhand, three were distinctly seen to do so; thatinthe 
act of loading smoke was seen to issue from the muzzle of the 
gun, and on the other hand that no smoke made its appear- 
ance in this way. Nevertheless there is really less at issue 
than may appear at first. Sir W. Palliser, whose position to 
judge, by the way, must not be compared with that of Captain 

oble, agrees with the last named officer in the fact that the 
projectile wedged or was obstructed by some means in an 
extraordinary way, and that the strain fell on the gun in a 
weak place. Probably few now believe that the slipping 
forward of the shot is a possible means of accounting for the 
accident, Accepting the conclusion that the gun was thus 
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j to an extraordinarily severe strain, it will be forthe 
ee committee on lin and steel guns to use the 
evidence thus laid before them to help them in their consider- 
ation of the respective merits of iron and steel guns. It will 
be a difficult matter to apply it, however, in any definite or 
practical way, as long as the question rests on the liability of 
guns to burst. Information of some kind, it’is true, we may 
expect to be abundant very shortly, A little while 
ago there seemed a difficulty in finding a man who 
would take up the subject of the manufacture of 
heavy iron and steel guns at the United Service Institution. 
In a few months we may — that many of our officers, if 
not our manufacturers, may have learned much at Essen about 
steel guns, and wrought iron guns they ought to be familiar 
with now. Herr Krupp hopes to make experiments with 100-ton 
and 70-ton steel guns next month, and as sent invitations to 
witness the experiments to some in this country. Neverthe- 
less, we doubt whether the Committee or any one else will be 
able to satisfy themselves on the question of liability to burst. 
At Spezia the Elswick 100-ton gun fired a 2000 1b. sapien 
with a maximum velocity of 1542-8it., giving somewhere over 
33,000 foot-tons of stored-up work. The 80-ton gun at Shoe- 
buryness was fired with a velocity of 1600ft., a projectile of 
17001b. weight containing at this velocity over 30,100 foot- 
tons of stored-up work. Now, neither of these guns suf- 
fered from the strain thus imposed upon them. It follows, 
therefore, that a similar performance ought not to injure the 
Krupp guns. Nay, if more be attempted, it cannot be argued 
that the 100-ton gun also might not have borne more had it been 
called upon to do so; but if the respective powers of endurance 
of the guns cannot thus be brought out, in what ty bac 
they to be arrived at? We can scarcely expect really large 
guns to be tested to destruction; yet in what other way are 
we to come to a conclusion? Doubtless if a dozen 38-ton 
guns made on each system were burst, we should arrive at a 
very good notion of their relative powers and behaviour when 
taxed beyond endurance. We should know at what point 
the steel generally went, and whether it went explosively, 
and the same with the wrought iron. As, however, such a 
programme is out of the question, it will be necessary to tuin 
attention to other points. What are these to be? The pene- 
tration of armour hardly comes in, for it can make no differ- 
ence toa projectile moving at a certain velocity through the 
air, whether it was fired from a steel breech-loader or 
a wrought iron and steel muzzle-loader. Price is hardly 
a question that can be settled when only a few experi- 
mental guns are made. Yet if the question is to narrow itself 
to the ——'s merits of breech and muzzle-loaders, the 
public will be disappointed. Perhaps in a short time we 
shall know something definite. Assuming the questions to 
be chiefly those of safety, of price, and of method of loading, 
it appears to us as if the investigation is likely to be attended 
with difficulty. 


THE AMERICAN IRON TRADE FOR 1878. 


Tue annual report cf Mr. Swank, secretary to the Ameri- 
can Iron and Steel Association, has just been made public, 
and we learn from it that more iron and steel were made in 
the United States in 1878 than in the preceding year, but that 
the prices obtained have been the aban on record, The 
highest quoted price was obtained in 1872, namely, 
53°87 dollars per ton of 20001b. of pig iron. In 1878 the 
price was 16°50 dollars. In 1878 the blast furnaces of 
America produced 2,577,361 tons of iron. The States which 
increased their production of pig iron in 1878 were Vermont, 
Connecticut, New York, New Salter, Pennsylvania, Virginia, 
Georgia, Alabama, West Virginia, Kentucky, Tennessee, 
Ohio, Illinois, Wisconsin, and Oregon. Those which decreased 
their production were Maine, Massachusetts, Maryland, 
Michigan, and Missouri. North Carolina, Texas, and Indiana 
made pig iron in 1877, but made none in 1878. The in- 
cre production of 1878 over 1877 was 262,776 net tons. 
In certain districts the iron trade is rapidly dying out. Thus 
in 1874, and again in 1876, there were twenty-three States 
and the territory of Utah engaged in the production of pig 
iron; in 1877, Oregon and Utah made no pig iron; and in 
1878, Texas, North Carolina, Indiana, and Utah made none. 
Only twenty States, therefore, made pig iron in 1878. No 
new iron-making territory has been developed during the 
past few years, except the Hocking Valley, in Ohio. More fur- 
naces are being abandoned than are being built, from which it 
follows that the number of blast furnaces in the United States 
is now decreasing. The following figures, giving the number 
of completed furnaces at the close of each of the last seven 
years, will show this :—1872, 612; 1873, 657; 1874, 693; 
1875, 713; 1876, 712; 1877, 716; 1878, 692. The number of 
furnaces in blast at the close of 1878 was 265; out of blast, 
427. At the close of 1877, the number in blast was 270; out 
of blast, 446. As the production of pig iron was 262,776 net 


tons — in 1878 than in 1877, it is clear, from a compari- | h 


son of the number of furnaces in blast in each of these years, 
that American furnace practice greatly improved in 1878. On 
the whole, these figures are, in some respects, encouraging 
for the English ironmaster. 


AN AMERICAN LOCK-OUT, 


EnG.isu iron and coalmasters, who have experienced and are 
still experiencing so much trouble in connection with their 
efforts to adjust wages to prices, will not be uninterested to 
learn that a t strife is impending under similar circum- 
stances on the other side of the Atlantic. On the Ist of June 
& wages contract, which has for some time been in force at the 
mills and forges in Pittsburgh, terminates, The lapsing scale 
is higher than that paid by the Eastern manufacturers, who 
are thereby able to compete with those in the West. Under 
these circumstances, the ironmasters of Pittsburgh desire a 
new and a lower scale. They ask that it may not be 
higher than that now in force at the works of their 
competitors, Butin Pittsburgh, operatives make no advance 
towards meeting the views of their employers. Each side is 
fairly compact, and we have reason to know that the employers 
are preparing to face the difficulties of a lock-out which would 
affect no fewer than 20,000 operatives located in only a small 
district. That the ironmasters of Pittsburgh find it high 
time to seek to bring about a reduction in wages will be pro- 
n d reasonable enough if it is borne in mind that they 
are now paying 5°00 dols. per ton for puddling, 60 cents for 
puddled rolling, and cents for bar heating and bar 
rolling. At only 1°00 less than they have been paying their 
own men they would be only too happy to find employment 
for a thousand or so of the puddlers who are out of work in 





England, but the importation might be attended with occur- 
rences even more unsatisfactory than those which marked the 
recent introduction of the non-unionists to the Durham pits. 
Our Transatlantic friends should be able to do that which 
we were nevertheless unable to do in Durham—come to a 
settlement without fighting, rather than fight and then come 
to a settlement, 
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[CONCLUDING NOTICE.] 


BerorE finally leaving the Bell Rock structure, it seems 
necessary to make a few remarks upon a subject always 
one of difficulty, namely, upon the relative shares which 
John Rennie and Stevenson appear to have had in 
deciding upon the design finally executed. That Rennie 
should have been called upon at all is confessedly a proof 
that the Commissioners did not then repose sufficient 
confidence in Stevenson to permit bim to design the struc- 
ture without extraneous aid. We have also seen that 
Stevenson’s first idea of a columnar structure differed 
widely from that actually executed. We also see by 
comparison of the figures we have engraved how closely 
Rennie’s and Stevenson’s final designs coincide, and how 
close both are to Smeaton’s Eddystone. In default of 
accurate and consecutive dates, it would be impossible 
now to assign with the accuracy which justice would 
require the respective shares of Rennie and Stevenson 
in working out the design actually executed ; it may be 
looked upon as certain, however, that at first Rennie 
was held by the Commissioners of Northern Lights 
to be the ultimatel responsible engineer for what- 
ever was sanctioned and done, and that Stevenson’s 
position was that of a resident engineer acting 
under Rennie as chief, and in that sense, and on the 
principle that in every work in which many minds and 
many hands are engaged, whether it be the gaining a 
victory, or the designing and completing a building, the 
credit is by something more than usage ascribed to the 
chief. Moreover there can be very little doubt that had 
Rennie’s hands not been over-filled by lucrative engage- 
ments much nearer home, and had not 600 miles of 
weary coach travelling intervened between London and 
the Bell Rock, Rennie would have easily wrested the 
continued command, inspection, and credit of the work 
from Stevenson, and according to the engineering custom 
of the time, which unhappily still survives, have appro- 
priated the credit and probably much of the profit 
to himself. But remoteness and perhaps nationality 
were the Scottish engineer’s safeguards, and before long 
he proved himself so efficient, so entirely competent, that 
he practically became the sole engineer of the structure, 
ook continued so to the end. The chief merit of the 
work, therefore, lies with him, and, though contrary to 
usage, we cannot but justly consider him as the creator 
of the Bell Rock Light, Rennie’s claims, in virtue of 
the close resemblance of his own and Stevenson’s designs, 
both made before the work was commenced, are much 
diminished in importance if, comparing both designs, we 
bear in mind that both were little more than copyists of 
Smeaton. 

Having done with the Bell Rock, the third, or succeed- 
ing chapter, is devoted toa very full account of the 
modern methodsof illumination, and the meansof enabling 
the mariner to distinguish one light from another, as 
iy flashing, intermittent or coloured lights, dec. 

he lion’s share in these improvements which constitute 
the code of the lighthouse engineer of the present day is 
here claimed for Robert Stevenson and his sons, to whom, 
and more especially to Thomas Stevenson, the author of 
the most complete work on the subject in the English 
language, namely, his “Account of the Skerryvore 
Light,” a first place amongst British lighthouse engi- 
neers must be awarded. We cannot but wish, how- 
ever, that more prominence had been given to the 
labours of Tulair, Fresnel, Arago, Renaud, and other 
French engineers and men of science, to whom the 
principles of practice of modern lighthouse illumination 
is so largely due, and something more said of the 
persevering enterprise of the glass manufacturers both 
of France and England, without whose co-operation light- 
ouse engineers of our own day would have had little 
more to boast of than they had at the commencement of 
this century. Less expatiation also would have sufficed 
agen Robert Stevenson’s invention of the guiding slide, 
which enables the lamp to be withdrawn or returned to 
its proper place within a parabolic reflector, when that 
needs to be cleaned, with accuracy and expedition. The 
same remark, — here a little out of its proper place, 
may be made with respect to the balance jib crane as 
used at the Bell Rock Tower, the invention of which is 
ascribed to Robert Stevenson. It was, no doubt, a con- 
venient and useful instrument, but even at the time of its 
adoption at the Bell Rock needed for its production but 
little mechanical skill ; the germ of its contrivance may. 
we believe, be found in more than one old continenta 
work, French or German, on building and carpentry ; and 
better contrivances for hoisting and setting stonework 
are now constantly in use, designed and perfected by 
builders or their workmen, whose names even are not 
recorded. The eleventh and twelfth chapters refer, the 
former to the very slight connection which Stevenson had 
with the Wolf Rock Light—a work which was completed 
in 1870 by Messrs. Walker and Douglass long after Steven- 
son’s death ; the latter to the Carr Rock n, a diffi- 
cult work en anaeane pe but the conception of which 
was bad in design, and the attempt to construct which 
as originally designed had to be abandoned. A full 
narrative of these abortive attempts would, we are 
obliged to believe, add nothing to Stevenson’s fame, 
and would prudently have been avoided by his 
biographer. ‘ 

As to the other res geste of his pitewnns life, are 
they not more than amply chronicle 
of this volume, in which upon generally very slender 
grounds his biographer seeks to represent him as an 


in the later chapters | jad 


comuaee of the all-embracing character of the Telfords 
and Rennies, consulted upon all sorts of projects, and 
—- works of the most diverse nature, harbours, 
roads, the streets of Edinburgh, bridges, ferries, railways, 
and much besides. 

Stevenson’s merits were many and great, and the 
attempt to represent him as occupying the position, not 
only of the most eminent lighthouse engineer of his 
day, which he Bensuace f _was, but as an engineering 
universalist, advising and directing on all sorts of haat 
is in our judgment both ill-founded and unwise. Unti 
1845, when he was already in the decline of life, he was 
in virtue of his appointment by the Commissioners of 
Northern lights, a sort of prisoner in Scotland, and had 
his real merits been a hundred times greater, it was im- 
possible that he should ever have obtained a professional 
position resembling that achieved by Telford and Rennie, 
residents in London, the head-quarters of intelligence 
and wealth, and whose field of work was not the northern 
portion of the British Islands, but Englandand her colonies 
—in a word the whole British Empire on which the sun 
never sets. We have made these remarks in no un- 
friendly or depreciatory spirit, but because we think 
that some injury has unintentionally been done to the 
true fame of the great lighthouse engineer by his 
biographer’s attempt to represent him as of a class of 
engineers to which he certainly did not belong, an 
attempt in support of which many events and circum- 
stances of trivial importance are unduly magnified. We 
could have wished also that something more had been 
told us of Robert Stevenson’s personal character and 
manners ; he was throughout life a devout adherent of 
the Scottish Kirk, of which he was for nearly forty years 
an elder, and died calmly on the 12th July, 1850. Such 
are almost the whole of the meagre particulars vouch- 
safed to us here concerning the private life and character 
of a man of whom Scotland may be justly proud. 
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THE ACTION AGAINST THE Boarp or Trapge.—The Court of 
Common Pleas gave a decision on Saturday week in the applica- 
tion for a new trial of the case of Kain v. Farrer and others. This 
case— which involved a charge against certain officials of the 
Board of Trade for improperly detaining the vessel Dora in the 
Thames, upon the ground that there was reason to believe that 
she was about to proceed to sea in an unfit condition—was tried 
a few weeks ago before Lord Coleridge and a jury, and resulted 
in a verdict for the plaintiff, with £1600 Pag oe The judges 
on Saturday week ordered that the verdict should stand, and 
refused the rule for a new trial, with costs, 


THE SURCHARGE AGAINST THE METROPOLITAN BoarD OF WoRKS. 
—The surcharge of £16,000 against the Metropolitan Board of 
Works is certainly no trifle, and it is not a matter for surprise 
that the members of that body who were responsible for the 
expenditure should have done their best to persuade the Govern- 
ment auditor on Monday that this large sum was properly charge- 
able to the peer In this endeavour they failed, and per- 
haps it is not altogether to be regretted that they did. ‘This 
£16,000 was spent, in opposition to the wise protests of several 
vestries, and districts boards, in bringing forward bills in Parlia- 
ment to obtain another, we cannot say a better, supply of water 
for London. It seems that the auditor holds that this end should 
have been sought by applying fora resolution of Parliament, 
which would have cost nothing, and he therefore disallowed the 


i amount. By this decision the members of the Board of Works 


are made personally responsible for the payment. 


Herr Krupr’s ORDNANCE EXPERIMENTS.—The Berlin corre- 
spondent of the Standard states that ‘‘the programme of the 
ordnance trials, to take place at Herr Krupp’s manufactory in 
July, includes no fewer than twenty-five different experiments, 
extending over four a The experiments will, it is anticipated, 
far exceed in interest those of 1877 and 1878, many of the forth- 
coming performances being entirely new. Besides the experi- 
ments with the new 40 centimetre gun, whose capabilities of 
opening and closing, velocity, and degree of gas pressure will be 
tested with twenty charges, the capabilities of a 2°5 centimetre 
revolver-cannon are to be tried, for the first time, with ten 
charges at 1000 paces. Then follows a trial of Krupp’s iron- 

lated guns, for which a 15°5 centimetre gun will be employed. - 

resistance of the plating will first be investigated, then the 
—_ capabilities of the gun tested with thirty changes, and 
finally the result will be verified with another piece of the same 
description of ordnance in an additional two rounds. The 21 and 
28 centimetre howitzers, a 15 centimetre rifled mortar, and 9°6 
centimetre field-piece will be likewise yx ag ae for various 
experiments. The greatest distance at which trials are to be 
e will be in the case of the 10°5 centimetre siege piece, which 
is to be fired at 10,000 metres, and the 15 centimetre gun, which 





is to be tested at 4000 metres with steel shrapnel.” 
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HALL’S PATENT 


TEAM 





In the Paris Exhibition there was shown a pulsometer with 
some modifications by Mr. Hall, especially relating to the 
steam distributing valve and the suction and discharge valves, 
as shown in our illustrations. It will be seen that the ball 
valve is replaced by one with flat sides and of sphenic section, 
the smaller end of the wedge being semi-circular and rocking 
in w simi shaped cavity in the valve seat, which is 
separately inserted in the pulsometer casting. The valve is 
clearly shown in enlarged section at Fig. 5. The arrangement 
and form of the suction and delivery valves and their seats 
and the means of renewing them or taking them out for the 
purposes of repair or cleaning, are so clearly shown in our 
illustrations, Figs. 3 and 4, which are sections on a b and cd 
of Fig. 2, that it is unnecessary to describe them. 








EDSON’S PATENT RECORDING PRESSURE 
GAUGE. 


We illustrate in the accompanying engraving an improved 
self-registering pressure gauge, the invention of Mr. M. B. 
Edson, of New York, now being introduced in this country 
by Messrs. Elliott, Strand, London. It consists of a hollow 
base, which contains a corrugated pressure diaphragm like 
that of an aneroid barometer, and certain recording mechan- 
ism. The steam is admitted to the base by a suitable pipe, 
and the pressure is indicated by a hand traversing the semi- 
circular dial seen in our engraving. 

Two rollers are provided, on one of which is wound a broad 
strip or ribbon of paper. This is wound off one roller and on 
the other by the action of a lever clock at the back of the 
instrument. A certain length of paper is moved each time, 
so that the vertical lines on the paper indicate the hour of the 
day. A spring with a metallic pencil is so arranged that it 
indicates the pressure on the ribbon of paper by the height 
to which it ascends. 

At the top of the instrument is placed a gong, also driven 
by clockwork, and so arranged that when the pressure rises 
beyond the proper limit the gong will begin to ring and will 
continue to ring until the pressure is reduced. In some cases 
electricity is employed to ring a separate bell at a distance 
from the apparatus. Thus the instrument may be fixed in an 
engine-house while the alarm bell is placed in the office of 
the works manager or superintending engineer. 

By the aid of the Edson pressure-gauge it is possible to 
obtain a continuous record extending over years of the varyirg 
pressures in a boiler. The instrument is also very omen 
to waterworks, and will record the pressure at all hours of 
the day and night in systems of mains. 








SPAR TORPEDO VESSEL ACHERON. 
Axovt eighteen months ago the Government of Sydney, Aus- 
tralia, voted £8000 for theconstruction of two torpedo launches, 
and their design and supervision of construction were entrusted 
to Mr. Norman Selfe, of Sydney. As nothing over ten knots 
had ever been realised in 1 hes there up to that time, Mr. 
Selfe sought for information in our own es and those of 





our contemporaries ; but editors are not at liberty to publish | 
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abundantly. When he decided to use a balance rudder, he | of gear, and stops the fan at once. The boiler is of the 


had never heard of a similar vessel being fitted with one. | 
With regard to the air pump, he could not understand how 
an ordinary air orfeed pump could work noiselessly at from 300 
to 400 revolutions, so he designed special pumps, the air pump 
with two buckets in one barrel moving in opposite directions, 
. turned out a 


and dividing the stroke between them. 


pump also works well. 


It 
great success, works noiselessly at any s 
informs us that he gets 264in. to 274in. of vacuum; the feed 


i, and Mr. Selfe 











Belpaire fire-box type, with Cudworth’s mid- 
feather. The engine is all steel and wrought 
iron, except the cylinders. The crossheads and 
guide blocks are all forged of steel in one piece to 
save height, and few engines of Il4in. stroke 
with such long connecting rods have ever been 
made so low before. The steel plates were tele- 
l graphed for from England, but the steel for the 


In the present case the blower is engine and screw, copper for fire-box, and other materials, 


had to be rummaged out 
from all over the colony, 
and Mr. Selfe had often to 
adapt what he could get. 
The propeller blades are 
of hammered steel on a 
wrought iron boss, 

Our engraving, page 374, 
was copied from a photo- 
graph. The engine has two 
cylinders, llin. and 19in. 
diameter by I4in. stroke; the 
boiler has 300 ljin. tubes ; 
the pressure is 140 1b. ; the 
length of the boat is 80ft. ; 
per beam, 10ft. 3in. 


THE ELECTRIC 
LIGHT AT THE 
ALBERT HALL. 

TuovcH unable for want 

of space to notice the lec- 

ture by Mr. Preece delivered 
at the Albert Hall on the 
7th inst., and exhibition of 
electric light apparatus, of 
which it was inaugural, we 
cannot allow it to pass 
wholly unnoticed in our 
columns, An meen M4 
apparatus emplo. in the 
pas ta of dacle light 
could not fail to be of in- 
terest to a large class, ‘To 
the student, tracing the evo- 
lution of apparatus from the 
crudest to the present form 
was of the utmost import- 
ance; he could see how 
underlying principles have 
been constantly applied, 
and gradually, as modifica- 
tion after modification has 
been introduced, how the 
machine becomes simpler 
and its principle stands out 
in clearer relief. The purel 

scientific mind devotes itself 








all that ned know concerning such craft for obvious reasons, \EDSON’'S PATENT RECORDING PRESSURE GAUGE. to the discovery of new 
e 


so Mr. Selfe had to rely on his own resources. He had to | ‘ : ’ laws, other minds of a 
begin at the beginning, and work the whole thing out. Since | driven direct by friction rollers made of discs of leather | different nature apply these laws to the wants of daily 
the boats have in hand he has learnt a few ——— | brought into contact with a large wheel or pulley on the | life, ; 

but the original design has not been departed from in the | engine shaft, and a small pulley on the fan shaft, bya pairof | The collection of a — at the Albert Hall was opened 
slightest degree. One vessel is launched, and on a trial ina | levers worked = screw in such a way as to nearly equalise for a few days on postage May 7th, inaugurated by a 
very heavy sea realised over fifteen knots; but Mr. Selfe is | thepressure on t Ae : 6 Raed electrician to the 


e fan a The fan isof a silent type with | lecture delivered by Mr, 
confident ‘of getting thirty or forty more revolutions at the gun-metal frame, and steel blades of No. 30 gauge, and works | Postal Telegraph Department. The lecturer commenced by 
Yeast, as he only had 330 revolutions, and steam blowing off | well, A tura of » hand wheel throws the leather pulleys out | referring to the grand source of light and heat—the sun, 
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"Artificial sources of light depend upon the temperature to 


which the bodies are raised which produced the light. This 
was illustrated by burning a — of coal under a blast of 
oxygen. Under ordinary conditions the light from coal is 
dull, because the temperature is comparatively low. If, how- 
over, as was shown, a jet of oxygen be directed against the 
coal the combustion is much more rapid, the heat generated 
in agiven time is far paws ire consequently, the light more 
prilliant. A better illustration of this was given by burnin 

some charcoal in an atmosphere of oxygen. The contact o 
two metal wires, the other ends of which were connected to a 
machine generating clocigtaity, produced a brilliant spark. 
The lecturer explained the difference between the electric 
lamps at present before the world ; the one kind produced 
light by having the material of which the wick is composed 
raised to intense incandescence, the other by first bringing into 
contact the carbon points, and then separating them a short 
distance, the air 8 between the points being filled with 
an intensely luminousare of light. The arc was shown to the 
audience by being projected on the screen, and a long piece of 
platinum wire was rendered incandescent to illustrate that 
system. Mr. Preece here referred to the discovery of Faraday 
in 1831, and the original apparatus used by the discoverer was 
shown by permission of the Royal Society. Now followed in 
quick succession a series of brilliant experiments, to show 
various lights. The Werdermann light, produced partially 
by incandescence and partly by the arc, was very satisfactory 
and steady. It was arranged ina suitable ~~ with shade and 
reflector, and its light was soft and pretty. The Jablockhoff, 
Lontin, and Wallace-Wilds lights were shown, but pvobably 
the best light of all was the soft pure light of incan- 
descent iridium. As the lecturer pointed out, light 
by incandescence is more expensive than its rival, 
but in many respects it is to preferred. The light 
js steadier, Ae longer, is less intense, and is noiseless. It 
is, however, necessary to employ a practically infusible 
material, and as yet such a material is unknown. Whether 
Mr. Edison will succeed in obtaining the required material by 
his experiments is doubtful. At present iridium is the most 
intractable of materials, but it is scarce and therefore 
expensive. 

Phe Siemens holophote was next described. This apparatus 
is partially optical and partially electrical ; the light rays of the 
arc being directed by dioptric lenses into a parallel beam. 
The instrument is expected to be of great service for naval 
purposes. It can be made to turn in almost any direction, 
as many of the audience fully eee having during the 
experiments to withstand the full glare of the concentrated 
beam of light directed upon them. Five of Siemens’s electric 
—sun—lamps at the roof of the hall were lighted, and gave a 
brilliant light, but their effect was somewhat neutralised by 
the great hissing noise made by them. 

The lecturer, in conclusion, dwelt upon the defects of the 
electric light, but on the other hand pointed out that its 
advantages were great ; the atmosphere was not vitiated by 
it, as by its compeer gas; its heating effects were inappreciable, 
and hence in such places as theatres it would be of service in 
obviating the warm currents of air between the singer and the 
audience, which at present form a kind of acoustic buffer, 
stopping to a large extent the sound waves. There are three 
stages of every physical invention—the theoretic, when it is 
the dream of the philosopher ; then the tentative stage, when 
it is the dream of the capitalist; and the third stage, when 
the practical man realises these dreams. The electric light is 
in the tentative state. 

The Duke of Edinburgh proposed a vote of thanks to Mr. 
Preece, and the Prince of Wales briefly seconded it. 

The exhibition cannot be said to have contained anything 
new or startling. Of course there can be an endless variety 
of lamps mechanically and automatically adjusted as the 
Serrin, but none was shown involving any new principle. 
Some of these lamps when in action—and especially was it 
noticeable in the Siemens lamp—made such a hissing as to 
practically — introduction in closed buildings. The 
noise may not of importance in the open air, but in all 
other places it is objectionable. One great use of this exhi- 
bition has been to direct attention to the comparison of the 
are and the light by incandescence. Almost every one admitted 
the softness and the brilliancy, and the adaptability of the 
light of incandescent iridium. The unfortunate circumstance 
of course is that such a light is very expensive, and although 
iridium is very refractory, sooner or later the electric current 
proves its master, and the light is gone. It is unnecessary to 
speak of the Otto gas engine, or the other engines exhibited. 
The Wilde light was shown side by side with the Rapieff, the 
Wallace, the Werdermann, the Jablochkoff, and others. The 
only means, however, that we have of judging of these lights 
is by careful photometric measurements, combined with 
electrical measurements, the consumption of coal, &c. It is 
impossible to say which is better or which is worse, which is 
economical or the opposite, from mere cursory inspection. We 
can, however say that the Wilde, Jablochkoff, Werderman, 
and Wallace are extremely simple lamps, and other things 
being favourable, complexity of construction would not stand 
in the way of their introduction. The Rapieff is not quite so 
simple, but it gave a brilliant light. The machines shown 
were all well known, except, perha: the Schuckert, which 
is a modification of the Gramme, but which, from a cursory 
investigation, shows no improvement upon its ancestor. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE.—May 171n. 
COURT OF APPEAL. 


(Sittings at Lincoln’s-inn, before Lords Justices JAMES, BRETT, and 
Corron. 


ADAIR Vv. YOUNG. 


THE arguments on this appeal were resumed from Tuesday 
last week. As already stated, the action was brought to restrain 
an alleged infringement by the defendants, Wallace and Co., as 
manufacturers, and by the defendant Young, as master of the 
British shi ts n, of ‘Adair’s Patent Double-action 
Pumps.” Vice-Chancellor Bacon, being of opinion that the 
plaintiff's patent was valid, ard that there had been 
an infringement by Messrs. ace and Co. in manu- 
facturing, and b Young in using on board his ship 
pumps construc according to the plaintiffs’ invention 
aes an injunction inst the defendants Wallace and 
4o., and also against Young, with an account of profits 
against Wallace and Co. esday last week, as 
reported, their Lordships, being of opinion that the plaintit 
had established the validity of his patent and the fact of 
infringement by Messrs. Wallace and Co. dismi: appeal 
of these defendants, with costs. The appeal from that part of 
the Vice-Chancellor’s order which had restrained the defendant 
Young, as master of the ship Polynesian, from pumps 
constructed according to the tiff’s invention, was then pro- 
ceeded with. It appeared that the ship Polynesian, of which 


the defendant Yo was master, was lying, when the action 
commenced, in the Prince’s Dock in the port of Liverpool. It 
was proved at the trial that the ny 9 with which the Polynesian 
was fitted were manufactured by the defendants Wallace and 
Co, It was admitted that Young had had ang an to do with the 
ordering or fitting of these pumps, but that he had found them 
already in the ship when he took possession of her as master ; 
and it was alleged, and not contradicted, that the pumps had 
never been actually worked, except on one occasion when the 
ship was in the port of Buenos Ayres. It also appeared that 
Young, when he first received notice from the plaintiffs that the 
pumps in question were an infringement of their patent, had not 
given up the names of the shipowners, but had communicated with 
the makers of the pumps, Messrs. Wallace and Co., and made com- 
mon cause with them in defending the action, though he did 
not dispute the validity of the patent. In support of the 
injunction granted by the Vice-Chancellor against Young, 
it was pA seer ve a | That there had been user of the in- 
vention; and (2) that Young, as master of the ship, was 
liable to be restrained by injunction. On the question of 
user it was not necessary to prove that the pumps were ever 
actually worked. They were put on board as a necessary and 
essential part of the ship’s ay rg without which the owners 
and the master would have been liable to heavy penalties, and 
they were intended to fulfil their purpose whenever the occasion 
arose. Such occasion might never, and admittedly very seldom 
did, arise, but there was none the less a user of the invention so 
long as they were on board ready to be used on any emergency. 
As to the position of the master, he was not a mere agent, having 
full control and management of the ship, and being jointly liable 
with the owners in respect of the cargo. ile acting as master 
he had full control over the pumps, and if the shi struck 
on a rock or sprung a leak he would have rendered himself liable 
to the owners of the ship, and also to the owners of the cargo, if, 
by neglecting to use the pumps, the ship had become water- 
logged and the cargo damaged. 
or the master it was contended that actual user must be shown 

before an injunction could be granted. In this case actual 
working of the pumps in British waters was denied and not even 
alleged. The mere fact that the pumps, like any other tackle of 
the ship, were actually on board did not amount to such a user of 
the invention as to entitle the plaintiffs to an injunction, and 
while the ship was lying in a home port the master was neither 
practically nor constructively the owner of the ship. Assuming 
that the mere presence of the pumps on board the ship 
amounted toa user of the invention, it was incumbent on the 
plaintiff, in order to make the master liable, to have shown either 
that he had used the pumps or caused them to be placed on board 
the ship, or that his position as principal was such that such act 
of user had been done by his authority. The plaintiff aghion. | 
failed to prove, either that the master of the ship had ever u 
these pumps or that he ever intended to use them, the plaintiff's 
case for an injunction against this defendant as master of the 
ship failed, and the order of the Vice-Chancellor could not be 
sustained. 

Mr. Kay, Q.C., and Mr. CHapwyck Heatey appeared for the 
plaintiffs ; Sir H. Jackson, Q.C., and Mr. MacCiymonr for the 


shipmaster. 
4 Theit Lordships differing, the following judgments were 
elivered :— 
Lord Justice Corron said: That assuming the patent to be a 
good patent and capable of being protected by injunction, the 
uestion was whether the injunction against the master of the 
ship, though without costs or damages, had been rightly granted. 
Cases might easily be conceived in which the master might have 
dealt with the matter in a very different way from what he had 
here done. He might, in answer to the plaintiffs’ yes 
have given the names of the owners of the shi and 
transferring the liability to them, might have said that he 
did not want to infringe the plaintiffs’ patent by using the 
pumps. But, as a matter of fact, he had acted with the 
makers in defending his right to use the P cong as against 
the plaintiffs. On the question whether the master of a 
ship was liable to an action of infringement in respect of part 
of the equipment of the ship which was an infringement of the 
tent, even an ordinary agent if he used a patented article would 
fe liable to an action. The captain of a ship was not, however, 
in the position of an ordinary agent. His possession of the ship 
was peculiar. He was more than amere agent, and was certainly 
not a mere servant of the owners. Then the question had been 
ised whether there had been any user by the captain of these 
pum But it was not necessary to consider that, as there 
certainly had been an intention to use the P eye The ship 
was fitted with these pumps and they were the only pumps on 
board the ship when she left British waters; and if in going out 
of port the ship had struck on a rock or sprung a leak, he could 
come to no other conclusion than that the master in the exercise 
of his duties would have used these pumps. In fact, he would 
subject himself to —— to the owners of the ship, and to 
liability to the shippers of the cargo, if he did not do so in a 
case of emergency. On this ground he was of opinion that the 
—— had been rightly granted, and the appeal must be 
ism’ 


Lord Justice Brerr felt bound to agree with his brother, Lord 





ought an injunction to have been granted against the mere 
master of the ship, when there could not have been the slightest 
difficulty in petting at the owners of the ship and fighting them 
whether in England or Scotland. Certainly he sh not have 
given his voice for granting this injunction quia timet. But, as 
the opinion of the majority of the Court was in favour of main- 
taining the injunction, the order of the Vice-Chancellor must be 
affirmed, and the ap dismissed with costs. 

At the sitting of the Court on Monday morning, 

ord Justice Jamzs said: I desire to add a few words to what 

I said on Saturday in this case. In the absence of the owners, 
it appears to me that the Court could not make a mandato 
injunction as to the equipment of the ship ; and, that being so, 
cannot concur in granting an injunction to restrain the 
from doing what appears to me is his plain duty todo. What- 
ever appliances there may happen to be on sos § however they 
came there, pumps, anchors, fire extinguishers, stolen or not 
stolen, pirated or not pirated, it is his bounden duty to use them 
according to the exigencies of navigation for the safety of ship, 
cargo, and life. To the master when out at sea—injunction or no 
injunction—salus navis suprema lex. And for myself, I believe 
that a master would be practically as safe in disobeying an 
injunction under a pressing emergency as he would be in shootin; 
a mutineer, and in my opinion, if a single life was lost 
the master’s neglect to use such appliances, the injunction would 
be no defence to an indictment for ‘ 

The Lord Justice Corron observed that he adhered to his 
opinion previously expr: 








THE ELECTRIC LIGHTING COMMITTEE. 


THE Select Committee upon the question of yg > lighting by 
electricity resumed their inquiry last Friday, Dr. Lyon Playfair 
presiding. The first witness examined on this occasion was 

r. George Livesey, engineer and secretary to the South 
Metropolitan Gas Company. In reply to questions by the chair- 
man, he expressed the opinion that in the event of the introduc- 
tion of electric lighting, gas companies should not be allowed to 
have anything to do with supplying that kind of publiclight—first, 
because the two systems of ting were so totally different from 
each other that the gas companies had nothing whatever in the 
shape of apparatus or plant that could be for the electric 
light ; and, secondly, because if the gas companies took up electric 
lighting, their attention would be considerably diverted from their 
proper gas business, and in consequence both the gas interest and 
the public would suffer. 

The Chairman : Are you aware that in private bills before the 
House, gas companies and corporations, being the authorities for 
the supply of gas are seeking powers to supply the electric light ? 
_ Mr. Livesey : I am, but in my opinion the two businesses are 
incompatible — a other. é ut be oy ee name 
power to supply gas to the towns, they might be allowed to supply 
the electric Teht also, provided that due precautions were ro nd 
to protect the ena ye against loss, and to prevent the rates 
from being improperly raised for costly and needless experiments. 
At the same time, corporations, aided by rates, ought not, I 
think, to be allowed to enter into competition with private 
enterprise. i 

Lord Lindsay : Are you of opinion that the electric light could 
not be used for the lighting of streets? 

Mr. Livesey : I am not prepared to say that, because for some 

urposes—at railway-stations, for instance, where its use would 
merely a question of cost—the electric light might be more 
useful than gas. 

Mr. Lyster, engineer-in-chief to the Mersey Docks and Harbour 
Board at Liverpool, was the next witness. He stated that he 
had used the electric 7 with great advantage in connection 
with the work of the k Board. That body had a large and 
important system of new works now in course of construction, 
which had to be carried out by what was called “tide work ”— 
that was work done at the lowest spring tides, and of course 
advantage had to be taken of every possible moment at those 
times to put in as much work in the shape of foundations and 
rage | as possible. The best of those tides were the spring 
tides of the early spring and autumn, and during the winter 
months, and those tides generally occurred in the evening, when 
it was dark. Under these circumstances the er want was 
adequate light to enable the work to be proceeded with. A large 
body of men, 300 or 400, were required for this work, and some- 
times the tides were very short. 

The Chairman : What lights have you used for this work ? 

Mr. Lyster: At one time we used open filled with cannel 
coal, and also a lamp called a “duck,” with a supply of coarse 
tow wick and coarse oil. 

The Chairman : And how did those lights answer ? 

Mr, Lyster : These lights emitted a great deal of smoke and 
occasioned great inconvenience to the workmen, causing them to 
suspend their work from time to time to get breath and clear their 
lungs. Subsequently I tried gas with great am vag the 
assistance thus obtained was very material, but certain 
conditions gas was difficult to obtain. When, for instance, we 
were at work across broken ground and on the foreshore of 
the river gas was exceedingly difficult to use, and was also very 


Justice Cotton, though he did so most unwillingly, and felt, he | cost] 


must own, that he was rather a coward in so doing, as the action 
against the master was a very hard one, and, if he dared, he 
would decide in his favour. , — Rtg ly bay doubt hes bee 
captain was in possession of the ship and its equipments, an 
had the control over and use of everything on boand whiah was 
necessary for navigating the ship. He was the person to decide 
whether these pumps should be used or not. At the same time 
he had no power to say whether he would or would not have the 

jumps on foard, or to put them out of the ship; and, as against 

is owners, it would be a breach of duty if he did not use the 
pumps when necessary. He was, it must be admitted, in a position 
of great difficulty; still he was the person to decide whether 
these pumps chon be used or not, having the controi over them as 
part of the equipment of the ship. Wi Pow ay to actual user, 
these pumps were, as his een Bt unde: it, never actually 
worked in British waters, and he could not bring himself to 
adopt the conclusion that the pumps were used by the captain 
merely because they were on board his ship. Unless he actually 
worked the pumps on board the ship he cou'd not be said to have 
used the invention. If actually worked, then that working was 
a user by him, as the person having the control of the pumps and 
the person to say when they were to be used; but in his Lord- 
ship’s opinion he never did infringe the invention. But after the 
ship came to port, inasmuch as the ship was still in his ion 
as master, and he had not referred the matter to the owners 
when he received notice from the plaintiffs, but stood upon his 
right, with what amounted to a threat if not restrained by in- 
junction to use these pumps when he went to sea if occasion 
should arise, he must on this ground be restrained by injunction 
from using the invention. 

Lord Justice JAMES was unable to arrive at the same conclusion 
as his learned brethren. A man ought not to be restrained by 
injunction unless it were shown that he had done or intended to 
do something unlawful, or had omitted to do something that he 
ought to do. The pumps were not put on board the ship by the 
defendant. When he came on board as master he found the 
pumps fitted there without any knowledge on his part of the 
nature of the ps fitted. He had no power whatever to take 
anything out of the ship or to order these pumps to be changed. 
In his Lordship’s opinion the master was not in possession of the 
ship, and all its contents in the sense of being liable for an 
inf. ent of a mt in respect of pumps which had been 

in the vi by the owners. ere was no ground on 
which an action for damages could have been brought against 





him, and, indeed, damages were not prayed against him ; nor 


y. 
The Chairman : What steps have you taken with regard to the 
electric light ? < 
Mr. Lyster : About two years ye seriously considered the 
application of the electric light to operations, and I visited 
aris to learn how it was applied. I went to the railway station 
of the Chemin de Fer du Nord, and several other _— where the 
electric ‘— was in use, and I was so fully satis: of the value 
of this light that I immediately purchased an engine of 8-horse 
power and two Gramme ines with two Serrin lamps, and 
these have proved of the utmost value to me, enabling me to 


carry on a § class of work with facility, despatch, and 
economy. ach Serrin lamp, worked with the 8-horse power 


engine, gives a light equal to 6000 candles, the result being 
almost daylight. 
‘he Chairman : In what position has this work to be done? 

Mr. Lyster : The position is below the walls of an open basin, and 
we have to make excavations as much as 20ft. below water. The 
electric light enables us to see that the work is efficiently done, 
and that the operation of laying the masonry is properly carried 
out—and in important undertakings of nature ev. i 
depends on the excellence and character of the work. We wor 
for about four hours at a time, and we have never had any diffi- 
culty as to renewing the carbons, for they burn about four hours, 
and so it has not been necessary to c them. Our works re- 
quiring extension, I subsequently added three lamps to the 
original two, all the five lamps being worked by the 8-horse power 
engine. 

‘he Chairman : What did you find as to cost? 

Mr. Lyster: For my own information, I made an experiment 
as to the com tive cost of the gas and the electric light, but 
I should hardly care to quote the result. 

The Chairman : Do you think the electric light would be useful 
in other ways ? 

Mr. Lyster: I think it would be of very great value at our 
dockh where during the winter months we have large ships 
coming in from America from 450ft. to 500ft. long, and cusying 
between five and six thousand tons. They sometimes wish to 
come in and unload at night, and if we had a system of electric 
lighting at high water it would be of immense advantage to the 
trade of the port. 

The Chairman: Do you think the Corporation ought to have 
the power of introducing the electric light for any public purpose 
if eer pete to do so? 





. Lyster: I have not considered that question at all; I 
simply act under the Dock Board, and I think the Dock Board 
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ought to have power to adopt the electric light where they think 
it desirable. 

Mr. Spencer Stanhope: For unloading ships where would you 
place the light ?—I should piace it about 20ft. above the deck of 
the vessel. It could be —_ suspended from the rigging. 

Mr. Samuel Hunter, C.E., late president of the chester 
District Association of Engineers, and manager of the Corpora- 
tion Gas Department at ord, likewise gave evidence. He 
informed the Committee that the limits of gas su ply of the Cor- 
poration of Salford exceeded 26,000 acres ; they h 186 miles of 
main pi and 300 miles of service pipes, and 5871 public 
lamps. They supplied 715,670,000ft. of gas per annum, and con- 
sumed 40,000 tons of coal and cannel. Their works had cost 
£400,000, and they were now carrying out extensions which would 
cost another £100,000. Their annual income from gas was 
£133,014, and the net profit was £44,142, which went back to 
the ratepayers in the shape of public improvements and reduced 
rates. e illuminating power of their supply was 20 candles. 

The Chairman: Assuming that the electric light comes into 
operation, are you of opinion that the Corporation of Salford 
ought to be entrusted with powers to use that light in preference 
to any other? 

Mr. Hunter replied that he thought the Corporation certainly 
ought to have a monopoly where the convenience of the public 
was concerned, and because they had incurred heavy responsibi- 
lities under statutory obligati in ction with the gas 
supply. If 5000 ratepayers were interested in the gas supply, 
and 100 were in favour of the electric light, the a might 
get their own way, but he did not think that likely. But the 
proper authorities to be entrusted with such exceptional lighting 
would be the public authorities. He did not think the principle 
of competition between trading companies as to new inventions 
was tet in the case of a town supplied by the Corporation 





with light. 

The Chairman : Have you any idea of the percentage of cor- 
porations that avail themselves of the power of establishing 
tramways? 

Mr. eater had not, but he had heard that power given 
to corporations had frequently been allowed to lapse. He did 
not think private enterprise is better for the introduction of new 
inventions than corporations ; and he did not apprehend that the 
electric light would be so ely introduced as to interfere with 
private lighting. There might be instances where it would be 
advisable to give certain powers to the Board of Trade ; and it 
would be considered perfectly right if a company found itself 
resisted by a public authority that it should be able to appeal to 
the Board of e. 

The Chairman: Do you think that corporations, having 
invested a large amount of the ratepayers’ money, ought to have 
a prior right to apply a new invention ? 

itness did think so, and added that one advantage of that 
would be that the ar crue had no interest in getting more 
than a fair and reasonable profit above the cost of management, 
and that such profits as they made would be expended for the 
public benefit. If the electric light were established, and power to 
utilise it were vested in corporations owning gas works, he would 
not advise the Salford Corporation to abandon manufacture. 
He did not think the electric light was likely to come into 
general use, but it might be applied under exceptional circum- 
stances, as was the case at Salford, where. it was used in a large 
dye establishment, where cost was not considered. The uncer- 
tainty of the light had been shown by Dr. Siemens in the Albert 
all experiments, where 1800ft. of gas per night had to be used 
while the hall was lighted by electricity. 

In reply to Lord Lindsay, Mr. Hunter said if the electric 
light came into operation at Salford the Corporation would have 
to lay down 186 miles of electric wire. The cost of lighting the 
ordinary streets by was only 4d. hour, or #d. where the 
light was extra but the electric light, by the lowest calcu- 
lation, would cost 3d. per hour for the illumination of only fifty 


or oy weer 
Mr. Thos. Wm. Keates, Fellow of the Institute of Chemistry. 
Consulting Chemist to the Metropolitan Board of Works, and 
a Examiner to the Metropolis outside the City, was 
also examined, and, on the invitation of the chairman, stated 
the results of the experiments with the electric light on the 
Thames Embankment, under the superintendence of himself and 
Sir T. Bazalgette, Chief Engineer to the Board of Works. In these 
experiments they had to the motive power employed, and 
its cost; to the machinery for producing the illumination, and the 
value of theelectric light for illuminating urposes,and tothe relative 
cost of the electric light and of gas. ¢ motive power in this 
case was a 20-horse power portable engine—though it had 
been found that an engine of 10 or 12-horse power nominal and 
capable of working up to 20-horse power would have been suffi- 
cient; and this engine was driven during the specific experiments 
for 5°5 hours per night, there being twenty electric lights through- 
— that time. dan yrs cost oe ni oo - wi oeute es 
men, was night for the whole twenty lights ; or 
17s. 8d. per light per night, or about 3°24d. per light per hour. 
Mr. Keates next referred to the difficulty experienced from the 
fact that in the Jablochkoff m, which was the one ado; in 
this case, all the light formed part of the circuit, so that if there 
were any stoppage of the current to any one light all the lights 
went out. his difficulty, however, had been met by alter- 
ing the character of the medium between the carbons; and 
it was found that the light could be renewed after extinc- 
tion by merely restoring the current. Mr. Keates further 
descri some photometric experiments he had made on 
March 14th and 15th in order to ascertain whether or not 
the circuits could be increased in length without diminish- 
ing the degree of the illumination. In the instance two of 
the separate circuits in operation were united and the lights illu- 
minated as usual, but it was impossible to distinguish any 
decrease in the light. On the second occasion the wires were 
still further extended, but still without any diminished brilliancy 
in the light. The results of the experiment on the Embankment 
were on the whole satisfactory, the lights having burnt well and 
very steadily, and there can be no doubt that the electric light 
might be advantageously applied under some circumstances to 
the lighting of streets and large buildings. At the same time 
the witness did not think it would, at present at all events, take 
the place of gas, and he expressed the opinion that in the measure- 
ment of the electric light the candle must be given up as a 
standard unit, because of the immense disproportion between the 
light of a candle and the electric light. 
The Committee adjourned to Tuesday last, when Sir James 


M‘Garel Hogg, the chairman of the Metropolitan Board of 
Works, was the first witness examined. In reply to Mr. Play- 
fair, he stated that the Metropolitan Board of Works had made 


several experiments with electric lighting. The Board had, 
at present, some control over the gas companies—a certain 
right of supervision and the power to test the lighting 
wer of the gas supplied to the public. Generally speaking, the 
was of opinion, in the event of the electric lighting being 
properly established, that there should be some controlling 
authority as there was in the case of gas. There should also be 
some control over electric lighting companies, so as to prevent 
them from breaking up the streets. e gas companies could 
break up the streets at present without referring the question to 
anyone, and he was of opinion that that power sometimes caused 
a considerable amount of inconvenience. If public electric - a 
ing companies were allowed to lished in London there 


should power of appeal between the companies and the 
vestries. 

— Chairman : Who, in your opinion, should be the authority 
to to 


led to? 
The witness: I should say either the Metropolitan Board of 
‘Works, or the Board of le; because neither of those bodies 
have anything to do with the matter. 





ee is your opinion of the probable future of the electric 
ight 


Witness: The present state of electric lighting is not far 
advanced, and what its future will be it is difficult to say. For 
that reason I think that power to work the electric light for a 
short time only should be given to companies; and when the light 
is more developed they can apply for further powers. 

Mr. Playfair: Do you think that corporations should have 
power to make experiments with the electric light? 

Witness: I think they should certainly, in the interest of 
the public. In the same way I consider that power should be 
given to other public bodies to experiment with the electric light 
—to dock s for instance. 

Mr. Playfair: Supposing the Clyde trustees, for instance, 
desired to light up the docks near Glasgow, and wanted to break 
up the streets, you would give them facilities for doing that, and 
would not allow them to be stopped by any temporary obstruction 
of right of way? 

Sir J. Hogg replied that he would, and added that in case 
electric lighting were established in London, the Metropolitan 
Board of Works would appoint a special officer for the sole pur- 
pose of supervising it. 

Mr. Farrer, Permanent Secretary of the Board of Trade, was 
next called, and said he had inquired very weet into the 

uestion of lighting by electricity as applied to lighthouses and 


ips. 

Mr. Playfair: We have been told that the use of electric light- 
ing on board ships has been prevented by the rules of the Board 
of Trade; can you give the Committee any information on that 
point ? 

Witness: Ican. In March, 1876, we received a report of the 
use of the electric light on board the French ship Amérique, 
which then called at Plymouth. It was an electric light pro- 
duced by a Gramme machine, and was used at some elevation 
above the deck of the vessel. We were informed that it was 
used when at sea in flashes with long intervals of darkness. A 

uestion arose as to whether that was consistent with the rules 
or lights on ships at sea, and whether it was a desirable thing or 
not. The Board of Trade referred the matter to the Admiralty 
for their opinion, and on the 6th May, 1876, the Admiralty gave 
an opinion in which they declared that the rule laid down for 
os lights at the masthead mene’ to them to be transgressed 
by the way in which this electric light was carried ; that in conse- 
uence of the extreme brilliancy of the electric light it was possible 
that as ships’ ordinary lights would be so obscured as to prevent an 
approaching vessel from observing them ; that though the vessel 
carrying the electric light would be able to make out any other 
description of vessel in its neighbourhood, those other vessels 
would not be able to distinguish it, nor, indeed, to know whether 
the light was carried by a ship at all; that hence the onus, in 
cases of collision, must always fall upon the vessel carrying the 
electric light; and that it was questionable whether such an 
intense and far-reaching light was more advantageous than small 
lights for moderate distances in the matter o poe best 
against the conditions under which collisions occurred. e also 
consulted with the Trinity House on the subject, and received from 
them a memorandum from Admiral Sir Richard Collinson, the 
deputy-master, in which he pointed out that the light on board 
the Amérique was placed in an iron lighthouse in the forepart of 
the vessel, and was concentrated into a powerful beam capable of 
being turned in any direction, while it was proposed to give some- 
thing in the character of a revolving light to it in order to obviate 
theinconvenience of itsdazzlingeffect. ‘"hememorandum explained 
that the principal advantages of the light were that it was dis- 
tinctly visible at great distances; that the ship carrying it was 
itself so illuminated by turning a portion of the light on the sails, 
&c., that neighbouring vessels could be informed of her man- 
ceuvres, and so avoid collisions ; that all objectsin the vicinity, such 
as buoys, beacons, coasts, rocks, &c., could be distinctly seen and 
avoided; that it would be most useful in navigating narrow 
channels, entering ports, and in loading and discharging at night; 
and that it was well adapted for a system of night-signalling. 
Sir Richard Collinson then went on to point out that there were 
certain serious drawbacks conn with the use of the light, for 
whether it was fixed, revolving, or intermittent, it could not fail 
to interfere considerably with lighthouses and light vessels ; it 
would detract very much from the value of the smaller lights 
which all ships were bound by law to carry, and the risk of col- 
lision would be increased by the confusion among other lights 
created by the use of the electric light. They asked the French 
Government for their opinion of the light, but they did not givetheir 
opinion, though they sent them a report from the company, 
explaining that the light was not to be used by a vessel until it 
was at least fifty miles from land, and then it was only to be used 
in intermittent flashes, with —o of darkness, the 
exception to these two conditions being the case of loading and 
unloading in ports. There had been two departmental com- 
mittees, at which members of the Board of Trade, of the 
Admiralty, and jthe Trinity House, and of the scientific 
world had assisted, and the unanimous opinion of all the 
nautical men connected with those committees was against the 
use of the light in ships at sea, or in the navigation of such a river 
as the Thames. 

Mr. Playfair asked whether, though it might be dangerous in 
a crowded river, the electric light at sea might not not sometimes 
be very useful; as, for instance, in the case of Transatlantic 
steamers which sometimes had to pass for three or four days 
through a dense fog. 

Mr. Farrer said that no doubt it might be very useful to the 
vessel carrying the light, but the sailors all seemed to think that 
if it were em | at sea in a track where other ships were likely to 
be found, it might be the cause of considerable danger. The light 
was so brilliant that when they were approaching it they would 
see nothing else. The opinion of the nautical authorities was 
that the electric light should not be used on ships at sea. 

Mr. Playfair asked witness’s opinion of the advisability of 
applying the light to lighthouses? 

itness said that the eiectric light in the South Foreland had 
been complained of by the masters of the Ostend mail-boats, who 
said that as they approached Dover the light was so dazzling that 
they could not properly see before them. The light at es 
ness, which was a low one, had also been complained of. The 
Trinity House authorities now selected high points for the use of 
the electric light. The evidence collected at Suter Point was 
overwhelmin; fy in favour of the electric light, the fishermen on 
that cro coast being quite delighted with it. 

The Chairman asked what was witness’s opinion as to applying 
the light to domestic and poet po oer in towns? 

The witness thought that | authorities should be encouraged 
to use it. 

Mr. J. Rayner, who was next examined, said that he had been 
Town Clerk of Live 1 since the year 1866, and he was there- 
fore fully acquainted with the — which had been 
made for the lighting of the borough. During the autumn of last 
year several questions with reference to gas had been referred to 
committees, and gm J the deliberations of those committees the 
question of electric ting had cropped up. 

Dr. Playfair : I will not go into the question of your Bill, as 
that is under the discussion of another committee; but I want to 
know why it is that the Corporation thought it advisable to 
attempt to obtain power to supply electric lighting? 

Mr. Rayner : e view the Corporation took was that the 
subject was not so far advanced that gr’ f ration would be 
justified in going for powers to supply the whole of their town 
with light and supply it by retail, Because, as you are aware, 

ions love to satisfy Parliament that it is a good thing for 
the ratepayers. In this 7 or under considerable 
disadvantages, inasmuch as they are le to be opposed by the 
Vie po Ae at the very outset when they attempt to obtain 
parliamentary powers. They thought, however, that the science 








of electric lighting was sufficiently advanced to justify them in 

iving the matter a fair trial, and in many respects they had 
facilities for doing so, for they could make experiments at St, 
George’s Hall, the Reading-room, the Free Library and Museum, 
the railway stations, and elsewhere. They thought if they 
obtained powers they could give the matter a fair trial under very 
favourable circumstances. ith regard to the floating parts of 
the pier, they were partly lighted by the Dock Board and partly 
by the Jorporation. 

The Committee again adjourned, 








THE PATENT BILL. 


A MEMORIAL, on the Patent Bill introduced by the Government 
this session has been presented by the Council of the Society of 
Arts to the Home Secretary. 

The memorialists state that they are desirous that the present 
Bill should pass, so that patent legislation may be brought into 
one comprehensive Act. 


They desire to be permitted to express the satisfaction with 
which they view many of the changes proposed in the Bill as 
drafted. They also desire to be allowed to represent that in 
certain details they believe the proposed measure might practi- 
cally be improved, and they refer in order to the clauses in which 
they consider modifications are desirable. 

“Clause 5.—'The Council observe with regret that none of the 
extra five Commissioners to be appointed are to be paid, but they 
are of opinion that at least two should be paid, and should be 
required to devote their whole time to the conducting of the 
business of the Patent-office. 

‘Clauses 7, 8, and 9.—The Council gather from the language of 
these clauses that it is intended, in framing the rules which 
determine what is the ‘* ——- time,” to so frame them that 
the prescribed time will extend beyond the limit of the time 
during which the provisional specitication is kept secret, and 
they fear that oppositions will consequently be conducted 
upon open documents. The Council know that, on a cursory 
consideration, most persons would urge that such an oppo- 
sition would be better than one conducted as at the present 
time, and that the proposed mode is more logical. But 
they believe that the expense of oppositions conducted upon open 
documents, and the time cceipial upon them, would be nearly 
equal to the expense of money and time devoted to the trial of a 
patent action, and that in this way, the intended saving to the 
poorer inventors by the reduction of fees will, in many cases, be 
more than neutralised by the heavy additional expense attending 
the resisting of an opposition. nd further, the Council fear 
that, looking at the occupations of the Law Officers of the Crown, 
who have to hear these oppositions, there must necessarily be 
great delay in obtaining appointments, when the time to be occu- 
pied in the hearing is so much extended, as it will be if the oppo- 
sition be conducted upon open documents. 

‘Clause 15.—The Council gather from this clause that it will 
still be possible for an inventor, who has obtained provisional 
protection on a day subsequent to that on which a protection was 
— to another, to obtain precedence in certain cases by 

aving his patent sealed at an earlier date than that at which the 
original applicant applied for the seal. The Council are of 
opinion that for all purposes the date of a patent should be 
reckoned from the day on which the provisional protection was 
granted; they think it extremely undesirable that under any 
condition of things the position of a person who has obtained 
provisional protection on a certain day should be prejudiced by 
the fact that some subsequent applicant for provisional protection 
had obtained the seal at an earlier date than the first applicant ; 
the Council moreover desire to call attention to the fact that if it 
be possible by the earlier obtaining of the seal to get some 
advantage in point of date, it would be a temptation for the 
patentee not to make the full use of the term of provisional pro- 
tection—which, by this Bill, is extended—for the purpose of 
enabling him to perfect his invention. 

‘Clause 16.—The Council observe that the Bill proposes an 
extension of time from fourteen years—their present limit—to 
Lessee Fy years, and presume that this extension has been 
accorded as a compensation for the withdrawal of the present 

wer of applying to the Privy Council to recommend her 

lajesty to prolong the term of the patent. In the judgment of 
the Council the extra seven years is, taking all patents, one with 
another, too large a measure of prolongation, because it will 
be to the benefit -of every patentee; not only those who 
have not been sufficiently remunerated at the end of the 
fourteen years, but also those who have; whereas, at pre- 
sent, the power of applying for prolongation is one that relates 
only to the unremunerated patentee. Under these circumstances 
the Council would have been glad to see the power of prolonga- 
tion preserved, had there been any tribunal of an entirely satis- 
factory character to deal with the question of prolongation. 
Assuming, however, that under the circunstances it is desirable 
to do away with the power of applying for prolongation of a 
patent in favour of those persons who have not been sufficient] 
remunerated, the Council would suggest that the extension of all 
—_ from fourteen to seventeen years—the term in the United 

tates—would meet the needs of the case. 

“Clause 19.—The Council are of opinion that there can be no 
need, on the ground that a patent is obstructive, to make the 
patent voidable after three years, on the ground of its not being 

rosecuted, either by the patentee or by his licencees, when there 
is power proposed by the same clause for all persons demanding 
them to obtain licences from the patentee. ith respect to this 
question of obtaining licences, the Council are inclined to appre- 
hend that it might operate as a bar to the taking up of an 
invention by a manufacturer, who, after having embarked 
upon the patentee’s invention, and having brought it 
into practical notice, might find himself in competition 
with those who have not incurred the same risk and expense ; 
they fear that in this way inventions might lie dormant which, 
in the absence of such a provision for compulsory licence, might 
be put into exercise by some one person who felt that, if he did 

roceed, he would enjoy the undisturbed fruits of his enterprise. 

he Council, believing that great harm may result from a wholly 
unguarded use of the compulsory licences clause, would be glad 
to see the insertion in this clause of the words which were in the 
Goverment Patent Bill of the year 1877, to the effect that licences 
should only be obligatory upon its being proved to the Lord 
Chancellor that they were needed. 

‘* Clause 24.—The Council strongly advise that Clause 24 should 
be struck out, as they are of opinion it is desirable to deal with 
foreign inventions precisely upon the same terms as English 
inventions are dealt with; and they are further of opinion that 
the duration of an English patent should not be affected by the 
cesser of a ries, Sy saw for the same invention. 

‘Clause 44,—The Council view with some regret the extension 
of the existing powers of the Commissioners of Patents in the 
nmr Bill, as they notice that there are very many points 

efinitely provided for in the Act of 1852, for which in the present 
Act it is left to the Commissioners to make general orders. The 
Council are led to this conclusion by their conviction that certain 
recent changes in the Patent-office, especially in connection 
with the publication of specifications, have not been to the 
advantage either of the public generally or of inventors, having 
apparently been made rather with a view to economy than 
to efficiency. The Council are strongly of opinion that, 
considering the large revenue derived from the Patent-office, 
the first object in carrying out its business ought to be to 
provide every possible facility to inventors, and that the 
earning of revenue should be quite a secondary ae. 
The powers given to the Commissioners under these clauses 





appear to be very extensive, and, until they are better defined 
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ings, London. 
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web a. Rouuie TosuLaR Forms of Iron and Sreet, G. Whitehead, 


kley, . 
1598 FRE, H. J, Haddan, Strand, London.—A communication from 
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1597. Looms, E. Jackson, Otley-road Bradford. 
1598. Srampine or Suapinc Merat, W. R. Lake, th ton-buildi 
London.- A communication from E. W. Bliss, Brook lyn, U.S. 
1599. Preumatic SIGNALLING Apparatus, A. Clark, NE 
1600. TuneAp or Yanns, W. Southam poi 
'HREAD or YARNS, R. Lal -buildi London. — 
A communication from Harmel Phos wa oN - 
1602, Merau Nots, T. P. Allen, West Bromwich, Stall 
1603. TurNTaBLEs, H. Bri ater, Watford 
nl eee — of rs, H. Codd, King William-street, London. 
—23rd Apri . 
ee a IFFERENTIAL PressURE INpIcaTors, R. Willis, Leadenhall-street, 


1607. Frrrrnas for Wrxnow Burnps, H. J. Hancock, High Holborn, Lon- 
1608. Bicycies, N. Wilson, High Holborn, London, and E. Marshall, 


1609. Lamps,  H. B. N. Mason and J. Price, Birmingham. 
ae Castino MeTaL Tyre, T. W. Smith, Chiswell- ~street, London. 


+, huilai 








2, BrusHine or SCRAPING APPARATUS APPLICABLE to Sick, G. Staniar 


J. Hewer, Manchester. 
’s Bush, London. 
Manchester. 


hardly feel able to offer any opinion upon them | 1616. Connecrinc House Drains with Sewers, W. H. Fox, Barrow-in- 
1617. RoaD-sWEEPING Macnres, J. M. B, Baker, Albert-buildings, Queen 
Victoria-street, 


1623, Currino Paper, P. Lawrence, Farringdon. 
1624. PROPELLING acy H, Johnson, Linco! 
1625. Hot-waTer 4O'B Denby p- ae 


1626. Warcues, J. C. B 
*,* It has come to our notice that 80 some applicants to the Patent- | 1627, Packine Cases, W. = tage, Wel ame 
rassier 


1628. tneue for Smooruine, &c., hese pes R. Reid, Glasgow. 
number of the page of Tux 1630. Gun Carriages, G. W. R Ren es, Newcastle-on-Tyne. 
1631. Makino Cuegse, T. Hall, O d Rode, Cheshire. 
1632. Heatine and VENTILATING, < Ww. Leeds, Parliament-street, West- 


1634. re te for Gums, W. F. Jack, Mark-lane, London. 


1642. TREATING ean Fiax, Hemp, o's 


urrey. 
March, 1879. 1643. Waskiwe and Dryinc Dratskine Grasses, A. Smeal, Manchester. 
1295. Forcixe Ar for VentiLatixc Mines, J. Nixon, Westbourne-terrace, | 1644. Preservation and Prevention from Le mga of SUBMERGED 


619. BUTTER-SCOTCH Sevhaws, II , Leicester. 
620. Boxes, R. Quin, Poland-street, Ox: ford-street, 


on-road, —Partly 
a communication from C. Cranston, Seoskien, U.S.—24th 4 ril, 1879. 
in’s-inn-fields. “Lond mdon,—A 
communication from G. de Aiareane; Pre 


phew ‘Strand, London.— 


A ae from M. . Brassier, Amiens, Somme, 


minster. 
F. 0 


1635. ELECTRIC-LIGHT APPARATUS, J. McKenzie, Osnaburgh-street, 
Regent's Park. 


y, London.—25th A 
pr Sask » 


Chester-street, Kennington. 


on from A. 
. Dickson, Godalming, 


Structures, C. F. Henwood, e row, 
1645. Manuractrure of Hats, J. H. J 
munication from 8. Piron, Paris. 
1646. Heatinc Apparatus, L. W. Leeds, Parliament-street, West- 


" rincoln’ s-inn-fields,—A com- 


minster. 
1647. VeLocireves, A. C. Hickling, Maidenhead. 
1648. Wixpow-sasH FasreNers, 8. H. Soper, sen , Southerland House, 
Hayward's Heath. 
1649. ConpEenstnc Exnaust Steam, G. Hill, Milton-street, Westoe, South 
Shields, Dur! 
1650. Sars’ SIONAL, J, Fitzgerald, Victoria-road, Old Charlton. 
1651. Latores, &c., A. T. Booth, Enfield, London. s ! 


1510. Provectives, J. G. gy Fortress Monroe, U.8S.—17th May, 1872. 
1530. Wert Forks, 8. Cook, ise ree May, 1872. 

1507. PLoveus, J. EB. h.—17th May, 1872. 

1600. O1L, F. J. Cheesbrough, Water sre, Liverpool.—27th May, 1872. 


Notices of Intention to Proceed with Patents. 


91. Matcn Boxes, A. Martin, Store-street, Bedford-square, London.—9th 
January, 1879. 
= Locks for BREECH-LOADING FirE-ARMs, T. D. Cross, J- W. Cross, and 


. W. Cross, Bi be 
Sy &c., Propuct, O. Streubel, Place Vintimille, 


132. Fac-smMILe CORRESPOND(NG PRINTING —— &ec., F. H. F. Engel, 
— Germany.—A communication from G. W. Seitz.—llth Janu- 
ary, 

141. Parntine on Paper, &c., H. J. Haddan, Strand, London.—A com- 
munication from A. Wohlfarth.—13th January, 1879. 

149. Bouts and Fisu-pLates, W. de Winton, Great George-street, West- 
minster, London. 

153. Examinine INTERNAL Parts of the Homan or Anta Bopy, J. C. 
 ~ ca Fleet-street, London.— A communication from M. C. F. 
Nitze. 

155. Parer-curter, &., P. M. Justice, Southampton-buildings, London. 
—A communication from N. 8. jey.—14th January, 1879. 

Me Brincinc Tession upon Corps of Winpow-BLinps, W. 8. Simpson, 


rsea, Surrey. 
164. Srergoscores, H. Grubb, Leinster-road, Rathmines. 
172. Purirvine Fiour, &c., M. Lyon, King’s Cross, London.—A commu- 
nication from A. Hunter.—1l5th January, 1879. 
180. ApyusTING RoLuers of Mitts, A. B. Childs, Fenchurcli-street, Lon- 
don.—A communication from F. Sarees. 
186. Tramway Locomotive Enornes, H. Vignoles, Delahay-street, West- 
minster, and J. 8. Ayton, Manor-street, Clapham-road, Surrey. 
188. TREATING Deer's Hair, H. J. Haddan, Strand, London.—A commu- 
nication from M. A. Bryson. 
189. TREATING SULPHUROUs Gases, A. H. Allen, Surrey-street, Sheffield. 
190. Bicycues, J. Harrington and H. Brent, te Bade. 
193. Fiurp Pressure Recu.ator, W. R. 
London. —A communication from C . C. Barton and J. B. West.—16th 
January, 1879. 
196. Covers for Stream Encixe Piston Rops, A. Thompson, Southamp- 


+h + lildi 





197. BREECH-LOADING Frre-arms, P. Gay and H. Guénot, Boulevard St. 
Denis, Paris.—17th January, 1879. 

205. Cannons, J. Holtum, Wareside, Herts. 

211. Evecrric Currents, J. Rapieff, Middle-street, London. 

214. Traps, C. 8. Lemon, an ieciioeet Jamnary, 1879. 

236. HorsesHoes, W. Lake, Sout , London.—A com- 
munication from G. C. Shaw. 

238. Vatvus, C. M. Jacobs, Cardiff.—20th January, 1879. 

241. K»rrrine MACHINES, W. Morgan-Brown, Southamy building 
London. —A communication from U. Twombly. 

243. C MO-TYPOGRAPHY, M. J. H. A. le Francois, Gerard-street, Soho, 











1652. Printinc TELEGRAPH APPARATUS W. R. Lake, Sout 
buildings, London.—A communication from C. Hayet, Paris. 
1653. CANDLEs, &c.,G. Payne, Lewisham, and J. W. Freestone, Victoria 
Park, London. — 36th April, oe 
1654. HeRMerIcaL Cask, P. M. Jus , London.—A 
communication from E. miter Ehrenfield. > 
1655. Gas-HOLDERS, V. Wyatt, Beckton. 
1656. Extincuisuine Fires, J. Imray, South 
—A communication from F. C. Zapfle, Paris. 
1658. Grixpinc the Carp TeeTH of Carpinc Enoines, A. Taylor, Ashton- 
under-Lyne, and D. Jones, Oldham. 
1659. Treatinc Porcetary. 8. Ranford, College Precincts, Worcester, 
and J, Callowhill, London-road, Worcester, 
1660. Mrxinc and KNEADING, H. z Haddan, Strand.—A communication 
from B. D. A. Croisot, Honfleur, France. 
1661. Starcu, &c., J. C. Mewburn, Fleet-street, London.—A communica- 
tion from ¢. Vidal, Marseilles, France 
1662, STEERING Surps, G. D. Davis, Commercial-road, Stepney. 
1663. Meratiic CARTRIDGE Cass, J. H. But, "Gracechurch-street, 
London. 
1665. Recistexinc the Numper of Persons Passinc any Given Pornt, 
F. Hoyer, Waterloo. 
1606. Boots, &c., J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from H. Schlatter, Reutlingen. 
1667. — W. Wilkinson, Staffordshire, and J. T. Andrews, Hands- 


wort 
1668. Curz of Diseases, T. Welton, Grafton-strect West, Fitzroy-square, 
London.—28th April, 1879. 
1669. Lowerinc Persons, &c., J. Batley,.Kensington Park-gardens. 
London.—A communication from J. A. Weston, Paris. 
1670. Screw Provevvers, N. D. Spartali, Liverpool. 
1672. Mera.tic Roorine, F. Morton, and E. H. Morton, Delahay-street, 
Westminster. 
1673. ExTRaction H., Fatty Matrers from Susstances, J. J. Sachs, 
Barrow- 
1674. CLEANING Corres, &e., 8. Wrigley, Oldham. 
1675. Lxcreasine the Drart in Cnimneys, J.C. Mewburn, Fleet-street 
don.—A communication from A. Friedmann, Vienna. 
1676. Ligutine by ILLUMINATING Gases, J. Walters and E. Davies, Liver- 


+}, bnildai 





pton-buildings, London. 





1677. Decorative Tires, J. H. Cryer, Southport.—A communication 
from J. G. Low, C. A. Wellington, and W. C. Burrage, Boston, 

Massachusetts, U.S., America. 

1678. Tar for Steam, &c., T. Leeming and R. Ray, Manchester. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1814. Nappinc Macutyg, H, A. Bonneville, Piccadilly, London.—A com- 
munication from F. Delamare aud P. D. Chandelier, Rouen, France.— 
7th May, 1879. 
1829. Sewer Connections, H.J. Haddan, Strand, Westminster.—A com- 
munication from W. Pickhardt, New York, U.S., America.— 8th May, 
1879. 
1840. Lupricatinc Apparatus for Steam Encines, W. R. Lake, South- 
ampton-buildings, London.-A commuuication from W. P. Phillips, 
Boston, Massachusetts, U.S., Sg er ton May, 1879. 
1859. WaTer METERS, W. R. London. 

communication from W. B. “Gocntenen Chicaga, eTnols, Us . 
America.— 9th ,May, 1879. 








16th May, 1876. 


London.—21st January, 1879. 

310. Hot-arr Encinges, G. Lewis, Moss Side, Manchester.—A 
cation from H. Wippermann. 

319. StreTcuine T: . A. Bat , Cornhill, Loxdon.—A com- 

munication from H. Green. 25th January, 1879. 

pe he ape Iron and Steer Surrs, J. Scoffern, Willesden Junction, 
ndon. 

$51. Feep-waTer Heaters, A. M. Clark, Chancery-lane, London.— A com- 

munication from J. Pool, J. Smith, and M. J. Foster. -28th January, 

1879. 

546. Lanterns, P. Harford, St. George-street East, London.— 11th Febru- 

ary, 1879. 

626. "wispiwe THREAD on Bosstns, 8. Bash, Glasgow, and H. Levy, Pic- 

cadilly, London.—li7th February, 1879. 

650. Saips’ SLeepinc Bertas, W. R. Lake, South ton-build Lon- 

don.—A communication from D. Huston —18th February, 1879. 

676. JACQUARD Apparatts, A. M. Clark, Chancery-lane, London. —A com- 

munication from E. Vincenzi and Company.—i9th February, 1879. 

710. CLEARING WATER from the InreRion of SUBMERGED VESSELS, J. 

Pullar, North Finchley, London.—2lst February, 1879. 

901. REGULATING Tensions, J. Allman, Manchester.—A commun.cation 

m H. Vogt.—7th March, 1879. 

947. Macrae Licutine, H. J. Haddan, Strand, London.—A communica- 

tion from C. F. Brush.—11th March,’ 1879. 

1136. Metat Boxes, J. Henderson, Peckham, Surrey.—2lst March, 1879. 

1197. SwELL-Pin Hince Jornt, J. Lang, W. Stancliffe, and J. Brierley, 

Preston.—26th March, 1879. 

1416. Rance Finper, F. Weldon, Trichinopoly, India.—9th Apri/, 1879. 

1436. Sarety Drum Guarps for TarasHinG Macuines, F. J. Hunt, Steeple 

Morden, Camteiia, and G. H. Innes, Royston.—1l0th April, 1879. 

1454. Lamps, G. Bray, Leeds.—12th April, 1879. 

1462. Propuction of GLAZED or ENAMELLED ee J. = Johnson, 
Lincoln's-inn-fields, London.—A fro G -- 
15th April, 1879. 

1476. TELEPHONEs, H. x Haddan, Strand, London.—A communication 
from A. M. Rosebrugh 

1477. TELEPHONIC Seveniae, H. J. Haddan, Strand, London.—A com- 
munication from G. Black and A. M. Rosebrugh. — 16th April, 1879. 
1506. NutRITIVE Foops, J. Fordred, Tottenham.—I7th Apri/, 1879. 

Le meng page ag Bock Ice, R. Skene, High-street, Bloomsbury, Lon- 














1530. : Oursenins So.pnipes of Soprum, J. Allmann, Manchester.—A com- 

munication from P. Pauli.—18th April, 1879. 

1544. Rattway Wagons, T. R. Hutton, Barrow-in-Furness. 

1559. ATrracHING Kwops to Lock SPINDLES, E. Taylor, Burslem.—i9th 
April, 1879. 

1597. Looms, E. Jackson, Otley-road, Bradford. 

1598. STAMPING SHEET Merat, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from E. W. Bliss. 

1599. PNeumatic SIGNALLING Apparatus, A. Clark, Featherstone-street, 

City-road, London. 

1605. Stoprinc Moutus of Jars, H. Codd, King William-street, London. 

—23rd April, 1879. 

1611. cme Meta. Type, T. W. Smith, Chiswell-street, London.—24th 

a. 7 79. 

. Tramways, J. D. Larsen, Poultry, London.—25th Apri!, 1879. 


1658. Grinpinc Carp TreetH of Carpinc Enoines, A. Taylor, Ashton- 


under-Lyne, and D. Jones, Oldham. 
a ot, METALLIC CARTRIDGE Cases, J. “HL Burt, Gracechurch-street, Lon- 


Patents on which the Stamp Duty of £50 has been Paid. | 160. Boors, &c., J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 


munication from H. Schlatter. 


2066. Heatixo Air, T. Whitwell, Thornaby Ironworks, South Stockton.— 1668. CuRE of DisEases, T. Welton, Grafton-street, London.—28th April, 


1879. 
aera H. A. Potter, South Molton-street, London.—18th May, 1676. Licutxo, J. Walters and E. Davies, Liverpool.—200h Apri, 1879. 
4, 170 


no Air, T. Cartledge, Manchester. 





2150. BREECH-LOADING Frre-arms, J. 8. Edge, jun., Yardley, W 

—20th May, 1876. 

2020. Paper-cuttinc Macnine, W. R. Lake, Southampton-buildi 
London.—13th May, 1876. 

Oxstarntnc CoLours, J. Frost, Huddersfield, and J. Walmsley, Mir- 
field. —15th May, 1876. 
2080. Purtryinc Water, &c., G. Bischof, Hart-street, Bloomsbury, 
London.—17th May, 1876. 
ne! Merauic Topes, E, Deeley, Walsall, Staffordshire.—20th May, 

1 


2073. FURNACES, J. Mactear, Glasgow. a May, 1876. 
2134. Dressine the Surraces of Stone, F. Brown, Cathcart.—20th May, 





1876. 
2347. REGULATING the Draucut in Furnaces, D. L. Dernoncourt, Saint 
Denis. June, 18 


2062. ata WHEELS, G. Lister, Castle Mill, Keighley, York.—l6th May, 
1876. 

2093. Raitways, J. H. Johnson, Lincoln’s-inn-fields, London.—18th May. 
7 


1876. 

2128. Governina, &c., Srzep, F. W. Durham, Oxford-road, Waltham- 
stow, and H. Howse, Marian Villas, Oxford-road, Walthamstow.—19th 
May, 1876. 

2131. "homnstomns, &c., R. rson, Leeds.—20th May, 1876. 

2135. Printine, E. Vauthier —20th Muy, 1876, 

2187. Oroans, C. E. Herbert, Chariton. —24¢h May, i 1876. 

2277. Wasuina TextiLte Fasrics, T. Evans and W. Drayman, Walsall.— 
30th May, 1876. 

a a Rae are. Woot, &c., J. H. Johnson, Lincoln’s-inn-fields, London.— 

‘une, 
we InrerLockina RAILWAY Points, &c., F. W. Webb, Crewe.—6th June, 
1876 


2381. PLANING Merats, C. C. Walker, Lilleshall.—7th June, 1876. 
a. 3 Borries, H. Codd, Grove-lane, Camberwell, Surrey.—24th May, 





Patents on which the —— Duty of £100 has been Paid 
1448, Wasnina Borries, BE. —13th May, 1872. 


Cambridge. 
1527. Looms, R. Dixon, Newton bron orci 2 May, 1872. 
1606. Locxine, W. Easterbrook, Fa gy son Somerset.—27th May, 1872. 
1881. Propvcinc Wuitre Piomwents Leap, E. Milner, arti | 
Wi —22nd June, 1872. 


Ten waeus Woot, &c., I. Holden, Bradford.—30th April, 1879. 

1721. JacquaRD ATTACHMENTS, M. Umstadter, Norfolk, U.S.—lst May, 
1879. 

1771. Comprne Macuriyes, J. C. Mewburn, Fleet-street, London.—A com- 
munication from La Société Amédée Provost et Campagnie. —ith May, 
1879. 

1829. SewER Connections, H. J. Haddan, Strand.—A communication 
from W. Pickhardt. 

1840. Lupricatixe Apparatus for Stream Enaines, W. R. Lake, South- 
ampton-buildings, London.—A communication from ‘W. P. Phillips. 
—sth May, 1879. 

1859. Water Meters, W. R. Lake, S Pp gs, London.—A 
communication from W. B. Mounteney.— 9th May, 1879. 


an interest in o Pisce objects one of such applications 
pom mS in writing of their to such 
: ne J aay! the Commissioners of Patents within twenty-one days after 
date. 
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List of Specifications published during the week ending 
May 10th, 1879. 

2840, 2d.; 3174, 4d.; 3716, 64.5 8763, 6d.; 3807, 6d.; 3812, 6d.; 3822, 6d.; 
3869, 6d.; 3878, 8d.; 3880 ; 3903, 4d.; 3913, 6d.; 3917, 6d.; 3923, 6d.: 
3925, 6d.; 3926, 6d.; 3928, 8d.; | 9987, 6d.; 3043, Gd.; 3944, Gd.; 3945, 8d.; 
3046, 2d.: 3953, 10d.; 3959, 6d.; , 6d.; 3971, bd.; 3974, 6d; 3996, 6d.; 

» €d.; 8901, 6d.; ‘000, ea; aoa, 6d.; 4017, 8d.: 4018, 6d.: 4022; 4d. 
4031, 6d.; 4038, 6d.; 4043, 6d.; 4047, 6d.; 4050, 6d.; 4052, 6d.; 4055, 2d.; 
4057, 2d.; 4058, 6d.; 4062, 2d.; 4064, 6d.; 4066, 6d.; 4067, 2d.3 4073, 2d.: 
5075, Sd.; 4077, 2d.; 4080, 2d.; 4082; Gd.; 4083, 2d.; 4086, aa 4087, 2d., 
4090, 2d.; 4091, .6d.; 4093, 4d.; 4094, Sd.; 4095, 2d.; 2d.; 
4102, 6d.; 4103, 2d.; 4104, 6d.; 4108, 2d.: 4110, 4d.: 4111, 2d.; 4116, 2d.; 
4118, 2d.; "4120, 2d; 4123, 2d.; 4124, 2d.; 4125, 2d.; 4127, 24.3 4129, 2d. 
4132, 2d.; 4133, 2d.; 4140, 2d.; 4142, 2d.: 4144, 2d’; 4146, 2d.; 4150, 2d.; 
4153, 2d.3 a 5 4156, 2d.; 4158, 2d.; 4160, 2d.; 4161, 2d.; 4163, 4d.; 

oe 2d.; aime, a "4l71, 2d.; 4173, 2d.; 4177, 2d.; 
"4383, 6d.; 4503, 4d.; 446, éd.; 


at 
mae 


7 . 


cations will be forwarded by ness tre the cag marae on 
rae ceca ot ice and postage. exceeding 1s. 
by Post-office er, made payable at wat the Post-ottice, 5, 5, “Hi b 
to Mr. H. Reader Lack, her M ‘ajesty’s Patent-office, Sovt 





1477. Suaar, A. Fryer, 
1509. Ex: 


—lb5th May, 16r3. 
A. Froitzheim,.C ‘ologne, Prussia.—17th 





1615. WATER-cLos! A. B. od, Ree K — 
rod eTs, A. eswick, Cumberland.—A communica- 


G. R. Moore, 


PLOsIVE ComPpounns, J. A. 
1872. 


May, 1 


ampton-buildings, Chancery-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


oursel Tue En ER at the 
Prepared wants ety De aye office of 


3173. Boat eee ScurnaquEous aS ae J. @. Surman.--Dated 12th 

August, 1878. Not t proceeded with. 
This boat propelled by pneumatic power. It 
is of a cigar ~ and when empty it is to be about the same —— 
nstructed to accommodate six men, five of 


weight as water. It is co! 
whom work ric air into a chamber. 











the vessel, and also steam and air under pressure. When the materials 

have been acted on in succession by the cleansing or other liquids, and 

afterwards by the steam and air, the vessel is lowered, and can then be 

run off to any spot where the materials can be removed. 

3'732. Suaker Brackets ror SreaM THRASHING Macutnes, C. Odling.— 
—Dated 21st September, 1878.—{A communication.)—{ Not proceeded with.) 


2 
The brackets are made of malleable cast iron, and have a hollow box 
on the lower side to receive the two halves of the wood block bearings. 
3733. Mera.uic o~ F. Du frett.—Dated 21st September, 1878.—{ Not pro- 
ceeded with.) 2d. 
This ists in the facture of pens from phosphor bronze. 





pumps \ 

chamber is a reservoir of power, and supplies the pagetees with pr d 

air, and thus serves as a motive power to the boa‘ 

3184. PortaBte PuHoTocraPHic APPARATUS, : Tiator.—Dated 12th 
6d. 


August, 1878. 

When being carried, this apparatus presents the form of a hand trunk, 
and in this form, when fold wooly two packing spaces or rooms are 
formed inside the trunk, in which are stowed away the necessary 
utensils. 

3283. Preservinc THE Juice or AppLes, &c., FoR DRinkinc, R. H 
Belben.—Dated 20th August, 1878.—{Provisional protection not allowed.) 
2d. 


The juice is subjected for a time to a high temperature immediately 
after it has been pressed, and after it has been allowed to cool it is 
aérated with carbonic acid gas and bottled under pressure. 

3450. Snear-sinper, H. Simmons.—Dated 31st August, 
sional protection not allowed.) 2d. 

An endless webbing draws the cut stalks t d 
eee between which the sheaf is held and pressed aieiieal the tanding 

aterial left in a vertical position across the path of the sheaf by an arm 

— needle bar, the binding material being by a cleat or pincer 

beneath a platform. This arm or needle bar, by its descent, forms a loop 

in the binding material. A second loop is formed by ode ak 

fingers. A pair of reciproca pincers seize and pass the ena of thi 

binding material through the first loop, whilst the arm or needle bar 

its ascent draws the knot — A cutter formed on one of the Hang 

cating fingers severs the binding material. 

3490. Prerarixe Asx, &c., FOR WooDEN Hoops, 7. Piva, —Dated 3rd 
ber, IS78.—( Prov isional protection not allowed.) 2d. 

After the tree is cut down, it is cut into lengths required for the hoop. 
The bark is removed and the several lengths are beaten with a hammer 
until the different layers are separated. 

3564. Stream Encives, W. Dawes.—Dated 9th September, 1878. 6d. 

This consists, , First, in the application, and use of a slow current of hot 
air, under a from the fiues or other conve- 
nient source for foxetlng or otherwise so or co! in contact 
with the steam ts passage through the pipes, ; chest, and cylinder 
as to prevent the poy! of t and and rev vify or 
su eat the steam. 5 ly, the lication of a frictional connection 
or @ governing power, wherein the governor spindle or shaft, or 
other convenient revolving part of the oa or engine, is constructed 
with V ves or other similar frictional or grij ent, which is 
3) by other corresponding ves or palinen nearly, but not quite, 
im contact with them, and which are connected by suitable levers, and 
gear with the cut off or expansion slides or valves, and also so connected 
with the governor that it can cause either of these pairs of friction or 
grip surfaces to come into propelling contact, and actuate or alter the 
gear and the positions of the expansion slides, and thus enable a governor 
to regulate the degree or extent of expansion and the consequent speed 
of the engine. 

3589. Worxixe Hypraviic Apparatus, J. H. Greathead and M. D. 
Martindale.—Dated 10th September, 1878. 6d. 

This consists, First, in the method of pr ahem a mae nes ae 
operating liquid, consisting partly -pressure liquid and partly of 
liquid drawn from a low-pressure — by the inductive lateral action 
of the high-pressure liquid. Secondly, in connection with the induction 
passage of a hydraulic cylinder, the combination of a high-pressure 
injector nozzle with a low-pressure supply pipe provided with a check 

valve. 

3621. Tee Manvracrure oF ALKALINE AND EARTH-METAL CYANIDES, W- 
Weldon.—Dated 13th September, 1878. — (Provisional protection not 
allowed. ) 2d. 

consists, First, in heating by atmos: nate nS Sore alkalised 
charcoal or a mixture of carbo wee eee an alkali or an al earth at the 
and “ ht abn a at tempera- 


temperatures known as “‘ 

tures even below these. Secondl. iy. im treating the said alkaliscd c’ 

or mixture of carbon and an or alkaline earth by atmospheric 

nitrogen in an apparatus similar to the revolving furnaces oo 

oe a in the manufacture of what is wee by soda 

oo bi 

3624. Stert Suvurties, 0. Folds, J. Waterworth, and 7. Turner.—Dated 
13th September, 1878.—{Prov isional tection not allowed.) 2d. 

This consists in making the bod the shuttle with the tips of one 
piece of Bessemer compressed or 0’ a cast steel in which is a slot for the 
reception of the ordinary shuttle skewer, and the spring acting on 
heel of the skewer, and through one side of which is a hole for the yarn 
to pass into the shed. 

3629. Manuractore or Paper Bacs, B. Hunt.—Dated 14th September, 
1878.—{A communication.) 6d. 

A continuous le: of paper rolled on a beam is drawn off and carried 
successively to a printing press, a pasting apparatus, a knife, a “‘ former,” 

a flattener, and finally to a counter, after it has been made into a bag. 
3652. MacHINeRyY For CHANGING THE DIRECTION OF MoTion, A. Mechan. 
— Dated 16th September, 1878. 6d. 

This consists, First, in the combination of a broad toothed ion and 
two or more toothed racks and rods, or a broad pulley and two or more 
flexible chains and rods, the said pinions and racks or pulleys and chains 
being kept in gear with each other, and applied for the of chang- 
ing direction of motion. Secondly, the use of a tooth m and one 
or two racks and rods - a pulley and one or two flexible chains and 
rods) in combination wi hanical telegraph dial appliances. 

3667. PiaNororTE oneal G. Green and C. Savage.— Dated 17th Septem- 
ber, 1878. - (Provisional protection not allowed.) 2d. 

‘This consists in the use of loose centres instead of clothed notch in 
hammer butt. 


3678. Batrery Guns, 7. Nordenfelt.—Dated 17th September, 1878.—(A com- 
munication.) 8d. 

This consists in the method of actuating the spring box with the 
breech pins and other parts carried by it by means of a lever handle and 
arm, acting upon a segment through a cam groove or slot, which allows 
of a pause at a suitable time in the movement of the segment (and of the 
spring box and er which the segment actuates), whilst the 
onward movement of the lever handle continues, causing the trigger 
comb to hberate the h and so eff ig the discharge of the cart- 
ridges with which the barrels are loaded. 

3683. Srrvsinc, W., J. B., and C. H. Whiteley.—Dated 18th September, 
1878. 8d. 

This consists in an arrangement for retaining or holding the thread 
during the process of dra and spinning or twisting, by causing the 
same to lap or make a series of turns round a pin or other equivalent. 
3606. Conpenser ror Stream Encrves, F. J. W. Packman.—Dated 19th 

September, 1878. 4d. 

This consists of a central ers surrounded by a series of sheet 
copper or brass ring chambers, with air spaces between them, and having 
an outside casing for waste water supply. 

3717. Looms, A. F. Firth and J. Boothman.—Dated 20th September, 1878. 


6d. 

The motion of the vibrating back bearer is utilised by means of P 
finger engaging with a slotted connecting rod and fulcrum lever, to 
operate a friction band or strap embracing a friction pulley on the pe 
of the warp beam, so as to relieve the pulley when the warp is to be 
off, and to grip and tightly hold the same when the reguired quan by 4 
yarn has been delivered. 


3'725. Lire-preseRvers FOR SAVING FROM Be BE. Woodhead.— 
Dated 20th September, 1878.—(Not proceeded with.) 2d. 

A waterproof lining is fitted to any form of hat, cap, or bonnet, and 
when inflated may be used as a life-preserver for preventing death by 
drowning. 

3727. Manvuracture oF MILKy-TINTED Grass, J. Kempner.—Dated 20th 
September, 1878. 4d. 

The glass is made of 20 to 78 per cent. of ~~ 
fluor spar, and 5 to4 cent. of wor be ge ¢ 
weight of the mixture being added to from 10 to 70 aot 
soda of a high degree of strength, 15 to 100 parts by mar Pe f ps potash, 
and 70 to 300 parts by weight of sand. 

3730. AppaRaTus FoR WASHING AND Dryinc Faprics AND FiBprovus AND 
OTHER MaTeRIALs, &., J. F. C. Farquhar and J. B. Macfarlane.— 
Dated 20th September, 1878. 6d. 

This consists of a vessel with a movable top and bottom which, when 
the vessel is closed, are held in their places by hydraulic or steam or 
other pressure, air-tight joints being made by in vulcanised 
india-rubber or other elastic material. The vessel is 
sides, ee eee Se eS Se this is placed on an elastic ring sur- 
rounding a bed of or other perforated bed, which forms part 
of a movable truck ; the materials to be acted w 
pene Rela pooled phase yaa mad pene _—- 

of the vessel up to an + pew hy xed cover. 

pa Aa from it, through which water or other liquids can be Pe admitted to 


ca eta 




















et mac the ra of 





3734. Weavine Leno anp Gauze Curtains, &., P. 7. Macaulay.—Dated 
21st September, 1878.—({ Not proceeded with.) 2d. 
tes toa means of regulating the —e ends that pass through 
the dupe or doup in such a manner that when the ends are operated 
upon, and either rise or fall, the tension on the w ends actuated will 
remain the same, and thus preserve the strength of the warp. 


3'735. Apparatus ror Prepartnc Lone anp SHort Woot, P. Kelly.— 
Dated 2st September, 1878. 6d. 

Two sets of gills are applied to the preparing machine; the screws work- 
ing the front and back sets are in the same line, thus each set are of the 
same length, and are worked independently of each other by se, te 
sets of screws. The set of screws and gills can be driven the 
ordinary way, and the front set by means of a shaft placed at the eniler 
side or below the two sets of = which work in the same plane. 
Motion is imparted to this shaft from the shaft driving the back screws 
and gills by a train of change wheel gearing in — with the screw 
shaft of the front set ad s, by which the relative speed of front and 
back sets of gills can ted to the requirements of the different 
lengths of staple the it... is preparing. 

3'736. Grate Bars, C. Gill and H. Northcott.—Dated 21st September, 1878. 


6d. 

This consists in the formation of fire tilting grate bars with tongues 
cast on one side of the bar, and projections on each alternate bar, such 
tongues having projections cast on the bottom or under side of the bars. 
3737. Fioatine — H. Kennard.—Dated 2ist September, 1878. —(Not 

dwith.) 2d. 

The deck is made => mand and divided into sections filled with india- 
rubber tubes, any §' being filled with cork. It is secured to the 
vessel, so that hang e latter sink, the deck will detach itself and 
remain on the surface of the water. 


3739. Prore.tinc CaRRIAGES UPON Tramways, &c., A. C. F. Franklin. 
—Dated 2ist September, 1878. 6d. 

Attached to the frame of the carriage are cylinders with —, which 
reciprocate when acted upon by a compressed elastic fluid, admitted te 
the cylinders from a receiver attached to the frame, by means of valves 
actuated in the ordinary way. To the pistons longitudinal are con- 

ected, and have helical grooves formed round them, which work through 
openings through two centres of nuts revolving in bearings formed on 

he framework of the carriage, and connected by friction gear to toothed 

wheels, so that when the nuts revolve in one direction they drive the 
wheels, but in the other direction they are dise ed from the latter 
which revolve freely. The driving wheel is placed between the ordinary 
wheels, and is of larger diameter, and runs midway between the other 
wheels on the ordinary road, its circumference being covered with india- 
rubber to increase its adhesion. 


3'740. Expanpinc anp Compressine Tunes, C. Max Sombart.—Dated 21st 
September, 1878.—(A communication.) 4d. 

This consists in expanding and compressing tubes by means of a suit- 
able piston, which is forced through or into the tube by the pressure of a 
liquid acting directly on the pistun. 

3741. Picments, IV. 
nication.) 4 

This consists in ‘mixing colours with or by means of a paste composed 
as follows :—Gum about 25 parts by weight; glycerine, 634; water, 208 ; 
wax, 208; ammonia, 12}; resin, 12}. 


3'742. Mowers, EF. Edmonds.—Dated 21st September, 1878.—(A communica- 
tion.) 6d. 

The frame which carries the main shoe is composed of flat wrought 
iron bars, and is pivotted to the casti — carries the gearing and 
the pole on the main axle) by two depen lugs at its inner end and by 
two similar lugs at the outer or pole — e bars forming the frame 
cross each other, one of them being formed with an eye to allow of its 
being pivotted to the two inner lugs, while the other is formed with a 
similar eye for connection to the outer lugs. The Second part of the 
invention comprises a rod or rods, the lower end of which is attached to 
one of the bars of the frame which carries the main shoe, the upper end 
being connected to a link capable of vibrating in a bearing on the upper 
side cf the draught pole, and connected to the whiffle-tree or trees by 
which the machine is hauled or drawn. 

3745. Traveciine anp oTHER Bacs, IW. F. Williams.—Dated 2st Sep- 
tember, 1878. ened or on with.) 2d. 

To the ordinary top-fitted bag frame is added two outer side frames 

working on the same hinges and correspending in oa with the ordinary 
side frames. These additional side frames carry the — covering, 

forming the wings or compartments at the upper part of the bag. 


i arg OR FILTERING MaTERIAL, W. White.—Dated 2lst September, 
4d. 


Tis ite in the employment of a combination of oxide of iron, 
carbon, and alumina, well worked er and a close retort 
or kiln to produce any desired form of filter or filtering 

3747. Pumps ror Irricatine, &c., J. G. Wilson.—Dated 2ist September, 

1878.—(A communication) 6d. 

consists of an upright shaft, to which horse gear is a) cmt thy 

shaft carries a cam for actuating the pum degen which te in 
the case of a double-cylindered pump a pair of shallow nee Fos 
arranged on either side and equidistant Anat e upright shaft, and com- 
municating together at the top in one common = The rods of the 
pistons cach pass between a pair of rollers na and 
are so guided up and down, whilst a friction bowl ~ at the of 
each piston rod rests upon the upper surface of the cam, and so es 
of the motion of such cam, such upper surface being constructed with 
three suitably formed projections so timed and arranged that as the cam 
revolves the pump pistons are lifted in successive rotation by such pro- 
jections, ontop are free to fall by their own gravity. 
3748. Cistern Fitters, C. FE. Haycraft and E. Johnson.—Dated 2\st Sep- 

tember, 1878.—{ Not proceeded with.) 2d. 

A circular container is constructed, a a solid bottom with an 
aperture in the — over which is _— a perforated tube or a 
cylinder of highly porous earthenware block charcoal. Another tube 
— Fee A y pe Sesaied a slides inside the first tube. To the upper end of 

is attached a hollow rod or shaft for moving the —s 
ee ge wy ond down, and to allow access of air each time that water is 
drawn from the filter. The perforations in these tubes are so 
that they filter the water at a slower rate thaa the flow from the discharge 
cock of the exit pipe, which is so pro joned to the rate of filtration 
that a partial vacuum is created in the ttom of the filter, so creating a 
down current of air through the centre tube. 


3751. Marine Encrne Governors, EB. G. Colton.—Dated 23rd September, 
1878.—(A communication.) 6d. 

A pipe is fixed outside the vessel, or its lower end passes through the 
vessel below the shaft g, having its mouth open for Pate. wl of 
water, and communicating a "the inside of the vessel with an air vessel 
or chamber by means of a valve or stop-cock. A small pipe is suspended 
under the deck, fixed to the top of the air chamber, and communica‘ 
with a diaphragm or its equivalent. To this diaphragm is jointed a lever, 
which is pivotted to the stem of the balanced piston valve in con- 
nection with a small intermediate steam cylinder. this valve is hollow 
through its axis, and has suitable communications with the exhaust. 


3'752. Sewine a J. Moody.— Dated 23rd September, 1878.—(Not 
proceeded 2d. 

This relates to machines used for sewing straw plait. The plait guide 
is provided with a movable screw = which it can be adjusted. Instead of 
the edge guide being attached to the om it is made separate and 
placed above the plait guide, a spring being placed between them. 

3753. Macuinery ror “ Parmyc” THE Curis or Hat Bris, W. £. 
Carri, Dated 23rd September, 1878. 6d. 

A suital table re revolving table is provided on which the hat is placed; a 
cam is also provided of a shape corresponding with the shape of the inner 
edge of the curl when complete ; this cam serves to guide a revolving 
cutter suitably placed for “ paring” the edge of the curl as the hat 
revolves. 

3754. aw nag > wr > Currine Coat, &., J. R. Schram.—Dated 23rd 
September, 1 

This consists ae an Seoaies for cutting or undercutting coal or other 
materials, ae mainly of a carriage, on which is mounted a lever 
fitted with a pick or tool having a percussive action, and capable of being 
moved in an arc, the being moved forward as requ’ 

3'755. Apparatus ror Savino Lire in Case or agen &., V. Hervidge. -- 
Dated 23rd September, 1878.—-(Not with. 

This consists of a metallic framing in the form . an open-worked 
balcony or platform, which by means of hooks or le 
under the | inner edge of a wintow sill or against the 
and by ao legs oe struts respectively catch 


can be securely fixed 
orm aaa of the Galllizeg on and standing out from the window. To 


A. Barlow.—Dated 21st September, 1878.—(A commu- 





tf is hinged a fi bridge, 1 h to reach oauane 
orm a flap, or long en 
peng fixed to a window aps adjoining ho : a vi 


S766. Sxow anv Stock Cass, J. H. suite bunt 23rd September, 1878,, 


The case or cabinet is constructed with two separate close ore 
ments, the noose one of which, divided into cells, is designed for 
= lay of samples. com ent is furnished with a glass iit 

ch prevents the handling of the samples and excludes the dus 
aie com ent is provided with wers for con the oat 
from which sales are made, and is closed by a door made and dust. 
tight by suitable packing. 
3'757. Comprnep THILLs on Suarrs AND Harness, A. M. Clark.—Dated 
23rd September, 1878. —(4 communication.) 

This in the tion of the hinged bow with the forward 

ends of the thills, in one combination of the yoke and breast strap with 





the hinged bow and the thills, in the combination of the le and 
the belly band with the hi bow and the thills, in the combination of 
the arched bars and the neck strap with the in the combination of 


the steel bar to rest against the horses’ hips and serve as & holdback, in 

the thills each made in two parts, having right and left screw- 

formed upon their adjacent ends, and connected by a long nut, and in the 

combination of the gear wheels and the sliding toothed thill irons with 

the slotted hollow rear ends of the thills. 

3'758. Brxper ror Pant AND oTHER Brusues, A. M. Clark.—-Dated 23rd 
September, 1878.—(A communication.) 4d. 

This consists of a band or tube of india-rubber or other elastic material 
— straight or tapered sides, which band is used in connection with 
paint brushes or other brushes for the purpose of confining the bristles, 
3759. Manxuracrure or MILLINERY AND OTHER Boxes, H. Hughes, 

Dated 23rd September, 1878.—(Not proceeced with.) 2d. 

A sheet of cardboard is scored, but instead of cutting out the corners 

it is simply cut down one side of each corner, and thus forms four flaps 
e box. An extension piece is fastened to the ends of the box, such 

a piece folding over the corner pieces and the box in 

shape. 

3'760. Oven ror Continvovs Baxinos, W. Brierley.—Dated 23rd Septem- 
ber, 1878.—(A communication.)—(Not proceeded with.) 2d. 

This consists in circular or straight arrangement of a various number 
of single ovens heated by external fireplace © flues are so arranged 
as to adjust the heat ae aera A to all the ovens or hearths, the 
ovens or hearths being hermetically closed by an iron door. 


3761. Looms, J. Owen and J. R. Aldred.--Dated 23rd September, 1878. 8d. 

This consists of a pattern drum or ,chain which is actuated by a star 
wheel from the crank shaft or other convenient part of the loom ; the 
pattern drum or chain acts on a series of catches which are hinged "to a 
sliding frame moved to and fro from the crank shaft ; to this frame is 
also hinged a series of levers, and a corresponding series ‘of tumblers. On 
the treadles which are hinged to the frame side, and which are connected 
to the ordinary top and bottom jacks, a e bowls which work guide beads 
on the divisions of the sliding frame. 

S703. Reraee, J. Moysey.—Dated 24th September, 1878.—(Not proceeded 
with.) 

Shallow "= or trays are coated with mud or other substance wd 
vent asphalte from sticking to them ; a lay of ‘‘ road metal” is placed in 
the bottom of the box or tray and melted asphalte is poured into the tray 
among the stones until the tray is full. When cold the slab thus formed 
can be turned out and used as requ . 
aie 6 F. H. Siff—Dated 24th September, 1878.—(Not proceeded 

wi 

This consists in the mode of subdividing each letter of the alphabet by 
means of the first consonant in the name or word tu be found, and 
a pouier, subdivision of the first vowel thereof, and cutting the outer 

of the requisite number of leaves of the book, in such a manner as 
to display the said subdivisions, and thereby facilitate a reference to the 
pages on which the respective subdivisions are to be found. 


3765. Surps’ Bertns, J. Jackson,—Dated 24th September, 1878. 

This consists in the construction and ment of berths b 
the ends are mounted so as to becapable of g opened over the 
for ventilation ; and the arrangement for closing the ends of the 
partments by means of doors and boards or screens or by doors te com 
3766. Burrons, Sourraires, &c., M. Lowenstein.—Dated 24th September, 

1878. 6d. 
At the inner end of the oval shank is fixed a semicircular or semi- 
— ical—or other shaped—plate or bar, which is situated at right angles 
shank and forming a hook-like te’ termination to the shank. In front 
of the fixed hook-like plate or bar of the shank is a second plate or bar of 
the same configuration as and capable of motion upon the first-named or 
fixed plate or bar. This movable plate or bar by being turned oy de 
semicircle, can either be made to lie closely upon the fixed plate 
or be turned from off the fixed plate or bar. 
3767. MacHINERY FOR PREPARING AND SPINNING Lb ae pee je Magumnaaa, J. 
Taylor. Pe cg apo =} yoy 1878. - (Not , "2d. 

This consists in ing the aprons or om by om ve 
whereby a uniform supply is obtained and the irregularities pd mony 
the variations of friction are avoided. 

3768. Apparatus FoR THE ManuracturE oF Gas, W. R. Lake.—Dated 
24th September, 1878 —(A communication.) 

This comprises one or more retorts provided with eS escape seals or 
valves, upon the end or ends thereof, in combination 
chamber enclosing said ends. 


3770. Macutve ror Fe.irno Trees, J. nw and R. H. Gosnell.—Dated 

24th September, 1878.—( Not proceeded with 
This consists of a frame composed of a lever or bar provided with two 

branches, on each of which is mounted one or more revol cutters f 

muking incisions in the trunk of the tree, and for guiding machine. 

The branches are articulated at their inner ends to t ere or bar, so as 

to adapt the machine to the felling of trees of all sizes. At the 

outer end the lever bar is furnished with a winch for k 

see Die is around the trunk of the tree for 

ing the e pressed firmly tru 

oeake is secured to one of the branches, and after encircling the trunk 
passes under a friction wheel or roller mounted on an arm on the other 
side of the frame, and it is then attached to a gut cord, the other = of 
such gut cord being fastened to the winch. Adjustable ee ar 
fixed to the branches and pass between the revolving cutters, 
away that portion of the trunk to the depth made by the Sues 
cutters. 

3771. Apparatus ror Srorpinc Runaway Horses, AND PREVENTING 
ACCIDENTS ON Roabs, 7 ence anp Rattways, A. M. Clark.—Dated 
24th September, 1878. - sree tery ng ay Not proceeded with.) 2d. 

The safety apparatus to in front of the locomotive or other 
vehicle consists of a guard - fender, preferably formed of two flat or 
curvillinear surfaces inclined towards each other, and meeting near the 
centre of the line, so as to form a more or less acute dihedral or 
figure, whose slanting sides will tend to throw off to the one side or 

any object which may be accidentally in the way. For stopping 
runaway horses a bar is hung just in front of the fore legs of the horses. 

A spring at the end of the pole holds the bar in such position as will 

allow free movement of the horse's legs. 

3773. APPARATUS FoR CHECKING i H. T. Davies.—Dated 24th Sep- 
tember, —_-< Not proceeded with.) zd. 

This 


mc 


a8 





tus whereby the be apprised 
of teed eae vadiincmmalectlae of a bell, and also 
the display of a figure, and if desired the simultaneous delivery of a 
ticket at the same time that an indicator m or iter 


actuated. 
3774 Worktno Ciocks aay Bewrs, 7. Casson.—Dated 25th September, 
1878.- (Not proceeded with.) 2d. 
At or near the clock dials and the bells are provided cylinders — 


nicating with a gas = — so wenn hey ignited ot cert combust! 
1S —— 


charges of gas and intervals, 
pistons, with which th the p= an are fitted, are propelled, and effect the 
movements of the clock hands and the bell hammers, or of the bells 


themselves. 
3775. Sewine Se a H. Bland.—Dated 25th September, 1878.—(Not 
proceeded with.) 2d. 
In applying er invention to machines in which “~ feed surfaces are 
employed, one of the feed surfaces is formed upon or dene ee 


= the pin carrying the feed block, and the ther © upon 
fitted and secured in or on a segmental groove or gu owey with witch 
the feed block is provided, or the tongue may be provi pay Be;f- 


mental slots fitted to pins on the blocks, or in lieu of othe biaged 

segmental tongue to the block itself it may be attached to the 

tongue. 

oe. fa Sreerinc Apparatus, D. Kennedy.—Dated 25th September, 
6d. 


This. cane of a crown cam or its equivalent attached to or connected 
with a hand wheel so as to move synchronously with it, actuating the 
valve gear of the engine by a tappet or cam, so as to cause a given num- 
ber of strokes of the — or engines for each revolution of the hand 
wheel, for use in stee! ring gear, winding engines, and other engines 
where hand adjusting is req: 

3777. Srexerine a &c., R. Bell.—Dated 25th September, 1878.— 
(Not —— with.) 2d. 
or more flaps, preferably of the form of a 


This consists in placing on: 
broad letter D. or doors oh each wide of the veasel below the water ine; 
the number of fins 





pb oe of the vessel ; screw steamers dra’ 
ing more water aft require fins placed well aft, and as well as jorwend,, 








| 

=> 
milar 
878. 
Part- 
r the 
; 

Ths 
stock 
dust. 
Dated 
ward 


Be R BE 


RE 


sehaeg & 


Pa 


~~ 


< 


= eae TeEsc Se S&F BS & 


bel 


May 23, 1879. 


THE ENGINEER. 





383 








eer 
ging rtical or nearly vertical axes, and which when closed fit 
swir ging ist their casings with their exterior surfaces flush with the 


«ides of the ship. 
8778. MANUFACTURE OF Naus, &&., C. Iliffe.—Dated: 25th September, 
1878.—(Not proceeded with.) 2d. s 
consists in making nails by casting the same from Bessemer or 
other suitable steel, and finishing the same for use by annealing them to 
uitable degree. 
3779. Eco Tester, F. Dodds.—Dated 25th September, 1878.—( Not proceeded 
i 2d. 


age Ba of a box having in its top surface a round hole for the 
irror is placed inside the box at an angle of, 
45 deg., the top and resting on the bottom of the box. 
Opposite e mirror and inside of the box is a hole for looking through 
oe the colour of the egg. 
3780. Evoine VaLves anp Governors, C. M. Sombart.—Dated 25th Sep- 
tember, 1878.—(A communication.) 6d. 
This consists in making valves to equilibrate by constructing them so 
that both the inlet and outlet ports shall lead to one plane, upon which a 
slide valve is operated to shut off at the same time the inlet and outlet 
rts, and for use in combination with said valves or otherwise ; the 
yention embraces the construction of centrifugal governors with a 
horizontal driving shaft, the centrifugal force being counterbalanced by 
a lever charged with weights. 
3781. SHoe Sores, H. J. Haddan.—Dated 25th September, 1878.—(4A com- 
munication. )—{ Not d with.) 2d. 
This consists in making the sole of two or more pieces joined by one or 
more transverse joints or hinges. 
3782. Joists or SreaM BolLers, Tanks, &c., R. Hudson.—Dated 25th 
nber, 1878. 4d. 
nae reese to the formation of joints of steam boilers, &c., by bevel 
flanging turned either towards the inside or outside of the boiler or other 
structure, and forming, when the main plates are at right angles, an angle 
of about 45 deg. with the said plates. The plates are rivetted together at 
the centre of such flanging. 
8783. Manuracrure or ALKALI, H. Gaskell, jun.—Dated 25th September, 
1878. 2d. 


This consists in subjecting ‘‘ black ash” to the action of either air or 
steam used alone, or air and steam employed in conjunction. 

3784. Canves, B. G. Brewer.—Dated 25th September, 1878.- (A comnuni- 
cation.) 6d. 

The Seton of the candle, about lin. in length, is formed of a hard in- 
combustible material, such as plaster or cement, so as to avoid its adher- 
ing to the candlestick and dirtying it. 

8785. Transparent Pictures, R. J. Coningsby and A. Grover.—Dated 
25th September, 1878. 4d. 

This consists in the employment of pote of Paris so treated by wax 
or a similar oleaginous po. or op as to form a semi-transparent substance, 
which substance is poured into om A om nye €} with the 
required depths to produce the required ows or relief. 

3786. Packinc THE GLANDS OF STEAM AND OTHER Enornes, ZB. M/. B. 
Faull.— Dated 25th September, 1878. 6d. 

This consists in packing glands by means of tapered divided rings 
drawn ther by corresponding dished or inclined rings or surfaces 
pressed elastically thereon. 

3787. Spainc Bracexets, Scarr Sires, &c., A. Burgess.—Dated 25th 
September, 1878.—(Not proceeded with.) 2d. 

This consists in applying to bracelets, scarf slides, and other rings, a 
spring arrangement, by which the parts of such bracelets or rings are 
formed are opened and thrown back on releasing the fastening catch. 

‘789. Hyprocarpon Iyvectors, &c., A M. Clark.—Dated 25th September, 

1878.—(A communication.) 6d. 

Atmospheric air is saturated with a hydrocarbon, which burns and is 
di diately when ignited. The compressed air through 
a pipe which divides into two branches, one leading to the petroleum or 
other hydrocarbon reservoir, whereby part of the contents of the latter is 
forced upwards through a tube, and proceeds to a funnel-shaped hollow 
ket. The other branch of the air tube is also connec with the 
nel, and when the air meets the petroleum it becomes saturated, and 

as it issues through the mouth of the funnel it is ignited. 














WE (the Manchester Guardian) understand that the patent 
rights in Germany of the new process for dephosphorising 
iron have been jointly purchased by the Rhenish Steel Company 
of Melderich and the ry oy Smelting Association of Herde. 
Several of the officials of the two establishments have lately 
witnessed experiments at Middlesbrough, and have reported that 
the problem has been effectually solved in a very simple manner. 
The adoption of the process will have an important influence on 
the German iron industry, as the phosphoric German iron cannot 
be used for the manufacture of steel. 

Aw Iyterestinc Memento.—The modest dwelling, No. 17, 
Eldon-place, built by Mr. Burnup, of the Barras Bridge, New- 
castle-upon-Tyne, about the year 1815, and still in the possession 
of his family, has, by association, become a place of historical 
interest as the joint residence of George and Robert Stephenson. 
A few gentlemen, careful to preserve the connection of these well- 
known names with their native town, have instructed Mr. Craggs 
to prepare and fix, in the front of the house, a tablet of Cornwall 
red serpentine marble, bearing the inscription :— 

“THE RESIDENCE OF 
GEORGE AND ROBERT 
STEPHENSON, 
1824-5.” 
The former indicates the date of the commencement of the works 
in South-street, the latter that of the opening of the Stockton 
and Darlington Railway. 


Tue Coat Tar Cotours.—At the meeting of the Chemical 
Section of the Society of Arts, held on Thursday, the 8th inst., 
Mr. W. H. Perkin, F.R.S., read the first of a paper ‘On 
the History of Alizarine and Allied Colouring Matters, and their 
Productions from Coal Tar.” In this, he gave a brief account of 
madder and its application to calico printing, Turkey red dyeing, 
&c., and then proceeded to treat of alizarine and purpurin, the 
colouring matters of madder. He then gave the history of the 
discovery of their artificial production from anthracene, a hydro- 
carbon from tar, and the new processes by which it has been 
found possible to manufacture these bodies on the large scale, as 
well as the allied colouring matter, such as anthrupurpurin, &c. 
The subject was illustrated with experiments and specimens of 
the products referred to, as well as patterns dyed with the various 
colouring matters. The reading of the second part of the paper 
has been postponed from the 15th until the 22nd, when the his- 
tory of the practical methods of carrying out this important 
manufacture will be dealt with. 

New Dock For SiLLorH.—With respect to the catastrophe to 
the Silloth Dock, our Barrow correspondent has written that the 
North British Railway Company has decided to adopt a plan 
suggested by Mr. Sere, the resident engineer, whereby to render 
the port again available for shipping, viz., to convert the present 
dock into a tidal basin with an open entrance, without gates, pro- 

by a breakwater ; and to construct a new wet dock, about 
three acres in extent, at the upper end or south-east end of the 
present dock, the entrance to be through the existing timber 
slips with gates at that point. The advantages of this plan, as 
compared with restoring the old entrance, are that the works 
can be executed while steamboat ana similar traffic is being 
carried on, and the cost would not be more, it is estimated, than 
restoring the old entrance, which would involve the closing of the 
rt entirely for two years as least. The new dock will be 
‘ounded upon a soft clay foundation, Mr. Boyd’s plan has been 
approved by Sir James Falshaw, director of the company, and 
r. Thomas Birch, C.E., consulting engineer to the company, 
both of whom have visited Silloth and inspected the dock. inthe 
meantime Mr. Hunter, contractor—who is employed constructin 
docks for the North British Company at Bo’ness—has been en, 
to construct some temporary protection works, and clear away 
the débris from the dock entrance, after which it is intended that 
the Liverpool and Dublin steamboats shall resume running to and 
fro from illoth as usual. It is expected that they will be able 
to commence doing so next month. The coal, slate, and such like 
traffic will also be carried on—indeed, this traffic has hardly been 
interrupted. The hydraulic cranes and coal hoists have suffered 
no injury whatever from the accident, and have continued to 
work as usual. 


on omen f last appointed chief engineer to the Pembroke, 
additional. 


ENGINEER APPOINTMENTS IN THE Navy.—Mr. R. Hodge was 


Tue Inrer-Oceanic CanaL.—The various schemes which have 
from time to time during the last thirty-five years been promul- 
gated have formed the subject for international conference by a 
congress in the hall of the Paris Geographical Society during the 
past fortnight, under the presidency of M. de Lesseps. In 1875 
it was determined by a Geographical Congress, by which the 
construction of a canal was discussed, that the Paya-Caquirri 
line should be surveyed, and that a congress should afterwards 
meet to decide upon the best route. In 1876 an expedition under 
Lieut. N. B. Wyse, of the French Navy, set out for the purpose of 
exploration and survey, and the information so obtained has con- 
firmed Lieut. Wyse in his previously strong support of the 
Columbia route, from near Aspinwall or Colon on the Atlantic 
to near the mouth of the Rio Grande on the Pacific side of the 
isthmus. This canal would be the shortest but one—the San Blas 
Bay route—and in its length of 46°5 miles would utilise the rivers 
Rio Grande and Chagres. It would necessitate about 3°75 miles 
of tunnelling but no sluices. Of the seven routes under discus- 
sion this seems to gain most favour, but until the final report of 
the Paris Congress we may postpone further remarks. 


Kine’s CoLtece Enorngerine Socrery.—At a meeting of the 
above society, held May 9th, Mr. Cuthbert Bradley read a paper 
on “* Style and Construction of Anglican Architecture,” pointing 
out how the ons made a faint attempt to imitate Roman 
architects, and how the Normans introduced moulding and orna- 
mentation of the round arches; how the Gothic style was 
developed in the 13th century, perfected in the 14th, and rapidly 
declined in the 15th, and in the 16th became extinct in this 
country. He then referred to the Early English Gothic, which 
was characterised by pointed arches and the first approach to 
window tracery. The next style the author mentione1 was the 
Decorated Gothic, so called because the decoration became more 
essentially a part of the style, there likewise ‘- g a profusion of 
eometrical and flowing tracery. The last of the styles of 
tothic architecture, or the Perpendicular, was then referred to, 
being characterised by the immense windows filled with perpen- 
dicular and se aa | tracery. The author then gave a disser- 
tation on how the introduction of the Reformation and Classical 
styles with the Gothic was a bar to the revival of the true Gothic. 
A vote of thanks for the interesting paper brought the proceed- 
ings to a close. 


Tue Stream YAcutT WANDERER. — We recently alluded to a 





latest development of yachting construction. This vessel is the 
Wanderer, and has been built for Mr. C. J. Lambert, of Park- 


and make a voyage round the world. 
Wanderer took place on Thursday, the 15th inst., the ship 
running down the Firth of Clyde. The Wanderer was built by 
Messrs. Robert Steele and Co., of Greenock, and is of the follow- 
ing dimensions :—Length of keel and forerake, 175ft.; breadth, 
29ft.; depth of hold, 16ft. 3in.; draught of water forward, 12ft. 9in.; 
draught of water aft, 14ft. 9in.; tonnage, builder’s measurement, 


ears class, and she is cl 
Underwelters’ Association. She is rigged as a three-masted 
lower masthead being 92ft. above deck. One of the 
objects aimed at in desi 
her being a full-powe 
efficient as a sailing vessel. 
on board for the expeditious working of the gear. 
of Harfield’s patent steam windlassss, having a winch in connec- 
tion with it for the working of the ty oere sails, or for the 
purpose of warping the vessel. Small hand winches are also 
attached to po mast. As the ship may find her way into 
regions where the supremacy of the British flag is not recognised, 
the yacht is well armed. On deck she carries five Armstrong 
7-pounder steel rifled pivot guns on teak carriages, working on 
n metal segments. There are also fixed on the rail aft two 
Nordenfeldt guns, capable of firing 500 shots per minute. The 
armoury is below, in the main cabin passage, and is fitted for one 
dozen Henry-Martini rifles, one dozen Soper rifles, with swords 
or bayonets suitable for each; two dozen revolvers, and one 
dozen boarding pikes. The whole of the deck fittings, which 
will be finished in white and gold, are of teak, including three 
large deck houses, the foremost of which covers over the forward 
staircase, and contains the owner’s deck cabin, captain’s room, 
and chart house; the midship house covers the engine room ; the 
aftermost contains after-staircase and smoking room. All the 
deck cabins are fitted up in a very handsome manner in maple 
and wainscot, the furniture being cf Italian walnut. The whole 
of the brass work on deck, inclu ing binnacles, telegraphs, &c., as 
well as the fittings inside the deck house, is electro-plated. The 
lower deck, fore and aft, is occupied with the necessary accom- 
modation for owner, officers, and crew. The crew, numbering 
about thirty, are berthed in the forecastle close forward ; abaft 
this is the galley, bakery, &c., for the owner and officers. From 
the galley to the forward engine-room bulkhead, is arranged for the 
accommodation of officers, petty officers, and servants, including 
state rooms for chaplain, doctor, and artist ; separate mess- 
rooms for officers, petty officers, and servants, with pantries, &c. 
The engine and boiler space, including bunkers for 120 tons of 
coal, is about 45ft. in length. The owner’s apartments are all 
abaft the engine-room, and connected with the fore part of 
the vessel by a side passage, about 7}ft. high by 3ft. wide. The 
ee state-rooms are fitted up in bird’s-eye maple, with 
‘urniture of Italian walnut. The sides of the corridors are 
of oak. In addition to one general bath-room in the after- 
part of the yacht, each of the state-rooms has a bath under 
the floor, supplied direct from the sea. The main saloon— 
which is beautifully finished in hard wood —is placed 
abaft the state-rooms, and is somewhat oval in form, the 
panels being bird’s-eye maple, and relieved by Hungarian ash 
stiles, mouldings, &c. The sideboards, tables, chairs, and all 
other pieces of furniture, are of walnut. The fireplace, which is 
p at the fore-end of saloon, is of carved walnut, and has a 
very handsome grate in it, and above is placed a handsome mirror 
in carved walnut frame, The tables are all made on the swinging 
principle, those for dining we J laced on the port side of saloon, 
while the other side is occupi y writing and reading tables. 
Electric bells are fitted throughout the vessel. The cushions in 
the saloon and all the principal state-rooms and deck-houses are 
upholstered in green morocco leather. Abaft the saloon are a 
number of store-rooms, linen-lockers, &c. The hold of the vessel 
isall occupied by store-rooms, comprising chain-lockers, carpenter’s 
and boatswain’s store-rooms, -rooms, engineers’ store-room, 
lamp and oil rooms, steward’s store-room, ice-house, fresh water 
tanks, wine cellar fitted up with bins; also, powder-magazine, 
baggage-rooms, &c. The yacht is fitted by the Perkins Engine 
Company, London, with engines and boilers on the Perkins 
system. ere are three cylinders, having diameters of 17in., 
34in., and 48in. Base yay tg , and a stroke of 30in.; only two 
cranks being — asin the ordinary engines. ‘The working 
aes is usually 400 lb. per square inch, the safety valves are 
‘oaded to 500 Ib., and the power realised is 800 indicated horse- 
power, with a total weight of machinery of 130 tons. The ship 
cruised round Holy Island, and returned to Gourock bay about 
coe According to the Glasgow Herald, to which journal we are 
indebted for much of pe pins information, a speed of 
about 114 knots was attained under easy steam. According tothe 
same authority, the consumption of fuel was stated to be 1°25 lb. 
of coal per horse per hour, but we have no particulars as to the 


Every appliance has been adopted 





way in which these figures were arrived at. 


600-ton yacht, fitted with Perkins’s engines, as representing the | 


lane, who proposes to emulate Mr. Brassey and the Sunbeam, | 
‘The trial trip of the | 


705 tons. She is built on the composite principle in accordance | 
with the rules of Lloyd’s Registry for a a _ § oneerm | 
Sy ter say My doers. a | under a fine of 10s. per day per pair, if the stipulated considerable 
schooner, and her spread of canvas is 18,000 square feet, her main | 
rincipal | 
ing this yacht was, that in addition to 

steamer, she should also be thoroughly | 


She has one | 


THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

FINISHED iron still retains its price on the basis of £7 10s. per 
ton for common marked bars ; plates range from £8 to £9 per ton, 
sheets, singles £7 5s., and aoies £8 10s. Unmarked bars are 
selling at £6 and under. At these figures new business is much 
— after, but it it not easy to get. The sales this week have 
had reference mostly to stamping sheets, and sheets for galvanis- 
ing, yet the galvanising firms are but quiet. ‘There have been 
a few transactions in strips and rods, and common angles and 
bars ; and from the rural centres mainly have come specifications 
for high-class bars, while from Government, too, orders have been 
received for similar bars, chiefly rounds, and for plates of Al 
quality. The firms who make the best rolled iron are doing more 
than a week ago, and the stamping sheet makers and the tin- 
plate firms are keeping most of their machinery in full gear. 

All-mine pig iron made from Staffordshire ores is selling at 
£3 5s. per ton for hot blast, and £4 5s. for cold blast _per imperial 
ton. But iron made from hematite, hydrate, or Northampton- 
shire ores is being sold ‘at considerably under these quotations. 
Part-mine pigs range from £2 10s. per ton upwards. The reduced 
make is equal to the needs of the local consumers, and the num- 
ber of furnaces blowing is about to be reduced by the putting out 
of the Bilston Brook furnace at Bilston. 

Yesterday—Thursday—in Birmingham, and on Wednesday, in 
Wolverhampton, the markets were disorgani by the uncer- 
tainty as to the future arising out of what may prove to be the 
outcome of the Thomas-Gilchrist method of dephosphorisation ; 
together with the fear that, as upon a previous occasion, so like- 
wise now, a considerable quantity of raw iron may be pressed 
upon this market during the realisation of certain of the Cleve- 
land estates which are under liquidation. Better weather, and 
the termination of the war in Afghanistan, imparted a more 
cheerful tone, yet the foregoing considerations operated to occa- 
sion a cautiousness of action which was traceable upon most 


ands. 

Touching the steel question, steel and ironmasters hereabouts 
display much caution. They are disinclined to believe that the 
difficulties in the way of the new process becoming a commercial 
success have as yet been removed, and they quote the general 
favour with which the Danks puddling furnace was first received 
as good ground of itself to justify hesitation at this stage of the 
tests to which the process has been subjected. 

Leading engineering firms are not busier upon the week. Con- 
structive engineers are, for roof and bridge work and the like, 
quoting subject to the iron being of Cleveland or of Staffordshire 
make respectively. Not a little of the work of this sort in hand 
requires Cleveland plates, and it is hoped that recent failures 
may not impede its progress. Heavy foundry requirements keep 
some establishments in steady employment. Tendering is now 


| regarded as one of the fine arts; in one instance, of very recent 


date, a job representing heavy quantities was lost, I am assured, 


| because the firm here was under the successful engineers by less 
| than ls. per ton. All the orders reaching the engineers stipulate 


execution so oot that only concerns of magnitude can comply 
with the conditions. Much dispatch is seen in one case, in which 


an order for 1500 pairs of wheels and axles is being executed 


weekly instalments of the order are not sent off to time. 

Furnace coal sells, west of Dudley, at 8s. per ton, lumps at 7s., 
and fine slack at 3s. 6d. to 4s. per ton. according to quality. 

The arbitrators under the South Staffordshire Mines Drainage 
Acts at a public sitting in Wolverhampton on Saturday an- 
nounced that the Act did not permit of graduation in the case of 
the proposed mines drainage rate for the Bilston district. The 
legal representative of certain of the colliery owners affected con- 
tended, however, that the Court could not levy an uniform rate, 
and further, that under the new Act the arbitrators had no power 
to levy the proposed rate at all. At the same sitting appeals 
were heard against the award for a mines. drainage rate in the 
Tipton district, and after a long legal argument upon the point, 
with counsel who appeared for appellants, the arbitrators made 
the important announcement that as to the Tipton rate they 
would permit graduation. The appellants were so numerous that 
the proceedings had to be adjourned. 

Striking examples of the success of America in competing for 
the hardware trade of our Antipodean colonies are still mentioned 
tome. I am assured that a leading merchant house in this dis- 
trict receives almost monthly invoices that amount on some occa- 
sions to between £2000 and £3000 of goods which have been 
shipped direct from the States to Australia or New Zealand, as 
the case may be, to their order—the merchant house having first 
received orders for the goods from the colonial buyers. A Mel- 
bourne correspondent of a leading shipping firm in Birmingham 
has just written home showing that American competition in the 
colony is as active as ever. The correspondent says :—‘‘ Two 
American vessels are now discharging in our harbour. We are 
sorry to say our American trade grows daily, at the cost of our 
English department. Your English manufacturers must employ 
more labour-saving machinery, and not try to meet this American 
competition by reducing the wages of your workmen.” Fren:!: 
and German competition, it is the opinion of competent judges 
in this district, could be made much more severe than it is it 
only these nations knew their own manufacturing strength. As 
an instance of this it is a fact that locks of the very first class 
can be delivered in London, made by the French and German 
people, at prices between 25 and 50 per cent. below those at 
which makers hereabouts can offer the goods. Fortunately the 
competition from the quarters indicated is not now severe. 

An order for £80,000 worth of ammunition, chiefly cartridges, 
has been placed at the Lion Ammunition Works, Birmingham, 
from Bucharest. The order was competed for by American and 
by Belgian, as well as English manufacturers. 

The.Operative Nut and Bolt Makers’ Association announces 
that since the issue of the last quarterly report the state of trade 
has not improved in the slightest degree. The unfortunate disputes, 
they say, engendered by the depression that still exists in the 
trade, only tend to make matters more serious, as will be seen 
from the tact that nearly the whole of the branches of the Asso- 
ciation are in a most deplorable condition. 

The Associated Coalowners of Warwickshire have declined to 
accede to the proposal of their men as to the allowance coal, and 
they have decided to give the usual fortnight’s notice for the 
termination of existing contracts. The dispute is likely to go to 
arbitration. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THE iron trade of this district continues in a very unsatisfac- 
tory condition. 

At Manchester on Tuesday there was a very flat market, with 

a good many anxious sellers, but very few buyers. Although the 

recent failures at Middlesbrough have not affected this district 

beyond those who are inte: as agents or shareholders, they 

naturally gave rise to a good deal of talk on Chae, the names 

of other firms being mentioned pretty freely, and of course all 

this only tends to intensify the want of confidence which is 

ady exercising a — restrictive influence upon trade. 
cashire makers of pig iron are scarcely doing so well as 


they were. The tendency of Middlesbrough iron to return to the 
level of values existing prior to the Durham strike, although 
North-country sellers are not yet able to do any business here, is 
rendering it more difficult for local producers to secure orders, and 
their limited output continues in excess of the demand. For 





delivery into Manchester the quoted prices for Lancashire pig 
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iron are 45s. per ton for No. 3 foundry, and 44s. 6d. for No. 4 
forge, less 24 per cent. 

In outside brands the business doing is chiefly confined to 
Lincolnshire and Derbyshire irons, which are pushed here at very 
low figures. The quotations for delivery into the Manchester 
district are about 44s. per ton for No. 3 foundry Lincolnshire, 
and 45s. for No. 3 foundry Derbyshire, with forge qualities rang- 
ing about 43s. per ton less 24; but I hear much lower prices than 
these mentioned in the market, although I am not able to verify 
them. Any quotations for Middlesbrough iron are still simply 
nominal, but I may mention that g.m.b.’s delivered equal to 
Manchester could be bought at about 43s. 6d. per ton net cash. 

The demand for Bessemer hematites is extremely dull, as con- 

sumers, pending further information respecting the process for 
the dephosphorisation of common iron, are simply working off 
their contracts. The present unsatisfactory condition in the 
hematite trade has induced some of the producers in this district 
to_put their furnaces on other descriptions of iron. 
_ In various branches steel continues to make its way against 
iron, and it is now being ly used in the manufacture of 
hoops, shippers finding that at a very trifling extra cost they are 
able to obtain a lighter and more reliable hoop made out of steel 
than of iron. For the manufacture of hoops some fair sales of 
steel billets have recently been made in this district, and 
the prices quoted for delivery equal to Manchester are about 
£5 5s. to £5 10s. for ordinary, and 18s. to 20s. per ton more for 
extra qualities. 

Some of the finished iron makers are reported to be a little 
better supplied with work, but in most cases they are still only 


relighted a number of their ovens. From the Church-lane and 
other district pits the North Lincolnshire Iron Smelting Company 
is having large supplies of coke. 

Tn the iron trade the report of the Parkgate Iron Company is 
usually accepted as a criterion of what is doing in the district. 
In their report, which is before me, the directors express their 
regret that the depression in the iron trade still continues with 
increased severity, and state that it is only by the greatest care 
and economy that they have been able to issue so satisfactory a 
balance-sheet. After writing off £2000 for depreciation of plant, 
and £1410 for depreciation of rolling stock, the net profit for the 
year is £6048 7s. 1ld., which provides for a dividend of £2 per 
share. The shares are £100; £65 paid up. The capital of the 
company is £300,000, of which £194,875 has been paid up. 

M Schneider, of the well-known Creusot Works, in France, 
has been on a flying visit to Sheffield. He visited the Cyclops 
Works on Friday, and afterwards called on Mr. Firth at the 
Norfolk Works. He also visited Mr. J. F. Hall, who was one of 
the members of the Iron and Steel Institute who inspected the 
Creusot Works last season. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuE pig iron trade of the North of England isin a very unsatis- 
factory state at present, owing to the lack of confidence created 
by the recent heavy failures in the Cleveland district, and the 
cessation of work brought about by the Durham strike. The 
failures of Messrs. Hopkins, Gilkes, and Co., Limited, Messrs. 





kept partially employed with small orders coming in from hand- | [Joyd and Co., and the Skerne Iron Company, Limited, to which 
to-mouth, and for anything like good specifications very low prices | [ referred fully last week, have been the subject of constant 
are quoted. bars delivered into the M ter dis- | dj ion in the Cleveland district. A large number of firms in 


trict remain at £5 10s. to £5 oo om ton. 

The first meeting of the Board of Management in connection 
with the proposed alliance of trades councils of the United King- 
dom, which it was decided to form at a recent conference held in 
Manchester on Good Friday, took place on Saturday, and the 
rules of the alliance were considered and adopted. 

In the North Lancashire and Cumberland hematite district the 
demand for pig iron has not in any way improved. One-half of 
the furnaces are still in blast, and they are able to supply the 
demand. Large deliveries have, however, lately been made out 
of stock, and stocks are likely further to be reduced during the 
next few weeks. The value of iron is firm, quotations this week 
being, No. 1 Bessemer, 50s. per ton f.o.b. at makers’ works ; and 
No. 3 forge, 47s. 6d. Iron ore is in quiet request, and prices have 
declined, sales having this week been effected at from 93. 3d. per 
ton. The steel trade presents a much more cheerful aspect, as the 
mills are all fully employed, and orders are in hand which are 
likely to maintain this activity for a month or two at the least. 
There are several — orders for steel in hand, as consumers 
are taking advantage of the unprecedentedly low prices to secure 
deliveries. 

The coal trade is quiet, both in its manufacturing and domestic 
aspects. The supply of Durham coke is small, and in one 
instance—that of the Cumberland Iron Mining and Smelting 
Company—a furnace has had to be damped down, owing to the 
scarcity of this fuel. 

The export shipments from the North-West Coast of England 
were greater during April than during any individual month for 
along period. They consisted chiefly of iron and steel. 

Several miners throughout the Cumberland and Furness district 
have recently been di owing to sheer want of work, and 
a large number of them are emigrating. 

The Barrow Hematite Iron and Steel Company are erecting 
plant for producing Siemens-Martin steel by a new process. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE increased trade caused by the stoppage of pits in the 
Durham district will now fall off, seeing that the strike has been 
settled and work resumed in the majority of cases. The 
weather, too, is much warmer, and this will tend to lessen the 
demand for house coal, which still keeps at previous quotations, 
though reductions have been made at Mortomley and several 
other collieries. It is expected that trade will very quiet 
now for some time, both in house and steam coal. In the latter 
class some of the leading export agents have forwarded a fair 
tonnage, which, however, falls short of former years. Small 
coal and smudge are accumulating on the pit hills, and in many 
cases the smudge is not brought out of the workings, but thrown 
away in the gobs. 

e South Yorkshire Miners’ Association have not gone in 
cordially for the Barnsley proposal to set down all collieries. 
Mr. Chappell and Mr. Frith, the secretaries, were both present, 
Mr. Frith indeed acting as secre ; but details of the voting 
were not permitted to transpire. am told that the motion to 
close the pits was not carried unanimously. Speaking at 
Masbrough on Friday night, Mr. Chappell said that a general 
stoppage would be injurious at present. The difficulty did not 
lie in getting the men to accept it; but how were they to be 
maintained for a period of five or six weeks. is is precisely 
what I pointed out last week, and it is gratifying to see wiser 
counsels prevailing. The meeting was a very large one, and by 
a great majority it was resolved “‘that the time has not arrived 
for us, as a body of miners, to accept the proposal for a general 
setting down of the pits of the country for a period of four or 
five weeks.” 

I notice a statement going the round of the press to the effect 
that the arbitrators in the South Yorkshire Collieries’ arbitration 
have been unable to agree on certain tables handed in by the 
miners, and have referred the whole matter to the umpire. This 
is quite inaccurate. The facts are these:—After the case was 
supposed to be closed, the men, learning that five tables which 
they had handed in towards the end of the proceedings were not 
admitted by the coalowners’ representatives, required the umpire 
to give them a second hearing. After some delay a second sitting 
was arranged for, and it took place last Friday. At the outset 
the umpire suggested a compromise, which was not accepted. 
Evidence was then taken with regard to the disputed tables, two 
of which were set on one side and the other three admitted, with 
some modifications. The umpire will give his award not later 
than next Wednesday. 

Failures are again on the increase. The large iron failures at 
Middlesbrough will hit several people in this district rather hard. 

ere were many local shareholders in Messrs. Hopkins, Gilkes, 
and Co., as well as in the Skerne Ironworks. In the Sheffield 
steel trade three considerable failures, representing liabilities to 
the tune of nearly £40,000, have occurred within a few days, and 
others are expected to follow. 

Orders for steel rails come to hand pretty freely, but the manu- 
facturers are now taking steps to reduce wages. They say that 
prices are so low, they cannot make rails pay unless the men make 
some concession. At Dronfield extensive improvements in the 
machinery employed for the production of rails have enabled the 
company to increase the output very largely. During the fortnight 
ending Saturday, May 17, 4656 tons 18 cwt. of steel rails were pro- 
duced, which is said to be the largest quantity made in the time by 
any firm, not only in the kingdom, but inthe world. The production 
of each week was as follows :—For the week ending May 10— 
time of working ten shifts—2256 tons 7 cwt.; for the week ending 
May 17—time of working eleven shifts—2400 tons 11 ecwt. 
Leaving out meal times, the quantity of rails rolled is 1 ton in 
every 47 seconds of time worked. This is rail-making extra- 
ordinary ! 

An improvement is apparent in the demand for coke, and a 
large tonnage is being sent to North Lincolnshire, a district 
which at one time was largely supplied by the leading coke- 
makers of Durham. The Frodingham Iron Company have 











the North of England are affected by the failures. A very uneasy 
feeling prevails that the settling days next month will reveal 
other failures. The meeting of creditors of Messrs. Hopkins, 
Gilkes, and Co. will be held to-morrow—Friday—at Middles- 
brough. No complete list of creditors has yet been published, 
and every care is being taken to prevent information as to 
the exact position of the company from oozing out 
before the meeting. The liabilities are estimated at £200,000. 
It is believed that it will not be difficult to arrive at some 
tolerably satisfactory settlement in this case. Strong efforts will 
be made to carry on a portion of the works, and it is desirable in 
the interest of creditors as well as shareholders that this should 
be done, as the Tees Engine Works, which belong to the com- 
pany, have, since their formation, always been highly remune- 
rative. It is possible that it may be determined to convert the 
iron rail plant into steel plant, in which case the works 
would have a very fair chance of success. The meeting of 
creditors of Messrs. Lloyd and Co. will be held on wy 30th 
inst. The scheduled liabilities amount to £381,000. The largest 
creditors are the National Provincial Bank, £167,650 ; the North 
of Scotland Bank, £30,000; the York City and County Bank, 
£12,000 ; Messrs. J. W. Pease and Co., £33,000; Messrs. J. and 
J. W. Pease, £10,000; Mr. W. G. H. Hayter, £22,900; Mr. 
Harrison Hayter, £21,000 ; Messrs. Bolckow, Vaughan, and Co., 
£8600; and the executors of the late Mr. Lloyd, £8400. The 
remaining liabilities are pretty evenly divided among South 
Durham coal companies and Cleveland ironstone companies. 
Separate petitions have been filed by the leading partners in 
Lloyd and Co.—Messrs. Isaac Wilson, M.P., W. R. J. Hopkins, 
and E. Gilkes. It is generally thought that Mr. Isaac Wilson 
will not resign his seat, and he has been p by many sections 
of the electors not to do so. 

The strike of Durham miners is now practically ended, and 
although there has been a considerable amount of rebellion and 
angry feeling inst the award given by Mr. Bradshaw, the 
Northumberland County-court judge, it is now very probable 
that work will p uietly until the result of the pro 
arbitration is known. Mr. Bradshaw’s award was a reduction of 
8} per cent. off hewing, and 6} per cent. off surface labour, 
leaving the question of further reduction for arbitration. Large 
bodies of the miners disagree with this mode of settling the 
matter, and assert that the only fair way of dealing with the 

uestion is to refer it to open arbitration. Immediately after 

. Bradshaw’s decision was announced it appeared as though 
there would be at least some sectional revolts, but Mr. Bradshaw, 
however, addressed a letter to one of the North-country papers 
explaining the grounds upon which he based his decision, and 
that appears to have allayed angry feeling. Coke will not be 
ready for use in the furnaces for two or three days yet, but during 
next week it is very probable that several furnaces will put 
into blast. The harm which the strike has done to industrial 
development in Cleveland can scarcely be estimated, and the 
unfortunate occurrences which have happened during its progress 
will prevent several furnaces from again going into blast. Indeed 
it may be doubted whether more than forty or fifty of the 
165 which are in existence will be used for some time to come. 

The stoppage of work consequent upon the strike has had a 
very serious effect upon the traffic returns of the North-Eastern 
Railway Company. These have been decreasing all the year, 
and, up to the present date, show a decrease of £232,500. 

At the Cleveland iron market, on Tuesday, prices of iron fell 
to about the point at which they stood prior to the strike. 
Makers were willing to sell No. 3 at 36s. per ton. It is not 
likely, however, that prices will fall very much because makers’ 
stocks have been considerably reduced within the last two or 
three weeks, and the output of iron may be expected to be 
greatly below the demand for some time. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue iron market has not been nearly so strong during the past 
week as it was of late. There-is a considerable falling off in the 
quantity of the foreign ee of pigs, a circumstance which 
could not fail to exercise a depressing effect, even although, as in 
the present case, the exports compare very favourably with those 
of the same week of last year. Arrivals of Cleveland pig are 
somewhat heavier, but yet much under those of twelve months 

©. Since last report there has been no change in the number 
of furnaces in blast, and the production continues so great that 
stocks are being largely augmented. The quantity in Messrs. 
Connal and Co.’s Glasgow stores was increased in the course of 
the week by 3957 tons, and now amounts to 260,994 tons in the 
aggregate. —_ . . 

Much less animation has been shown in warrants, the prices of 
which are weak, and the transactions on most days comparatively 
unimportant. On Friday the market was very dull. Business 
was done in the morning at 42s. 10d. to 42s, 9d. cash, and 43s. to 
42s. 11d. one month, the afternoon quotations being 42s. 84d. 
cash, and 42s. J1d. to 42s. 103d. one month. Business was done 
on Monday forenoon at 42s. 74d. to 42s. 6d. cash, and 42s. 9d. 
one month, the afternoon’s business being at 42s. 6d. to 42s, 7d. 
cash, and 42s, 74d. to 42s. 6d. one month. On Tuesday the 
market was flat at 42s. 6d. and 42s. 4$d. cash, and 42s. 8d. to 
42s. 7d. one month fixed. The market was very dull on Wed- 
nesday morning, but improved a little in the course of the day, 
the closing quotations being 42s. 44d. cash and one month. To- 
day—Th lay—has been observed as a general holiday, and 
there was no market held. . 

As a result chiefly of the circumstance that makers have been 
pressing their iron on the market, quotations are 6d. to 1s. lower 
than they were last week, the rates being now as follows :—G.m.b. 
f.o.b., at Glasgow, per imperial ton, No. 1, 43s. 6d.; No. 3, 42s.; 
Gartsherrie, No. 1, 47s. 6d.; No. 3, 43s. 6d.; Coltness, No. 1, 53s.; 
No. 3, 44s.; Summerlee, No. 1, 45s. 6d.; No. 3, 43s.; Langloan, 
No. 1, 50s.; No. 3, 43s. 6d.; Carnbroe, No. 1, 44s. 6d.; No. 3, 
43s.; Monkland, No. 1, 44s.; No. 3, 42s.; Clyde, No. 1, 44s.; 





No. 3, 42s.; Govan, at Broomielaw, No. 1, 43s. 6d.; No, 3, 42s. ; 
Calder, at Port Dundas, No. 1, 47s.; No. 3,43s.; Glengarnock, 
at Ardrossan, No. 1, 46s.; No, 3, 438.; Eglinton, No. 1, 48s. 6d; 
No. 3, 42s. 6d.; mane No. 1, 43s. 6d.; No. 3, 42s. 6d.; 
Carron, at Grangemouth, No. 1, 60s.; ditto, specially selected, 
65s.; No. 3, 57s. 6d.; Shotts, at Leith, No. 1, 49s.; No. 3, 44s. 6d. 

Messrs. John Elder and Co. have just received an order from 
the Admiralty t» proceed with the construction of three of the 
eight vessels—two gun vessels and a despatch vessel—recentl 
decided to be added to the Navy. ‘This order has given muc 
satisfaction on the Clyde, and may be expected to pease rather 
more activity on the Govan side of the Clyde. Probably steel 
makers as much as manufacturers of shipbuilding iron will be 
benefitted by this order. There is room for improvement in the 
condition of the malleable iron trade. Another contract of some 
consequence has been placed in Ce in connection with the 
cast iron imee manufacture, Messrs. D, Y. Stewart and Co., and 
Messrs. Thomas Edington and Sons, having undertaken to supply 
about 17,000 tons of iron piping for the Colombo Waterworks. The 
trade has been slack for some time, so that this contract is also 
hailed with pleasure. Last week’s shipments of iron manufac- 
tures from the Clyde embraced £1545 worth of iron bridge work ; 
£1350 locomotive engines for Sydney ; £1223 steel rails for Mon- 
treal ; £7500 machinery, of which £2950 went to Sydney, £3206 
to Trinidad, and £800 to Valparaiso ; £5500 castings ; £2000 tubes; 
£5300 miscellaneous articles; and £1465 sewing machines for 
Antwerp and the Mediterranean. 

A number of the moulders hitherto employed at Carron Iron- 
works are on strike against a reduction of wages, and a few 
nights ago riotous proceedings took place in the village of Sten- 
housemuir, in consequence of the men interfering with a few of 
their fellow-workmen who were prepared to work at the masters’ 
terms. Several of the rioters on been tried before the sheriff 
at Falkirk, and fined in sums varying from 30s. to 42s., with 
alternatives of imprisonment. The hours of labour will immedi- 
ately be increased from fifty-one to fifty-four per week at the 
Dens Ironworks, Arbroath. 

The foreign department of the coal trade has shown consider- 
able improvement within the past few weeks, but prices are 
unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


To those who maintain that a business in pig and merchant 
bar, possibly also in coked bar for tin-plate, might be carried on 
at Cyfarthfa, it will be a subject of interest, that during the last 
month South Wales obtained from the north, principally from 
Middlesbrough, no less than 6546 tons of pig, and 370 tons of 
eenniaaend iron. 

Nothing is yet known what will be done at Cyfarthfa, but it is 
the opinion of one of the leading employers of labour in the 
district, that it would have been much better for Mr. Crawshay 

ad the works never been stopped, retaining them in their present 
form costing more than to keep them going. The same eminent 
authority believes that it will be quite practicable to start a 
section of the works forthwith, and that the old merchant bar 
trade may be soon recovered. There has been great excitement 
in the Dowlais and Cyfarthfa collieries during the week, and at 
one time it was feared that a strike and a lock-out were imminent. 
The Cyfarthfa colliers were the first to begin stopping work on 
Monday, and sending adeputation to Mr. Crawshay at the office. 
Mr. Crawshay em toentertain theidea of foregoing the reduction 
of 10 per cent. from May 4th, but consented to meet a deputation 
of the oldest men if the others would go to work. It was after- 
wards shown to the men that the reduction or a stop was 
absolutely imperative, and the men have accordingly given way 
and work was resumed. In the case at Dowlais, where there has 
been disquietude for some time, the action of the colliers at one 
time in the week was such that the company issued the following 
notice :—‘* Owing to the strike of colliers it has become necessar 
to stop a large portion of the works, and as the stoppage will 

robably, in the present dearth of orders, be permanent, notice is 

ereby given that all exsiting contracts with the present employés 
see a — the works will cease and determine in a month. 
—By order.” 

e issuing of this notice was followed by the stoppage of the 
Goat Mill, and it was evident that preparations were on foot also 
for the blowing out of furnaces. ery great consternation fol- 
lowed, especially as it was generally stated that if the works 
stopped the shops also would be closed against credit. At night 
a large mass meeting of the colliers was held, and when it was 
known that the Cyfarthfa men had given way, similar action was 
taken by Dowlais, and on Wednesday not only was work resumed 
at the reduction, but the ironworkers were also in active employ- 
ment. 

The iron and steel trades have varied but little of late. 

In the Forest of Dean some of Mr. Crawshay’s miners have 
been put on four days per week. 

The tin-plate works at Caerphilly, one of the most compact in 
South Wales, has been purchased by Mr. Hosgood, of the Gadlys 
Tin-plate Works, Aberdare. 








Sovurnh Keysincton Mosrvum.—Visitors during the week 
ending May 17th, 1879:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 10,188; mercantile 
marine, building materials, and other collections, 1871. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
till 6 p.m., Museum, 2125; mercantile marine, building materials, 
and other collections, 98. Total, 14,282. Average of corre- 
8 ating week in former years, 16,786. Total from the opening 











of the Museum, 18,061,283. 
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THE CONVERSAZIONE OF THE INSTITUTION 
OF CIVIL ENGINEERS. 

Tue annual conversazione of the president of the 
Institution of Civil Engineers was held on Monday, the 

th inst., in the engineering galleries of the South 
Kensington Museum, by Mr. Bateman. It will be 
remembered that these meetings originally took place in 
the Hall of the Institution, 25, Great George-street. In 
this hall were collected each year a large number of 
models and novel scientific apparatus of no small interest. 
As time went on, and the Institution grew in magnitude 
and importance, the hall became more and more crowded 
until at last the utility and even the popularity of the 
conversazione became imperilled. It was impossible 
to move after ten o’clock, and not a few visitors never 
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PAYTON AND HOLMES’'S MULTIPLE CYLINDER ENGINE.—(For description sce next page.) 


got into the hall at all. It was then determined that a, 


move must be made to some 


to be had, and in 1872 South Kensington was selected. As 


the annual exhibitions, which died a natural death of sheer | 


inanition, were then just inaugurated, it was held that 


the exhibition galleries would just answer the intended | 


purpose. No special exhibitions were got together, 
and ladies were invited as well as_ gentlemen. 


Then ensued a series of pleasant gatherings, the | 


memory of which is still dear to not afew. The annual 
exhibitions expired, the exhibition halls became empty, 
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lace where more room was | 


py the ventilation was by no means all it should 
be. This was the only defect, and in all other respects 
the conversazione of 1879 must be regarded as a success 
—a success due in great measure to the hard work done 
by Mr. Forrest, Mr. Eaton, and one or two other gentle- 
men who made the necessary arrangements. 

It will be remembered that last year the exhibits 
consisted almost entirely of physical apparatus. The 
telephone, the microphone, and the phonograph were then 
in their infancy, and nothing more interesting could 
have been provided. This year the prominent feature 
was the electric light, which was exhibited on a scale 
and in a way nearly ee Advantage was taken 
of the opportunity to display various systems of electric 
lighting in such proximity that something like an esti- 
mate might be formed of the apparent worth of each. 
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In other words, the visitor was put in a position to form 
some idea of the merits and demerits of most of the 
electric lamps which enjoy more or less favour. This 
will be better unders in a moment. 

Access to the galleries was obtained through a tempo- 
rary entrance at Queen’s Gate, the long covered — 
being lighted by gas. The visitor then entered the fis. 
museum, and turning to the right, passed into a vestibule 
which was to have been lighted on the Meritens system 
already described in our pages; but the apparatus did 
not arrive in time, and the system consequently was not 
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WILLIS'S MEASURING APPARATUS.—(For description see next page.) 


and the Institution moved once more in 1876, this time to 
the Kensington Museum. There was plenty of room, and 
over 3000 persons have been present at some of these 
meetings. President after president vied with his prede- 
cessor in hospitality, until the expense passed the bounds 
of reason, and the original purpose of the Institution was 
lost to sight. A reform was imminent, and it came last 
year. 0 ladies were invited, the number of visitors 
was reduced to about 800, and a few special models and 
sets of pram were collected. This year it was 
resolved that the old system should be carried out in 
its integrity, and the conversazione took place, as we 
have said, in the engineering galleries, which are well 
provided with models, especially of ships and marine 
engines. In addition, some things of special interest 
were supplied, and the conversazione was a complete 
fulfilment of the original intentions of the Insti- 
tute. In one respect, and in one only, the meeting 
was disappointing. Some 1100 guests accepted Mr. 
teman’s invitation, and the space set apart 
was quite ne og sage for their accommodation. This 
is the more to regretted, as there was plenty of 
room available in the naval galleries overhead. 
matters turned out, there was a close repetition of the 
old crowding in Great George-street. It was difficult to 





represented. Next came a section of the gallery fitted 
up as a tea-room, the long table which ran down one side 
being lighted by six Higgins incandescent lamps, the elec- 
tricity being supplied by a battery of eight large Bunsen 
cells outside the building in a choke The Higgins 
lamp is exceedingly simple and elegant, and 
we feel certain that more will be heard of 
it. In external appearance it resembles an 
ordinary moderator lamp ; indeed, the globes 2 
of frosted glass used were actual moderator 
lamp globes. The lamp is in principle that 
of Werdermann. The arrangement will be & 
understood at once with the aid of the 
accompanying diagrams. A carbon rod NC, 
about #in. in diameter is held by an arm 
within the globe. The stand of the lamp 
hides an iron tube about 1ft. long containing 
aoa M. Into this is dropped a carbon 
rod P C, about fin. in diameter and Ift. long. 
This rod is floated up by the mercury, its 
int pressing against the carbon above. P 
e mercury makes the contact, the wires 








As | being secured to the base of the lamp by ' 
binding screws. The sais give each a light HIGGINS'S 
of about 150 candles. On Mondaynightit was , 





extremely soft and steady, but on more than one occasion 

a lamp became extinguished, apparently without cause, 

for a few seconds, and then lighted up again. A battery 

was used solely as a matter of convenience, the exhibitor 

-_ —e a Gramme or other machine and engine at his 
isposal. 

From the tea-room the south gallery was reached, and 
this was lighted by a row of six Wilde’s lamps, on 
standards about 9ft. high. The lights were contained in 
opal globes. The lamp is shown in principle in the 
accompanying diagram ; it is a modification of Jabloch- 
koff’s, two carbons standing side by side being used. 
In all the arrangements in general use for lating 
the electric light, the carbon pencils are pins in the 
same straight line, and end to end. When the light is 
required, the ends are brought into momentary contact, 
and are then separated a short distance to enable the arc 
to form between them. To accomplish this object, one 
of the carbon-holders is articulated or hinged to a small 
base plate of cast iron, which is so constructed as to 
become an electro-magnet when coiled with a few turns of 
insulated wire. The carbon-holder is made in the form of 
a right-angled lever, to the short horizontal limb of which 
is fixed an armature placed over the poles of the electro- 
magnet. When the movable and fixed carbon-holders 
are brought into juxtaposition, and the carbons inserted 
in them, the upper parts of the two carbons are always 
in contact when no current is transmitted through them, 
as shown by the dotted lines in the engraving. 
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WILDE'S LAMP. 


The contact between the carbons is maintained by 
means of an antagonistic spring inserted in a recess 
in one of the poles of the electro-magnet, and 
reacting on the under side of the armature. One 
extremity of the coil of the electro-magnet is in 
metallic connection with the base of the carbon-holder, 
while the other extremity of the coil is in connection 
with the terminal screw at the base of the instrument, 
from which it is insulated. The coils of the electro- 
magnet are thus placed in the same circuit as the carbon 
pencils. When the alternating current from an electro- 
magnetic induction machine is transmitted through the 
pes a the electro-magnet attracts the armature and 
separates the upper ends of the carbons, which brings 
them into their normal position, and the light is imme- 
diately produced. When the circuit is interrupted, the 
armature is released; the upper ends of the carbons 
come into contact, and the light is produced as before. 
When several pairs of carbons are placed in the same 
circuit, they are, by this arrangement, lighted simultane- 
ously. The tint of the opal globes was unsatis- 
factory, and partook a little of the ghastly, a defect 
which may be easily remedied. The lights burned 
on the whole steadily, but there was not that total 
absence of flicker which is so desirable, and more 
than once a lamp went out and ignited again autv- 
matically. The lamps were of considerable power ; we 
estimated them roughly as giving each about 300 candles. 
Next came six Werdermann lamps, on tall stands. These 
were grouped close to the entrance to the main or central 
hall, but because the gas engine intended to drive the 
Gramme machine would not work up to_ sufficient 

ower they were not lighted at all. Crossing the central 
hall, the visitor entered what is known as the “small 
ship model room.” This was lighted by two Serrin lam 
one at each end, suspended from the ceiling, and fit 
below with reflectors which threw the light upon the white 
plaster from which it was diffused downwards. The 
effect was admirable and the illumination intensely vivid, 
without being dazzling to or fatiguing the eyes. Elec- 
tricity was supplied for the Wilde lamps by two Wilde 
electro-magnetic induction machines, while the Serrin 
lamps were supplied by two A Gramme machines. A 
Gramme quantity machine was provided to actuate the 
Werdermann lamps which, however, were, as we have said, 
not used. The machines were driven by an_ 8-horse 
power Otto silent engine. The whole of the goad 
ratus was lent by the British Electric Light Co., and the 
gas engine by Messrs. Crossley Brothers. 

The central hall was fy at by three very powerful 
Siemens lamps suspended from the roof. These lamps 
were sup lied with electricity by an gn and machine 
in the Albert Hall, 1800 yards nary y three distinct 
leads of wire, a fourth was provided for a purpose which 
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we shall patie presently. The last room of the series} Another modification of the multiple cylinder system | worth attention, as, for example, specimens of Parson’s 
was lighted by three Jablochkoff candles, the current | was exhibited by Mr. Okes, of Cannon-street. e illus- | metal, to which metal we have before now called atten- 


being supplied by a six light Gramme dividing machine 
badly ae by a a. engine. This set of appa- 
ratus was lent by the Société Generale d’Electricité, the 
mf which now lights the Thames Embankment. 

It will thus be seen that no fewer than five distinct 
me of lighting were represented, namely, Higgins’s, 

ilde’s, Siemens's, Serrin’s and Jablochkoff’s, while 
electricity was supplied by a battery, Wilde’s magneto 
machine, Siemens’s. machine, and two different Gramme 
machines, and power was furnished by both gas and 
steam. We think it may be safely said that hardly ever 
had been got together such an exhibition of the electric 
light in actual operation. As to the results obtained, 
there can be but one verdict. It was not wholly satis- 
factory in any case, and in some cases it was very much 
the reverse. The Higgins light, as we have said, was 
excellent, and is beyond question the best table light yet 
shown publicly in this country, but it is not free from 
the element of uncertainty ; it flickers, and it goes out. 
The Wilde lamp is more complicated, expensive, and 
es and is open to precisely the same objection. 

f the three Siemens lamps shown, one burnt fairly well ; 
another, the central lamp of the three, was very capri- 
cious, and on one occasion dropped a handful of red-hot 
carbon on a group standing just below it ; while the third 

p never remained at the same intensity for ten seconds 
at a time, sometimes going quite out, then lighting up 
with dazzling brilliancy, and, after a short and flickerin 
existence, going out again. The Serrin lamps require 
constant attention by two trained men to keep them in 
order. On the whole, nothing was shown which surpassed 
the Jablochkoff lamps. After the experience of a couple 
of hours, it was impossible to resist the conclusion that 
the electric light of the future has yet to be invented, 
not one of the lamps exhibited possessing the steady or 
permanent character essentially necessary for domestic 
pur or even for lighting large public buildings. It 
is difficult to account for the fact that in this country the 
electric light has not as yet proved nearly so successful 
as in Paris. The hippodrome there was lighted by elec- 
tricity, the lamps burning with a steadiness and freedom 
from flicker which left nothing to be desired. Are we 
to seek the explanation in the differences in climate or 
in the attendants? 

Of the models and apparatus lent for the purposes of 
the conversazione it would be quite impossible to speak 
in detail, no fewer than 164 distinct exhibits being in- 
cluded in the catalogue, to say nothing of a great number 
of articles included under general y ed 4 We shall, 
therefore, only notice those which most deserved attention, 

We have stated that four leads were taken by Dr. 
Siemens from the Albert Hall, three for his own 
lamps; the fourth was used to illustrate the system 
which has been so successfully carried out at Sir William 
Armstrong’s private residence—the transmission of power 
toa distance. If an electro-dynamic machine is supplied 
with electricity from an external source it will revolve 
and give out power. The current may be set up by a 
similar machine a mile away, worked, say, by a water- 
wheel. The fourth lead was attached to a small dynamo- 
machine fitted with a Prony brake in the central hall. 
In one experiment which we saw carried out with this 
machine the following result was obtained. The lever of 
the brake was precisely 18in. long, corresponding to a 
circumference of 9°42ft.; the 1] was 2 Ib., and the 
revolutions 974 per minute. Then 

9°42 x 974 x 2 
33,000 
At the time it was estimated that the machine supplying 
the current was absorbing 3-horse power, so that the 
result of the experiment was very unsatisfactory. It 
must not be taken as a basis, however, for we believe that 
in some cases Messrs. Siemens have realised as much as 
50 per cent. of the motive power. Concerning this ques- 
tion of the transmission of power by electricity little or 
nothing is known with certainty. For example, con- 
cerning the best —— between the resistance and 
the speed no data have been collected as yet by Messrs. 
Siemens, and yet the point is one of great importance. 
Let us suppose that by increasing the weight carried by 
the brake in the case we have cited from 2 lb. to 41b. the 
speed had been reduced one-half, then it is clear the 
power would have remained unaltered, for 9°42 x 487 x4 
= 942x974x2. If now the speed, instead of being 
halved by doubling the weight, had only been reduced, 
say to 800 revolutions, there would be an enormous 
vantage gained. On the other hand, had the weight 
been halved, then, unless the speed rose to 1948 revolu- 
tions, there must—other things being equal—have been 
a great loss of useful effect. is path of inquiry cannot 
long be left untrodden, and may lead to very important 
results. 

An improved Brotherhood three-cylinder engine, 
specially constructed for running with great steadiness 
at high speeds was shown in the central hall. This 
engine is intended to drive two dynamo machines, which 
are fixed on the same bed-plate, the whole being intended 
to supply electric lights on board Messrs. Siemens Bro- 
thers’ cable-ship Faraday. The wire used for driving 
the little dynamo machine whose performance we have 
just discussed was employed during the evening to impart 
motion to one of the machines attached to the engine, 
and thereby to drive it. The engine contains many neat 
expedients to impart flexibility, reduce friction, and give 
steadiness. Mr. Brotherhood prefers that no publicity 
should be given to these features, which could hardly be 
made the subject of a patent ; and we comply with his 
desires. It may be mentioned that three-cylinder engines 
nsed to propel fish torpedoes weigh 35 lb. only, and 
indicate 72-horse power, or, say, two horse power for 
every one pound of engine. They only run for a few 
seconds, imparting a velocity of 27 knots an hour to a 
torpedo for 250 yards. They are worked at an air pres- 
Sure of 600 1b. on the square inch. 


= 0°55-horse power. 





trate this engine, which is the invention of Messrs. Payton 
and Holmes, purchased by Mr. Vosper. The inventor uses 
either two or four cylinders, the four cylinders being 
placed in pairs at right angles, one crank and excentric 
answering for both. Steam is admitted only on the top 
side of the pistons of one pair of cylinders from the top 
port, and to the top of the other pair of cylinders from 
the bottom port. e engines can be reversed by a two- 
way cock for each pair of cylinders, placed behind the 
ports, and which, by moving a certain distance, reverses 
the steam current Loni the top of one pair of cylinders 
to the top of the other pair. These engines are well got 
up. The cranks are of steel, the pistons and connecting 
rods of gun-metal, and the connecting rod ends and main 
bearings are, we understand, made of special patent self- 
lubricating metal that will run without oil or grease of 
any kind. What the metal is we are quite unable to say. 
If it is really competent to run without grease on large 
as well as on small crank pins, then the inventor should 
lose no time, for his own sake, in making the truth 
generally known. Engineers much want to get rid of 
grease and oil. The engine which we illustrate is re- 
versed by sliding an inclined key fixed on a sleeve along 
the shaft within the excentric. The arrangement is one 
with which engineers are quite familiar. While on the 
subject of engines, we may add that a beautiful collec- 
tion of models was exhibited by Messrs. Maudslay and 
other engineers. A fine model of a three-cylinder 
inverted screw engine, by Messrs. Penn, deserved special 
notice. 

Professor A. B. W. Kennedy showed a drawing of the 
45-ton testing machine at the Engineering Laboratory, 
University Gower-street, and certain tested spe- 
cimens, some made by students. He also exhibited an 
extremely elegant apparatus for measuring very small 
extensions, deflections, and compressions, for showing, in 
fact, how materials behave at such loads as are actually 
put ou them in practice. Two points are marked on the 
test-bar at any convenient distance apart, and only the 
extension between these points is measured. Thus are 
eliminated errors due to the collars of the specimen 
taking up their bearing, to the extension of the testin 
machine itself, and so on. By using a purely optica 
multiplying arrangement, Professor Kennedy avoids 
the back-lash and other mechanical imperfections which 
attend the use of rack and pinion gear, and also 
escapes the difficulty of obtaining always the same 
pressure which attends the use of graduated wedge pieces. 
On Monday evening Professor Kennedy could not put a 
direct pulling strain on a specimen to illustrate the exten- 
sion of a bar; but he put in instead a bit of platinum 
wire, which he heated by a Bunsen flame. The expan- 
sion of the wire caused a difference of reading of 15, 20, 
30, and even more divisions of the scale. The scale 
is marked in j5sin.—each being in reality about 
din. long—each ‘being subdivided into halves by a 
shorter mark. By estimation one can read with cer- 
tainty to zsin., and by reasoning to ;;},;,;in. The 
accompanying engraving will make the construction of 
the apparatus intelligible; A A is the test piece; BB 
clips on the test piece carrying pins ;C C weighted drop 
pieces forming connecting rods; D a telescope fitted with 
a cross hair; E E two mirrors turning on axes. These 
have each a line across them for adjustment. F F are two 
scales carried on rails on a beam fixed to the roof, so that 
they can be adjusted to zero for any length of specimen. 
In bene through the telescope both scales are seen at 
once reflected in E E, and the figure on each covered by 
the cross hair, is that which is read off for each strain. 
If both readings alter, the sum of the change is 
the extension of the bar. The short scale is for 
the end of the specimen next the lever of the 
machine, which should not move sensibly, but which 
does move small amounts due to the take up of collars, 
and to differing positions of the steel-yard. The distance 
from the scales to the mirrors is about 11ft. The radius 
of the levers GG, which cause the partial rotation of 
the mirrors as the specimen lengthens, is about 1fin. with 
the doubling of the angle caused by reflection ; this 

ives a total magnifying power of about 140 tol. We 
ave no doubt that this very beautiful instrument will 

lay an important part in future investigations as to the 

haviour of materials under strain. It was designed by 
Professor Kennedy’s assistant, Mr. R. H. Willis, and 
made by Messrs. Elliott, Strand. 

The Italo-English Pure Asbestos Company had in an 
out-of-the-way corner, one of the most interesting exhibits 
in the place for engineers. It is well known that asbestos 
is rapidly growing in favour as a material for making 
steam-tight joints and packing stuffing-boxes. Asbestos 
is a silicate of magnesia, found in many parts of the 
world, and, according to a theory now pretty generally 
received, it is the result of the decay of volcanic matter, 
and is almost invariably found in volcanic regions. The 
best comes from Northern Italy. It appears that the 
Italo-English Company have purchased large mines in 
North Italy, and have embarked in the manufacture of 
asbestos goods on a large scale. We trust that the com- 
pany will steadily maintain the character which it has 
taken to itself and supply only pure asbestos. Nothi», 
suffers more by adulteration, and nothing, perhaps, whi 
engineers use, is more adulterated than this material. An 
artificial asbestos is made and mixed with com- 
paratively small quantities of the true material. It 
is not remarkable that disappointment follows its 
use, Mr. Allport, representing the es ims , showed 
on Monday, among other things, a gland packing 
from a valve spindle of a French corvette, which packin 
had been in constant use fifteen months, and was stil 
in excellent condition. Specimens of asbestos “card- 
board,” and packing rope also shown were of excellent 
quality. Nothing cas retarded the general adoption of 
asbestos as a packing, we venture to think, but the diffi- 
calty which has hitherto been met with in getting it 
good. The central hall contained several other exhibits 





tion, and Allen’s patent rivetting machine, illustrated not 
long since in our columns, and now being introduced by 
Mr. Davis, of Westminster-chambers. 

Cowper’s writing telegraph, illustrated in Tux Enar- 
NEER for February 28th attracted a dense crowd all the 
evening, and no small discussion was to be heard as to 
whether it did or did not produce a fac-simile of the 
handwriting of those who used it, a question soon set at 
rest by those who had the good fortune to get near enough 
to try it. 

A species of electrical sensation, if we may use the 
words, was supplied by Mr. Preece and Mr. Roffe, borough 
engineer, Nottingham, in the shape of a dial the hand on 
which indicated the rise and fall of the water level in 
one of the Nottingham service reservoirs. Nottingham 
is supplied with water wholly by pumping, and it has a 
considerable number of reservoirs holdin , on the average, 
about 2,000,000 of gallons each, and distant, in some 
cases, as much as seven miles from the pumping station, 
A very ingenious piece of mechanism has been devised in 
order to supply information to the engine-man as to the 
level of the water in the different tanks. This consists 
of an iron box about 3ft. high, in the top of which is a 
clock, beneath which is a vertical drum on which paper is 
rolled. Across the box below runs a transverse shaft with 
arollerat each end. On one of these is wound a cord which 
carries a float ; a similar cord on the other roller supports 
a balance weight. As the water level rises or fall. the 
transverse shaft revolves and moves a pencil up and down 
on the paper roll. The drum is turned by the clock, so 
that a complete record of the varying levels is traced 
on the paper. At one side of, the box is fixed 
a most ingenious bit of mechanism, which we could not 
<a without drawings. Suffice it to say that as the 
roller revolves by the rise and fall of the weight, a species 
of brass tumbling bob is carried up until it gets past its 
centre of gravity, when it falls over, and in doing so 
makes contact and transmits a momentary current froma 
battery to an electro-magnet behind a dial. The armature 
of this magnet works a ratchet and shifts a wheel one 
tooth ata time. This tooth corresponds to a rise or fall 
of, say, lin. in the reservoir. The dial may, of course, 
be placed anywhere, and was actually in one of the 
galleries at South Kensington on Monday night. We 
shall possibly illustrate this apparatus in an _ early 
impression, and meanwhile must be content with the 
general sketch of its mode of action which we have 
given. The Post-office authorities courteously placed the 
requisite wire at the disposal of Mr. Roffe for the night, 
a Mr. Preece, who is, we believe, the inventor of the 
electrical portion of the apparatus, explained its mode 
of action to a very large number of engineers much 
interested in its performance. 

At one end of one of the rooms was collected a number 
of pieces of electrical apparatus brought over from the 
Albert Hall. These included several forms of the electric 
lamp, and it is worth notice that M. Rapieff’s lamp 
appears to have been anticipated by Captain Blanch 
Brain, with what he called his Pyramid lamp, in which 
a number of carbons are used simultaneously, almost 
precisely as in the Rapieff light. One incandescent lamp 
was shown, in which the strength of the current is con- 
trolled by a rheostat, which is put into circuit whenever 
an electro-magnet can attract its armature. It is claimed 
that this arrangement is much superior in every way to 
the devices of Edison and others, who shunt the current 
clean out of the lamp. It is the invention of M. Hospi- 
talier, a relative, we believe, of M. Du Moncel. André’s 
electric mining lamp was alsoshown. In this, two carbon 
rods are enclosed in a glass tube ; their lower extremities 
rest on a stout horizontal bar of carbon, which makes 
the negative electrode. Only one vertical carbon is 
burnt at a time, and as soon as it is all gone the positive 
wire is shifted to another binding screw, and the second 
carbon is used. We understand that each carbon is 
supposed to last about an hour and a-half, so that the 
lamp will not require new “ wicks” for three hours. 
None of this apparatus was shown in action. 

A very interesting exhibit was the original electric 
light used at Dungeness. It is a sixth order dioptric 
light made by Chance Brothers, of Birmingham. The 
first trial of an electric lamp in a lighthouse was made at 
the South Foreland, on the 8th of Dec., 1858, Dubosq’s 
lamp being employed. Its use became continuous at 
Dungeness from the 6th of June, 1862. The first lamp 
made by Holmes in 1857, the new lighthouse lamp made 
in 1879, and the Siemens lamp used at the Lizard, were 
also exhibited. All this canon was lent by the 
Trinity House, who, we may add, also lent two interesting 
and valuable models of the Wolf Rock and Little Basses 
lighthouses. 

Civil engineering models were not numerous. The 
most rag sera ty! perhaps, was one of the Thirlmere 
district, lent by Mr. Bateman ; one of the apparatus used 
in raising Cleopatra’s Needle on the Thames Embank- 
ment, lent by Mr. Dixon; models of quay walls on con- 
crete cylinders, by Mr. James Deas, ad a working model 
of a double-power floating dock, and of new appliances 
for the construction of piers and breakwaters, by Messrs. 
Clark, Standfield, and &o. A very considerable number 
of tramway models was exhibited, and some attention 
was attracted by the Acaster rail joint, which seems to 
earn golden opinions for itself in the north. A model 
of a curious device for catching rain for water supply 
purposes was exhibited by Mr. Ormsby. The inventor 
excavates to a moderate depth an area of a few acres of 
land ; he divides this space into squares, and constructs 
on it a series of shallow brick boxes, so to speak, open 
at the top. The sides of these are each fitted with one 
of four triangular slate slabs, so that the area covered 
when finished is filled with square truncated pyramids. 
These collect the rain, which runs down the sloping slates 
and escapes through an aperture at the base or point of 
each cone into a system of cross drains, which all lead 
into one, and thence to a covered reservoir, Absorption 
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and evaporation are thus prevented. As a catch-water 
m the arrangement 1s ingenious. 

a Gasinate 4 exhibited three testing machines, the 
invention of Mr. V. de Michele, which deserved special 
notice. The first was an improvement on the well-known 
Michele cement tester. All the pivots in this machine 
were made with knife edges, and it is proportioned to 

ive a strain of one ton, which is more than hitherto 

n found necessary. It is a noteworthy fact that since 
the system of testing cements has become common, the 
quality of Portland cement has been gradually improved, 
and the best cement made by Messrs. Francis, of Nine 
Elms, requires a pull of 1300 Ib. to tear asunder a specimen 
2°25 square inches in area of cross section, or, say, 577 lb. 
per square inch. The second instrument is one used at 
the Bank of England for testing the quality of paper, 
and is in principle much like the cement tester. The 
clamp for securing the pepe is of peculiar construction, 
so that no sharp edges shall weaken the specimen. 
we propose to illustrate this machine, we shall not now 
yore minutely describe it. The third machine is a 
wire tester. It consists simply of a clamp, in which one 
end of a given length of wire can be secured, and of a 
small winch handie, the end of the axis of which is fitted 
with a second clamp. The wire to be tested is clamped, 
and the handle turned, twisting the wire. The spindle 
of the winch is fitted with a screw which moves a small 
wheel, carrying a dial on which a pointer tells off the 
number of revolutions which the wire will sustain before 
it breaks. Mr. Carrington states that this has been found 
an admirable test of the quality of wire of any material. 

We have not space to do more than mention a large 
number of other exhibits, all of which possessed special 
merits, such for example as the two splendid cups made 
of Bessemer steel by Mr. Daniel Adamson ; Bartrum and 
Powell’s “Comet” pump, recently illustrated in these 

3; a filter press for sewage drainage, shown by Mr. 
Des, of Cannon-street ; Mr. Graham Smith’s coal hoist, 
described in THE ENGINEER recently ; pumping engines 
by Messrs. Gwynne, of Hammersmith, and Messrs. 
Hethers, Davey and Co., of Leeds ; Brown’s hydraulic 
reversing gear for steam engines, shown by Mr. Drum- 
mond, of the North British Railway; Brockelbank’s auto- 
matic railway couplings, and so on. Messrs. Simons and 
Co., of Renfrew, exhibited models of important dredging 
plant, to which we must refer on another occasion. 

Here we should remark that the official catalogues of 
models of ships and of machinery and tools, compiled 
by Mr. H. Sandham, afford an excellent key to the col- 
lections, and contain much useful information respecting 
inventors. 

We cannot conclude this notice of perhaps the most 
successful, and certainly from a scientific point of view the 
most interesting, conversaztone ever held by a president 
of the Institution of Civil Engineers, without expressing 
a wish that some steps could be taken to prevent the 
immediate dispersion of the models thus got together 
with no small trouble and difficulty. We are by no 
means in favour, as our readers know, of exhibitions ; yet 
an exhibition of models might be kept quite free from a 
multitude of objections which can be yep | a 
against those vast displays with which the world is but 
too familiar. An experiment might be tried at a small 
cost in the x vac | way. Each year a number of 
models anda large collection of scientific apparatus are 
got together by the Institution of Civil Engineers. These 
are accessible only to a favoured few. e venture to 
—— that arrangements could be made by which the 
exhibition would thrown open to the public for 
one month only, and on, say, two days in each week 
attendants should be present to explain what required 
explanation. The exhibition should be open at might, 
say, from 7 to 10 p.m., and it would be very easy to make 
arrangements by which all the models admitting of it 
could be shown in motion. The expenses to the exhibi- 
tors would be very minute, and we feel certain that a 
moderate display of the kind would be highly appreciated. 
It would come before the public stamped, so to s 
with the seal of the Institution of Civil En ineers ; an 
the exercise of very little discrimination would suffice to 
ah the entrance of unworthy or insignificant objects. 

e only give a we believe, to a desire very 
generally felt by those present on Monday night when we 
say that we wish the entire exhibition could be thrown 
open to the public for a moderate entrance fee every 
night for, if not a month, a week or ten days. 








STEEL SHIPS. 
No. IL. 

In looking back upon the experience of former years, it 
eopenrs at first sight that different results have been 
obtained in Government and private yards in the use of 
steel, and that private shipbuilders have been much more 
successful than the Admiralty in the use of it. Private 
shipbuilders who have built ships of Bessemer steel do not 
complain of such difficulties as the Admiralty have experi- 
enced. Their objection to its use seems to have been 
chiefly the great cost. There can be no doubt but that 
the numerous steel ships built for the mercantile marine 
—many of them, suchas light river boats, of most excep- 
tional character and requiring a material of much higher 
qualities than iron—have been most successful, and, as a 
rule, have fulfilled the estimates of their designers. 
There cannot have been large rejections of material by the 
re, or much fractured work discovered’after it 

been thought complete, or private shipbuilders would 
be as loud in their complaints as the Constructors of the 


—. 
e believe that the cause of the difference is to be 


found in the character of the work that has been done 


by the two classes of builders. Most of the steel ships 
built for the mercantile marine have been yey light in 
their construction, and have only been built of steel, at 
d price thus involved, on account of ot 
being a primary consideration. In the bl le 


runners the thickest plates, such as the sheer strakes, 
garboards, and stringers, were only #in. thick, the bottom 

lates were tin. and ;;in., the bulkhead plates jin. to 
fin. and the framesand reverses jin. and /,in. thick. In Mr. 

apier’s river boats the plates were zn. and jin. thick. 
There has till recently been little experience with hea 
— and angles in the private trade, and where suc 

ave been obtained it appears, as in the case of Messrs. 
Harland and Wolff's ship, to agree with that of the dock- 
yards, The Admiralty’e difficulties used to be mainly 
with plates of great area—,;in. and }in. thick—and are 
now connected with angle bars gin. thick, some of which 
have flanges 8in. and 3in. wide. 

The old difficulties of the plates appear to be got over, 
and this is very encouraging for those that yet remain 
with angle bars. By a similar method the remedy may 
be found for the one case as for the other. Three great 
causes of defects in ship plates have been the following: 


As | —(1) The necessity of performing operations upon them 


that require one or more applications of heat, and thus 
put them into a condition of unequal strain by con- 
traction in cooling. (2) The weakening of the material 
by punched holes; and (2), lines of weakness which 
arise from angular pieces being cut out of the plate. 
Herr Krupp many years ago well described the pre- 
cautions that would insure cast steel plates being 
successfully worked. He recommended that in working 
steel Ya ange cold, all sharp turns, corners, and edges 
should be removed, and that no rough and serrated 
places should be allowed to remain after cuttin 

and punching. The plates should be thoroughly an 

equably annealed after every large operation, and cer- 
tainly at the conclusion of all operations, They should 
be heated preparatory to bending toa heat not exceeding 
a bright cherry-red. The greatest possible portion of the 
surface should be heated, and not merely the edge. When 
Tp cg the whole plate should be equably heated. 

y this means the strains which arise from local heating 
and cooling are by the general heating of the plate more 
equably distributed. Herr Krupp says that the thickest 
and toughest plates can be broken by local heating, 
bending, and cooling. 

The treatment of steel plates in the mercantile marine 
has not formerly given much difficulty, because, as we 
have age out, they were thin plates, and could as a 
rule worked cold, and when they had to be fired 
there was not much work to do upon them. The loss of 
strength in a is proved by numerous experiments 
to be much less in thin than in thick aye. so that diffi- 
culties did not arise on that score. the construction 
of large boilers, and lately for shipbuilding , the 
treatment of heavy plates is now evidently becoming 
understood. Mr. Barnaby has no complaint to make about 
them. The best positive information we have obtained 
upon this subject, however, was given by Mr. Parker, 
the chief engineer surveyor to Lloyd’s Registry, in 
some remarks he made at the Iron and Steel Insti- 
tute upon Mr. Barnaby’s paper. Mr. Parker stated 
that during the last two years steel plates have 
come very largely into use for marine boilers, and 120 
vessels have been fitted in this country with boilers con- 
structed more or less of steel. In the construction of 
these boilers there would be about 4000 plates used, and 
as far as Mr. Parker has been able to ascertain, only ten 
of these plates have cracked. Eight of the cracked 
plates have come under Mr. Parker's immediate notice, 
and he has investigated each case with a result that 
“leaves no question as to the so-called ‘mysterious’ 
fracture being directly attributable to improper or care- 
less treatment.” These failures have occurred both with 
Siemens-Martin and Bessemer steel. Mr. Parker 
described very fully the causes of each fracture, and 
they furnish the most conclusive proof, not only that the 
thickest and toughest plates can be broken by local heat- 
ing, bending, and cooling, as Herr Krupp has said, but 
that some of these —— plates were so broken. 
Bessemer plates intended to form the back of a boiler 
were broken in this way. They were flanged all round 
in local heats for attaching to the shell, and afterwards 
carefully annealed. On being bolted to their places the 
flanges did not quite fit to the shell plating, and the 
workmen lighted fires under the ance that required 
fitting, as they would do with iron plates, and hammered 
or plied the plates to the position required. A short 
time after cooling the plates fractured radially, starting 
from a rivet in the circumference, in one case 2ft. 6in. 
from the r~.v that had been heated and hammered, and 
in the other 5ft. Other cases were of a similar 
character, and occurred both with Siemens-Martin 
and Bessemer plates. Mr. Parker’s investigations into 
these failures of steel plates are most valuable, and 
throw great light upon the whole question of the 
use of steel. They show that the failures of large 

lates are now very few in number, much less than would 
= the case even with Yorkshire iron, and that few as 
they are they are easily preventible. He thinks that as 
careful examination has cleared up the mystery which 
appeared to surround fractures of this class, so it may be 
expected that the same course will lead to defects in steel 
angles, alluded to by Mr. Barnaby, being traced to their 
causes, and some means of prevention being adopted for 
the future. ; 

It therefore appears from the evidence before us that 
there is nothing poem to steel to prevent its successful 
use in vessels of light construction, and that the material 
is not “treacherous” when used in such vessels. Light 
plates and angles have been worked on an extensive 
scale, and have been formed into ships that have given 
the greatest satisfaction to their owners, and have not 
caused undue trouble to their constructors in building. 
We have even got ——- this, as by Mr. Hestaby’s 
admission and upon Mr. Parker’s showing, large and 
heavy steel plates can now be worked with certainty, and 
without that “fear and mpeleing ” which was once felt. 
The difficulties now seem confined to steel angles of lar; 
ize, and it will be as well, therefore, to look more closely 





at the item of shipbuilding mate 





As we have said, there are no complaints about the 
behaviour of steel angles in ships built years ago; but 
they differed from those of the Polyphemus in being of 
much smaller section, much shorter, and requiring com- 
paratively little work to be done upon them. Similarly, 
the plates used in the merchant service were much lighter 
and more easily worked, and they were made more free 
from defects than the heavy plates used at the dockyards 
and elsewhere. Mr. Parker has shown us how success- 
fully the difficulty of dealing with heavy plates has been 
overcome by an intelligent treatment of the material, and 
an application of the methods that were recommended 
by ironmakers ten to fifteen years ago. It remains to be 
seen whether a similar treatment of heavy angle bezs will 
lead to eaaslly good results, 

_ There can be no — of the quality of the angles 
in question before they are worked. They stand all the 
tests that are applied to them, and possess all the quali- 
ties of a strong and ductile metal. In order to preserve 
their qualities, two precautions appear to be desirable. 
They should have as little firing and working done upon 
them as possible, and they should be as carefully and 
equably annealed as possible after they have had work 
done upon them. Now, the Chatham practice does not 
seem to be all that could be desired in these respects. The 
angles are in very long lengths, some of them among the 
longest ever worked into a ship, and owing to the pecu- 
liarity in form of the Polyphemus, they require more 
bending and manipulation than in probably any ship that 
has ever been built. The analogous experience had with 
steel plates shows that what with the length of the angle 
bars, and the increased work put into them at different 
portions of their length, the tendency to fracture is 
greatly increased. Mr. Barnaby says in his paper that it 
1s one of the Admiralty instructions that “ exceptionally 
long or quickly-curved bars, such as frames, may be 
made of shorter pieces, with the butts suitably shifted 
and strapped.” If this had been acted upon in the case of 
the Polyphemus, we doubt if there would have been so 
much trouble with the angle bars. 

There is also the question of annealing. The diffi- 
culties of working heavy plates have been overcome by 
care in annealing, and only so far as such care has been 
observed. Now, in the case of the angles at Chatham, 
both the heating and annealing processes, as described 
by Mr. Barnaby, seem to be different from that recom- 
mended by the steel makers, and adopted by Lloyd’s for 
practice in the mercantile marine. In heating they heat 
the bar over as short a portion of its length as possible, 
and in annealing they confine the operation to such parts 
of a bar as have been heated, and anneal portions of the 
length separately if convenient. It is known thata plate 
could not be annealed satisfactorily in a — way. The 
effect of partial annealing has been found to set up strains 
in a plate that would cause it to fracture as unexpectedly 
as the angle bars at Chatham do. The success in workin 
large steel plates has been arrived at by heating an 
annealing them over their whole extent as equably as 
possible. This equability of temperature before working, 
and for annealing purposes after been found essential 
to a reliable use of steel plates. The opposite principle 
seems to be in operation at Chatham. ith respect to 
angles, Mr. Martell and Mr. John, of Lloyd’s Registry, 
who have seen the manner in which the steel angles are 
operated upon at Chatham, have both noticed a difference 
between the Admiralty practice and that adopted in 
private shipyards in the heating process. The shed in 
which the steel angles are manipulated is open to the 
wind, though, as Mr. Martell points out, it is well known 
that the more uniform the temperature of steel is kept, 
and the more that cold blasts of wind are kept from 
blowing across it, the more trustworthy it is. 

It appears to be evident that Bessemer steel is not well 
adapted for the treatment described by Mr. Barnaby : 
and the question arises as to whether the treatment 
can be made more suitable. If the Admiralty order 
as to forming exceptionally long or curved bars, such as 
frames of short pieces, been carried out in this 
case ; if those shorter lengths had been heated as equably 
as possible throughout before working ; if they had been 
carefully and thoroughly apnealed over their whole 
lengths after working ; and if while heated they had 
been prevented from getting sudden and dangerous chills 
by blasts of cold air, we do not think there would have 
been the liability to failure, that Mr. Barnaby complains 
of. Till this has been tried it is premature to blame the 
material. The mode of treatment we have indicated would 
obviously try the steel much less than that adopted, and 
would be more analogous to that which has been found 
so successful with plates. This is an important question, 
and one that can readily be decided, and we strongly 
hope the Admiralty will try all the various modes of 
treatment before condemning the use of steel. We feel 
very confident that the use of shorter angle irons equably 
heated and annealed would solve the difficulty, and 
should much like to see this attempted. 

The difficulties of annealing are doubtless great with 
some parts of a ship’s structure, such as the beams—as was 
pointed out by Mr. Denny at the last meeting of the Insti- 
tution of Naval Architects—but the Admiralty have got 
over that by bending the knees cold. By devices of thi 
kind a large ship might, with our present knowledge, be 
built of steel without more than ordinary danger from 
the failure of the material. Those parts which must be 
of great size and length, such as beams, might be worked 
cold: while those which must be heated for working 
might be kept down to such @ size as to make equable 
heating and annealing practicable. ‘These processes 
should be carried on where the heated bars or plates 
would not be chilled by blasts of cold air. 

There are other important brine connected with 
the use of steel, such as the effect of punching upon its 
strength, and the liability of steel to corrosion. The 
punching, however, has ceased to be a practical difficulty 
in the dockyards : and there is considerable difference of 
opinion upon the subject of corrosion, We are unable 
to refer further to these matters at present. 
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THE WESTINGHOUSE CARRIAGE LAMP, NORTH BRITISH RAILWAY. 
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Mr. Grorce WestTINcHovsE, St. Stephen’s Palace-chambers, 
Westminster, has invented a railway carriage lamp—which we 
illustrate above—which promises to take the place of the 
ordinary oil lamps, with great advantage to the travelling 
public. 

The use of the Westinghouse air brake on many lines places 
at disposal a cqnsiderable supply of compressed air, and from 


this air the light is derived. It is well known that if air is | 
through or even over the lighter hydrocarbons, such as | 


mzine, it becomes saturated with hydrocarbon vapour, and 
can be used precisely like gas. Mr. Westinghouse places a 
long cylinder beneath each carriage, which is filled with a 
material such as felt, saturated with petroleum. A current 
of compressed air is passed through, entering the cylinder at 
one end, and escaping at the other, and the air so treated is 


then led up to the roof, and burnt in lamps of very elegant | 


des 


is a regulator, which controls the pressure of the air. 
This consists of a diaphragm placed in a suitable chamber. 
The diaph is supported by a brass plate, in the 
centre of which is a small spindle pierced with* a little 
hole. The end of this spindle fits a screwed stud, the position 
of which can be altered 

enlarged into a valve seat at A, and the valve is carried by the 
spring B in the detail drawing. The casing is fitted with a 


coupling uniting it with the carburetter, as shown. A check | 


valve is provided to prevent the return of air when the brakes 

are one 

is shown just below the detail drawing AB. It is con- 

trolled by a small spiral spring, and has a stem which 

rests gue the flat spring B, before referred to. To 
t 


adjust the regulator the air valve is opened a little by screwing | 
in the guide stud and compressing the spiral spring. The | 
compressed air then flows into the chamber, and hence to the | 


carburetter. If the proper pressure is exceeded, the a 
is forced outwards, and the air valve is allowed to close. e 
small central valve in the diaphragm is at the same time 
opened, and the air enclosed between the other side of the 
diaphragm and the case, escapes at A. The apparatus has 


been working for some time on the North British Railway 


with great success. 








SMITH’S PIPE COUPLING. 

An ingenious method of coupling iron pipes is illustrated by 
the accompanying woodcuts. The ends of the pipes are pro- 
vided with a simple bead of Pigg one section, as shown in 
Figs. 1, 2, 3, and 6, over which a loose collar, Fig. 4, having 
two internal bird-mouth projections, is passed and caused to 
fit by means of one screw bolt with large conical head and 
collar, as seen in Fig. 3. The two ends of two pipes being 


ign. | 
One of the most important features of this invention | 


at will. The hole in the spindle is | 


ed, as shown. The valve which admits the air | 








i i i joint- i lar, | bad conductor of heat,-so as to retain nearly the full heat of the 
je a pg yt eee whey pr cain Bowen | flame. For turning the light off and on, it will simply be neces- 


| to revolve, wholly or partially, a circular piece of metal 
the bolt hole. It is then pulled towards the latter, and the Othe oA a5 Ge ean ray = a Ge tee. ee - ae 


| bolt inserted. By tightening the nut the bird-mouth projec- ment of the circuits has not been fully determined. Letters con- 
| tions are caused to pull the two pipes = at two places, tinue to be addressed to American and foreign journals adducing 


and the bolt and nut at a third place, thus making a tight | facts to prove that Mr. Edison was not the first to determine the 

| divisibility of the electric light ; 

| but he has never claimed this, 
but simply that he has dis- 
covered the means by which 
this capability of division ma 
be best put to account, bem § 
light being rendered indepen- 
dent of all others, and the elec- 
tricity yee J ted. — 
United States Engineering and 
Mining Journal. 

ANNUAL DINNER OF THE 
SrupENTs OF THE INsTITUTION 
or Crvin Enorvgers. — The 
fourth annual dinner of the 
students Inst. C.E. took place 
at St. James’s Hall, on Friday 
evening, May 23rd, J. F. Bate- 
man, F.R.S., President Inst. 
C.E., in the chair. Mr. Forrest, 
secretary, was also present, 
together with many old students. 
In the course of his remarks 
the president stated that the 
Institution of Civil Engineers 
was one of the oldest scientific 
societies in this country, the 
number of its members being now 
nearly three thousand, so that it 
was impossible to describe the 
limits to which this body might 
hereafter attain. He said the 
profession of a civil engineer was 
a scientific and an uous one, 
but the members of the Institu- 
tion were gratified by the 
promises of tness in many 
of the students. The older 

| ggg a had Bad te 
or learning their profession 
ith those which 


compared wi 
| joint. The arrangement is, it will be seen, equally applicable | Students now possess, and had chiefly acquired their know- 


to joints making any angle with the axes of the pipes shown | ledge through that perseverance and ene which charac- 
| at Figs. 5 and 6 shi Pe | terise Englishmen. e said that the objact of a student 
| of the Institution should be the application of those prin- 
ciples which he had learnt at school or college; he did not 
Eprson’s Erectric Licut.—Mr. Edison is waning, on a new | believe in theoretical engineers, neither did he believe in ical 
| generator, gocking to secure ter simplicity and effectiveness, | engineers without scientific principles—but in the happy combina- 
| Some months will probably elapse before the me will be ready | tion of both. He said that as long as the country was 
| for commercial use, “here are hundreds things,” lately a there would be plenty of work for eers to do, 
| remarked Mr. Edison, ‘‘ in connection with the electric light, and | and he concluded by hoping that the students of the Institution 
—- time.” Mr, Edison appears to contemplate the use | of Civil Engineers would maintain the honour of their country 
‘ of double shaped glass globes, containing alum water, or other | and the glory of this engineering age, 
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PORTABLE QUARTERING MACHINE, 
MR. THOMAS URQUHART ENGINEER, BORISOGLEBOK, SOUTH RUSSIA, 


DETAIL OF HEADSTOCK 


We illustrate above a machine for boring crank pin holes, 
designed and constructed by Mr. Thomas Urquhart, locomo- 
tive superintendent of the Grazi-Tsaritsin Railway. 

The construction of the machine will be readily understood 
from our se hig It fits the various strokes of from 20in. 
to 26in. used on the line, and can also be adjusted for axles 
of various diameters. The spur wheels slide on the bori 
bars, and are kept in place laterally by a plate being inse 
into ves cut in the bosses of each. The springs are 
intended to keep a pressure against the feeding screw, and 
prevent nurling. This they accomplish very well. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves eo opinions of our 
correspondents, 





APPARATUS FOR TESTING SCREW PROPELLERS. 
Srr,—It is some years since I commenced to give my leisure 
hours to constructing apparatus for testing propellers. I need 
not tell you all I have found out, but I send you a sketch of 





TRANSVERSE SECTION, 











ene of my apparatus which ae can make any use of you think 
ft Aisa ‘double tank with semicircular ends for testing the 
ulls of vessels, as well as screws. B is a paddle wheel for dine 


the required speed to the ship, so to speak, D is 9 leyer for 











END ELEVATION 





SCALE OF FEET 
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weighing the resistance and keeping hull from going against the | The drawing perhaps will show you better than I can describe, 


side of the tank; C is the hull. e rest you w 


understand | although I am not a regular draughtsman. All the details I can- 


as I f° on, First, set the water in motion with the wheel, which | not give here, but I think you willseethe principle. This wheel 
may be driven according to the resources at hand ; but it is neces- | is not so much for driving the water as to keep it from going too 
sary that it should not alter during the trial. To know the | quick when the screw starts. You may te the speed by the 
resistance of hull which is equal to thrust, place the weight on | revolutions of this wheel, or by an indicator of some sort. In 
inner end of lever D, the vertical arm of which passes through a | comparing screws, it is well that you should take in the best con- 
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STRAINS ON LOCOMOTIVE CRANK PINS.—(For description see next page.) 


| 
hole cut in a small plate projecting from the bow, remove the | ditions. Imeanthat if I was trying Mr. De Bay’s, which I am 


weight, then the hull 


rest on the shaft of the eagles. | sorry I have not got, I would o an against the best P i vag va 
fu 0" e 


cing | with say 10 per cent. of slip. w of course that Bay 


the hull swims. You will see then that you can tell the | propeller is quite different from all others, because it does not 


apply the power as in the De Bay apparatus, adding or 
it 
sli 


placing the | cause rotation of the water. But with 10 per cent. of slip in! a 


ht on the outer arm of lever D you can tell the effect of a | Griffiths’ of course, there may be less through rotation, but it 





to a hair, also the effect of different hulls. B: 
wad 


Wind ; by reversing it, the effect of sailing with the wind, | must be very little, But I do not want to argue till I have tried 
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the De Bay screw. I hope you will find in my apparatus an instru- 
ment that will serve as well as going to sea. 
London-street, Renfrew, Scotland. Rost. RICHARDSON. 





RESOLUTION OF EFFORTS ON CRANK PIN OF LOCOMOTIVE 
ENGINE. 

Srz,—In a locomotive engine having cylinders horizontal in line 
with crank axle, the efforts of the steam pressure in the cylinder 
will be found on investigation to be exerted on the piston in the 
out-stroke and on the forward cover on the return stroke, so that 
the engine may run forward. These efforts are at their maximum 
when the crank is on the top and bottom centres. In the forward 
stroke the piston acts with a leverage of radius of wheel plus 
length of crank upon the axle centre; in the return stroke 
the cover acts with a leverage of radius of wheel upon crank 

in centre, i.e., the radius of wheel minus the length of crank. 

he leverage has the point of contact of driving-wheel with 
rail for a fulcrum; and the effective pressure on crank pin at 
various points of the stroke may be roughly taken as sines of 
angles made with the horizontal line of cylinder and shaft. In illus- 
tration of above, Fig. 1 (see p. 389) shows the indicator diagrams, 
Fig. 2 the resulting efforts at each twentieth of a revolution of 
crank pin. For simplicity the stroke is taken equal to the 
diameter of wheel, the multiple being 1in this case. Fig. 3 shows 
the piston efficiency in the forward stroke, compared with the 
cover efficiency in the return stroke, the results being balanced 
by the plus leverage of the forward stroke to the minus leverage 
of the return stroke. If the locomotive were secured so that the 
wheel slipped without progression, the crank pin diagrams 
would show the work done in both running ool standing to 
be equal. Fig. 4 shows the efforts in relation to the space 


passed over by the engine in one revolution of wheel. The 
. dia. X 
top is greater as stroke * = * . the bottom less as stroke — 


ia. X . os 
i *; the piston velocities for forward and return stroke 
being alike in relation to the cylinder. 


Liverpool, May Ist. W. 8. 





THE ELECTRIC LIGHT ON THE THAMES EMBANKMENT. 


Srr,—May we be allowed to make a few remarks on your 
admirable résumé of Sir J. W. Bazalgette’s report on the electric 
lighting on the Thames Embankment which appeared in your 
issue of last week? 

Our cpinion that a nominal 10-horse power engine is sufficient 
to drive two Gramme dynamo-electric machines in connection 
with twenty Jablochkoff candles has been amply proved by the 
fact that our 20-horse power engine is now working forty lights 
extending from Blackfriars to Westminster Bridge with 65 lb. of 
steam and indicating about 42-horse-power, and the lights burn as 
steadily and as brilliantly as before. 

With regard to the amount of labour specified in the report as 
necessary for working the engine and superintending the lights, 
we think it is placed at too high a figure for a permanent instal- 
lation. If the switches for changing the electric current from one 
candle to another are arranged, as with the new lights, so that all 
the candles in twenty lamps or four circuits can be switched at 
one time and place, the present difficulty of mounting each lamp- 
post every hour and a-half will be overcome, and one man can 
easily do the work outside ; and it therefore appears to us that 
an engine driver at 6s. per diem, and a mechanic to look after the 
lights at the same wages, assisted by a labourer at 3s. 6d. per 
diem, would be amply sufficient to keep the machinery going for 
six hours perdiem. The total cost of labour would therefore be 
reduced to 15s. 6d. per day, and if this amount be distributed 
over forty lights, —— ot og - estimated in Sir J. W. 
ette’s report for twenty lights, the percentage of wages per 
Mwibutaiy; =. eettabiasies 

Orwell Works, Ipswich, 

May 20th. 
MECHANICAL POWER ON TRAMWAYS. 

Sir,—The construction and maintenance of the permanent 
way should, according to what I have experienced on the tram- 
roads in Paris, be left in the hands of the owners of the engines 
and 2olling stock, rather than in the hands of the tram company, 
or, according to arrangements, in the hands of the traction con- 
tractor, but not in the hands of the local authorities. The 
engines must be fit for the road, and the road fit for the engine ; 
a hee both work and be well fitted together to work well. 
Nobody better than the driver can tell where places of the iron 
road are bad or begin to be so, and nothing more than engines 
and cars are severely suffering from it, but not so much the public 
road itself. The owner of the rolling stock is therefore 
certainly the party most anxious to keep the iron road 
in good condition, not only to prevent the wear and tear of 
engines and car, but also to prevent accidents, as going off the 
line, &c. That the local authorities are not the most anxious 
party to keep the permanent way in good order I experienced in 

‘aris, where the maintenance of the road is in the hand of the 
town authorities—Corps des Ponts et Chaussés—on account of 
the tramway company. Wherever there were bad places, as 
holes under the rails, bad joints and crossings, or shifting points, 
bad curves or wrong gauge, difficult to pass and dangerous as to 
the straining of axles and whole mechanism, I telegraphed some- 
times twice a day that I would stop the engine if the repair was 
not done immediately, and consequently disturb the whole traffic 
regulations of the company. The consequence was I got it done 
a day or two, sometimes few days afterwards, while in a well- 
organised steam tram company the rolling stock and permanent 
way are under the superintendence of the manager who has the 
repairs of the road made at a moment’s notice by his own gang 
of men, that is to say, at any rate, in the course of a few hours, 
and then according to requirements. On the Paris lines the 
repairs were made as to the understanding of the platelayers, 
without special superintendence, and there was always something 
left undone. But besides this manner of doing repairs in a half 
way, come the paviour of the town of Paris. They again repaired 
the pavement as to their convenience, and paved the places such 
as either to drive the paving stones so closely to the rails that the 
gauge became for the most part either too narrow, say for about 
ltin., and sometimes too wide, so that the whole work had to be 
done over again, and always at the expense of the tram company. 
Ail such terrible nuisance and reckless waste of money to the 
tram company would not occur if the construction and mainten- 
ance of the line—at any rate the latter—and the rolling stock 
were left under one and the same management, that is to say, in 
the hands of those whose interest are the most involved in the well- 
working of the line to the satisfaction of the public, and to make 
it a successful, beneficial undertaking. Should these remarks be of 
sufficlent interest I should be glad if you would find some space 
for them. H. Conran. 

London, April 28th. 

Sm,—I have read with interest your article on “Steam on 
Tramways,” and from my experience of the subject, I can fully 
endorse a great many of your able remarks, but at the same time 
thereare others with which I cannotquitecoincide. First, you say it 
is impossible to make an engine strong enough not to get out of 
order, and do its work in all weather and at all times, without 
making it heavy, probably 7 tons to 8 tons. I admit that all 
engines, heavy or light, are liable some time or other to get out of 
order, but it is quite possible to make an engine fairly light, and 
which shall not with careful attention give trouble as regards its 
work and capabilities, and I maintain that it is quite possible to 
make such an engine, complying with all the regulations laid down 
by the Board of Trade, and at the same time be able to work any 
tramway with either one or two cars attached, for the small sum 
of from 3d, to 5d. per mile; and I fancy this would rather take 


Ransomes, Sms, and Heap. 











with tramway shareholders, when they compare it with the cost 
of horse traction. Now as to the weight of such a machine, it 
certainly need not exceed 6 tons in working order, which would 
give 14 tons on each wheel, similar to the load per wheel of a full 
car, and if the permanent way was laid as it should be even for 
horse traction, it should stand the wear and tear of such an engine. 
Secondly, you say the use of steam will necessarily augment the 
capital expenditure of a company without increasing its receipts. 
This I certainly cannot admit, for there are two ways of getting 
out of this difficulty. The first is, you can run the cars quicker anc 
make more journeys per car; the other alternative would be the 
use of two cars per engine. Either way would certainly increase 
the receipts of the company, but of the two remedies I would 
prefer the latter, for from experience I am confident that it is 


racticable and safe. Thirdly, you state, ‘If a car should break 
own, it can be out of the way by horses, but if engines 
are used and a bre: takes place all traffic is stopped.” My 


answer to this is, I have seen an axle of an engine break, and the 
traffic only stopped for fifteen minutes; and I think you will 
admit this is about the most serious mishap that could occur to 
an engine, as it would be necessary to replace the broken axle 
before being able to move it. With regard to the failure of the 
flue tubes you mention, the delay would not be worth talking 
about, as they can be plugged in a few minutes. 

Both Messrs. Hughes and Merryweather have done and are 
doing a great deal to make steam on tramways a success, and I 
am certain these gentlemen will not rest satisfied, even with the 
encouraging results they have already obtained, until they have 
permanently established the use of steam on tramways in place 
of horse-power. 

Finally, I entirely agree with you in your last remarks, that it 
is impossible to keep an engine in good repair on such imperfect 
roads as those of the present construction, and it should be 
impressed on tramway companies that it costs no more to make 
a perfect permanent way for steam than for horse-power. 

Joun Sep. Arron, 
Late Locomotive Superintendent Paris 

London, April 29th. Steam Tramways. 

Srr,—I should be glad to be allowed to offer some remarks 
upon your leading article of April 25th, as the information I have 
gathered during a recent examination of the steam tramways in 
North Italy supports some of the views you have expressed. 
There are several of these lines which have been at work for some 
time, and it is somewhat surprising that so little attention has 
been given, up to this time, to the progress the Italians are 
making in this matter. Besides the open lines, the works for 
three or four others have been commenced this year, and a very 
large extension of the system is contemplated. I hope shorily 
to publish, with your permission, in your columns, some of the 
results of three months’ loyal study of these lines; but in the 
meantime confine myself to the general y-rinciples discussed in 
your leading article. 

First, as to the weight of engines. The Italian engineers are 
using some six or seven types of engine—of which, by-the-bye, I 
saw only a single specimen by English makers—Messrs. Fox, 
Walker, and Co., of Bristol—and they all run about the weight 
suggested by you as the minimum likely to give satisfactory 
results, viz., seven to eight tons. 

or wma I believe you have hit the nail on the head in re- 
marking that Mr. Hughes has succeeded, so far as he has, because 
he has worked on the model of a colliery locomotive, modified to 
get rid of smoke and exhaust steam. The points in which an 
engine for tramway purposes differ from an ordinary locomotive 
intended for light aes and slow speeds on sharp curves, seem 
to me to be mainly these—(1) That it must not make a noise, or 
emit steam or cinders. (2) That the machinery must be protected 
as much as ible from the extra amount of grit, dust, and mud 
encounte’ on a tramway. (3) That the driver should be able 
to manage the engine conveniently while standing at either end, 
so that, whether the engine be running forwards or backwards, 
he may stand in front of the train, with a clear view ahead. 
‘The experience on the Italian lines seems to show, as might have 
been expected, that any modifications of the ordinary type not 
directly necessitated by the above requirements are detrimental. 

As s the economy of steam traction in towns, the experi- 
ence hitherto accumulated tends to show that a locomotive of the 
type indicated cannot, under ordinary circumstances, be worked 
—all expenses fairly included—much under the cost of horsing 
pair-horse cars, and consequently that the minor drawbacks to 
steam power, some of which you have mentioned, are likely to 
turn the scale against its use * drawing the usual two-horse car. 
But there is a growing belief that the most profitable way of 
working tramway traffic, except in lines of unusually heavy 
movement, is to run one-horse cars, say, every five minutes, 
instead of two horse cars every ten minutes, and in this case 
d fortiori the use of steam would not be economical. 

The Director-General of the Omnibus and Tramway Company 
of Milan, Cavaliere E. Osculati, to whose kindness I am indebted 
for some valuable statistics of his most successful company, 
states in his report for 1877 that the results of experiments 
and inquiries convinced his board that for a single car the 
steam traction was more expensive than a pair of horses, 
and that the proper function of steam on tramways was 
to provide traction where two or more cars could be profitably 
attached—as, for instance, on suburban and country lines of con- 
siderable length, where less frequent trips, with a considerable 
number of passengers each time, meet the requirements of the 
public. To this I would add those cases where the steepness of 
the gradients, or the considerable proportion of even moderate 
gradients, add greatly to the cost of horse traction, if they do not 
make it quite impracticable. When we consider that an engine 
of 7 or 8 tons weight will draw five or six loaded cars on practi- 
cally level gradients, and will take two or three up gradients 
which a pair of horses could not surmount at all, at a cost not 
exceeding, if equal to, that of horse traction for a single car on 
the level, it is evident that in such cases the use of steam should 

ive a large economy ; and, in fact, it does so, as I am informed 

y Signor Radici, C.E., director of the Milan-Vaprio Steam 
Tramway, 18 miles long, that the working expenses of his 
line are about 50 per cent. of the receipts. Signor Ranizza, 
C.E., director of the Milan-Saronno-Tradate line, informs 
me that their working expenses are even less than this. It appears 
then that while, as you state, an engine of less than 7 tons or 
8 tons weight is not practically workable, to use such a machine 
to draw a single tram-car, or about one-sixth of its proper duty 
on a level, is like putting a dray horse to draw a pony carriage, 
and is not likely to be economical, If steam is to be applied at 
all to the frequent single-car traffic of town tramways, it will 
probably be either in the form of a steam-carriage, with engine 
and car in one, or a similar combination with compressed air as 
the motive power. The objections to the latter are too well- 
known to be recapitulated here, but nevertheless I venture to 
think that direction to be the most hopeful for success. 

As regards permanent way, while agreeing with you, Sir, that 
an unsuitable road has had much to do with the troubles of tram- 
way engine makers, I scarcely-share your apprehension that the 
use of steam will require a more expensive way, and therefore a 

r capital on which to pay interest, provided that the perma- 
nent way be designed from the first for steam traction. me of 
our existing horse tramways have been expensive enough in all 
conscience, even allowing for the costliness of paving. It is 
rather a different distribution or re-arrrangement of material 
than an increase of cost that is needed. Surely an 8 ton engine, 
running at a maximum speed of ten or even twelve miles per 
hour, does not require a very costly permanent way in itself. We 
should scarcely think a 24 Ib. steel rail of flange section, properly 
fished and fastened, laid on cross sleepers a yard apart, very bold 
practice for such traffic. These, indeed, are precisely the yam 
sions adopted in relaying the Milan-Saronno section of the steam 





poet J above mentioned. This portion was originally con- 
structed for a horse tramway, but the steam engines when intro- 
duced soon knocked the road to pieces. On the Vaprio line a 
somewhat heavier section has been used, viz., a flange rail of 
36 lb. to the yard—steel. Even where we add a guard rail of 
22 lb. to the yard, as has been done for the street portions of the 
last-named line, we do not get a very expensive road, 

Of course, this system with cross sleepers is not well adapted 
to pitched paving, partly because there is not sufficient depth 
from the top of the rail tothe top of the sleeper for the paving 
stones, and partly because the latter would not bed well on the 
cross sleepers ; but it seems not difficult to devise a road which 
shall be suitable to steam traction, give facilities for paving and 
for repairs, and a not cost more than the horse roads which 
have proved unable to bear engine traffic. The defects of these 
last appear to be—(a) want of sufficient lateral stability to resist 
the tendency of locomotives to thrust the rails out of gauge ; 
(b) want of sufficient vertical stability in the rails themselves, 
from the arrangement of the material, otherwise sufficient, in the 
section; (¢) want of a sufficiently firm foundation for the sleepers 
or bearers supporting the rails ; (d) want of proper fishing and 
efficient fastenings to resist the disturbing action of the driving 
wheels; and (e) want of continuity between the foundation of 
the tramway and of the paving. This last is a defect which 
has given trouble in some instances under horse traction alone, 
causing from unequal subsidence inequalities of level between 
the rails and the paving, but the greater vibration and wear and 
tear of steam traction has hastened the mischief which would in 
any case have shown itself sooner or later. 

by keeping in view the above defects to be guarded against, I 
venture to think a permanent way can be designed which shall 
answer the purpose without increase of cost, and so enable the 
admitted economy of steam traction in the circumstances above 
indicated as suitable for its employment to be utilised to its full 
extent. And if this can be done the public will gain one con- 
siderable advantage from the use of steam, at all events on 
suburban and country roads not greatly crowded with other 
traftic—I mean a decided increase in the mean speed of the tram- 
cars. It is found in Italy that the steam tramways can be, and 
are, worked with perfect safety at a mean velocity, includin 
stoppages, of ten miles per hour, which no horse tramway that i 
am acquainted with can attain to. 

IK. GERVASE ELWEs, 


7, Westminster-chambers, 8.W. M. Inst. C.E. 





Sir,—I have to thank you for your very practical article, 
“Steam on ‘Tramways,” in which you point out the necessity for 
engines to be strong and tramways well laid to insure success. 

With respect to the cost of working by steam, there can be no 
doubt that it is less than the cost of horse traction, which is 
proved by accurate accounts sent me every week from Glasgow. 
Our secretary, at 4, Copthall-buildings, London, E.C., will be 
glad to give every information on this subject to any parties 
interested in steam tramways, but as Mr. Small said, ‘“‘The 
financial success depends a great deal upon the management.” 

4, Copthall-buildings, K.C., May Ist. Henry HvcHes. 





THE MAGIC MIRRORS OF JAPAN. 

Srr,—In the issue of THe ENGtNeer for the 2nd instant appears 
an article, by Mr. Mallet, on the ‘Magic Mirrors of Japan,” 
which is intended as a criticism on the paper of the same name 
recently communicated to the Royal Society by Professor Perry 
and myself. But when Mr. Mallet commences by speaking of 
the basso-relievo on the back of a Japanese mirror being pro- 
duced “‘ by casting, or possibly by hammering or stamping,” and 
when he goes on to say, “That the effect—i.e., the phenomenon of 
the magic mirror—is due to differences in the reflectivity of 
different portions of the polished surface—is obvious,” the ques- 
tion arises how a man of his ability could possibly have succeeded 
in so missing the whole point of the paper which he professes to 
criticise; for the experiments made in Japan by Professor Perry 
and myself on many Japanese mirrors, lent us for experiment, 
showed conclusively that the peculiar effect observed in Japancse 
mirrors was not produced by differences in the reflectivity—that 
is, differences in the reflecting power—of different parts of the 
polished surface. A full account of these experiments will be 
found in the ‘‘ Proceedings of the Royal Society,” No. 191, 1878; 
and as they were repeated publicly at the “yy Institution on 
the 24th January of this year, there cannot be much doubt of 
their accuracy. Secondly, as explained in our paper, a careful 
examination into the mirror industry of Japan has shown that 
the patterns on the backs of the mirrors are never produced by 
hammering or stamping. 

The details of the experiments of Mr. Reeks on silver coins, 
which are described by Mr. Mallet, are very interesting as a con- 
tribution to physical knowledge; but I venture to suggest that 
Mr. Mallet, by falling into the old error of trying to explain a 

henomenon by analogy when direct experiments on the 
Reanuan mirrors themselves were available, furnishes an 
exemplification of the sentence in my Royal Institution lecture, 
in which I endeavoured to arrive at the reason of the many 
erroneous theories about the Japanese so-called magic mirrors :— 
‘* And this the lecturer explained arose from two causes—first, 
from the common belief that the patterns on Japanese and 
Chinese mirrors were, like those on ordinary coins, produced by 
stamping; the other because the distinguished European philo- 
sophers who had examined into the question had investigated with 
considerable success experimentally how such mirrors might be 
made, but they had not, the lecturer thought, directed their atten- 
tion to the examination of the question—How was the pheno- 
menon in these rare Eastern mirrors actually produced ?— 
obviously a very different question.” 

As Mr. Mallet makes the statement ‘‘that our paper does not 
seem to throw any new or additional light upon the curious 
phenomenon,” it becomes incumbent on myself, much as I dislike 
newspaper discussion, to point out some of the original matter 
that is contained in our paper :—(1) We have shown by numerous 
experiments that using beams of light of different degrees of con- 
vergency or divergency, the reflection from the same magic mirror 
can be seen on the screen either as a bright pattern on a dark 
ground or asadark pattern on a bright ground, or as a nearly uni- 
formly illuminated disc of light showing no pattern. This proves 
that the so-called magic phenomenon is produced by inequalities 
of curvature of the surface, and not by differences in reflecting 
power of the different parts. (2) e have ascertained an 
described fully in our papers how the Japanese make the reflecting 
faces of their mirrors convex by mechanical distortion, using an 
instrument called a megebo, or “‘distorting-rod.” It may be noted 
that not only is this method unused for such a purpose in Europe, 
but even that the Japanese used it themselves was unknown, not 
only to the Europeans and Americans in the West, but even to 
those resident in Japan itself. (3) We have further explained 
how using this megebo plays a large part in producing the so- 
called magic phenomenon in thin mirrors, and how this accords 
completely with the curious fact first pointed out by Professor 
Atkinson in Japan—that a scratch made with a blunt nail on the 
back of one of these magic mirrors, although it produced no mark 
on the face of the mirror which could be seen by direct vision, 
nevertheless became visible as a bright line on the screen when a 
beam of sunlight is reflected from the polished face, or, as Pro- 
fessor Perry and myself afterwards showed experimentally, became 
visible as a dark line on bright ground when a converging beam 
of light fell on the mirror. 

hether, having ascertained these various facts by taking 
advantage of our physical laboratory in Japan, and of our oppor- 
tunity of borrowing mirrors for experiment from living in the 
very country where these mirrors are made, “‘ has little relevancy 
or importance in Europe,” I leave to others to decide, 

In conclusion, I may mention that I am still engaged experi- 
menting on the effects produced on the face of a magic mirror by 
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action on the back in continuation of the experiments already 
described, and which have shown that the whole phenomena of 
the mirror is one due to difference of curvature, and not due to 
difference in reflectivity. W. E. Ayrron, 


May 16th. 





THE ELIMINATION OF asain ggg anne 
Srr,—Having read the remaining papers on the dephosphori- 
sation of ts was a little ay age as I expected to glean 
a little information at the finish. for the basic bricks, I think 
very littie of them, as the alumina put in the lime ben. double- 
faced character it will combine with either acids or bases, and 
when the bricks are burnt at such a high temperature, the 
alumina combines with-the base and forms an aluminate of lime, 
then the latter has lost nearly all its affinity for the phosphoric 
acid ; then they have to add 20 per cent. of oxide of iron and 
lime to form a flux to combine with phosphoric acid. This 
expensive lining and flux will take all the gold off the profits. I 
can take all the phosphorus, sulphur, and silicon out of the Cleveland 
iron or any other cast iron, while it is in the Bessemer converter, 
and I will not use either basic Suing or alkaline flux, and what I 
do use will cost nothing. I should like to see the Cleveland ore 
keep its place either in steel or iron. I was puddling for Mr. 
Vaughan when he first discovered the Cleveland ore, He went 
over the hills to see if there were any grouse stirring, as he was 
fond of his gun ; he there saw the ore cropping out of the earth, 
and he thought there wasircnin it. He then sent two men with 
a bag and they brought some ore, and a wooden hut was erected, 
and a chemist was in it three weeks; and the result is well known. 
To make good steel from Cleveland iron they must take out all 
the phosphorus and sulphur, by a cheap process; and to make 
pred and cheap iron they must use the proper flux in the 
uddling furnace. See my patent dated June 7th, 1872, sealed 
Secanbar 6th, 1872, No. 1723, for good and cheap iron. Let 
steel do what it may, good iron will Pm be required. I cannot 
claim anything on my patent, as I did not pay the £50 at the 
three years end. When I made the steel slide bars and other 
things from Cleveland iron, I had a patent puddling furnace to 
make it in ; the patent is dated February 12th, 1861, No. 365. In 
1859 I published in THe EnGINEER that a good alkaline cinder 
would remove all presponres and sulphur from iron; then the 
Frenchmen were the first to po it up and experiment upon i 
as Dr. Siemens’s papers will prove. Then in March, 1871, 
»rotected an invention for a basic lining for puddling and other 
urnaces, No. 650, I was the pioneer in the basic lining. There 
is a large firm of iron manufacturers in the North; I told them 
if they would find £10 and send me 1 ewt. of pig iron highly 
charged with phosphorus, I would build a crucible furnace and 
take all the phosphorus and sulphur out and send them the iron 
back and then treat with them about a patent, and to show good 
faith I offered to take a bill for the £10. But some people 
wide themselves on what they call their superior wisdom in 
Levidg to others the risk of making a first experiment. ‘The 
glory in what constitutes their disgrace. ‘They are what I call 
the drones of the hive, they add nothing to the common fund, but 
exist by the labours of others. I honour the man who is not 
afraid to denounce those privileged errors that the trade has been 
sticking to, and is bold enough to advance and advocate a newer 
and truer theory. But I find that where the mind has no fixed 
scientific principles for its guidance, every process is surrounded 
with mystery, and every proposal for change invested with doubt. 
Openshaw Chemical and Oil Company, CorBETT. 
Manchester, May 26th. 





FEED WATER HEATERS. 

Srr,—Messrs. Millar and Durie, in closing their correspondence, 
make remarks which I cannot allow to pass unquestioned ; may 
I therefore ask you to kindly give me a little space in your next 
issue? I can then with contidence leave to your readers to ascer- 
tain for themselves where I “fail in my science,” or, *‘ require 
fresh evidence to maintain my position.” 

In response to their expressed desire for evidence in respect of 
back-pressure due to feed heaters, I made an experiment which 
showed that in an extreme case mine only caused ,; lb. per square 
inch, Care was taken in fixing the pipes to the inlet and outlet 
nozzles that they were at right angles to them, and did not project 
into the current of steam rushing past their mouths, and which 
would thus have the same effect on both sides of the water 
syphon. If they thought there was anything to cause a false 
indication, why did they not say so in their second letter? If 
they could show a result they would like to compare with this, 
why did they not do so? ‘They were the first to ask for facts and 
themselves decline to give any. ‘They endeavoured to show that 
brass tubes were much more effectual than iron tubes in trans- 
mitting heat ; I quoted the highest authorities to show that the 
were only 3 to5per cent. better, and we heard no more on this head. 

We have had a mass of quotations showing that a rapid circu- 
lation of the water being heated increases the efficiency of the 
heating surface, and I never disputed a fact which every engineer 
knows; but their endeavours to infer from this that a rapid 
circulation of the exhaust steam is necessary is absurd. If gravity 
is sufficient to remove the water from the heating tubes, and pre- 
vent its being more than a film, there is no necessity for a rapid 
circulation. ‘The friction of the steam claimed as an advantage 
—it must be obtained at the expense of back-pressure on the engine— 
is useless, as it cannot raise the temperature of the steam in the 
presence of water, and, as they themselves admit, will not affect 
the thickness of the film in vertical tubes to any material extent. 

Anyone who has had much experience with locomotives knows 
how frequently the leading tube-plate—being of iron—is eaten 
away by galvanic action round the tube holes on the water side. 
The scale on the plates, if firm, protects them from injury, not 
because this action causes a ‘‘ deposition of oxide of iron” as they 
put it, for in that case the scale would not adhere, but because 
the scale torms before the oxidation can take place to any material 
extent. But how is it with any part below the water line to which 
the scale does not adhere firmly, as is sometimes the case with 
longitudinal lap seams? The scale falls off as rapidly as formed, 
leaving clean surfaces to be attacked by galvanic action, and 
explosions do sometimes occur from this cause. One locomotive 
exploded last year through being grooved along such a seam 
till it was only yin. thick, and no engineer now ever 
dreams of putting a longitudinal seam in the barrel of a 
locomotive boiler below the water line. In heaters the scale is 
softer, often falls off in patches, and leaves the plates unpro- 
tected. The chief cause of brass tubes being used in locomotive 
boilers is that they will accommodate the severe end strains to 
which they are subject better than iron, and are thus less liable 
to leak at the tube plates. Iron tubes last for years in the thou- 
sands of portable engine boilers at work, and when they are 
removed it is very seldom because they are eaten away on the 
water side, If advisable for them they are also advisable for 
heaters, where they have practically no strain whatever if fixed 
by one end only, and are only subject to alow temperature. Lest 
any doubt should remain on this point, I may add that a large 
number of my heaters have now been at work for some time, and 
not one of them has ever had 3 ag | spent upon it in repairs 
since it was fixed, to my knowledge. If my customers prefer brass 
tubes I put them in, but in the great majority of instances I 


think their extra cost so much money wasted, and possibly actual 
mischief caused by their adoption. JAMES ATKINSON, 
74, Springdale-road, Stoke Newington, London, N., 


April 28th. 
RIVETTED JOINTS. 

Sir,—Seeing that a sub-committee had been appointed b: 
the Institution of Mechanical Engineers to report upon this 
subject, you will perhaps allow me to call attention to a similar 
committee for the same purpose named by the North of England 
Institute of Mining and Mechanical Engineers in or about 1870. 
In the discussion upon a paper on boilers, with special reference 





to the defects of construction, their ailments, and diseases, the 
question of drilling v. punehing came up ; my opinion, in favour 
of punching if properly carried out was received with doubt, and 
some experiments were made, the pieces being ‘planed to 2in. wide 
and put together drilled, drilled and punched, and punched laid 
%, >>, and <>, or with the smaller opening, that which the 
punch first touched, placed either in contact with the same side of 
the other or alternate, or both outside. The best result was from 
the first plan of laying the punched holes so as to form a double 
countersunk rivet hole ; the next was a drilled pair with the necks 
slightly opened to form a countersink, and the others were various, 
the heads coming off, rivets sheared, and giving the same average. 
Another set of test bars made by Mr. . Boyd, whose name 
appears on the committee just appointed, were directed to com- 
pare hand and power rivetting, but the series of tests were not 
satisfactory, owing to some giving way in the eye and the rivets 
shearing. A small committee was appointed to tabulate the 
experiments and report, when the only feature noticed in this set 
was the admitted weakness of semi-blind holes. 

Subsequently another set of bars, also planed to 2in. wide, was 
wen » some were rivetted as before, and others left in one 
louble-ended bar, each bar having a punched and drilled hole in 

the middle of the same area, but no rivet inserted. Of the 
rivetted ends nearly all the rivets were sheared ; of those drilled 
and punched after being see there was very little difference, 
but where the bar was planed after punching, and the swell on 
the edge removed, the drilled hole had the advantage. In all the 
rivetted 2in. bars the rivets were hand-cl with a snap. 

1e bars were prepared at different places and of different 
qualities of iron, so that the breaking strain, except relatively as 
to the plate and rivet, was not important. The tests were made 
by Mr. William Mitford, inspector of ironworks for the North- 
Eastern Railway ees ger who was guided solely by the marks 
upon the bars, but who afterwards was turnished with a copy of 
the results in full for his own guidance. 

As I believe the result in favour of the punched holes, when 
properly laid, to be correct and borne out by practice, I hope that 
the experiments about to be made will include some bars put 
Fy osc as here described, and rivetted both by hand and power. 
I have seen rivets in the front of Adamson’s boilers, where the 
heads have been rusted away by the ashes being allowed to Ne 
against the front, pushed out by the finger, a well-fitting pin 
having no hold’ in the plates, while in work with punched holes 
the force yey to drive out a headless rivet necessitates the 
removal of the old rivet holes in case of repair, lest cracks have 
been set up. THE 

April 29th. 

BOURNEMOUTH DRAINAGE—CONCRETE PIPES. 

Srr,—I cannot allow Mr. Ponton’s letter, dated the 21st inst., 
to pass without reply, though I have no intention of continuing 
the correspondence further. Mr. Ponton’s contention that Port- 
land cement deteriorates when exposed to the action of water— 
Bournemouth or other—is to me, and I think I may venture to 
say to the profession generally, so very absurd that I do not think 
that it calls for further pen and ink. My only reason for writing 
now is that Mr. Ponton, in the letter referred to, makes a few 
mis-statements, which, perhaps, you will allow me to point out. 
He says: ‘The deduction he drew from that analysis—Mr. 
Beckwith’s—was simply that English Portland cement, if exposed 
to the same conditions of manufacture as Boulogne cement, would 
have nearly one-third of lime in its composition.” Now, in his 
— letter there is not a word indicating that Mr. Ponton 

rew any such deduction. Certainly, there is nothing whatever 
about ‘if ex to the same conditions of,” &. ‘Then I am 
accused of ‘‘ jumping to the conclusion that there is no free lime 
in English Portland cement.” Now, Sir, there is not a word in 
my letter stating such a conclusion. Therefore, whether it be a 
correct one or not, I do not think it necessary to defend it. The 
— I ventured to put forward, that Mr. Ponton had failed to 
show by his experiments—-doubtless very valuable experiments to 
the profession—that free lime does exist in Portland cement, is a 
very different thing to ‘‘jumping to the lusion” I am | 
to have done. Further, I am stated to have said ‘‘ that the more 
water these pipes had the harder would they become.” If this 
mode of treating my letter is as accurate as Mr. Ponton’s experi- 
ments, I don’t wonder that he comes to absurd conclusions. The 
words I used were: “‘ The more engineers have to do with Port- 
land cement the more patent is the fact that, once set—as there is 
no possible doubt these concrete pipes were—the more water it 
had applied to it the harder will it become.” The manufacturers 
are doubtless as well acquainted with their own business as most 

ple, and would, I should imagine, use this simple means of 
indurating if it was necessary; but it appears to me that Mr. 
Ponton somewhat exceeds in zeal against these pipes when he 
concludes his letter by saying ‘‘ that a large percentage of them 
failed under the ordinary stresses to which they were exposed 
when as drains.” The fact is notorious at Bournemouth that 
the stresses were extraordinary, the pipes being put into a sewer 
without an outlet at a depth, in some places, of over 20ft. They 
were surrounded with running sand, and remained for along time 
filled with the water, which was repeatedly pum out, and 
again allowed to accumulate. The result was as might have been 
expected ; Mr. Ponton was called in, by the influence of certain 
of the Bournemouth Commissioners, who were really responsible 
for this absurd state of things, to express an opinion on the pipes. 
He has done so, and now attempts to uphold it. Doubtless the 
Commissioners took it for what it was worth—possibly for more, 
and doubtless you, Sir, will be able to take it even at a less 
price. A BovurNEMOUTH ARCHITECT. 

Bournemouth, April 29th. 
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COMMUNICATION IN TRAINS. 

Srr,—Seeing that a Mr. Norris has invented and tried a new 
system of communication between passenger and guard, would 
you kindly allow space for the following :—About six or seven 
years ago, noticing the want of such a thing, I designed a method 
somewhat similar, but with a bell instead of fog sin the latter 
in course of time being apt to become useless. y plan was a 
light frame underneat' ope of carrying a wooden wheel with 
pins, a hammer, and a ee ll. On a ring in each or any 
compartment being pulled, the frame was pressed against the 
carriage axle, causing the bell to ring loudly, whichever way the 
carriage was moving, and at the same time liberating an arm 
which then projected from the side of the carriage. 

Mr. Norris’s plan seems open to two objections—that of the 
risk, so common to all yet tried, of failing to explode when 
required; and should it used in a fog, of being mistaken for 
ordinary fog signals, A. E. Bannister. 

18, Bernard-street, Southampton. 





BOILERS WITH FORCED CIRCULATION, 

Srr,—In your articles on.‘‘ Boilers with Forced Circulation ” 
of March 28th and of April 18th, you state in concluding that 
“as a matter of fact the principle involved in the Herreshoff 
boiler is different from that of the forced circulation generator, 
as will be readily seen by those who, having read this and the 
preceding article on the same ry se will take the trouble to 
examine the Herreshoff boiler as illustrated and described in our 
last impression.” ‘Doubtless your meaning was that the Herres- 
hoff generator does not obtain a forced circulation by means of 
a circulating or secondary pump, but as many people may read 

our words in their literal sense and conclude that the circulation 
in our generator is not forced at all, we beg you to allow us a 
space in your columns to state the matter more fully. e are 
more anxious for this as in the course of your articles you very 
truly state that forced circulation is an essential point to render 
the working of a water tube boiler successful. In the first place 
we would again call your attention to the fact that the Herreshoff 
generator receives its feed from the top of the coil, t.¢., at the 





sw furthest from the furnace. The water having been intro- 
uced into the upper end of the coil, will travel, so long as it 
remains wholly water, at the rate at which it is impelled by the 
feed pump. Directly steam begins to form, however, the rate of 
La - yueranons must be greatly accelerated. To illustrate this we 
will suppose a generator taking a feed of five gallons per minute. 
Each gallon of water taken in at the upper end of the coil 
occupies exactly the same amount of time in escaping at the 
lower end of the coil, in the form of steam, as was allowed for it 
to enter the upper end of the coil in the shape of water, but 
having become during its progress nearly all converted into 
steam, and therefore occupying so much more space, its exit must 
be made with greed rapidity. The extent of this rapidity may 
be easily calculated, but evidently it must be in exact proportion 
to the speed of the engines, or roughly nine times the piston 
speed when following full stroke. It is unr ble to suppose, 
as has been sometimes stated, that the excess of feed-water 
trickles slowly down the coil. From the point where the genera- 
tion of steam begins, there the new force begins to work, the 
circulation becoming more and more rapid as it proceeds, and 
long before the lower coils are reached the water is carried forward 
by the steam at a very great velocity. 

In your article of h 28th, you speak of the effect of 
attempting to generate steam in a vertical coil of practically the 
same shape, and disposed in the same manner, as is adopted in 
the Herreshoff system. You say, “The steam would be formed 
in such volume in the lower part of the coil that the water would 
be blown clean out of the weer eee Then a fresh supply of 
water would be sent in by the ci ing pump, and the operation 
would be repeated.” That the action you suppose would reall 
occur the inventors of the Herreshoff generator have had proof, 
as, amongst other experiments made, were some undertaken with 
a view to test practicability of feed from below; and the results 
were exactly as you describe. But by feeding from above, the 
whole course of events is changed. The water, entering the 
boiler at its coolest part, becomes more gradually heated as it 
approaches the fire, and even were any portion of water driven 
forward and downward, by steam being generated at the back of 
it, such water would become evaporated before it entered the 
lower coils. It must not be forgotten, however, that a proportion 
of the feed is allowed to go over into the separator in a liquid 
state. That the conversion of water into steam occurs in a con- 
stant and uniform manner is evident in ordinary working, from 
the steady level at which the water remains in the separator, as 
shown by the f27ee glass attached to it. It has always been 

i by the inventors of the Herreshoff generator, that a 
certain amount of feed-water should go to the separator uncon- 
verted into steam, and the usual plan is to blow this to waste 
through the surface blow-off of the separator. The amount can be 
regulated with great exactness, for the pump is made of sufficient 
capacity to throw a larger quantity than is likely to be required, 
and the supply to the pump is checked by means of a cock. 

It has been objected that the blowing to waste of the surplus 
feed-water is a loss of economy, and this is undoubtedly true; 
but the waste is not serious, for it must be remembered that the 
surplus water has never absorbed the heat requisite to vaporise 
it, it having remained always in a liquid state. However, to 
meet the objection, a circulating pump, to carry back to the 
generator the blow-off water, has been frequently fitted. 

The two plans may be a compared. With the circulating 
pump salt water cannot be advantageously used, except when a 
condensing engine is employed. There are also two ig to be 
operated and kept in order, one of which should be carefully 
insulated as the water passes it at a high Hn omg With the 
single pump the excess of feed is lost, but salt water can readily 
be a as the blown-off water carries with it all impurities. If 
a condensing engine be used, the deficie: by blowin 
off the unevaporated water is made 3 means of a smal 
pipe leading from the condenser outboard, through which water 
will flow into the condenser. The amount required is regulated 
by an adjustable valve, and should, of course, be in exact propor- 
tion to the quantity blown to waste from the separator. 

The remarks in your second article, as to the requirements to 
be kept in view in designing water-tube boilers, are so apposite, 
and bear out so fully the result of our actual experience, that we 
should like to discuss them in your columns, with a view to show- 
ing that we have achieved those ends which you have laid down 
as necessary to the successful operations of water-tube boilers; 
but we have already drawn too fully on your courtesy. 

We would only add, in reference to your remarks on the diffi- 
culty of maintaining a steady and constant pressure of steam, we 
have not found this a trouble in operating our boiler. In the 
first generators manufactured an automatic damper was fitted, 
but this was di ed, as it is considered superfluous in ordinary 

THE HERRESHOFF ENGINEERING COMPANY, 





occasion: 


cases, 
’ 57, Gracechurch-street, E.C., May Ist, 





THE ROYAL AGRICULTURAL SOCIETY. 

S1r,—We have read your article of 23rd inst. on the subject of 
the Royal Agricultural Society’s show with much rise, because 
the statements contained in it are quite unwarranted by the facts 
of the case. We are, however, mainly concerned with the remark 
that “‘a selection based on recent — lists can — | 
together machinery made by second-class firms, of no widespre: 
reputation, and incompetent to represent the Di airy which has 
been made in agricultural engineering during the few years.” 
Surely you must have been ignorant of the firms to whom you 
ascribe such a position, as a glance at the prize lists th ves 
will show that modern agricultural machinery will find its repre- 
sentatives in such firms as Messrs. Clayton and Shuttleworth, of 
Lincoln ; Messrs. John Fowler and Co., of Leeds ; Messrs. - 
shall, Sons, and Co., of Gainsborough ; Messrs. Ransomes, Sims, 
and Head, of Ipswich; and Messrs. Nicholson and Son, of 
Newark, together with ourselves. When it is considered that 
Messrs. Clayton and Shuttleworth, Messrs. Fowler and Co., and 
ourselves, probably employ more hands, and pay a greater amount 
in weekly wages, than any other houses in the trade, and that 
the other firms are well sad: widely known, we think we shall be 
held justified in repudiating on our own and their behalf, the 
unfair and uncourteous language used. 

We hope you will favour us by inserting this in your next 
issue, that the public may not be misled into the belief that the 
first-class firms of this country will not be represented in the 
museum, and that the machinery selected by the Society will not 
adequately represent the progress of agricultural engineering 
skill. R. Hornspy and Sons. 

Spittlegate Ironworks, Grantham, May 27th, 1879. 


[As our correspondents have failed to quote precisely what we 
wrote, we reproduce the missing words :—‘‘ Th to the 
antagonism between the Society and engineers, as well as to 
other causes on which it is unnecessary we should dwell because 
it forms no part of our present purpose to discuss them, most of 
the leading firms have for years past more or less held aloof from 
the competitive trials carried out by the Society, Whether 
engineers have or have not been right in adopting this course has 
nothing to do with the matter in hand. Suffice it to say that 
they feel much aggrieved by the course taken by the Society, 
Inaintain that the very best implements and machines will be 
excluded, and that a selection,” &c. Our correspondents are 
hardly aware of the whole circumstances of the case, and 
they fail to perceive that we have but given expression 
to sentiments entertained by a very considerable number 
of engineers, who maintain that since a prize was won by 
any one of the firms named by Messrs. Hornsby, such improve- 
ments have m effected, that prize implements no longer 
represent the best that agricultural engineers can accomplish. 
Besides, Messrs. Hornsby have taken no account of eminent 
firms who have not competed for several years, but who have 
certainly not been standing still.—Ep. E.] 
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NEW WEST INDIA GRAVING DOCK, POPLAR. 
MR. DONALD §, BAYNES, C.E., LONDON, ENGINEER. 
(For description see page 395.) 
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N AGENTS FOR THE SALE OF THE 
FORAIS ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TwieTMeYeER, ler. 

NEW YORK.—Tae Wittmer and Rooers News Company, 
81, Beekman-street. 


—— ——————————————— 
TO OORRESPONDENTS. 


,* In order to avoid trouble and confusion, we find it necessary tu 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, . } 

»” We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

,* All letters intended for insertion in THe Enatneer, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

A. H. (Colwell, Northumberland).—John-street, Adelphi, Strand, W.C. 

Querist.—Mr. Jeans, 7, Westminster-chambers, Victoria-street, S.W., is the 
Secretary of the British Iron Trade Association, 

Pp. J. E.—You say nothing about the price to which you wish to go. Write to 
Messrs. Crosiy Lockwood and Co., Stationer’s-hail-court, or Messrs. Spon, 

"haring Cross, for a list. 

C. H. N.—Dhe arrangement is neat, but would be fur too expensive for 
practical adoption, and we much doubt that the spring washer would stand 
the rough handling which it would receive. 

W. C. R.—The authority you quote is of no weight as agaiast that which we 
have set forth. Are you certain that you have not confounded Stevenson 
with Robert Stephenson? You have confounded the spelling of their names 
at all events. 

A. M. M.—There ave no rules better than those given in Molesw rth's 
Bagineer's Pocket-book, The wire rope nakers understand their business very 
well, and the sizes they have adopted ‘or supporting different strains are 
usually correct. 

A. W. S. -The simplest way to test pipes after they are laid down is to stop 
up both ends of the length to be tened, and to jul it with water from the 
lower ead through a service pipe, the air being allowed to escape at the 
upper end, This being done, by putting on a proper hydraulic force pump, 
such as those used for testing boilers, can obtain a very high pressure 
with a few strokes of the plunger. If you hdve very good workmen you 
may joint two lengths of pipe before putting them in their places. 








FRICTIONAL GEARING. 
(To the Bditor of The Bngineer.) 
Sirx,—Will any correspondent kindly inform us who are makers of 
friction bevel and mitre gear ? F. R. 
London, May 26th. 





REPLIES. 
Replies to inquiries in this column have been sent to A. T. (“Coir 
Fibre”), to C. C. and Co. (“ Perforated Plates”), to J. P. (Boring Cylinders 
in place”), to P. and Co. (“ Cutting Toothed Wheels”). 


SUBSCRIPTIONS. 
order, 


y 
from the office, on the following terms (paid in advance) :— 
Half-yearly (including double number)... ..  .. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit occur, an extra of two shillings and sixpence per annum will 
be made. Tue Enoineer is registered for transmission abroad, 

Cloth Cases for binding Tur Enatneer Volume, price 2s. 6d. each. 

The following Volumes of Tue Enainger can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of Tuk ENGINEER cun be made up, comprising 46 volumes. 

ign Subscriptions for Thin Paper Copies will, until further notice, be 
received at Sollowing rates. Subscrivders paying in advance at the 
following rates will receive Tuk Enoineer weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 


rates. 

Remittance + Bey ong Order. — Australia, Belgium, Brazil, British 
Colum! Bri Guiana, Canada, — of Good = Denmark, Egypt, 
France $ only), Germany, Gi tar, India, 5 Japan, alta, 
Natal, etherlands” NewBrunswick, Newfoundland, New South Wales, 

, Portugal, itzerland, Tasmania, hae 
tates, West Coast of Africa, West Indies, China vid South- 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and reece, Ionian Islands, Norway, Panama, lon Russia, 
per y ah , Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India, 
vid £2 5s. Od. 

ADVERTISEMENTS. 


When an adver- 


mennure on inch or more the hpi inch. AU 
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“caper ame to be cbivenel to tht Pulliaher, Biv. Geergs heweld Miche; ol 
viker letters to be addressed to the Bditor of Tux Enoineer, 163, Strand. 


MEETING NEXT WEEE. 

CuemicaL Sociery.—Thursday, June 5th, at 8 p.m.: (1) “ On Ear- 
denine,” a Stenhouse and Mr. Groves. & “On the Theory of 
ee rae cam A by 7 * D. et ) bad =. the ane - 

o- Zinc unds on Quinones,” by Mr. F. R. Japp. nm 
id.” Mallet, F Mon 








tannic Ac’ by Mr. J. W. RS. (?) In 
purpurin and Indirubin,” by Mr. Edward Schunck, F.R.S 
to the Chemical Society “‘ On Some Points in Chemical 


(6) 
report Dynamics,” 
by Dr. Wright, Mr. Luff, and Mr. Rennie. 








DEATH. 
On the 11th May, at his residence, Pershore, Worcestershire, Mr. 
Benjamin Beprorp, C.E., aged 69. 
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SUSSEX IRONWORKS, 

THE massive iron railings which have so long sur- 
rounded St. Paul’s Cathedral may be looked upon 
by some as needlessly cumbersome and _ obstructive ; 
yet they deserve regard as constituting a relic of what is 
called “ Sussex iron,” though vas & were not actually cast 
in Sussex, but close to the borders of that county, at 
Lamberhurst, in Kent. The first cannon cast in England 
was made at Buxted, near Uckfield, in Sussex, and Fuller 
remarks with astonishment the “ many t guns” sub- 
sequently manufactured in the county. Tradition has a 
distich which tells us in reference to what was done at 
3uxted, how “Master Hugget and his man John” dis- 
tinguished themselves by having “ cast the first cannon.” 
The date of this transaction was 1543. Some recent 
researches by Mr. James Rock, of Hastings, carry us 
back much further than this, and introduce us to the 


iron manufacture in the time of the Roman occupation, 























xisted in Sussex from an extremely remote period down 
to od fa 1825, at which time a furnace and forge were 
worked by Lord Ashburnham on the estate which bears 


In some shape or other the iron industry appears to have 
e 


his name, not far from Battle. Mr. Rock’s discoveries, | mad 


as described in a contribution lately made to the “ Sussex 
Archzological Collections,” throw considerable light on 
the Roman method of treating the ore. While the 
last remnants of the manufactured iron of Sussex 
wil Kent are vanishing from public view, so also 
the ancient “cinder beds” or “cinder heaps” are 
passing away. These mounds were at one time some- 
what numerous in East Sussex, but their value as 9 
plying materials for the making and mending of ro: 

been so well appreciated in this utilitarian age, that 
they are rapidly diminishing, and threaten to suffer 
entire disappearance. About nine miles north of 
Hastings, as measured on the map, is the little village of 
Northiam, which exhibits in its neighbourhood many 
traces of the iron manufacture. His examination of the 
country has led Mr. Rock to the conclusion that this 
industry was carried on in every valley between Northiam 
and Hastings “from the earliest times.” These valleys 
have small streams running through them in an Bj & 
direction, all meeting at Rye Harbour. Mr. Roc 
believes that in early times the sea flowed up these 
valleys, so that the ironworks which occupied situations 
now generally difficult of access, would be easily acces- 
sible from the sea, and have a ready means of trans- 
porting their products. 

Mr. k’s suggestion as to the sea flowing up these 
Sussex valleys in ancient times may be correct ; but 
there has been a process in operation — half natural 
and half artificial—which may serve to explain matters 
in another Mae The Sussex iron was smelted by 
means of wood-fuel, and the Sussex woods were origin- 
ally of immense extent. The appellation “ hurst,” 
which so often forms part of a Sussex or a Kentis 
name, is expressive of a “wood,” as in the case of 
Lamberhurst, already mentioned. The iron makers, as 


well as others, probably treated the woods pretty much | h 


as we now treat our coal mines. They hel them- 
selves to the fuel they wanted, and left posterity to 
take care of itself. By degrees the woods grew thin, 
with an inevitable effect on the rainfall and the streams. 
As the land was laid open by the clearance of the 
woods, so the process of evaporation was facilitated 
and a portion of the water which otherwise would 
have passed down into the earth to serve for the future 
supply of the rivers, passed off into the air. But the 
portion of the rainfall which was not evaporated ran 
off more rapidly than before, and less of it was stored 
in the earth for maintaining the “constant supply ” 
requisite for the sustentation of a river. There can 
no doubt that the Sussex rivers have shrunk consider- 
ably from their former volume. Rivers have given 
place to streams, and streams to rivulets, and the 
advantages of water-carriage no longer exist as in the 
days of the Romans, or in a somewhat later period. The 
effects due to the gradual destruction of the great wood 
of Anderida, which once spread through Kent and the 
eastern part of Sussex, are vividly referred to by Mr. T. 
H. Cole in his “ Antiquities of Hastings and its Battle- 
field.” He observes that “ when the Weald was what its 
name imports, a forest land, the foliage formed an im- 
pervious barrier to the esca 
sunshine never visited the swampy glens, and the 
valleys now drained by some slender rivulet were ‘filled 
with water from side to side. As centuries rolled on, the 
woodland has waned before the woodman’s axe, and the 
land, cleared and drained for the plough, has sent less 
and less moisture to the sea.” 

The cinder heaps of which we have spoken are no tiny 
affairs. They are big enough to be quarried, con- 
taining many thousand tons of scoriz, and some of them 
having large oak trees growing upon their summit. 
Quarrying into these mounds the workmen lay bare the 
interior, which ultimately presents the appearance of a 
low cliff. This cliff crumbles at every stroke of the pick, 
so that the men have some difficulty in keeping their 
footing. Mr. Rock has succeeded in discovering in these 
mounds some interesting specimens of pottery, including 
black and red Samian ware. On one of these, the base 
of a patera, is the potter’s mark, ALBvcIANI. One relic 
consisted of a bronze li very thin and elastic, rather 
more than four inches long, in good preservation, and 
having an elegantly shaped bowl. e fact that the 
mounds are of Roman origin is proved by discoveries of 
this character, aided by the coins which are sometimes 
found in them. In the cinder beds of Beauport, between 
Hastings and Battle, a bronze coin of Trajan was found, 
and one of the reign of Hadrian. These coins show 
scarcely any signs of wear, that of Hadrian being as 
fresh as one of our present English bronze coins of the 
earlier issues. Coins found in the cinder heaps of Mares- 
field, not far from Uckfield, have dates from 
Nero to Diocletian, that is to say from A.D. 54 to A.D. 286. 
Altogether it is considered “we might venture to assign 
even an earlier date than A.D. 140 as that of the operations 
of the Roman ironmasters in the woods of Beauport and 
Battle.” The mound at Beauport is formed of a series of 
layers, each layer about 10in. thick. Theselayers arethem- 
selves for;ned of a series of thinner layers. The latter are 
usually four in number, the lowest one being of charcoal, 
some of which is still perfect, not — been consumed ; 
then burnt earth, then iron scoria, then comes burnt 
clay. Next above this comes charcoal again, at the base 
of one of the larger layers, and so on throughout the 
whole heap. The burnt earth immediately above the 
charcoal is considered to be a residuum from the smelted 
ore. The process of ironmaking in this instance seems 
to have been simply to form a mound of earth, then to 
cover it with charcoal, — this to place the ironstone 
or ore, and then to cover the whole with clay. There are 
said to be indications that the heap was pierced as with 
an oy pod, 80 98 ta make channels for the admission of 
ait, in order to keep the in 9 state of combustion, 


of vapour to the air’; the | had 





The molten iron ran off from the ore to the bottom of the 

mound, and the imperfect nature of the process is shown 

va ie tgs amount of metal left in the slag or scoria, 

which is often more dense than the ore from which it was 
e 


Five miles north-east from Beauport is the summit of a 
range of hills extending towards Rye. This ridge must 
formerly have contained lange on of iron ore, and 
was the source of a supply for the furnaces at Brede 
and Beckley. The ridge had a river on either side, which 
served to convey manufactured articles, such as cannon 
and cannon balls, down to the port of Rye, where they 
were shipped. he ironstone was quarried or dug out 
of shallow pits, resembling wells. Mr. Rock explored the 
valley on one side the ridge, and observed a number of 
h nds jutting from the hillside, every one of which 
proved to be a cinder-heap, being evidently a spoil-bank 
or tip, composed of waste from the iron furnaces on the 
hills, The quantity of material contained in these banks 
is said to be immense, their altitude being as much as 
40ft. or 50ft. Mr. Rock draws a distinction between the 
“tips ” and the “mounds,” and considers that they indi- 
cate two different methods of working. At Beauport 
there appears to have been only one mode of working, 
aay, smelting by means of the heaping process, 
whereby the mounds are created. At Chitcomb, on the 
side of the ridge just mentioned, there are indications of 
the two methods of working—that is to say, there are the 
tips of waste, probably the result of smelting the ore in 
furnaces, and there is also a large mound, still continuing 
undisturbed, while another mound which has been quar- 
ried by the road-makers shows the stratification which 
betokens the heaping system. The latter is that which 
Mr. Rock considers to have been the Roman method of 
smelting iron ore. There are also traces of very small 
mounds in some parts of Sussex. Mr. Rock found one of 
these in his own grounds. This gentleman suggests that 
after the Romans left Britain the ironworks were discon- 
tinued until later times, and the people were wont to 
smelt a little iron as they required it, by making a small 
eap from the iron ore found at the surface of the ground. 
Mr. Rock is very likely to be correct, but we might 
also suggest whether these little mounds are possibly the 
oldest of all, and are the remains of rude operations 
carried on prior to the landing of Cesar. Of the activity 
of the iron industry in Sussex during medieval times 
there is abundant evidence, the works rising to import- 
ance in the reign of Henry IIL, and flourishing vigor- 
ously down to the middle of the seventeenth century. 
But the fuel question wore a threatening aspect as far 
back as 1543—the year of Master Hugget’s exploit— 
when an order was issued that no w nd should be 
turned into pasture. In the reign of Henry VIIL, there 
was a migration of some of the Wealden ironmasters to 
South Wales, where they founded the ironworks of 
Aberdare and Merthyr Tydfil. In 1796 there was only 
one forge in Sussex, namely at Ashburnham, and that at 
last succumbed, though at so recent a date that Mr. 
Rock “was told of a man, only recently dead, who had 
assisted at the casting of a porridge pot,” and there still 
existed the remains of an old wagon which had. been 
used for carrying ore to the “ furnace.” 

Our suggestion that possibly the “little mounds” are 
due to native operations prior to the time of the Romans, 
agrees very well with the fact that the ancient Britons 
iron, of which a somewhat remarkable illustration 
is to be seen in the British Museum. In one of the go 
cases not far from the head of the great staircase will be 
found a couple of iron wheel tires, together with two 
horses’ bits, also of iron. These relics were found in a 
barrow near Beverley, in Yorkshire, and were presented 
by the Rev. W. Greenwell in 1875. The wheel tires are 
described in the accompanying label as appertaining to a 
“ British chariot.” They are rather more than two feet 
in diameter, and the remarkable circumstance is that 
although one of them is now broken into two pieces, 
apparently by accident, yet each tire seems originally to 
have formed a complete circle, being in fact a hoop tire, 
which has generally been considered a modern device. 
Until within a recent period it has been a common prac- 
tice for cart-wheels to be shod with strake tires, that is 
to say, with tires made in segments. The manufacture 
of these hoop tires says something for the iron industry 
of ancient Britain, though the fact that British remains 
are not found in the large cinder heaps indicates that 
ironmaking on a large scale was not carried on before the 
arrival of the Romans. The antiquity of the iron manu- 
facture in Britain is also shown by a pair of chariot ti 
presented by Mr. A. W. Franks in 1877, and exhibi 
close to those found at Beverley. The two we are now 
mentioning were also found in a barrow in the East 
Riding of Yorkshire, and they the same e- 
liarity already specified, having the appearance of being 
made in a circle, as regular hoop tires. It is therefore 
fair to infer that the sinelting of the ore and the working 
of iron were processes practi in Britain prior to 
Roman times, though the methods employed were 
rude, and the operations conducted on a limited scale. 
Four or five years ago there was a talk of raising funds 
to open a fresh furnace in Sussex for the smelting of the 
ore, a notion being entertained that chalk would be found 
serviceable. But the project came to seve, and the 
proposed revivification proved to be aday-dream. The 
iron ore of Sussex remains unmolested, and is likely to 
do so, unless the search for coal in the south-east of 
England should be renewed and prove successful, an 
event scarcely to be desired if we have regard to the 
picturesque charms of that part of the kingdom. 


RURAL WATER SUPPLY. 


Durine the present period of severe depression no 
better service can be done to the engineer than by 
irecting his attention to any quarter in which an open- 
ing for his productions, even though it be a narrow one, 
appears to present itself. We therefore do not apologise 
for occupying space with some remarks on the question 


of water supply to rural districts, In reality this queq- 
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tion is by no means a small one. It is true that the 
supply of wholesome water to a single isolated cot 
may appear a trifling matter ; but when it is considered 
that the number of cottages requiring such supply may 
probably be reckoned by millions, it will be seen that 
the problem is one of no small importance as a whole ; 
while it is rendered all the more difficult of solution by 
the extreme multiplicity of the cases to which it has to 

e applied. A great deal of useful information on the 
subject is contained in the Report of the Select Committee 
on the Public Health Act Amendment Bill. The com- 
mittee examined a considerable number of witnesses on 
this head, including gentlemen so well known in their 
respective departments as Mr. Rawlinson, Dr. Frankland, 
Mr. John Clutton, and Mr. Edward Easton. It was 
agreed on all hands that there was urgent need of some 
remedy for the present state of things. Cottages in 
rural districts obtain their water for drinking as well as 
other purposes, mainly from shallow wells ; or in some 
cases from open watercourses, pools, or canals. On the 
objectionable character of all these sources of supply 
there is no need to enlarge. Some very telling cases as 
to the frightful results of using shallow wells, seems 
in close proximity to receptacles of refuse, will be found 
in the evidence of Dr. Ballard. Streams and ponds are 
not so much subject to this kind of pollution, but are 
rendered unwholesome by the vegetable and animal 
matter they contain. As examples of districts mainly 
supplied in this manner, we may instance the levels of 
the Brue and Tone in Somersetshire, and what is called 
“The Marsh,” extending along the left bank of the 
Severn from Gloucester to Bristol. In these low lands 
fever and ague flourish perennially, and the .cause is no 
doubt the impossibility of obtaining pure water, even in 
the quantity sufficient for drinking. In the East of 
England there are of course much larger districts 
similarly circumstanced, and the results cannot but be 
more or less similar also. 

Such being the evil, what is the remedy? Clearly 
what is wanted is to provide a supply of wholesome 
water, sufficient at least for drinking purposes. But 
whence is this to be obtained? Pure spring water is of 
cours: the best of all sources of supply ; failing this, 
approximately pure river water might probably, in spite of 
the doctors, be allowed to take its place. There would, of 
course, be no engineering difficulty in carrying a supply 
of one kind or the other to every cottage in the kingdom, 
but the financial difficulties are insuperable. When it is 
considered that, even with the present low prices, 1}in. 
cast iron pipes—the very salient size that could be 
thought of—cannot be laid at less than about 2s. per 
yard, it will be seen that to supply water on this system to 
isolated cottages or small hamlets, sometimes miles away 
from any suitable source, is quite out of the question. 
Turning to wells, we observe that, if shallow, they are 
simply the source already existing, and already con- 
demned. If deep, they are never certain of success, and 
always enormously costly. We are therefore driven to 
the only remaining resource that can be suggested, viz., 
to store the rain water which falls on some suitable 
collecting area, in most cases the roof of the house itself. 
Of course such water is by no means perfect, and it has 
been objected to by some medical authorities, not merely 
on account of impurities it may meet with on the roof, 
but even of “germs” which it may absorb in passing 
through the air. Practically, however, there is no reason 
to doubt that such water, though not chemically pure, 
may, under proper precautions, be kept thoroughly 
whulesome. Accordingly both the members of the com- 
mittee and their professional witnesses gave considerable 
attention to this source of water supply. One advantage 
which it possesses is undoubtedly the extreme simplicity 
of the apparatus required, which comprises merely some 
means of catching the water as it runs off the roof, and 
a tank of sufficient size to hold it when caught. The 
catching and leading into the tank is of course performed 
by the ordinary cast iron gutters and spouting ; and the 
only point therefore which remains for discussion is that 
of the tank itself. Now precisely on this question of the 
tank we think that an oversight has been made, and that 
an opportunity exists for the mechanical engineer. 

It was too hastily assumed, both by the members of 
the committee and by their witnesses, that the material 
of this tank should in all cases be concrete or brickwork. 
Iron was indeed mentioned asa possible material ; but it 
appears to have been thought that its expense would 
apie gee = its adoption. We venture to think that, at 

east with anything like the present prices of iron, this is 
far from being the case. The cheapness with which 
small cast iron tanks can be constructed is not generally 
known ; we will illustrate it in the case before us. It was 
generally admitted in the evidence that, wherever water 
was scarce and expensive, a minimum supply of 2} gallons 
per day per person might be taken as sufficient. This, 
for instance, is the regular allowance on board H.M. 
troopship Himalaya. In Australian traders the allowance 
is 21 quarts per week. In thesecasesnoother supply what- 
ever is available, whereas cottages could generally obtain 
their water for washing, &c., from other sources, such as 
they use at present. Tet us then take 23 gallons per 
person, which, allowing five persons to a cottage, will give 
123 gallons, or say 2 cubic feet for the daily supply. The 
yearly supply for each co will therefore be 2 x 365, 
or 730 cubic feet. Whenever the rainfall is favourable— 
and this holds of all low-lying districts, where the want 
of good water is most serious—it may be assumed that 
at. least 14 cubic feet can be collected from each square 
foot of area. Hence, to collect 730 cubic feet, we shall 
require a roof area of 487 square feet. This would be 
given by a house 24ft. x 20ft., which is certainly not an 
extravagant area, even for a small cottage. Assuming 
then that the total supply is sufficient, what portion may 
it be necessary to have in store at one time ; or in other 
words, what must be the capacity of our tank? On this 
head opinions will naturally differ, but in a country like 
England, where the rainfall is not subject to very great 
fluctuations, a capacity of storing three months’ average 





supply would seem to be ample. This would give a 
capacity for the tank of 182, or, say, in round numbers 
200 cubic feet. We have now to consider the best and 
cheapest design for a cast iron tank to hold 200 cubic 
feet. It is clear that its form should be circular, 
both because a greater capacity is thus obtained for the 
same area, and because a rectangular shape entails a 
separate plate at each corner, and thus has eight vertical 
joints as against three, or at most four, in the circular 
tank. Again, the height should not be above 5ft. at the 
outside, otherwise two tiers of plates will be required, 
and also two sets of tie-rods. If we take 5ft. as the 
height of our tank, it will be found that a diameter of 7ft. 
will be ample for the capacity required. If we assume 
only three vertical joints, each piece composing the 
cylinder will be a curved plate about 7ft. long by 5ft. 
high, a size somewhat beyond what is usually slleual 
for tank plates, but offering no real difficulty as to mould- 
ing or manipulation. Such a plate will be sufficiently 
stiffened by the inside flanges needed for the joints ; 
these will run round each edge, that at the top being 
lighter than the others, since it has merely to carry the 
covering. For a tank of this description, where no special 
precautions as to safety are requisite, three-eighths of an 
inch will be an ample thickness of metal. The same will 
even suffice for the bottom, which should consist of two 
semicircular plates, each having a stiff flange along the 
diameter, and perhaps a couple of cross-ribs, uniting this 
flange to the ouadiames. A tank thus made should 
go together almost without any machine work whatever. 
All that should be needed is to drill the holes in the 
bottom plates, after being marked off from the circular 
ares when in place. No planed joints would of course 

thought of ; ordinary rust joints of iron filings, well 
caulked, will be amply strong enough. It must be re- 
membered that the pressure, even on the bottom of such 
a tank, will not exceed 2} 1b. per square inch, and there 
is the special advantage in a rust joint that any weeping 
that may occur at first tends to cure itself by increasing 
the oxidisation of the iron. 

Now a little calculation will show that the area of 
metal in a tank of this shape and construction, making 
all allowance for flanges, &c., will be about 170 square 
feet. Taking this metal to weigh 15 lb. per square foot, 
we have a weight of 2550lb., or say 23 cwt. At 
present prices, and supposing a considerable number of 
such tanks to be on order, it will not be denied that 
castings of this class could be easily bought at 5s. per 
ewt. This gives £5 15s. as the cost of the castings alone. 
To this we must add the cost of the fitting up, which 
under similar circumstances, and if the work is taken 
piecework, would not exceed £1 5s. ; four light tie rods, 
about 3s. ; a covering of sheet iron, about 16s. ; and say 
50 Ib. of bolts and nuts, costing about 8s. We have then 
the result that a maker would be able to supply such a 
tank, fitted complete in his own yard, for about £8 7s. 
There then remains the cost of conveyance. It will be 
observed that we have assumed the whole of the fitting, 
including of course the making of the joints, to be done 
at the works. This is important, for if it is to be done 
in place, fitters’ railway fares and outdoor time must be 
taken into account, together with many other minor ex- 
penses, which engineers know too well. The dimensions 
and weight of the tank are happily such as to render this 
unnecessary. Roughly stayed inside with baulks, it 
could be lashed upon any railway truck, and so 
taken to the station nearest the point of delivery ; 
from thence any farmer's wagon or stout lorry would 
easily convey it to its destination, and then the simplest 

ossible tackle would be sufficient to drop it into place. 
Tt will be seen, therefore, that an engineer might at the 
present time undertake to deliver such a tank anywhere 
within a reasonable distance of his own works for a sum 
not exceeding nine pounds. 

We believe this estimate will be found to compare not 
unfavourably with that for a reservoir of any other kind, 
for holding the same amount of pure water—unless 1n the 
case of a pitdugin chalk orsandstone rock formations, which 
are scarcely anywhere present where the supply of good 
water is deficient. In his evidence before the committee 
Mr. John Clutton mentioned that he had constructed 
underground tanks, with concrete walls, holding 1500 to 
1800 gallons, for about £9—this not including either the 
means of bringing the water to it, or of draining the 
water from it. It is true that Mr. Paget, M.P., one of 
the committee, includes both these in an estimate of 
£8 10s. for such a tank complete ; but the items of the 
estimate are not given, and, except under singularly 
favourable circumstances, we think it would not be 
found easy to keep within such a limit. Practically we 
may assume that the cost of the iron and the concrete 
tank will be about the same ; and that being so, it can 
hardly be doubted that the advantages are much on the 
side of cast iron. The most obvious objection, that of 
corrosion, has in reality no weight whatever. It will 
have been noticed that we have allowed nothing for 
painting, inside or out; and this was done advisedly, 
from a conviction that there are few better preservatives 
for iron than the rough skin of an ordinary casting. A 
more real disadvantage is that the water would be warm 
in summer, and would freeze in winter. But the former 
is, after all, a case of luxury, not necessity ; and almost 
inevitably some kind of shed or outhouse would grow 
up around the tank, which would do away with both 
evils. On the other hand, the iron tank has two incon- 
testable advantages in its freedom from pollution, and in 
the ease with which it gives its supply. An underground 
tank 1s always liable to be fouled, either by surface and 
flood waters, or by slops carelessly thrown in. To obviate 
this, it should Pp at some distance from the 
cottage ; but then a length of underground piping is 
needed to convey the water from the down pipes of the 
roof, and this, besides its expense, is itself a very proba- 
ble source of stoppage or pollution. Then the water, 
when required, must . raised to the surface ; and this 
necessitates either a pump—which is costly, and needs 
frequent repair—or a bucket and chain, which is clumsy 








and wasteful. Lastly, the underground tank is dark, 
and difficult to clean ; and it has no value apart from the 
cottage to which it belongs. On the other hand, the cast 
iron tank stands above ground, close to the cottage, or 
even within it,and communicating with the roof byasingle 
short length of pipe ; it is easily cleaned, and has always a 
certain value in itself ; the supply is at all times acces. 
sible, and obtained by the simple process of opening a 
tap. We think there can hardly be a doubt which form 
should have the preference, both with landlord and 
tenant. 

We trust we have said enough to show that any enter- 
prising ironfounder who would press these facts on 
the attention of country landlords, and point out in 
addition that an increase of only 2d. per week on the 
rental of the cottage would be sufficient to give a return 
of 4 per cent. on the capital laid out, would be likely to 
develope a branch of trade by no means to be despised, 
even in less desperate times than the present. 





TRADES UNION CENSURES. 


THE spirit of coercion and of censure which so conspicuously 
influences the action of trades unionism is one of its worst 
features. Honest dissent from the views and sentiments of 
the most blatant supporters of what is too often misnamed 
“*the cause of labour,” is pronounced to be unendurable, 
Men are called together, and there is a show of consulting 
them, and of allowing them to resolve upon the question at 
issue ; but in the majority of instances the whole business is 
asham. They are the views of the resolute and of the 
dogmatical few which find expression, and are ultimately 
recorded. Any attempt at counselling action more likely to 
commend itself to the thoughtful, the industrious, and the 
unobtrusive, is stigmatised as ‘treason to the cause,” and 
if it is visited with a vote of censure, light punishment only 
has been meted out. This kind of thing we note is going on 
in South Staffordshire. There the colliers’ working day is 
restricted to eight hours. By the terms ofa sliding scale, 
wages have recently been dropped 3d. and 14d. per day 
respectively, according as the seam worked in happens to be 
thick or thin. The eight-hour system is wasteful and extra- 
vagant, and the colliery owners have made several attempts 
to lengthen the day, if only by one hour. This time they 
have offered if the men will work nine hours not only to 
refrain from imposing the foregoing drop, but to pay a further 
3d. and 14d., which means in reality giving a rise of 6d. and 
3d. severally for a stipulated quantity of work. To many men 
the proffered terms would mean for a day’s work of nine 
hours a very considerable rise, and to numerous others a sub- 
stantial increase in comfort. Two union agents, who are known 
for their moderation, have had the courage of their convic- 
tions. They see, they say, that the longer hours are ‘‘ inevit- 
able,” and believing further that the masters’ offer would 
be “profitable,” they recommend the men to accept it. For 
this they have been denounced as false to the interests of the 
men, and are being accorded votes of censure, at public 
meetings, at the instance of men who we need hardly say are 
not reputed for their moderation. Against this the censured 
are protesting inastyle which will certainly hasten the return 
to nine hours upon terms, however, which we fear will prove 
less to the advantage of the men than those which their 
employers now offer. 


THE SOUTH YORKSHIRE COAL TRADE, 

Tue miners in South Yorkshire have had an agreeable 
surprise, With great difficulty they were induced to accept 
arbitration in the matter of the masters’ demand for 124 per 
cent. reduction on steam coal, and 74 per cent. on house coal. 
Mr. Chappell and Mr. Frith, the miners’ secretaries, were 
very coldly received by their constituents for consenting to 
this course. At the last sitting of the arbitrators, the umpire, 
Mr. T. Ellison, suggested a compromise on the basis of the 
colliers conceding more than one-half of the owners’ 
demand, viz., 74 per cent. on steam coal, and 44 per 
cent. on coal for domestic purposes. Mr. Ellison, in 
his award, goes over bodily to the men. They antici- 
pated a reduction, particularly after they heard the terms 
of his proposed compromise, and now that he has decided 
entirely in their favour, there is joy among the colliers. The 
umpire goes back to the doctrine laid down by Adam Smith, 
that a man must always live by his work, and his wages must 
be sufficient to maintain him and something more. He finds 
that the wages of hewers, who are the actual coal-getters, 
after allowing for all deductions, are 23s. 6d. a-week, while in 
South Yorkshire there are no house and coals found for them 
as in Northumberland and Durham. The wages of other 
underground workmen he ascertains to be considerably less. 
Mr. Ellison holds that the principle of reduction, to» e 
equitably carried out, should not be applied to the single 
class ~ i underground workmen, but to the wages of 
surface workmen, the salaries of clerks and managers, 
and to all other expenses of a colliery. He declares that 
23s. 6d. a-week are wages which are barely sufficient to 
afford a decent maintenance for the miners and their families, 
and cannot be said to be excessive. He admits the principle 
that the miners having participated in the prosperity of the 
employer in the exceptionally “fat” years of 1872-73, should 
contribute to their assistance in the exceptionally ‘“‘lean” 
years ; but holds that the present remuneration of the miners 
will not enable them to do so; and on these grounds he 
decides for no reduction. The coalowners are to hold an 
early meeting to consider about closing their pits. It would 
be singular if the remedy proposed by the delegates at the 
Barnsley conference as a cure for their complaint should be 
‘* borrowed” by the coalowners to suit theirs ! 








LITERATURE. 


Electric Lighting and its Practical 2 oe with Results 
from Existing Examples, By J. N. SHoovsrep, B.A., 
Memb. Inst. C.E. Hardwicke and Bogue. 1879. 

Tu1s book is the outcome of papers read before the 

British Association, the Society of Arts, &c, It has its 

distinct uses, inasmuch as it may be looked upon as 

an historical résumé of the recent outburst relating to 
the electric light. It is a descriptive work, as dis- 
tinguished from a scientific discussion of theory. Com- 
mencing with the experiments of Davy at the beginnin 

of the century, the record is carried on from then ti 

now—-as far as regards the prominent workers in the 
direction of the electric light—and a short but sufficient 
explanation of their work is given. The text is supple- 
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d by a series of illustrations of the machines and 
ross . non prominently brought before the ganic, as 
well as of the curves of luminous intensity obtained by 
experiments with the electric ers The great value of 
this work in the future will probably consist in the vast 
array of facts the author has collected and embodied in 
its pages. It is evident that Mr. Shoolbred does not 
write as a professed electrician, and therefore the latter 
is the more indebted to him for having steered clear of 
the Charybdis of general ignorance, which assumes that 
electricity is all-powerful, and that those who profess a 
knowledge of the subject are mere charlatans. The 
absurd puffings of the daily press, in direct opposition, 
as they were, to the calmer and more dispassionate 
statements of scientific yp for the time wholly 
misled the reading public as to the capabilities of 
the electric light. Ow this score Mr. Shoolbred says— 
“ An exacting and over-expectant public has nevertheless 
demanded, nay, required imperatively of it, that it should 
forthwith solve with success the other and more delicate 
problems of illumination, and this despite the warnings of 
those who knew its capabilities best.” The italics are ours, 
This is not the only sentence in which the author shows 
that he has grasped the position, and that he understands 
the difficulties in the way of an immediate general intro- 
duction of the electric light. The light is available in a 
well-defined sphere ; but much has yet to be done before 
the municipality or the householder can turn on a tap 
and parents = obtain the brilliant light oy seem to 
desire. Electricians, as we have so often said, know the 
exact capabilities of the light; they have not been 
carried away by the headstrong rush of ignorance, and 
we shall find that, whilst the hundred-and-one amateurs 
who think they have discovered wonders and rush to the 
Patent-oflice gradually awake to a real sense of their 
impotence, the maturer minds are eliminating from, and 
evolving out of, the mass of failures some tangible 
aud definite steps in the ladder towards perfection. 
We would advise all who take an interest in the light of 
the future to redd the facts and figures so laboriously 
gathered by the auithor in the work we have thus briefly 
mentioned. 








WILLIAM FROUDE. 


We announce with great regret of the death of Mr. 
William Froude, F.R.S., which took place at Simon’s Town, 
in the Cape Colony, on the 4th inst. He had the misfortune 
to lose his wife only last year, and the grief caused by this 
sad event so affected his health and spirits as to make foreign 
travel desirabie. His friends urged this upon him so strongly 
that he accepted an invitation of Commodore Richards early 
last winter to accompany him to the Cape in H.M.S. Boadicea. 
After arriving at the Cape, his health greatly improved, and 
he seemed to be restored to something like his former vigour. 
He was just on the point of returning to England, much bene- 
fitted by his stay abroad, when he was unfortunately attacked 
with dysentery, which took a serious form, and caused his 
death on the 4th inst. 

Mr. Froude was the son of the Rev. Archdeacon Froude, of 
Dartington, near Totnes, and a brother of the well-known 
historian, Mr. James Anthony Froude. He was educated at 
Westminster School, and afterwards went to the University of 
Oxford, where he graduated as M.A. He was a pupil of Mr. 
H. R. Palmer, C.E., under whom he served the regular term 
of instruction. He became resident engineer on the Bristol 
and Exeter Railway, and acted eight years in that capacity. 
He was also engaged by the late Mr. I. K. Brunel on various 
engineering works, and greatly assisted him in his endeavours 
to develope and improve steamship construction and naviga- 
tion by conducting investigations for Mr. Brunel, upon the 
results of which many of his improvements were bas Mr. 
Froude was elected a member of the Institution of Civil Engi- 
neers in 1846, and in the same year he retired from regular 
ere work. He continued to take an active interest, 
iowever, in all matters relating to engineering, and was ever 
ready to take part in the working out of mechanical problems 
of peculiar difficulty. When Mr. Brunel was occupied with 
the design of the steamship Great Eastern, he found the great 
want in making such an enormous departure from previous 
practice, of a scientific method of inferring from the dimen- 
sions, form, oot ser of weights, and other properties of a 
design, what the behaviour of the completed ship would be. 
He called Mr. Froude’s attention to the backward state of the 
science of naval architecture in this respect, and indicated 
the nature of the data which were required, and some of the 
problems necessary to be solved in order to remove it out of 
the vague and empirical condition in which it then was, and to 

lace it upon a more exact basis. It was at that time that 
Mr. Froude commenced to devote himself to those long series 
of investigations into the laws governing the rolling motion and 
resistance of ships, which have placed him in the front rank 
of thinkers and philosophers, and will cause him to be 
regarded as one of the best experimentalists and most scientific 
observers this country has produced. He took the engineer- 
ing world by surprise in 1861 by the paper he read before the 
Institution of Naval Architects on the rolling of ships 
among waves. The problem thus dealt with was so difficult 
that the only persons who had seriously attempted it before 
were D, Bernouilli and Canon Moseley. Their conception 
of it, however, was so erroneous as to render the 
results they arrived at of no practical value. As 
We propose describing in a future number the character of 
Mr. Froude’s work, it will not be necessary now to go into the 
details of this subject ; and we need only say that in the 
pas we have referred to, and others which followed, Mr. 

roude dealt completely with the whole question of the rolling 
of ships of ordinary type, and with many of the problems 
relating to vessels of unusual form. In completing his treat- 
ment of the subject, valuable assistance was afforded by the 
appreciative criticism and independent investigation of the 
late Professor Rankine. Most valuable results have grown 
out of Mr, Froude’s discoveries in connection with the rolling 
of ships, among which may be mentioned the determination 
of the amount of stability most favourable to steadiness in a 
seaway, and the application of bilge keels for reducing rolling. 
The limits of rolling in a seaway have also been ful y deter- 
mined, and Mr, Froude has invented an apparatus, by which 
aship can be made to record automatically all the circum- 


stances connected with the extent and period of her rolling 
motion, as well as the waves which are acting 7—— her. 

No person was better acquainted than Dr. Woolley with 
the state of the science of naval architecture twenty years 
0, and he said at the opening meeting of the Institution of 
aval Architects in 1860 that one of the chief requirements 
was ‘‘a more systematic inquiry into the laws of nature, on 
which the motion of a vessel at sea depends, than has hitherto 
been attempted—an inquiry that shall furnish to the 
mathematician satisfactory data on which he may found his 
calculations, The great and hitherto unsurmountable diffi- 
culty has been the discovery of these laws.” Mr. Froude 
overcame, as we have seen, in the most thorough and scientific 
manner, what Dr. Woolley thus described as the great and 
unsurmountable difficulty of the day. The solution of this 
great problem, which had baffled the attempts of so many 
great thinkers, did not, however, by any means, exhaust his 
energies or powers of original research. During the time he 
was working at it he was also occupied upon another problem 
of, at least, equal difficulty, viz., the determination of the 
resistance met with by a ship in her motion through the water. 
The authority we have already quoted from said at the same 
time, in 1860, in connection with what he described as the 
‘unsatisfactory state of the theory of resistance,” that ‘‘what 
becomes of the several particles of a fluid resisting the motion 
of a vessel through them, and according to what law their 
resistance is exerted, is unknown, and, I fear, is likely to 
remain unknown. Late researches in the science of hydro- 
dynamics, to which some of our ripest mathematicians have 

aid much attention, have made little, if any, advance in this 
irection, and we are as far as ever from a sound theory of 
resistances,” 

Mr. Froude commenced to make experiments upon this 
subject twenty-five years ago, by the request of Mr. Brunel; 
and by following out a more scientific method than had 
a seg ne f been adopted, and discarding mere abstract specu- 
ation for the results obtained by close and accurate observa- 
tion, he slowly but surely arrived at a correct appreciation of 
the laws of resistance, and was able to determine accurately 
the resistance that a ship would meet with at any given 
speed. Mr. E. J. Reed, the late Chief Constructor of the 
Navy, went to Torquay at Mr. Froude’s invitation in 1867, 
and witnessed his experiments upon the resistance of models, 
after which Mr, Froude, at Mr. Reed’s suggestion, put into 
shape and forwarded to the Admiralty a proposal for practi- 
cally testing, by means of models, the designs of vessels they 
intended to build. The result is that for several years past 
the designs of all her Majesty’s ships have been referred to 
Mr. Froude for the determination of the form and dimensions 
most favourable for obtaining the speed required. Many of 
our best ships of war have accordingly had their qualities 
greatly improved by the direct advice of Mr. Froude upon 
specific points, as well as by the indirect effect of his teach- 
ing upon questions of naval construction that were previously 
little understood. 

Tn the course of Mr. Froude’s investigations of these two 
great subjects, many problems of a most difficult character 
have presented themselves from time to time, and appeared to 
stand in the way of his complete success. In nothing has he 
shown his mastery of pure and applied science and his fertility 
of resource more than by the manner in which he has succes- 
sively solved such problems, many of which would singly have 
been sufficient to entitle him to a high scientific reputation. 
But these have been merely subsidiary to the chief work of 
his life. We refer more particularly to his still water rolling 
experiments for the purpose of determining the law of a ship’s 
resistance to rolling; to his ingenious apparatus for recording 
the successive phenomena of a ship’s rolling and of wave 
motion, the construction of which is an evidence not only of 
Mr. Froude’s scientific ability, but of his high mechanical 
skill; to his most important discovery of the law that con- 
nects the behaviour of floating models with that of the ship 
they represent; to his investigations into the ratio between 
the indicated horse-power of an engine and the thrust trans- 
mitted to the screw ; and his highly ingenious invention of a 
dynamometer for measuring the power delivered to the 
screws of large ships, which was described before the Institu- 
tion of Mechanical Engineers at Bristol in 1877. 


In 1876 the Royal Society awarded their medal to Mr. 
Froude on account of his investigations and discoveries in this 
branch of —_ science. The following official description 
of Mr. Froude’s claims to this distinction is taken from the 
Proceedings” of the Royal Society at the anniversary 
meeting, 30th November, 1876 :—‘‘A Royal medal has been 
awarded to Mr. William Froude, F.R.S., for his researches, 
both theoretical and experimental, on the behaviour of ships, 
their oscillation, their resistance, and their propulsion. It is 

nerally admitted that Mr. Froude has done more than any- 

y else towards the establishment of a reasonable theory of 
the oscillation of ships in wave-water, as well as for its experi- 
mental verification. The very accurate instruments which he 
has contrived for the measurement of a ship’s oscillation at 
sea have even permitted him to measure—as a differential 
henomenon—the mean wave acting upon the ship, with a 
egree of exactness exceeding that with which it has hitherto 
been possible to ascertain the profile of the surface wave of the 
sea. He was also the first to establish on thoroughly sound 
rinciples the mechanical possibility of that form of motion 
own as the trachoidal sea-wave, which more nearly than 
any other ap to represent the shape of a smooth ocean- 
wave, and which now forms the groundwork of all useful 
theories of the oscillation of ships. He has also conducted a 
series of experiments, extending now over many years, on the 
resistance, acy aw and form of ships, and on the very 
important and li 
the behaviour of ships in all these respects with that of models 


been conducted partly for the Government, and with public 
money, but they have also very largely taxed Mr. Froude’s 
own private resources, the sums repaid to him by no means 
representing his whole expenditure on these matters, and 
including no compensation whatever for his own time and 
labour. The amount of mechanical skill, as well as of 
theoretical acuteness, which has been exhibited in all this 
work has placed Mr. Froude in the foremost rank of all inves- 
tigators on this subject. No one, indeed, has ever done more, 
either theoretically or practically, for the accurate determina- 
tion of a ship’s motion, whether in propulsion or in waves, 
than Mr. Froude. Without underrating other modern writers, 
it is not too much to say that his investigations at present take 
completely the lead in this very important question—most 
important to a maritime nation.” 

r. Froude’s papers are mainly to be found in the Transac- 
tions of the Institution of Naval Architects and of the 


ittle-understood question of the law connecting | 7 


of ships on a much smaller scale. These experiments have | D 


British Association, as also in separate official reports published | had 
as Blue Books. We shall describe more in detail the subjects 


now has been to call attention to the remarkable character of 
the man whose loss we now have to mourn, and to the high 
scientific quality, wide extent, and great practical success of 
his works. 
Mr. Froude was most modest and unostentatious in manner. 
His extreme patience and courtesy in giving explanations of 
his difficult investigations and listening to the objections of 
— who failed to understand or appreciate them was well 
nown to all who have seen him take part in public discus- 
sions. He devoted his life to science from pure love of it, and 
from a desire to make it more useful in ameliorating the wants 
of mankind. If any person wanted advice upon points con- 
nected with ship construction or propulsion, or with other 
branches of engineering, he had only to write to Mr. Froude 
—stranger though he might be—to receive from him the best 
information, or the fullest explanations, that it was in his 
power to give. Mr. Froude did not sell his knowledge, he 
gave it freely and without stint to all who were desirous of 
receiving it. Even in the matter of his experiments for the 
Admiralty he not only gave the whole of his time and labour 
without any remuneration, as we have seen, but was out of 
pocket by reason of the expense of his work exceeding the 
small grant he was allowed. 

Mr. Froude occupied so important a position in having 
become the voluntary and kindly adviser of ship constructors, 
engineers, and naval officers, and having earned their utmost 
confidence, that his loss will be irreparable. He has left some 
most important investigations in course of progress, among 
other things there is his large dynamometer for measuring the 
power delivered to the screw in actual ships, which we under- 
stand is nearly finished, and will be soon tried, but it is to be 
hoped that his son, Mr. R. E. Froude, who has been connected 
with his father in all his scientific work, may be disposed to 
continue it. 








THE WEST INDIA GRAVING DOCK, POPLAR. 


In our impression for the 3rd of January last we referred to 
the completion of the West India Graving Dock, and we now 
give drawings of this important work. The dock is 452ft. in 
length and 94ft, 2in. in width. The peculiar shape which it will 
be seen to have at one end became necessary in co uence of 
the high road at that end of the dock. It is situated between 
the Blackwall basin and South Dock basin, and has its 
entrance from the former. 

The width of the entrance is 63ft., with a depth of water of 
23ft. below Trinity high-water mark. The dock is built of 
Portland cement concrete, the walls being faced with brick- 
work, the altars are of York stone, the coping of teak, with 
galvanised eye bolts every 5ft. The bottom of the dock is 
covered with pitch pine planking. The quoins and coping at 
the entrance are of Cornish granite. A large culvert runs from 
the head of the dock to the South Dock entrance, a distance 
of 600ft., through which nearly all the water is run out at low 
tide; the remainder being pumped out with a large centrifugal 
pump by Messrs. Gwynne of Hammersmith, capable of throw- 
rope gallons minute. 

e entire surface of the ground was first excavated to 4ft. 
above Trinity high water. ‘The trenches were then sunk for 
the walls, and the earth in the centre was removed after the 
walls were built. The cofferdam was carried down through 
the sand and ballast to the London clay ; this was the most 
tedious part of the work, the fine sand making it very difficult 
to drive the piles, and holding them so firmly when driven 
that Memel piles 14in. by 14in. were torn in two sooner than 
come up. 

The ae consisted principally of very fine sand, the 
remainder being in ballast, The caisson which closes the 
dock is flat on the dock side and curved on the river side. A 
road 8ft. in width is carried over the dock, and a path 3ft. 
wide for foot passengers, and another path 2ft. 9in. in width, 
are provided, the last being inside the movable fence, for the 
men employed in the dock. Two iron water tanks are placed 
above the water line. When it is desired to sink the caisson, 
the valve A is opened, the water admitted, and the caisson 
then sinks into position. The water is then pumped out of 
the dock. Before filling the dock again, the water in the 
caisson is run off through the valve B into the dock, and the 
two water tanks filled by means ofa pipe from the pumping 
engine ; the dock is then filled by opening the two large valves 
in the caisson. After the dock is filled and the caisson just 
floating, the water is run out of the tanks, and the caisson 
floated away. It will be noticed that the application of con- 
crete forms a principal feature in the construction of this dock 
which is one of the largest graving docks in this country. The 
works were designed and carried out under the immediate 
supervision of Mr. Donald S. Baynes, of 101, Bishopsgate-street, 
Rady contractors were Messrs. Merritt and Ashly, of London 
W. 








Navat ApporIntMENT. -The following appointment has been 
made at the Admiralty :—H. C. Stansmore, engineer, to the 
Euphrates. 


THe Patent Britt. — On Tuesday last, the 27th inst., an 
influential deputation from the British Association waited on the 
Attorney-General, at the House of Commons, to present him 
with a report by a committee of the Association on the Bill for 
the improvement of the patent law, now before the House of 
Commons. The deputation consisted of the following gentlemen : 
—Dr. Spottiswoode, the president of the Royal Society; Sir 
William Thomson, F.R.S.; Mr. J. E. Gorst, M.P.; Serjeant 
Simon, M.P.; Dr. Siemens, F.R.S.; Mr. Warren de la Rue, 
F.R.S.; Mr. F. J. Bramwell, F.R.S.; Mr. Basil Woodd, M.P.; 
Sir Joseph Whitworth, F.R.S.; Captain Calver, F.R.S.; Mr. A. 
. Brown, M.P.; Professor Stanley Jevons, F.R.S.; Captain 
Douglas Galton, C.B., F.R.S.; Mr. C. W. Merrifield, F.R.S.; 

r. Hopkinson, F.R.S.; Mr. E. Macrory, Professor Ansted, 
F.R.S.; Mr. H. Trueman Wood, Mr. R. 8. Newall, F.R.S.; 
Mr. Rogers Field, Dr. B. H. Gladstone, F.R.S.; Mr. Chandler 
Roberts, F.R.S.; Mr. C. Higgins, and Mr. Baldwin Latham. 
The deputation urged upon Sir John Holker the importance of 
passing the Bill during the present session of Parliament, and 
suggested certain amendments which they thought would improve 
it. The more important of these amendments dealt with the 
method of procedure in cases of opposition to the grant of a 
patent; the duration of a patent, which the majority of the depu- 
tation thought should be seventeen years instead of twenty-one 
years, as propused by the Bill, though the deputation were by no 
means unanimous on this point; the necessity for paid instead of 
unpaid Commissioners; the wide powers granted to the Commis- 
sioners of Patents; the proposed arrangements for compulsory 
licences; the rules for “imported inventions,” &c. Sir John 
Holker was addressed by Mr. Bramwell, Sir. W. Thomson, and 
Dr. Siemens. In reply, he expressed himself as most desirous 
that the Bill should pass into law with certain amendments, 
which he believed might be made without difficulty once the Bill 
a second reading. He, however, reminded the depu- 








of which they treat on a future vecasion, Our chief object 


tation that as long as the Bill was opposed, the forms of the 
House rendered it difficult to make progress with it, 
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RAILWAY MATTERS. 


Tue Government of New South Wales it is eee making 
arrangements with the contractor forthe completion of the Southern 
railway to Albany in time for the conveyance of passengers to the 
exhibition. 

THE Moss Bay Hematite Iron Company has contracted to 
supply the Berlin and Anhalt Railway Company 2500 tons of 
Bessemer steel rails at £5 Os. 8d. per ton, delivered free at 
Hamburgh exclusive of Customs duties. 

THE advancement of the heading of the St. Gothard Tunnel 
during the week ending 10th inst. was at the rate of 8°15 metres 
per day, a of 57°10 metres having been bored, 27°10 of which 
were on the Goeschenen side and 30°00 on the Airolo side. The 
figures relating to the week ending the 17th were respectively 
6°15 metres, 43-1 metres, 19°4 metres, and 23°7 metres. 

Tue London and North-Western Railway Opgerr are now 
taking — arcs etme to the enlargement of their passenger 
station at Wolverhampton. A suggestion has been made to the 
Great Western Railway Company, that they should widen a 
bridge which crosses their line near the station at Wolverhamp- 
ton, and erect new eo near by, so as to promote the 
convenience of passengers by that line. 


Pusticrty has been given to a scheme, which is still a matter of 
rumour, for the formation of a new line of railway from Hull. 
The route, speaking generally, says the Leeds Mercury, 
will oy irect to the west of the town and through the South to 
the East Riding, thereby opening up a comparatively new district. 
From the East Riding a ate pe f course, as straight as 
possible, will be taken in the direction o' Barnsley. 

THE manager of the Upper Italian Pailway, Signor Massa, will 
probably, we understand, proceed to Berne for the purpose of 
negotiating on behalf of the Italian Government certain modifi- 
cations of the Gothard Railway convention, with special reference 
to the construction of the Mont Benere line and an increase of the 
Italian element on the direction. The Federal Council on their 
part are dis to allow Italy to name two of the six members 
of the board, to the nomination of whom Switzerland has the 
right. 


Art the April meeting of the Combined Court of British 
Guiana, West Indies, there was considerable discussion respect- 
ing the proposed railway to Berbice. The Combined Court 
pe hn to support the counter proposition of a canal, and 
eventually carried a resolution submitted to it, to the following 
effect :—‘* That the Court would be prepared to defray the cost of 
the construction and maintenance of a railway to ‘bice—the 
cost not to exceed £300,000—in such manner and on such terms 
as the Governor and Court of Policy might deem fit.” The con- 
struction of the line by the Government is opposed by the 
Demerara Railway Company. 

Ovr Birmingham correspondent writes that traders are 
apes satisfaction that the time is now likely to be but 
short before they have a direct goods communication from 
Wolverhampton to London upon the line of the Midland Rail- 
way ———. The route will be through Walsall and Water 
Orton. The line from Wolverhampton to Walsall is not ready, 
but goods traffic has now been commenced from Walsall to Water 
Orton. The Staffordshire traders will, when the Midland route 
is completed, have three direct lines to the metropolis, which 
will place them in a very ae eet mperey though it will not, 
perhaps, cause a reduction in the ic rates. 

On Thursday last the Great Eastern Railway Company held 
special meetings under the aan | of Mr. Parkes, for the = 
pee of approving certain bills now before Parliament. k 

arkes, after speaking of the prosperity of the company, described 
the proposals of the several bills, one of which is to authorise the 
Felixstowe Railway and Pier Company to abandon the works 
authorised by the Acts of 1876, and to construct and maintain 
other works in lieu thereof, to change the name of the company, 
and for other purposes ; and “for authorising the Great Eastern 

ilway Company to execute additional works ;” ‘‘'To authorise 
the construction of new roads, bridges, approaches, and works 
in or near the city of Norwich, to provide for the better 
care and managemert of closed burial-grounds in the city, to 
extend the powers of the Corporation in relation to the health, 
and confer upon the company the power of making arrangements 
for working the Felixstowe line.” This is one of the few private 
lines in the kingdom, and belongs to Mr. Tomlinson. 

THE Railroad Gazette records some experiments made recently 
by Mr. A. B. Pullman, Mr. R. N. Allen, Superintendent Van 
Brocklin, and Mr. Stirling, of the Metropolitan Elevated Rail- 
way, with brake-shoes of which the wearing surface is paper. The 
shoe consists of a cast iron shell or case, with a suitable cavity, 
which is filled with compressed paper. This latter bears against 
the tread of the wheel and resists the friction of the tire. Several 
sets of these brake-shoes have been in use for three weeks, and at 
the end of that time had worn away only }in. Their holding 
power in dry weather was fully equal to that of either cast or 
wrought iron shoes; but, as there was some doubt about their 
resistance in wet weather, the experiments referred to were made 
during one of the rainy days of last week. It was found that 
under these conditions they held quite as well, and stops could be 
made as 
iron which are ground off from the brake-shoes are scattered over 
the whole structure of the elevated road, and over the cars, where 
they rust and give everything iy come in contact with a colour 
of iron rust. The use of paper brake-shoes, it is thought, will 
prevent this, and also produce less injurious wear of the wheel 
tires. The arrangement was devised by Mr. R. N. Allen, who 
uses the same material as employed for the well-known paper 
car-wheels manufactured by the ta Paper Car-wheel Com- 
pany, of Hudson, N.Y., of which Mr. Allen is the superintendent. 

_Dorine the first quarter of this year the number of persons 
killed and injured on railways in the United Kingdom in the 
course of public traffic was—killed, 219; and injured, 714. By 
other accidents on railway premises eleven persons were 
killed and 481 injured. ese accidents are classed under 
various heads :—Ninety-eight ngers and twenty-eight 
railway servants were injured by accidents to trains, roll 

permanent way, &c.; twenty passengers and 1 
servants were killed and 114 passengers and 433 servants were 
inj from other causes. Sixteen persons were killed and eight 
injured while ing over railways at level crossings; and the 
number of accidents to trespassers, including suicides, was’seventy- 
four killed and twenty wounded. During the three months there 
were reported eight collisions between passenger trains or parts 
of passenger trains, by which eighteen passengers and one 
servant were injured ; twenty-three collisions between nger 
trains and goods or mineral trains, engines, &c., by which sixty- 
nine passengers and thirteen servants were injured ; ten collisions 
between goods trains or parts of goods trains, by which twelve 
servants were injured; twenty-two cases of er trains or 
parts of passenger trains leaving the =i, te which four 
passengers were injured ; two cases of trains running into stations 
or sidings at too high a speed, by which five passengers were 
injured ; 327 failures of tires, one servant being injured ; a, 
eight failures of axles, two passengers being injured; and 11 
broken rails, one servant being injured. Of. other casualties, in 
which no personal injury was inflicted, there were two cases of 
goods trains or parts of goods trains, engines, &., leaving the 

ails; one case of a passenger train travelling in the wrong 
direction through points, twenty-three cases of trains runni 
over cattle or other obstructions on the line, nineteen cases o! 
trains running through gates at level crossings, three cases of 
failure of machinery, springs, &c., of engines; eleven failures 
of wheels, four failures of couplings, one failure of bridge, and 
six alips in cuttings or embankments, os ; 


uickly as with iron shoes. At present the particles of | partl 





NOTES AND MEMORANDA. 


In a recent communication to the Berlin Chemical Society, 
MM. Beilstein and Sawein describe asimple means of preventing 
battery terminals and wires becoming corroded. It is stated that 
they are pegs bright and clean for a very “| time by lubricating 
them with oleonaptha—an oil prepared from Caucasian petroleum. 

Five of Maxim’s electric lamps have been placed in the New 
York Post-office to light the great room on the ground floor, The 
lamps are thought to act very well, and as they are hung high 
the glare is not unpleasant to the eyes. Each lamp gives—says 


the Scientific American—about 5000-candle power, and is con- 
nected with a dynamo-electric machine of about 4-horse power. 
The voltaic are and French carbons are used. Each carbon or 


candle will last about five hours, and when burnt out another 
lamp is swung into position in place of it. The cost of each lamp 
is estimated at about 3 cents per hour. According to our 
authority, the Post-office is thus getting its light cheaply. 

THE speed of transmission of electric signals through submarine 
cables has been determined experi tally by Prof Hughes, 
who showed that the time required with his apparatus to pro- 
duce a signal through different lengths of a submarine cable 
having a copper conductor 0°064in. in diameter, No. 16 B.W.G., 
and an insulating coat 0°069in. in thickness were as follows :— 
75 miles, 0°025 sec.; 150 miles, 0°045 sec.; 225 miles, 0°080 sec.; 
300 miles, 0°115 sec.; 375 miles, 0°140 sec.; 450 miles, 0°160 sec. 
Whitehouse found by a series of experiments on the Atlantic 
cable of 1858, having a conductor composed of a strand of seven 
copper wires, each 0°028in. in diameter, and having three coats of 
gutta-percha of an thickness of 0°148in., that the time 

uired to produce a signal upon an ordinary relay was as 
follows :—145 miles, 0°14 sec.; 247 miles, 0°34 sec.; 494 miles, 
0°79 sec. 

In different articles on electric lighting, we have first suggested 
and subsequent!y referred to the use of thermo-electric batteries for 
obtaining the electric light. It now seems that by an expenditure 
of 21 Ib. of coke per hour, M. Clam su in main- 





ond 
taining four electric lights, each having an illuminating power 
equal to from 200 to 250 standard candles. This result, which is 
said to be vouched for by M. du Moncel, would tend to prove 
that our anticipations as to the — importance of thermo- 
electricity in relation to electric lighting were by no means exag- 
erated. The Electrician considers ‘‘that M. C. A. Faure is in a 
‘air way of even surpassing the above result. His small _ of 
sixty couples, intended to produce the effects of a large Bunsen 
cell, is a remarkably compact and practical piece of apparatus, 
giving an electromotive force of about three volts, and having an 
internal resistance of about one-third of an ohm. His large 
battery for the electric light contains some 3000 elements, and is 
said to work at full power with an expenditure of 80 cubic feet 
of gas per hour, being quite equal to fifty Bunsen elements of 
very large size.” Details of some of these thermo-electric 
batteries will be forthcoming shortly. 

In a recent communication to the Bavarian Academy, the extent 
of variability in composition of atmospheric air is treated by Herr 
von Jolly. By two methods of measurement, the one eudiometric, 
the other based on weighing, he observed variations that are not 
quite inconsiderable. e air samples of the year 1877—got 1 
miles out of town—showed differences in the oxygen from 21°0 
down to 20°53 per cent., and in 1875 to 1876 the highest and 
lowest proportions—obtained by weighing—were 20°96 and 
20°47 per cent. respectively. The variations in the two years 
were thus nearly the same. The largest amount of oxygen 
occurred in both years when the polar current was prevalent ; the 
smallest with the equatorial current or féhn. It is not affirmed, 
however, that whenever the wind is north or north-east, there is 
n more oxygen, and when it is south and south-wes' 
less ; or that differences of 0°5 per cent. occur with every revers: 
of the wind. The more rapidly the directions of wind alternate, 
the more intimate is the mixture of air masses; and therefore 
there is never so much oxygen as with continuous polar current, 
or so little as with continuous equatorial. Whether from year to 
year the mean proportion of oxygen is the same, or whether, as 
is more probable—the duration of polar and equatorial currents 
varying from year to year—there are slight differences in this 
average, can only be determined by further observations. 

Proressors Emerson REYNOLDS AND V. BAL have recent] 
described the accidental = of a new crystallised mineral. 
In Messrs. Thomas and Gilchrist’s process for the elimination of 
satan, ween in the Bessemer converter it is, as our readers will already 

ve learned from ourdescription of it, of — importance to have 
a durable and refractory brick for the lining of the converters. 
This the inventors have succeeded in producing, and thereby a 
basic condition of the slag, hitherto unattainable, has been 
secured. In the preparation of these basic bricks, which are 
made of an aluminous magnesian limestone, an oven is used 
which is lined with ordinary siliceous fire-bricks, the basic bricks 
being piled on the floor in direct contact with this lining. The 
oven is subjected to an intense white heat, and on one occasion 
after the oven had been broken down on cooling, it was foun 
that the lower layers of the pile of basic bricks had actually 
passed through the flooring, and the siliceous bricks showed 
ee BN moulds of the edges of the basic bricks where these 
latter had cut —— h om The resultant fused Ege : 

y as an assemblage of semi-transparent crys partly in a 
stalactitic form, with a minutely crystalline structure. The new 
crystallised mineral occurred in long prisms, belonging apparently 
to the monoclinic system ; some of the crystals were colourless, 
others were greyish, and others more or less strongly tinged with 
green. The ness was —~ greater than 5, and the specific 

vity was equal to 2°934. The analysis of the mineral provea 
it to be a bisilicate and a true pyroxene. Its composition indi- 
cates that it is a member of the group of pyroxenes that includes 
malacolite and diopside. Messrs. omas and Gilchrist thus 
accidentally eff the synthesis of an interesting member of a 
most important group of minerals of natural occurrence. 

Berore the Physical Society Professor Sylvanus Thomson 
recently communicated some notes from University —-. 
Bristol, the first of which related to the source of sound in the 
Bell telephone receiver. Two theories are now being di 
as to this effect; the molar theory the motion of the 
ey ap ay as the source of sound, the molecular theory 
finds it in the molecular motions of the magnetic core of the 
instrument. Professor Thomson applied his method of getting 
en curves with iron filings dusted on gummed glass to this 
problem. He found that when no currents in the tele- 
phone the magnetic lines springing from the pole of the magnet 
are gathered together on the iaphragm opposite over a central 
region, which is magnetised lamellarly, or like a magnetic shell. 
The rim of the plate beyond this region is, however, magnetised 
radially, and between these two zones there is a neu circle. 
It was remarkable, too, that the lines of force touching the plate 
were bent back around this circle, forming a kind of valley. 
When the current passed in the coil, in a direction so as to rein- 
force the magnetism, the lines are gathered more closely on the 
cen region of the plate. If the current diminishes the 
magnetism, the lines are, on the other hand, repelled from the 
plate. The neutral ring is also altered. In the first case it 
shrinks in size, in the second it expands. A small thick disc is 
wholly magnetised lamellarly ; a disc entirely magnetised radially 
becomes slightly conical in shape. the actual telephone the 
disc is flat at the middle and conical at the ed, e current 
varies the dia) ill assume new n lines. Professor 
Thomson concludes that the molecular theory is not, therefore, 
necessary to account for the speech of the telephone, although it 
may assist. Professor Thomson wrote on a saw blade with a 
magnet and dusted iron filings on it, which arranged themselves 
so as to trace the writing. This is usually shown on a steel plate, 
but @ saw retains the virtue for six or eight months, 
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MISCELLANEA. 


CONSIDERABLE progress is being made with the trigonometri 
survey of the colony of South Australia. ps - 
THE Jargest vessel, a barque of 300 tons, yet built on th 
Ceylon coast, was recently launched at Gdembe ” 

THE <i of the British Association, which are this year 
to be held at Sheffield, are fixed to commence on August 20th and 
terminate on the 27th. 

Sreps are being taken by the New South Wales Government 
for carrying out the city deep drainage works—Melbourne— 
authorised by the Act of last session. 

AN important discovery of coal has been made at Kangaroo 
Island, South Australia, and the search is to be prosecuted with 
the view of obtaining the Government bonus. 

A NEw journal, entitled One and All: a Journal ir Everybody, 
will shortly make its appearance, published by Messrs, E. J. 
Francis and Co, Hitherto it has been thought difficult to please 
everybody. 

THE Government of New South Wales have arranged for 
carrying out a large number of public works, in the event of 
there being a glut in the labour market through the arrival of 
immigrants. 

THE five bridges over the Thames, from Lambeth to Battersea, 
were declared free to the public for ever by the Prince of Wales 
on Saturday. Great preparations had been made by the Metro- 
politan Board of Works, and large numbers of people witnessed 
the ceremony. 

THE laying down of a new 36in. water main from Aston to the 
Hagley- reservoir, begun some time ago by the Water Com- 
mittee of the Birmingham Corporation, has been completed. 
The mains are of iron, and the low price at which they have been 
— has been the inducement to the Corporation to execute 

e work, 


Tue Murray Bridge at Edward’s Crossing (Australia), 
weapestin which there has been much angry controversy, is 
comple 


It is 1980ft. long by 29ft. wide, and is oo 
upon five piers, the middle pier being built upon iron cylinders 
that are carried down 119ft. below the girders. The weight of 
iron used is 4125 tons, and the cost is £124,000. The bridge is to 
be free from toll. 

A LARGE screw steamer, named Vasco da G was launched 
on Saturday last from the works of Mr. W. B. Thompson, 
Dundee. The vessel has been built for Messrs. Robert M‘Andrew 
and Co., shipowners, London, for the Mediterranean fruit trade. 
She is 1600 tons gross register, and her dimensions are :—Length, 
about 265ft.; breadth, t.; and depth of hold, 24ft. er 
engines are compound surface-condensing, of 250-horse power. 
The vessel is built with water ballast. 


A MARITIME improvement of importance is proposed in Siberia 
with a view to the establishment of a regular corn export from 
the vast and fertile basins of the Ob, Irtisch, and Ishim. For 
this purpose a harbour is to be made at the mouth of the Ob, 
and steam navigation is to be established on the Irtisch. On the 
Ob there are already some fifty steamers trading from Tomsk 
to Tumen, the place whence the Siberian highway p is to 
Ekaterinburg, Irbit, Kasan, and Nishni Novgorod. @ repre- 
sentations made on this + by the governor of West Siberia 
being entertained by the St. Petersburg authorities, the time 
when Siberian corn will be sold in the European markets is 
possibly far distant. 

Ay exhibition of rang 4 and hygienic appliances will be held 
in Queen’s College, Cork, from the 5th to the 8th of August, in 
connection with the annual meeting of the British Medical 
ciation. The exhibition will, according to the Journal of the 
Society of Arts, be divided into the following departments :—(1) 
Drainage, sanitary appliances, and disposal of refuse. (2) Water 
supply, filtration, and river purification. (38) Food, clothing, and 
disinfection. (4) Sanitary building appliances, plans and models, 
ventilation, heating, lighting, and consumption of smoke. (5) 
Disposal of the dead. (6) Sanitary literature. The hon. 
secretaries for the exhibition are Mr. Arthur Hill and Mr. W. 
H. Shaw, 22, George’s-street, Cork. 


Durin¢ the last fortnight Government orders have been received 
by a few London firms for machinery to the value of about half 
a million sterling. The orders include some 1200-horse power 
engines for ships of war, to be built by firms whose work stands 
unrivalled. Some of the firms which have received the Govern- 
ment orders are among those whose men struck work more than 
three months ago; but, in view of the possible difficulty of 
obtaining a sufficient number of skilled hands while the unfor- 
tunate dispute lasts, ample time has been given to the firms to 
complete their contracts. Of the 680 men, however, now on 
strike out of 1000 who originally left their work, there are few 
who will go back to the old shops even at a 2} instead of a 74 per 
cent. reduction. 


Tue Local Board of Health for Sherborne is giving practical 
lessons which it will be well for other boards to imitate. Unless 
the larger a of ae See of small, cheap cottage pro- 
perty are compe to supply proper sanitary arrangements, the 
will refuse to see that cottage Soles need good water and fres: 
air. An owner at Sherborne has been summoned by the Board 
of Health for ~ sum of £60, = Pry of ae Dy flushing 
apparatus to thirty cot e did not consider the apparatus 
ee, and failed to have it supplied. The Local Board of 
Health, in accordance with their powers, entered the co’ 
and fixed the apparatus themselves, After in| proof that 
the work had been properly done, the magistrates decided that 
they had no power to hear evidence, and made an order for 
payment. 

An alarming and delaying accident took place last Saturday at 
the North-Eastern Railway Company’s New Dock Works, at the 
head of the old harbour, at Middleton, Hartlepool. A number 
of workmen were en; in lifting into its place, by means of 
cranes and other machinery, a h iron gate, manufactured on 
the spot epson Tannett, Walker, and Co., of Leeds, when, 
owing to the cranes and tackle proving insufficient to support the 
weight—about 50 tons—the gate fell over with a crash, bringing 
down with it a portion of two travelling cranes, on which scarcely 
@ minute before four men been standing. Six of the men 
employed managed to scramble out of the way of the falling 
mass, but a foreman was caught by the débris, and seriously 


injured about the legs and body. A portion of the massive quay 
bo bet — and the injury to the contractor’s plant is con- 
si e. 


Ar the inquiry, on the 19th inst., before the coroner, upon 
the explosion of a boiler at the works of the Walsall District Iron 
Company, by which five youths lost their lives, Mr. E. B, 
Marten, C.E., Stourbridge, said that the boiler was made of 

lates nearly din. thick, and was set in brickwork, with a wheel 

ue which he believed had been twice altered—first from a wheel 
flue to a flash flue, and then back to a wheel flue. The boiler 
was 30ft. long, with round ends, and 5ft. Gin. in diameter. It 
did not appear to have worked long, but it showed that 
there had been three patches put on close ther. The part 
which gave way was nearly at the bottom, and would be covered 
with water so long as there was any in the boiler. The boiler 
was one of Foley and Co.’s, of the Bradley Boilerworks, and was 
made in June, 1876, the price being £17 15s. per ton. Mr. 
Marten attributed the cause of the explosion to the poor quality 
of the iron from which it was made, and the injudicious way in 
which it had been repaired. ag returned a verdict of 
accidental death, but agreed with Mr. esten as to the cause of 
the explosion. ‘The coroner had ruled that though the repaira 
were injudicious, yet that there had been no oulpabili ' 
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HERR V. KRUPP’S ARTILLERY EXPERIMENTS. 
For the following probable programme of the experiments to be carried out at Essen some time during July we 


are indebted to Herr v. Krupp :— 





Division or TIME. 





PROGRAMME OF EXPERIMENTS. 





————— 


Day. | Hour. Class of aim. 


Distance. 


No. of 
rounds. 


Class of 
Gun. — 








Yards’ 
.m. Departure from Miinster 

még | Ts with special train. 

9 a.m. Arrival at practice ground. 


1—3 p.m.| Pause. 
3 p.m. Continuation of trials. = 


5 p.m. Return to Miinster with 
train 


7pm. Arstval Minster. ae 
2nd d 7 a.m. eparture from Miinster. 
sth 9 a.m. Arrival at practice ground. 
9.30 a.m. | Commencement of trials. | 1641 Target 15°5 








™' Accuracy, changing aim after each 
2188 do. 5 do, 10 round, 
$500 | Horizontal do. do. loaded | 10 5 ef tata 
ass] 10'5cm. si . 44in|Common shell) 10 ys me 
aiss| de” | Seomsfeld gun dfin| do. | 20 } ae eee epee ene ere 
In mean time changing muzzle pivotted gun. 
1—8 p.m.| Pause. 
3 p.m. Continuation of trials. 1641 Target | 155 — x in.;Common shell) 2| Proof of the changing of the gun. 
m™ ‘vor 
110940 | Horizontal | 10°5cm. gun, thin do. | 10 | Accuracy. 
8752 do. | 9°6 cm. field gun, 3fin. do. 10 do. 
| 5 p.m. Return to Minster. | 
| 7pm. Arrival in Minster 
ord day | 7 a.m. Departure from Mtinster. | 
| 9 a.m. Arrival at ground, | 
| 9.30 a.m.| Commencement of trials. | 2188 Target $= 21cm. Howitzer, 8}in.|\Common shell, 10 susueney trials. 
1812 anon of two) do. Loaded shell | 10 | Effect of indirect firing. 
wooden guns | 
1004 Target | 25cm. revolvinggun,| Solid shot | 10| Accuracy. 
lin., Krupp’s system 
i yg fe 2735 di | 40 15}in. {Common shell] 10| A. measurement of initial 
3 p.m. ntinuation o! . 0. | 40 cm. in. ‘ommon 8 curacy, 
. - and terminal velocities with five 
rounds, 
2188 do. | 87 cm. long gun, do. 10 do. 
| Syxin. Nol 
2188 do. | do. No.2 do. 10 do. 
| 5 p.m. Return to Miinster. | 
7 p.m. Arrival in Minster. | | 
4th day | 7 a.m. ——- ee, | | 
9 a.m. val at practice und, 
| 9°30 a.m.| Commencement of Grlals. 1970 |Battery of tw 15 cm. mortar, 5}fin.| Loaded shell} 10 | Effect of firing from rifled mortars 
| wooden guns | - | under an angle of 45 deg. 


do. 
218°8| W: t iron 
“jie 





5 p.m. Return to Minster. 
7 p.m. Arrival at Minster. 














| 


9.30 a.m.| Commencement of trials, | 2735 Target 40 cm. gun, 15jin. Chilled shell | 10 


2735 do. 35°5 cm. gun, 14in. do, 1 Accuracy. 
218°8 our gee 15°5 cm. gun, 6fin.| Steelshot | 20| Proof of plate material. 
Pp muzzle pivot 
Target 
Horizontal 


28 cm. Howitzer,10in.|Common shell} 10 
do, do, loaded 


cm. gun, 64in.|Common shell) 10 
uzzle pivotted 
0. 


4376 | Dummy | 15cm. gun, 5}fin. | Loaded steel| 10 | Effect of steel shrapnel at long 


uadron — ranges. 

2188 “Target do. | Steel shell 3h) 10| A y, t of initial 
| calibres and terminal velocities and gas 
| pressure. 

1—3 p.m | Pause. 

| | Accuracy, measurement of initial 
3p.m. | Continuation of trials. 2188 do. 24cm. Qy,in. | Steel shell | 10 ’ 

Pore , 2188 ar 5 I cccumtintis dell 96 and terminal velocities and gas 


Accuracy, measurement of initial 
and terminal velocities and pres- 
sure of gas with five rounds. 


Accuracy. 
10 | Accuracy of shot in falling under 
60 deg. 














ure. 
do. Steel shell 3 Trials of projectiles. 








| 
} 
| 





THE ELECTRIC LIGHTING COMMITTEE. 
quate wy Some of Racy Pe «3 ig Commnenn setemel 
eir upon the question of public electricity 
onl Friday last, 5} . Lyon Plairfair presiding. the krst witness 
was 

Sir Wit11amM THompson, who said he was Professor of 
Natural Philosophy in the University of Glasgow, Fellow of St. 
Peter’s College, Cambridge, and lately President of the Royal 
Society of Edinburgh, and added that he had devoted great 
attention to electricity asa science, and to its applicability to 
practical purposes. 5 

The CHarrMAN: We are anxious to obtain your opinion on 
various points connected with electric lighting. Perhaps we had 
better go to the root of the matter at once, and ask you to tell 
us the energy which is used and exhibited in electric lighting in 
the uction of the electric arc. 

Sir Witt1am THoMPsoN replied that the electric arc could be 
produced of the power of candles for 1-horse power, or even 
more than 2400 according to the dimensions or conditions of the 
arc, In the case of gas l-horse power of energy would produce 
a power of twelve candles, The result of experiments made at 
Messrs Siemens’ Works at Woolwich, and of experiments at the 
Natural Philosophy class in the University of Edinburgh, was 
that allowing the practical estimate of 1-horse power applied 
in driving the engine, which had produced 1200 candles of actual 
visible electric ight, half the gross ene went to produce 
the electric light, while the other half was lost in heating diffe- 
rent parts of the machine and the wires. ‘ina : 

The CuarrMAN: Looking at the fact that the electric light is 
such an economical producer of luminous light, do you anticipate 
that it has a great future before it? 

Sir Witt1AM THompson: Yes; I anticipate a great and an 
immediate future for it, and I anticipate that it will be used 
before long in every case where a fixed light is required, whether 
in large or small rooms, and even in lobbies and other parts of 
private houses. 

The CHAtrMAN: Then in your vg ome such an extended use 
of the light is not a mere dream of the savant, but is a practical 
possibility of the future? ae 

Sir WittiAM THompson: Most a The electric light 
has been in dreamland for sixty aoe ut it is now comi 
into the world of reality, and is rapidly developing in pro 
hands. There is immense promise in the actual work carried on 
by practical men in the present day. 

e CHAIRMAN: Your reason, then, for holding this view is 
that there is a much greater economy in the transmission of 
mechanical force into energy in electric ight than in gas? 

Sir WiLL1AM THOMPSON replied that that was so, and stated 
that great improvement had been effected recently in lators 
for the electric light. He had seen one on the previous day, the 
Siemens’ ttor—which was an instance of this. There was a 
strong smell of ozone from it, which seemed to indicate that 
electricity and water were entering into combination. This 

r gave a steady, pure, and quiet light. He blew it out 
seven times, but it instantly relighted itself. The performance 
was quite beautiful, and was incomparably better than anything 
of the kind he had previously seen. It was a water pole regulator, 
that was to say, it had a copper tube below in which water flowed. 
The copper tube was substituted for the lower electrical carbon, 
and it this advantage—it prevented the upper or positive 
carbon from becoming cupped as in the ordinary way, by which 
** cupping” a mushroom abet | became encrusted on the top of 
the lower carbon and broke off from time to time, while at other 
times it completely joined the two carbons, com the electric 
arc to seek another outlet, and so causing flickering and hissing, 


| the electric light should be 
Sir W 


| area with less intensity. It might be fixed ae an iron pole 
le 


This mushroom growth was entirely done away with by the use 
of the Siemens’ water-pole. The upper pole was still carbon, but 
it did not become cupped, and this of course was a great 


vantage. sca ae E 
The CHarrMAN: What is your view as to the position in which 
9 


ILLIAM THOMPSON: It should be placed as high as 
possible, within reasonable limits—say 60ft. or 80ft. from the 
ground, where it is used for outdoor illumination; for, practi- 
cally, the same quantity of light will fall on the ground whether 
the light is high or low, in clear weather very little of it being 
absorbed by the one. The electric light is specially 
adapted for being p high where it will illuminate a wider 


60ft. above ground, or it might with consid advantage be 
suspended from a wire stretching across a s after the old 
French plan. Such a plan would also be useful by doing away 
with the necessity for opal globes; in fact, I have been greatly 
8 that “mm. globes have been used at all, seeing that they 
absolutely waste from 50 to 60 per cent. of the light. 

The CHARMAN: But in that case would there not be a diffi- 
culty through le straining their eyes in order to look at the 
light p! so high above them? 

Sir Wau. THompson : No, that difficulty would not arise, for a 
man would strain the muscles of his neck before the retina of his 
eye became strained. We do not complain of the sun because it 
dazzles our eyes; we simply leave off looking directly at it. 
If men began by looking directly at the naked electric light, they 
would soon be cured of the habit. A further advantage of the 
electric light over gas in lighting buildings would be that it would 
neither create heat nor vitiate the atmosphere. In the case of the 
electric light the waves of heat do not rest in the air, but on the 
walls and ceiling and floor of the room after they have done their 
work. Inthe case of gas, however, a comparatively larger: pro- 
portion than in the case of the electric light went to heat the air 
in the neighbourhood of the flame. 

The CHAIRMAN : Scientifically do you agree with the calcula- 
tions, the results of which have been placed before us, that the 
effect of the division of the electric light must be to decrease the 
illuminating power according to the squares or cubes ? 

Sir WiLL1AM THompson : We have no scientific law of economy 
of the electric light in different degrees of subdivision, but in 
practice at nt we do not get a tenth of a concentrated light 
if we divide it into ten parts. the same amount of energy 
that is used in producing one large light is employed in producing 
ten feebler lights, none of these gives one-tenth of the illumina- 
tion of the one large light. Still there is nothing mathematically 
impossible in the matter, and it is quite possible that a plan 
of subdivision may be found by which the ten feebler lights 
a wre a sum of illumination equal to that of the concentrated 

ight. 
The CHarrMAN : Do you believe that the electric light, even as 
now developed, is fit for use in large rooms ? 

Sir Witt1am THompson : Yes, and I think every drawing- 
room in London—at all events moderately large rooms—might be 
economically and advan usly ligh by electricity. Opti- 
cal appliances, such as shades, reflectors, and prisms might 
be used with advantage in connection with the electric 
light—for the pw » for instance, of multiplying the 
light and altering its direction by means of mirrors and 
dioptric instruments, such as are in lighthouses. By these 
means the lo and most tortuous poe in theatres and 


blic halls might be more economically lighted by the electric 
fight than they can be at nt, without the solution of the 


- —7 


believe that they will shortly cost merely a fractional part of 
their present price. 

Sir Witt1aM THompson further expressed the opinion that in 
the future electricity would be y used for motive power as 
well as for lighting, and that the energy necessary to set it at 
work would be supplied from natural sources, such as waterfalls. 
Such natural en as could be obtained from the Falls of 
Niagara would no doubt be used in the future, and there was 
sufficient energy in those falls to produce light and mechanical 
power over a large area of North America. The electricity so 
produced i. -y be advantageously conveyed for hundreds of 
miles, and the manufactories of whole towns could be set in 
motion by it. 

The CuarrMAN : Would you not require immense conductors to 
carry out such a scheme as that? 

Sir Wiu14amM THompson: There would have to be powerful 
copper conductors of a tubular form, with water flowing through 
them to keep them cool. 
The CuarrMAn : Do you mean that electricity carried in that 
way over a great part of a country could be used as motive 
power for sewing machines, lathes, and other light machines of 
that description ? 
Sir Wit14mM THompson: There would be no limit to its 
— 3 it — do all the work that could be done by engines 
of the most powerful description. 
The CHarRMAN : But our object is not to go into the future of 
electricity generally, but to report to Parliament on the question of 
its application to lighting, with a view to legislation. 
Sir Wiii1amM THompson: Well, it seems to me that legisla- 
tion in the interests of the nation, and in the interests of man- 
kind, should remove as far as possible all obstacles, such as those 
arising from vested interests, and should encou inventors to 
the utmost. I have no doubt that great practical difficulties may 
be found in the way of such legislation—indeed, I am quite aware 
of them—and if I might be so bold as to make the suggestion, I 
think the efforts of this Committee should be directed to gn | 
the — making easy, and as early as ible, to the worl 
the realisation of the vast advantages which these scientific dis- 
coveries promise. 
Replying to other questions from the Chairman, Sir WILLIAM 
THOMPSON strongly advised the adoption of the electric light in 
lighthouses, pointing out how valuable it would be in stamping 
its own distinct individuality upon each light on the coast. is 
would prevent one lighthouse being confounded with another, by 
the adoption of the intermittent dot and dash, or telegraph occu- 
lating — The same system could no doubt be applied to oil 
a t not with the same success, as the dioptric appli 
in the case of the electric light were smaller, and the screens 
necessary for its use were more easily managed. He also thought 
the electric light could be advantageously employed as a masthead 
light on ships at sea to illuminate a long distance ahead, and to 
distinguish other vessels, rocks, or breakers. 
In answer to Lord Lindsay, Sir WitL1AM THompson said that 
it would be well where the electric light was used in buildings to 
have a system of ventilation through the floor, and 
In reply to Mr. sown rg he explained that in regard to 
using electricity meg the Falls of Ni his idea was to 
ive 0 engines by water power in the neighbourhood of 
the F; and then to have conductors to transmit the force to 
the places where illumination or the development of mechanical 
wer was required. The light could be luced where required 
y means of electric lamps, and the power by means of electro- 
magnetic engines. There would be no danger of terrible effects 
being brought about accidentally by the use of such a terrific 
power, as the currents employed would be continuous and not 
——e 

Admiral Sir RicHarp CoLiinsoy, Deputy Master of Trinity 
House, was called and invited to give some evidence as to the 
use of the electric light in lighthouses and on ships. He spoke in 
favour of its use in lighthouses, but disapproved of its being 
adopted on board vessels, on the ground that it was too ing, 
and mentioned that when a French ship, the Amérique, on whic! 
the electric light was used, was entering Plymouth, the pilot had 
the light put out because he could not see where he was going. 
For Seer horizon and detecting vessels or other objects at 
a distance, the electric light would no doubt be useful, but it 
would be too brilliant and dazzling to enable anything to be seen 
between the ship and the horizon. Therefore he could not 
recommend its adoption by vessels at sea. 

Mr. MicHAkEL, Q.C., a prominent member of the Parliamentary 
Bar, was also called, and examined as to the law regulating the 
powers of municipal and urban authorities in respect to lighting. 

The CuarrMAN asked whether witness with his knowledge of 
law thought it would be right to give a corporation the power to use 
anew mode of illumination for their own public purposes if 
they desired it, 

. MICHAEL explained that as he was engaged quite as much 
with corporations as with gas companies, he was a aay inde- 
pendent witness, and in reply to the question, said there was 

y ample power | in municipal authorities to do all 
they required for furnishing their districts with light of any kind. 

The CHatrMAN: That is what the Corporation of Liverpool— 
whose Bill primarily led to the appointment of this Committee— 
deny ; they say that by reason of a recent decision they find eo. 
may be indicted for a nuisance if they break up the streets ani 
try to provide electric light by wires carried through a public 


Mr. MicHaet said he knew of no such restriction, and a case 
had been decided recently which he thought that question at 
rest. It had been decided that the soil of the street for all 
purposes incident to the carrying out of the Public Health Act— 
and one of the purposes of the Act of 1875 was to provide means 
of lighting—was lod in the local authority. The soil had 
always been dealt with as the property of the owner or owners of 
a street; but the upper a of the soil had been relegated to the 
use of the authorities. In the case referred to it was decided that 
while the upper portion was used for lighting the town, for 
mains, &c., and was vested in, and was as much the property of 
the authorities as if they were owners in fee, the soil beneath 
that was the property of the owner of the street. That settled 
the question of the powers of local authorities, and they could 
exercise all their powers in that respect without being indicted 
for a nuisance. 

The CuarrMAn observed that in a Sheffield case the Court of 
Queen’s Bench had upheld the decision of the York Assizes, that 
the Corporation had no ao to authorise the breaking up of 
streets for the purpose of laying new gas mains. 

. MICHAEL replied that that was an entirely different ques- 
tion. It had been held at law that a corporation had no power 
to give authority to lay gas mains where the authority would 
lead to the creation of a nuisance; but, on the other hand, in a 
case in which the Edgware Board had given power tothe Harrow 
Gas Company to break up streets in order to lay mains, the 
Court of Queen’s Bench held that it was not of n ity a 
nuisance, but thatif the carrying out of the powers was as 
to create a nuisance, the mere authority given would be no 
answer to an indictment for a nuisance. Under the Public 
Health Act ample powers existed for breaking up and 
there could be no question at all that local authorities could do 
anything that was incident to the supply of gas or any other 
method of lighting public streets. But there was a t 
distinction to be drawn between the exercise of these powers by a 
a for public purposes, and exercising them in order to 
make a profit by supplying private persons. It was never con- 
templated that a authorities should enter upon undertakings 
as private persons; and the two cases of public lighting and 
— profit must be strictly distinguished. 

The CHAIRMAN said the Liverpool Corporation, not feeling free 








problem of the subdivision of the light, And as to the carbons, I 


in view of the Sheffield case, obtained counsel’s opinion, which 
was that it was not desirable that the working of any extensive 
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system ae public wetting. should be. carried on while they were 
under the 
Mr. MicHAEL <i ay that if they confined themselves to 
ublic lighting, so far as the streets were concerned, under general 
legislation, they had le power to do all that was oe vom & 
he further caneieal the opinion that there was nothing in 
= second clause of the Borough Funds Act which, in spirit, 
goes against a a corporation power to lay down electric 
wires. 
The CHAIRMAN : eal believe there is a great future 
for the electric Tights a = you think the islature ought to give 
wers for laying down electric wires—in the streets for instance, 
by a — authorit; xf or by a private company ? 

MicHakt said he thought we had not at the present time 
sufficient information on the subject, and before such powers were 
given it must be remembered that Parliament had never given a 
monopoly to any company for gas or water ; it had only given a 
quasi monopoly, thinking it undesirable that two companies 
should occupy the same ground. But although Parliament had 
given powers to companies, there was nothing to prevent indi- 
viduals or other companies from supplying the same districts 
without legislative | power, except = every disturbance of the 
street might subject the ies to indictment. In 
giving this quasi monopoly, aliens laid down distinctive 
terms. It prescribed a price which was not to be increased, the 
maximum dividend to be earned, and the illuminating power of 
the and now it prescribed’ also the pressure. en the 
electric light had been brought to such a condition that these 
terms could be prescribed, ew the — whether these 

wers should be given might be At p he 
se ibted whether there h met been sufficient ‘experience of the 
light to enable Parliament to fix the price or the quality, distri- 
bution of the light, or the other kindred matters which had to be 
settled by long experience in the case of gas. Therefore, if the 
ure gave these powers now, our experience was so limited 

that it would not be right to tie up in perpetuity the powers 











granted. 
At the close of this evidence the Committee adjourned over the 
Whitsuntide recess. 








THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants to the Patent- 
* office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
tnetead * giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of a to those pages and finding the numbers of the Specifi- 
cation. 

Grants and Dates of Provisional Protection for Six Months. 

1679. Beaminc Yarn, J. Smalley, Accrington. 

1680. Orroman Covcues, Soras, &c., H. Priestley and F. Priestley, 
Bradford. 

1682. Iron and Sreet G. E. Dering, Lockley 

1683. Treatment of PHospHoric Iron, &c., : Riley, F.C.S., City-road, 
Finsbury-square, London. 

1684. SHearine, &c., A. M. Clark, — 
cation from D. Brickner, New York, U.s. rica. 

1685. Imraktmne Motion to PROPELLERS, W. J. Butler, Bayswater, 


Lendon. 
1687. — Sraves, H. J. Haddan, Strand.—A communication from A. 
arcourt. 
1638. Pes Hoxpers, F. Wirth, Frankfort-on- agama Germany.—A com- 








-lane, London.—A communi- 


munication from M. P. P. Helmreich, N Niro 

1689. Bursinc Liguip “Port, WwW. R. Lake, Southampton-buildings, 
London. —- A communication from A. Burbank and A. V. M. Sprague, 
Rochester.—29th April, 1879. 

1693. ELEVATING SAND, &c., E. Edwards, South ton-buildi paem, Lenten 





A communication from V. Rietschoten sand Houwens, Ro’ 
1695. Drivisc Betts, &c., A. C. Henderson, Southampton lle, 
= eet ai communication from E. Poullain and C villain, Paris. 


1697. Saeamer Roortne, C. de Saint-Prix, Trofontenion. 
1699. Buttons, G. L. Aston and A. es, Birmingham. 
1701. Compressive Arr, T. , Manchester. 
1703. Sopa, &c., J. Townsend, Glasgow. 


1705. MANURE, ‘a. § , Denmark.— A communication 
, Aalborg, ne 





from A. M 

1707. Cmeckinc Apparatus, F. Wirth, Frankfort-on-the-Maine, Germany. 

—A communication from R. Riirk, "Schwenningen. 

1709. Carpinc Woot, &c., I. Holden, Bradford. 

1713. Vatves, J. H. J ohnson, Lincoln’s-inn-fields, London.—A communi- 
cation from W. H. L. Green, Berlin. 

1715. Mettine Iron and Steer, W. H. Fryer, Coleford. 

1717. MILk Cans, C. Pitt and W. H. Ingall, Birmingham. 

1719. Wrixpow-sasH Fasteners, R. P. Roberts, Gerston-terrace, Paignton. 
—30th April, 1879. 

1725. ~ gece Mason, R. Mason, E. K. Mason, and T. Jones, Bir- 


m. 

1727. Gas Enornes, J. R. Purssell, ae me, Southwark. 

1729. Burr Hixces, J. Underhill, Asto: 

1733. Invomtnatine Gas, R. 8. Ripley fewitenn; eee Strand.—A 
communication from W. H. St. John, Bay Shore, Long Island, New 
York. U.S8., America.—lst May, 1879. 

1737. Bevtine, F. Walton, Heatham House, Twickenham, London. 

1739. Torrinc, &c, Turnips, T. McKenzie, Aberdeen. 

wy ~: Bycicres, H. Bate, Brunswick Villas, White Horse-road, Croydon, 
Surrey. 

1743. Brake Apparatus, T. Burns, West Leigh. 

1745. Cases for Jewes, &c., W. Hardy, Thistleton.—2nd May, 1879. 

1749. Encines, &c., T. Coltman, Leicester. 

1751. CLappers for Betis, A. P. Moore, G. Holmes, and H. A. O. Mac- 
_kenzie, Harleston. 

753. BALANCE Beam, A. te Queen-street, Chester. 

. Hats, J. Eaton, Stock 

757. ORNAMENTAL DESIGNS, T. "White, Birmingham. 

. Roiiine Tea Lear, W. Jackson, Gainsborough. 

51. Guagps, T. Perkins, Hitchin, —s Burall, Peterborough, 

3. HorizontaL Winp ENGINES, D.L. Beckingsale, Newport. — 3rd May, 


1765. SPINNING, W. A. Barlow, St. Paul’s-churchyard, London.—A cvum- 
munication from R. Loeffel, Paris. 

1769. Ficter Piates, H. E. ‘Newton, Chancery-lane, London.—A com- 
munication from A. L. G. Dehne, Halle-on-the-Saal, Germany. 

1771. Comprsc Macurnes, J. C. Mewburn, Fleet-street, London.— A com- 
—e from La Société Amédée, Provost et Campagnie, Roubaix, 









1773. Dentins Macuixes, T. C. Darby, Pleshey Lodge, Essex.—iih May, 
1879. 

1777. Fett, H. J. Haddan, Strand.—A communication from F. Bouhon, 
Verviers. 

1779. Biocks and Sueaves, G. Bullock, sen., and G. Bullock, jun., 
Rotherhithe. 

1781. Ratsinc and Lowerrna, G. Parsons, Manor-place, Walworth. 

1783. Sucar, F. C. Glaser, Linden-strasse, Berlin.—A communication 
from F. Schmalbein, Cologne.—6th May, 1879. 

786. MepicinaL Ruvsars, J. W. Swan and B. 8. Proctor, Newcastle-on- 
Tyne.—26th February, 1879. 

1140. Frrecrate or Stove, W. L. Jackson, Burley-road, Leeds, and B. 
Jowett and W. J. Jowett, Queen-street, Leeds.—21st March, 1879. 
1151. Book, &c., Coveas, F. Walton, Heatham House, Twickenham. 

22ad March, 1879. 
1189. Permanent Way or Roapway of Ra itways, A. Greig, Steam Plough 
Works, Leeds.— 25th March, 1879. 
1239. Krepixc and CHECKING Accounts, J. W. Margetts, Margate, and 
H. J. Wilkins, Fitzroy-street, London.—28th March, 1879. 
1251. Gauce for Measvrtnc and MARKING AIM Lines, H. P. Miller, 
Craven-terrace, Hyde Park, aaa. 
1267. Power Looms, H. T. Woodward and G. W. Grosvenor, Kidder- 
— -— 29th March, 1879. 
_ 1381 JMBRELLAS, &c., T. J. Smith, Fleet-street, London.—A communi- 
cation from J. G Gruyer, Sons, and Co., Paris.—7 th April, 1879. 
1540. Saw Bencues, T. Lees, Park Foundry, Hollingwood, Manchester. 
1547. Winp MosicaL INSTRUMENTS, E. Hunt, reg —A communication 
from M. J. Matthews, Boston, U.S. 
1549. Bricks, W. Bakewell, Leeds.—19th A 
1561. Printinc in Cotourns, W. Bland, 
April, 1879. 


1879. 
aitlestrcet, Lancaster.—21st 





<> hg — gs upon Caticors, &c., W. 

Ap’ 

1657. Dressinc MrLisTones, &c,, A. Stevenson and J. H. Harrison, Chester. 
—28th April, 1879. 

1681. Rariway Sieerers, J. Horton, Philadelphia, U. 8. 

1690. ExpLess Banps or Srnars, W. R. Lake. ton-buildi 
London.—A communication from C. M. Roallier, Paris.—29th April, 


Rumney, Manchester.—25th 





1879. 
1692. RecuLatinc Execrric Currents, J. 8. Sellon and H. Edmunds, 
Hatton-garden, Londen. 


1694. PLovens, &c., G. W. Chambers, Leeds. 

1696. PeeLine Corree, G. Porter, Old Foundry, Carlisle.—A communi- 
cation from J. Porter, Tellicherry, India, 

1702. Looms for Weavine, R. Meadows and R. T. Cotton, Blackburn. 

1704. Borters, G. Sinclair, Leith. 

1706. DecoraTep Surfaces, H. C. Webb, Worcester. 

1708. Wrarncinc Macuinery, H. J. Haddan, Strand, Westminster.—A 
communication from F. Bernhardt, Fischendorf, Saxeny. 

1710. Water Vevocirepe, J. Bramall, Southampton. 

1712. AGRICULTURAL DRILLs, O. Reyno olds, Debach. 

1716. WeLpep Iron and Sree. Tuses, C. E. Smith, Wednesbury.—30th 
April, 1879. 


1720. Curtine the Teern of Waxes, &c., W. P. Thompson, High Holborn, 
London.—A communication from L. Bénier and Co., Levallois-Perret, 
Seine, France. 

1722. Pumps, 


c. og og 3 ang ee Berlin, Prussia.—A com- 
munication f: Garvens, Hanover, Ge: 
me. loam rg Weavineo, H. Bracewell, J. J. Bulcock, and J. Rushton, 
urnile 
1728. BREECH-LOADING SMALL-ARMs, R. Hill, jun., Aston. 
1730. —— Fares, J. N. Maskelyne, Egyptian Hall, Piccadilly, 
ndon. 
1732. HortzontaL Winp WueEets, W. Brierley, Halifax.—A communi- 
cation from M. F. Schmidt, Gorlitz, Germany. 
1734. PNeumatic EXHAUSTING APPARATU s, W. Brierley, Halifax.—A com- 
munication from C. F. A. Behnke, Feldberg, Germany.—lst May, 1879. 
1736. Parstixc Rouiers, R. Lanham, Fleet-street, London. 
— aay and Screws, J. Cowdy, London, and H. Andrews, Hammer- 


1742. ‘en. Green, Birmingham. 

1744. Bene wl ORNAMENTAL Sennee in CoLovur upon Broocues, &c., 
A. Pennington, St. Martin’s-place, Birmingham. 
1746. pie Roap Rotters, &c., T. Aveling, su 

1747. Feevine Apparatus for Horses, &e., 
Hyde Park-gardens, London.—2nd May, 1879, 

1750. Hot-ain Enotnes, C. Pieper, Bellealliance-Strasse, Berlin, Prussia. 
—A communication from D. W. van Rennes, Utrecht, Holland. 

1752. LypicaTiIne TIME, H ome, Walbrook, London, and G. W. 
Hannam, Great hester-street-building London- wall, London. 

1754. Fire-arms, A. Wyley, Barker-street, Aston Manor, Birmingh: am. 

1756. Macnines for Routine Paper, H. E. Newton, Chancery-lane, 
London.—A communication from H. A. Brissard, Paris. 

1760. oR TeLescores, &c., G. W. , Change-alley, Corn- 

ndon. 
1762. PickINe Horsenair, G. nn, Elisabeth-Ufer, Berlin, Prussia. 
—A tion from 8 , Fulda, Germany. —8rd May, 

1879. 


1764. Forotnc and Suarine Merats, J. Hargreaves, Widnes. 

1766. DemaGNetistnc Iron Suips or Comwposire Suips, E. H. Hopkins, 
Holy Trinity Vicarage, Richmond. 

1767. Burren Worker, G. J. Adams, South Mall, Cork. 
cation from J. C. Rorick, Wanseon, v8. 

1768. — CrusHers, J. Lancaster, Vine House, Canning Town, East 

ndon. 

1772. Pianororres, J. C. Mewburn, Fileet-street, London.—A communi- 
cation from E. Kaps, Dresden, Saxony. 

1774. Permanent Way of Raitways, &c., M. Gossi, Rue de Moey, 
Antwerp, Belgium.—5th May, 1879. 

1776. Rotary Enoings, &c., E. Hall, Boston. 

1778. Corp or other Houpers for Eve-cuasses, H. J. Haddan, Strand, 
Vestminst ication from 8. Abrahamsohn, Berlin, Ger- 


ington-Kennett, 








—A communi- 


—Ac 





many. 

1780. Recerractes for Hotpinc Manures, &c., C. Kesseler, Mohren- 
strasse, Germany.—Partly a communication from P. Friese, Berlin, 
Germany. 

1782. ee rg the Exps of the Stays, Rops, or Bars of Fire-Boxes, 
&c., J. Wright, Newton-le- Willows. 

1786. MAGAZINE and other Firr-arms, W. R. Lake, Southampton-build- 

, London.—A communication from J. P. Lee, Ilion 

1787. Rarstxe Sunken Surps, &c., T A. Dillon, Rutland: -square, Dublin. 

1788. Borries and Jars, C. F. Wood, Sheffield. 

1789. Mecuanicat Toys, J. G. Tongue, my ery ce -buildings, Chancery- 
Jane, London.—A communication from E. A. Martin, Paris. 

1790. AXLE-Boxes, W. Edwards, Birmingham. 

1791. Evectric Lamps, J. 8. Sellon and H. Edmunds, Hatton-garden, 

ion. 

1792. PortaBLe Buiiprixes, J. Taylor, Birchington. 

1793. Depositinc Seep and Manure, A. M. Clark, Chancery-lane, 
London.—A communication from W. J. Ellis, Oakland, U. 

1794. Ratpway Switcues, A. M. Clark, Chancery-lane, London. —A com- 
munication from H. Greenway, Brooklyn, U.S. 

1796. Permanent Way of Rattways, A. M. Clark, Chancery-lane, London. 
—A communication from H. Reese, Baltimore, U.S., and W. P. Miller, 
Spencerville, U.S. 

1797. Kxirtinc Macurixes, W. L. Wise, Whitehall-place, Westminster.—A 
communication from Laue and Timaeus, Lébtau, Saxony. 

as aed and Krys, W. Todhunter and J. W. Buckley, Tigh Holborn, 

mdon. 

cs oe Water and other Liquip Motors, J. Archer, Queen Victoria-street, 

on. 

— Arr Rerricexatinc Apparatus, K. Knott, jun., Strand, 

1802. Tricycies, J. Rivington, Babbicombe.—6th May, 1879. 

1804. Epce Runners, &c., G. Dalton, Leeds. 

1805. Exurprtinc Apv: ERTISEMENTS, ke., O. de Pankratieff, Rue Chateau- 
briand, Paris. 

1806. REFRIGERATING, &c., Ick, H. J. Haddan, Strand, Westminster.—A 
communication from J. G. Wolf, New York, U8 

1807. SHeer Metar Recepractes, H. J. Haddan, Strand, Westminster.— 
A communication from J. F. Ross, Toronto, Canada. 


1808. Gas Governors, H. J. Haddan, Strand, ‘Westminst —A i 


Ee 
Southampton-buildings, London.—A communication from J. C, Todd, 
terson, U.S.—15th ay, 1879, 
1957. FEED-REGULATING Apraratus, W. R, Lake, Southampton-buildings, 
omg —A communication from J. C. Todd, Paterson, U.S.—15¢i 
lay, 1879 

1964. Try Squares, H. J. Haddan, Strand, Westminster.—A communi. 
cation from L. 8. Starrett, Massachusetts, U.S.—16th May, 1879, 

1968. ELevatrep RaiLways, W. R. Lake, Southampton-buil ings, London, 
a communication from C, Donkersley, New York, U.S.—16th May, 

$79. 

1975. Exrractine Juice from Sucar Cane, C. de la Muela, Craven- -street, 
Strand, London. —A communication from A. de la Muela, Havannah| 
Cuba.—l7th May, 1879. . 

1996. Propuctne Motive Power, A. M. Clark, Chancery-lane, London,— 
A communication from T. M. Fell, Brooklyn, U.S. —20th May, 1879. 

2011. ELecrro-MAGNETIC PuNctTuRING or Srenctt Pens, &c., J. M. Josias 
New York, U.8.—20th May, 1879. , 





Patents on which the Stamp Duty of £50 has been Paid. 

2154. CuEmicaL, &c., VessELs, R. W. Wallace, New-road, Battersea.—201;, 
May, 1876. 

2178. Hay-makinc Macuines, H. Beare, Newton Abbot.—23rd May, 1876, 

2183. GeneraTina Steam, &c., C. H. Roeckner, Newcastle-upon-Tyne,— 
24th May, 1876. 

2297. Curtine Fasrics, Woop, &c., E. F. Langlois, Paris.—31lst May, 1876. 

2199. CurLine the BRIMS of Hats, T. Lees, Stockport. —25th May, 1870. 

2348. CLEANING the Borroms of Suirs when Ar Loar, E. Paine, Liverpool. 
—ith June, 1876. 


Patents on which the Stamp Duty of £100 has been Paid 


1550. Dyemna Corn, J. Worrall, Manchester.—2lst May, 1872. 

1582. Suears, Forceps, &c., J. Mayer, Great Portland-street, London,— 
23rd May, 1872. 

1504. Cavoric Encines, W. E. Newton, Chancery-lane, London.—25th 
May, 1872. 

1632. AncoHors, C,. Martin 
London.—30th May, 1872. 

1637. ConpENsine CoaL-TaR Narutua Varours, C. Moseley, Manchester, 
—30th May, 1872. 

1583. PorRTLAND, &c., 


and H. Martin, Great Winchester-street, 


Cements, I, (, Johnson, Newcastle-upon-Tyne—23rd 


May, 1872. 

1599. Tieinc-In Warps, J. Shackleton and J. P. Binns, Halifax,—25th 
May, 1872. 

1592. BREECH-LOADING Fine- -AnMs, J. Farquharson, Blairgowrie.—25th 
May, 1872. 


1598. Puppiinc Furnaces, &c., E. T. Hughes, Chancery-lane, London.— 
25th May, 1872. 





Notices of Intention to Proceed with Patents. 


203. Screw Prore ers, J. Fisher, South Norwood.—l7th Junuary, 1879. 
220. Suir, CLay-rRess, and BARM Taps, I. 8. Barnett, Wolstanton, and J. 
Hodgkins, Tunstall. 
221. Courtine Rartway Wacons, &c., T. Dobson, Crewe. 
223. CouNTERPANES, &c., G. Hodgkinson and J. B. Hodgkinson, Bolton- 
le-Moors. 
235. Carpinc Frsres, J. Schoficld, J. Walton, and T. Holt, Littleborough. 
—20th January, 1879. 
244. Locks, L. Bensel, Iserlohn, Prussia. 
246. Fasrenine Doors, Gates, &c., F. W. Atkinson, Rothwell Haigh, near 
Leeds. 
249. Separatina Goitp from Earru, &c., J. C. Mewburn, 
London. ~—_ communication from J. Wetson. 
255. Beer, W. L. Wise, Adelphi, London.—A communication from J. 
Dronel.—2lst January, 1879. 
259. SHapine Evecrric, &c , Licutrs, T. W. Grieve, Macklin-street, Drury- 
lane, London. 
263. Sewine Macurve Boppins, W. M. Manlove, Chesterfield. 
266. Lanpino Fisn, W. er, Totnes. 
274. AXLE-BOX BEARINGS, H. E. Newton, Chancery-lane, London.—A 
communication from J. R. Baker. 
75. Distittine Fatty Boptes, A. V. Newton, Chancery-lane, London.— 
A communication from P. Nicolai. 
277. Evecrric Canpies, &c., 8. Cohné, Gracechurch-street, London.— 
22nd January, 1879. 
280. Warcnes, W. Gardner, jun., 
Miles, Birming 
285. CARDING Macuings, E. Fairburn, Clifton, Mirfield. 
286. CENTRIFUGAL FLOUR-DRESSING Mac utes, J. Bedford, Leeds. 
291. SigNALLING on Boarp Sure, R. Robinson, Sunderland.—23rd Janu- 
ary, 1879. 
298, AUTOMATICALLY Reou.atinc the Motsture of Air, C. Pieper, Berlin. 
—A communication from H. Rietschel and R. Henneberg. 
306. — Mitts, &c., R. Daelen, Dtisseldorf, Germany. — 24th January, 
187! 79. 
309. GAS-POWER Locomottve, C. Pieper, Berlin.—A communication from 
co Krauss. 
Connectine the Tanos of Knrre Biapes to Hanpues, A. W. Moore, 
“Sunderland. 
318. SHorrxe Horses, J. M. Eckford, Leith, and W. Williams, Edin- 
burgh, N.B. 
324. Printinc Macuinery, W. S. Foord, Kinaston-street, Surrey.—25th 
January, 1879. 
<. aaa Suov ELS, Forks, &c,, R. Waycott, Paignton.—28th January, 





Flect-street, 


Pendlebury, near Manchester, and W. 


son, a Pen and Pencit and Toorn-pick Cases, A. H. Woodward, 
Birmingham. 

$72. Heap Kyitrina Macuixery, H. Tetlow, Manchester, and T. John- 
son, jun., Macclesfield.—29th January, 1879. 

393. Suutries, J. 8. Crowley, Manchester.—30th January, 1879. 

406. GuLLeys and Fat-Traps, H. Owen, Sussex-place, South Kensington, 
London. 

409. PropeLiinc Boptres through Water or Arr, &c., C. D. Abel, South- 
ampton-buildings, London. —A communication from J. von Binzer and 
E. Bentzen.—3lst January, 1879. 

415. Perroratinc Macuives, H. J. Haddan, Strand, Westminster.—A 
communication from E. W. Blackhall,—1st "February, 1879. 

428. MANUFACTURING AGGLOMERATED Fuet from Coat-pust, W. L. Wise, 





cation from F. D. Daly, Toronto, Canada. 

——— &c., Macuivery, J. K. Gulland, Victoria-street, West- 
minster. 

1810. ReeuLatinc or Coxrro.iiinec the Dravuout in Steam Borer and 
other Furnaces, &c., W. R. Lake, Sovthampton-buildings, London.— 
A communication from W. E. Kelly, New Brunswick, U.S. 

1811. TerRestRIAL Grosses, G. F. fern, South-street, Finsbury, 
London.—A communication from M. Turnbull and J. Foster, Toronto, 


1812. SHoetnc Horses, &c., J. Whiteford, Greenock. 

1813. Evectric Type Printisc Te_ecrarn Apparatus, G. J. Droste, 
Bremen, Germany. 

1815. Coat Gas, &c., T. A. Dillon, Rutland-square West, Dublin. 

1816. Cutrtnc and Scorrne Macurne, W. Crosland, Newton Heath. 

1817. Skare Fasteninos, J. Brown, Manchester. 

1818. Sroprers and Bort es, L. Vallet, Liverpool. 

1819. Brazino Gun Barrets, &c., F. A. K. W. Von Oppen, Pall Mall, 

mdon.— A communication from Coie Patent Fire-arms Manu- 

facturing Company (Incorporated), Hartford, U.S.—7th May, 1879. 

1820. Reaprne, &c., Macuiyes, J. B. Curtis, Tymawr. 

1821. CULINARY Stoves, 8S. Wekey, Strand, London. 

1822. Tramways, J. Gowans, Edinburgh. 

1823. Sprnnine, &c., Frsrovs MaTersxs, J. Russell, Bridgepark. 

1824. Cast Inon Structures, J. A. Brodie and D. Jack, Leith. 

1825. Twist Driti lov gl Arpraratus, W. Darling and R. V. Sellers, 

Airedale Works, Keighley. 

27. NON-HEAT-CONDUCTING ComposiITION, C. Pollard, Accrington. 

. Currine Ecos, L. P. Othon, a Highbury, London. 

. REELS or —— F. a anchester. 

- Nosesacs, M. V. Bi Brighton. 

. Cuarrs, &c., for re and Tramways, W. H. Tooth, Alders- 
ft. Senso. Bo London.—8th May, 1879. 

1847. Srrinc Burrers, J. C. Taite and T. W. Carlton, Queen Victoria- 
street, Londo: 

1849. NaILinc ‘Mateneen; W. Morgan-B: 
London.—A communication from L. Goddu, Winchester U.S. 

1851. Boxes or Macurines for natty DRAUGHTING, Or PREPARING 
Woot, &c., J. M. Bottomley, Buti 

1855, METALLIC Sutpnipes, J. B, rose Tociberd-siveit, London 

1857. Rearinc Macnines, J. Howard, E. T. Bousfield, and G. ‘Gibbs, 
Britannia Works, Bedford.—9th May, 1879. 

1861. STOPPERING Borrtes, H. Barrett, Hampton. 

1863. AERATED Liquips, T. Fardon, Queen-street, ‘Cheapside, London. 

1865. Compounds of NiTRo-cELLULOSE, H. Parkes, Tamworth-road, 
Gravelly-hill, near Birmingham. 

1869. Peairrisa SaccHaRine SupstTances, A. Scott, jun., J, D. Scott, and 

. R. vie, Greenock. 

1871. Burrow Stops, &c., E. G. Brewer, Chancery-lane, London.—A com- 

munication from L. A. ” Lion, Paris.—10th May, 1879. 


apthnicnenes we a Six Months on the Deposit of 
ete Specifications, 


sth + lildt 





(a) 





056. FEEDING ii rs Drawine Frames, &., W. R. Lake, 





Chandos-chambers, Adelphi, London. —A communication from C. Hilt. 

—3rd February, 1879. 

470. Ice, A. pin, Paris.—A communication from C. Vincent.—tth 
February, 1879. 

530. Paper-cortina Macuines, J. H. Johnson, Lincoln's - inn - fields, 
London.—A communication from W. F. Heim. —1ith Februar: Y; —. 

751. Lanterns and Lamps, W. R. Lake, South 
—A — from E. B. Requa and F. F. Lambert. ” 5th Peb- 
ruary, 1879 

778. Cootinc Liqurps, J. C. Mewburn, Fleet-street, London.—A com- 
munication from Société Petit Frres.—26th February, 1879. 

823. Treatine Rice to obtain Srarca, &c., W. Garton, Southampton.— 
lst March, 1879. 

863. ELecrric Lamps, C. D. Abel, Southampton-buildings, London.—A 
communication from J. C. Jamin.—4th March, 1879. 

959. Preventive IncrostaTion of Metatiic Surraces, H, Haymen, 
Cannon-street, London.—llth March, 1879. 

1014. Rattways, J. C. Bunten, Glasgow. —14th March, 1879. 

1137. Printer’s Inkixa Rouiers, E. T. Marler, Dulwich.—2lst March, 


1879. 

1223. Lirrs or Hoists, D. Edwards and T. Alexander, Cardiff.—27th 
March, 1879. 

1313. Bessemer Street, &c., 8. G. Thomas, Queen’s-road, Battersea.—2nd 
April, 1879. 

1338. Sreerrse Suups, &c., J. Eccleston, High Holborn, London.—4th 
April, 1879. 

1429. Locomotive Enoives, J. Matthews, Clifton, Gloucester.—l0th 
April, 1879. 

1500. Gas Enatnes, C. eK Leicester. 

1502. Scoot Furniture, G, W. Butler, Sparkbrook.—17th April, 1879. 

1540. Saw Bencues, T. fanchester. 

1550. Tramways, G. Fawkes, Birkdale. 

1552. RENDERING Woop PLIABLE and Now- -INFLAMMABLE, P. P. de la Sala, 
Walbrook, London. 

1555. Dyna peerthe &c., Fisres Biack, T. Holliday, Huddersfield.— 
19th April, 1879. 

1566. RoLime TUBULAR Forms of Iron and Sreet, G. Whitehead, 
Walkley.—2lst April, 1879. 

1629. Printine upon Caticogs, &c., W. Rumney, Manchester.—25th 
April, 1879. 

1648. Sony -saSH Fasteners, 8. H. Soper, sen., Hayward’s Heath, 


Susse: 

1649. Manne Sream Enorves, &c., G. Hill, South Shields.—26th April, 
1879. 

1659. ORNAMENTING EARTHENWARE, &c., 8. Ranford and J. Callowhill, 
Worcester.—28th April, 1879. 

1673. og he Farry Marrers, J. J. Sachs, Barrow-in-Furness.—29th 
April, 1879. 

1702, Looms for Weayina, R. Meadows and R. T. ae Blackburn. 

1704. Borers for Parer-makino, G. Sinclair, Leith. 

1706. Decoratina Surraces, H. C. Webb, Worcester. 

1713. bg os rnp A am Johnson, Lincoln’ 'g-inn-fields, London.—A communi- 

i716, Fuanaces, C. E, Smith, Wednesbury.—0ch April, 1879. 
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1727. Locomotive Gas Enorxes, J. R, Purssell, Blackfriars-road, South- 


wit ieoree bh ieos and TURNIP-LIFTING Macnines, T. McKenzie, 


Aberdee Burns, West Leigh. 
Lt cpp Broocues, EARRtNGs, Prins, &c., A. W. Pennington, 


Bo Horses, V. H. B. Barrington-Kennett, Hyde-park-gardens, 
mdon.—2nd May, 1879. ter.—3rd M. 
1749. SUDDENLY STOPPING Suarts, &c., T. Coltman, Leicester.— ay, 
187! 


9. 
pertno Borries, C. F. Wood, Sheffield. 
Ponsanen Buipines, J. Taylor, Isle of Thanet. 
1801, Dry-AIR REFRIGERATOR, 4. Knott, jun., Strand, London.—6th 
May, 1879. 
G. Dalton, Leeds. 
1800, tet Rock, &c., 2. K. Gulland, Victoria-street, Westminster. —- 
1879. 
BA Sectoumne Bort.es, H. Barrett, Hampton.—10th May, 1879. 
1956, DRAWING FRAMES, W. R. Lake, Sout p gs, Lond: 
communication from J. C. Todd, Siiee 
1057. Senemmno, Ke, Maction from J. G. Todd. loth May, 1879. 
at munication Cc, — i 
Loner Bquanus dan, Strand, Westminster.—A communi- 
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964. Try Squares, H. J. 
: cation from L, 8. Starett. eh bs ect Om 
1968. ELEVATED Railways, W. R. Lake P gs, London, 
—A communication from C. Donkersley.—16th May, 1879. 

1975. ExTractine the Juice from SuGar Cang, C. de la Muela, Craven- 
street, Strand, London.—A ication from A. de la Muela,—17th 
May, 1879. 


1996. Motive Power, A. M. Clark, Chancery-lane, London,—A communi- 
cation from T. M. .—20th May, 1879. 
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ABSTRACTS OF SPECIFICATIONS, 
Prepared ty aren are for THE ———- at the office of 


2840. Manoractore or SuLPHATE oF Ammonia, P. Spence and T. Illing- 





worth. - -Dated 16th July, 1878.—(Not proceeded -) 2d. 
The ammoniacal uor of gas works is pumped aed h coils of pipes, 
whereby it is heated by Brom thenos it te carried to the tapofs 


tower, filled with bricks, tiles and other such materials, The liquor runs 
down over the s' of the materials and runs out at the lower part 
into a boiler, and afterwards into a second boiler. The first boiler is 
supplied with a nog ¥ of milk of lime to set free the fixed ammonia, and 
steam is blown into it so as to boil and agitate it strongly until all the 
ammonia is driven off. The first boiler is then emptied, and the steam 
Sask cf Uses bothers wills Deine Ate hon oaieeomomeptenenaneing 
of these ers w! a to a condens! 

coil, in which during the filling sqnenty of pee ammonia is poy women 
and is run into the gas liquor well. When the boiler is filled this pipe is 
stopped. The steam from the boiler with ammonia from the 
liquor is now carried off by a large pipe and conducted into the tower at 
nearly its bottom, and passes up through the interstices between the 
bricks, &c., meeting the descending liquor and taking up its volatile 
ammonia ; all this My oe ieee phe the top of the tower to 
the blower, a leaden vessel containing an acid solution of sulphate of 
ammonia, and to which sulphuric acid is constantly added, and crystals 
of sulphate of ammonia are being constantly fished out, 

3174. Hyprovette, C. @. Mueller.—Dated 12th August, 1878.—( Provisional 

protection not allowed.) . 

The water is distributed in the pump barrel by a slide valve combined 
with a piston, while the suction pipe and the pipe constitute 
two piston rods ; a cylindrical piece is brazed to these two pipes, and con- 
tains an angulated or otherwise shaped partition wall which divides it 
into two chambers, one communicating with the suction pipe and the 
other with the discharge pipe. 


ore. onmee Juas, &c., W. H. and G. Wilkinson.—Dated 20th September, 


This consists, First, in securing the covers of the jugs by a screw 
thread or threads. Secondly, in forming a ball or other valve in or near 
the spout of the jug. 

3'763. Macuives ror Dresstnc Groats, P. Jensen.—Dated 24th September, 

Bn (A we 7 . 

¢ lower opening of the hopper vided with 4 curved leather fla) 
from which the groats are distributed on to a roller. To nlate the 
feed of the ts through the opening there is an adjustable slide. 
From the roller the groats fall on to a slanting load easing board, and 
thence they fall —- the sifters which are stretched on the riddle frame 
which is fastened de aframe by means of screws. The sifters are 
arranged with four kinds of meshes, and these are so placed that the 
finest are near the entrance opening from the ee There are adj 
screws, the nuts of which are let into the riddle frame and which serve to 
stretch the sifted ma‘ Immediately under the riddle frame there 
are four shakers with cight slanting surfaces conv: two and two, 
from which the groats pass into distributing gutters through openings. 
3791. Vesset ror Heatine Liquips, W. R. Lake.—Dated 25th September, 

1878.—(A commumeation.) 6d. 

The bottom of a kettle or other vessel is made to project upwards into 
po body of the vessel so as to present a greater heating surface to the 

ames, 


3792. Travettixe Baos, L. Autra.—Dated 20th September, 1878.—(Not 
proceeded with.) 2d. 


Pp . . 

* The bag has a double covering or lining of waterproof material forming 
a space, which, on being inflated, will make the bag sufficiently buoyant 
to support a person in water. 

3'793. Books, aNp Binpie or THE same, F. Wirth.—Dated 26th Septem- 
ber, 1878.—(A communication.) 2d. 

After the book has been rolled in front and behind, and provided with 
a protecting sheet on each side, the back is cut through in such a manner 
that each sheet is single, that is, all the folds are cut off. When the first 
and last sheet of the book are folded back, then several sheets on each 
side of the book are pasted together at their backs, 

3794. Avtoma:ic VenTILators, IV. Symonds, jun., and G. B. Symonds.— 
Dated 26th September, 1878. 6l. Y; 

A louvre board is pivotted in a frame, and in its normal position is at 
an angle of es. One Fst extends through the frame and passes 
through am disc, upper periphery of which has two notches for 
locking the ventilator. In front of the disc is a second disc of non-con- 
ducting material placed on the same pivot, and forming a contact breaker 
or maker. On the upper ion of its ww ome this disc is a plate con- 
nected with one pole of a and the two discs are connected by a 
cranked conn rod with the armature of a number of electro- 
magnets arranged in pairs, one set being for opening and the other set 
for closing the ven' . An ord maximum and minimum electric 
thermometer is suitably connected with the battery and the magnet, so 
that when the mercury rises in the maximum tube the ventilator will be 
eet, and when the mercury falls it will be closed Above the first 

is a pivotted armature with a catch for taking into the notches in 
the disc, and above the armature is a ran of electro-magnets connected 
with and operating simultaneously with the opening and closing magnets, 





3795. Uetmets, Hats, &c., 7. Townend,.—Dated 26th September, 1878. 


The helmet or hat is formed of a combination of straw, palm leaf, or any 
ble grass, cork and any suitable cov . The straw or other 
material to form the inner surface is blocked to required shape, and 
on it is placed a layer of cork, secured by cement. A covering of cloth or 
other suitable material is then united to the cork by cement under 
pressure. 
3'796. Porous BLock ror THE ComBusTION or Liquip HypRocARBONS’ 
G. H. Lilley.—Dated 26th September, 1878. ° 
The block is saturated with hydrocarbon oils and used for ucin; 
heat or get It consists of 48 parts by weight of fire-cla; ed wil 
16 parts of pipe-clay, 4 part sand, and 12 parts of finely-divided carbona- 
ceous or vegetable matter, together with sufficient water to make the 
mass cohere, ‘The blocks are burnt, whereby they solidify and become 
porous by reason of the carb or vegetable matter being burnt 
out. 
3797. Tramway Raizs, J. Hight.—Dated 26th September, 1878. 6d. 
This ‘ists in the bination in a t y rail of alternatiug pro- 
jections and recesses ou each side at the upper part thereof, and of 
angular or >-shaped notches formed on the inner side of the rail at the 








3815. Joirs on Hinors ror Swine Looxine Guassgs, &c., 8. Adams.— 
Dated 27th September, 1878. . 
Two discs are attached, one to the frame of the glass and the other to 
the glass itself, and form between them a box-like recess, through the 
centre of which a joint pin passes. A spring is placed in the recess, and 
by means of the apy pin, which is screw-threaded, the spring can be 
regulated to ex a greater or smaller pressure. 
3816. Triccer on ALARM BELLS FoR SWING AND OTHER Doors, C. Smith 
—Dated 27th September, 1878.—( Not proceeded with.) 2d. 

A T-lever is muunted on centres on the base plate of the bell, and a 
chain is connected to each extremity thereof. These chains are co’ 
at their other ends to a hammer lever carried in bearings. 
one direction, and this hammer lever carries a spring hammer to sound 
the bell. The third arm of the lever serves as a er for the door to 
a6 em, so that the bell will be operated when the door swings in either 

ion. 


3818. Dress Susvenpers, A. L. Fyfe.~-Dated 27th September, 1878. 6d. 
A stirrup-shaped bow carries the pads to grip the dress, opposite each 

other between the extremities of the arms of the bow. One pad is fixed, 

the other being mounted on a screw working through a hole in the arm. 


3819. Casting Merats, W. H. 0. Taylor and J. Wailes.—Dated 27th 





parts where the proleniene on that side occur, such 4 

or opening into the groove of the rail, in conjunction or not, with angular 

or >-shaped notches on the outer side of the rail. 

3'708. MaNnurAcTuRE oF ADHESIVE CEMENT, J. Hart.—Dated 26th Septem- 
ber, 1878.—(Not proceeded with.) 2d. 

One pound of glue is dissolved in an equal weight of water, and }Ib. of 
white 22 boiled oil in about the same proportion, } oz. of alum, and 
jz. of borax added thereto. These materials are mixed ther, and 
Pr duce a soft I d, which, when heated in a pot, may be used as 
glue. 
3'799. MaNuFACTURE OF INDIA-RUBBER CompouNDs, W. H. Bates, @. Bid- 

lake, and H. Faulkner.— Dated 26th September, 1878. 

In order to make india-rubber compounds capable of resisting tensile 
strains, fibrous materials, such as comminuted rags, papier maché, 
paper pulp, or disintegrated vegetable fibre, are combined with the 
rubber, sulphur, and other ingredients usually employed in f 
turing vulcanised rubber. These fibres must be intimately mixed with 
the rubber by a masticating or other apparatus, and the mass then 
subjected to vulcanising process, 

83800. Macnines For SPINnino AND DovusBine, 7. Clegg and BE. Grether.— 
Dated 2th September, 1878. - (Not proceeded with.) 2d. 

The footstep and the bolster rails are fixed in a metal tube, which tube 
can be secured in the ordinary footstep and bolster rails ; the tube forms 
a reservoir for a lubricant, and the footstep, which can be screwed on 
the bottom of the tube, is made with a der to form a recess for the 
reception of sediment. The bolster is let into the of the tube, and is 
recessed and provided with a side o; mem emrned ¢ lubricant to enter 
into the upper part of the bolster. 1e W. e on the spindle is made 
with a conical shoulder and serrated edge, or with catch wires to hold 
yarn when the full bobbins are being doffed. 








sptember, 1878.—( Not proceeded with) 2d. 

In order to make hollow or ring-shaped castings the molten metal is 
run into a mould kept in rotation at such a velocity that the liquid metal 
is driven by centrifugal force against the inner circumference of the 
mould, and as it cools the metal becomes solidified in the form of a ring- 
shaped or hollow casting, thus doing away with the use of a central core. 
3820. Manuracture or Tires, C. H. Murray.—Dated 27th September, 

1878.—(Not proceeded with.) 2d. 

In order to prevent the stream of clay issuing from the die travelling 
faster at the centre than at the sides (owing to friction at the sides of the 
die and moulding box) cheeks are applied at the inner side of the dic 
immediately above and below the opening forming the die, such cheek 
presenting to the clay frictional surfaces extending inwards from the 
central parts of the top and bottom of the orifice, and gradually 
diminishing (from the centres of the top and bottom) towards the sides 
of the orifice. 

3821. Sear ror Sustaininc Persons In THE Water, A. W. Birt.—Dated 
27th September, 1878. 4d. 
The seat is like a camp stool or folding seat, and has attached to the 
upper and lower parts of the two frames cork floats or water-tight vessels, 
a space being left at the centre through which the arm can be thrust when 
used as a lifebuoy. 
3822. CurmeeInc Wv0t, Corton, &., W. A. Barlow.—Dated 27th Septem- 
ber, 1878.—(A communication.) 6d. 
The sliver is compressed at r distances by the aid of a woven 
band, web, or cord. The combings to be treated are arranged in sliders 
of convenient thickness and lapped spirally with the band or web; the 
parts covered or compressed are thereby prevented from taking the dye 
and will remain unaff y the process. The apparatus consists 
chiefly of two feeding cylinders delivering the sliver into a funnel-shaped 





8801. SicnaLune By Execrricity, FE. B, Bright. —Dated 26th September, 
1878. 


This consists in the employment of electrical measures of resistance 
in posts or boxes fixed in streets or buildings, whereby a warning 
of fire or a call of any kind is given by a fi key, prmenns plug, or 
push knob, or other convenient means of or breaking or varying 
an electrical circuit or circuits. By this means the locality of the warn- 
ing or call is indicated by balancing the electrical resistance of the con- 
ducting wire in combination with such electrical o ist, ' 
by the use of differential coils ted to the apparatus at the fire 
station or the piace where the call is given, which is furnished with 
corresponding measures of resistance. 
3802. Warkixa Sticks, Umsrecya Sticks, &c., W. A. Barlow.—Dated 
26th September, 1878.—(A communication.) 6d. 

A plan or ne around an axis, held or acted a by a spring, is 
let into the walking or other stick, and when pulled out is prevented 
rolling up by a spring catch which is released by pressing on a button. 
3803. Tea Urns, D. Rushworth.—Dated 27th September, 1878. 2d. 

The interior ptacle is of lied iron and the exterior jacket of 
copper, the space between the two forming a water jacket. 

8805. Box or Carver ror Conrarnixc Sik, Brain, &c., D. Whyte.— 
Dated 27th tember, 1878.—( Not proceeded with.) 2d. 

The box is divided into a number of drawers having at their sides 
sockets carrying spindles to receive the bobbins, and bet the bobbi 
are guide pieces, and in front of the drawers slits or holes for the passage 
of the threads, silk, or braid on the bobbin. 

3806. Lozences, J. Wilson, sen., and J. Wilson, jun.—Dated 27th Septem- 
ber, 1878. 6d. 
consists in constru or manufacturing lozenges in pieces and 
forms, which fit into or st one another to form pi or other 
devices, or to form the outline of an object. 
3807. Storrers anpD Botties for conrarntna AERATED Liqurns, &c., Z. 
Vallet.—Dated 27th tember, 1878. 6d. 

The stopper is formed of a conical, spherical, or partly spherical sha; 
and of any suitable material, cov: with india-rubber. To secure the 
stopper or the frame which holds it, one or more grooves are formed 
externally round the mouth or neck of the bottle, for fixing by means of 
wires a hinge or eye to hold the stopper. This — or eye is connected 
to a like part on the stopper. Opposite the hinge the stopper is provided 
with a projection or hook, or hole or groove, there being a similar pro- 
jection or hook on the bottle, so that by means of a wire the may 
be fastened and the stopper held pressed on to the mouth. The stopper 
has an opening through the centre, so that the bottle may be filled with 
the stopper secured in position, the stopper being provided with a non- 
return valve. 

3808. MacuINeRY FoR THE MANUFACTURE OF METAL TuBes, J. Wadding- 
ton.— Dated 27th September, 1878.—(Not proceeded with.) 2d. 

A sheet of thin metal is secured by a holding bar gpd levers 
and weights, and cut by an ordinary shear. The edge of the strip cut is 
then folded by a presser bar, which forces a portion of the strip into a 
grooved bar; another bar with an L- groove then flattens down 
the folded part, which serves to hook the strip to a mandril, around 
which it is turned, so securing the tubular form, and after pressure by 
oa grooved rollers the tube is ready for securing by soldering or 

razing. 
8809. Hair Comns, J. Hickisson.—Dated 27th September, 1878.—(Not pro- 
ceeded with.) 2d. 

The combs are manufactured from any of the usual combinations of 
chemical compounds or agents employed for dyeing human hair, com- 
bining with them vulcanite, india-; Tey glue, gelatine, or other tenacious 
substance, so as to form a base in order to fix the compounds in a solid 
form or mass. 

3810. Writtxc axp Drawine Pencit-cases, J. Peacoch.—Dated 29th Sep- 
tember, 1878.— (Not proceeded with.) 2d. 

Two parts, each fitted with joints to receive the material to be used, 
and reservoirs for holding a supply of the same, are connected together 
by an internally screwed collar with a division in the centre. Near each 

int are indicator holes bored through the point, in order that a little 

ht jmay be seen through the holes by withdrawing the o 
propeller, and thus ascertain if the stock of material wants replenishing. 
3811. Reverstste Tramway Ratts anp Cuairs, 7. Floyd.—Dated 27th 

September, 1878.—(Not proceeded with.) 2d. 

The rail is in two halves, which, when brought together, are similar in 
section to an H, the top right-hand portion and bottom left-hand portion 
being thickened to form a tread for the wheel, the other opposite branches 
acting as guard rails. The chair is in the form of a jaw, into which the 
rail is dropped, one side of the chair atl. J be] between which and the 
bottom tread a wedge is driven to secure the rail. 

3812. GeaRING ror CoLtiery, WINDING, AND OTHER Enatnes, J. Daglish 
and H, Lawrence.—Dated 27th September, 1878. 6d. 

An inclined block or sliding wedge is attached to each of the four valve 
levers of a double cylinder colliery winding or other engine, and motion 
is given simultaneously to each of these inclined blocks or sliding wedges 
by rods attached to levers keyed to a weigh bar. This weigh bar receives 
its motion by a double-ended lever ees thereon, and to one end of this 
double lever is attached a rod ing to the governor, and to the other 
end is attached a rod 4 fo the engine attendant, so that the governor 
or the attendant can independently give simultaneous motion to the 
four inclined blocks or sliding wi . The angle or position of the 
lifter or tri lever is thereby altered, and thus the time of contact 
with the o: cam lever or wiper, as the case may be, from which 
the valves receive their motion, is ted or regulated. 

3813. Lockinc-nuT AND WasHER ror Screw Botts, IV. R. Lake.—Dated 
27th September, 1878.—(A communicatwn.) 4d. 

A spring is fitted to the under face of the nut, and works over 
ratchet teeth formed on the upper face of the washer. By depressing the 
pin the nut can be unscrewed. 
$814. Sreep InpicaToRs AND REGULATORS FOR MACHINERY, W. Siith 

and R. Wall.—Dated 27th September, 1878. 61. 

A pump driven by the engine shaft consists of a circular box, in which 
a drum revolves and forces water through one of two tubes leading to an 
indicator, the water acting on the vane within a circular box, thereby 
causing a pointer on the same spindle to move over a graduated dial and 
indicate the degree the vane has been carried back by the force of the 
water, By ting the indicator with the throttle valve the apparatus 























will serve as a governor, and by putting a pencil in the indicator and 
passing a strip paper saress, diagrams oak be taken sad the perform: 
ance registered. 


p tube wherein the sliver is compressed ; from this tube the 

sliver is fed forward, and a device or bobbin, having a circular motion 

around the axis of the tube, twists the web or band round the sliver. . 

3824. Spokes ror Bicyctes, &€., H. A. Barrow.—Dated 28th September, 
1878.—(Not proceeded with.) 2d. 

The spokes are made of a flat or oval section instead of round as at 
present. 

3825. Grinpine Linseep Cake, &c., W. Rowlandson.—Dated 28th Sep- 
tember, 1878.—(Not proceeded with.) 2d. 

The apparatus consists of a pair of rods studded all over with projecting 
points, , or protuberances. 

3826. Sprincs usep tn MACHINERY FOR WRINGING AND Mancuine, T. 
Bradford. —Dated 28th September, 1878. 4 

This consists of two or more layers of steel bent to a suitable aoep and 
of equal lengths, save and except a slight additional Jength of the lowest 
layer to allow of its being turned up at each end for the upper layer or 
layers to butt up against when under pressure. 
$3827. Tricycies, B. A. Joule.—Dated 28th September, 1878. 6d. 

A single driving wheel is in the rear of the machine, and two steering 
wheels at the front, the seat pe | over the former. The cranks are 
keyed to the driving wheel axle and throw together ; they are connected 
by rods to two vertical levers whose centre of motion is on the frame 
above the front axle, and whose upper ends terminate in a handle which 
the rider moves to and fro by hand, so as to actuate the cranks. The 
steering is effected by the feet acting on treadles, so as to cause the front 
axle to turn to one side or the other on a central pivot. 

3828. Propuction or Mopets, Desicns, oR PaTrerns, G. Stephenson.— 
Dated 28th September, 1878. 2d. 

A design is cut partially through a thick card or a sheet of any soft 
metal, and by a turn of the knife the surface of the cut is thrown out so 
as to form it into a projection upon the surface of the card or metal. 
This plate forms the model from which a photographer takes his negative, 
or plaster casts or casts in sand may be taken. 

3829. Macuinery For Dressinc Grain, RICE, AND SeEDs, H. Cutler.— 
—Dated 28th September, 1878. 6d. 

The sieves are supported at one end by pivots having reciprocating 
motion, of which the sieves partake, and at the other by elastic sus- 
penders. In conjunction with these sieves strikers are ed, whereby 
a downward and upward shaking or jumping motion is given to the sieves 
in addition to their reciprocating motion. 

. Empossep MATERTAL FoR WALL Decoration, J. Harrington.— 
Dated 28th September, 1878. 4d. 

A compound is prepared, say, of glue, fine saw-dust, and glycerine, 
which is applied to the back of the embossed material so as to completely 
fill in all recesses in the back thereof, and produce a perfectly plane sur- 
face ; over this is applied a sheet of paper. 

3831. Burr Hinaes, C. L. Boyce.—Dated 28th September, 1878. 6d. 

In order to prevent the knuckles opening out when excessive strain is 
put on them, the middle of the end of each projecting piece of the 
blank is formed with a tongue, and the middle of each knuckle piece in 
a line with the inner edge of the flap part of the blank is pierced with a 
hole for the tongue to pass through. The knuckle is then bent to a 
tubular form, the tongue being passed through the hole, thus firmly 
securing it in position. 

3833. Name Door, Wrxpow, anp Letter Puates, &c., J. Diryhurst and 
W. McGee.—Dated 28th September, 1878.—{ Not proceeded with.) 2d. 

Openings are cut or pierced in a metallic plate tu the outline of the 
letters of the name om to be produced ; a plastic sheet of \ulcanite is 
placed at the back of the plate and over the perforations, and the whole 
is subjected to pressure in a press when the vulcanite fills up the perfora- 
tions. The plate is then heated to about 300 deg. Fah. 

3834. Wixvows, &c., J. F.C. Farquhar.—Dated 28th September, 1878.— 
(Not proceeded with.) 2d. 

The windows of carriages are made to work on two centre pins, which 

are fixed at the top and bottom of the window frame, so that the window 


moves upon a verti 


$3835. Wartcu Keys, Rattway Keys, &€., P. 0'Grady.—Dated 28th Sep- 
tember, 1878.—(A communication.)—(Not proceeded with.) 2d. 

The handle of the instrument consists of a strip of steel wire doubled 
into a bow, and carrying between its ends the shank of the key which is 
pivotted thereto, so as to be turned up into the bow when not in use. 
3837. Execrric Lieut Apparatus, A. Longsdon.—Dated 28th September, 

1878.—(A communication.) 6d. 

The carbon holders are each suspended by chains from adisc. The 
disc from which the upper positive holder hangs is twice as large as that 
of the negative holder. The chains are applied so that when the upper 
holder goes down be its weight the lower holder is thereby caused to rise, 
and as the latter only rises half the way the other is descending, it results 
that the light always occupies the same spot in the room. As the weight 
of the upper holder, in order to prevent its motion from being influenced 
by dust, must not too small, the course of this bar is regulated and 
slackened by means of a flyer wheel revolving in quicksilver, the axis of 
the flyer carrying a wheel which gears with a cog wheel on the axis of 
the discs. In order to prevent a retrograde movement when new carbons 
are put in, the cog wheel is provided with a ratchet wheel. To fix and 
regulate the distance of the carbons on the axis of the discs and the cog- 
wheel another disc is employed, and on the latter a brake consisting of two 
parts connected bya link. In the lower part which turns on the com- 
mon axis is bored a hole in which a pin takes, a certain amount of piay 
being allowed, thus limiting the retrograde movement of that part of the 
brake. At the upper arm is a brake block, and at the other end an 
anchor of an electro- etic spiral down on a brass bar. When 
the lamp is in operation the anchor is drawn into the spiral, and the 
brake block pressed on the brake disc, and in its further advance drives 
the same backwards as far as the regulating screw permits. By this 
qocone the upper —- e raised conan the lower _ gst and the 

i appears. carbon is mally consumed, the current ws 
ans and its effect on the magnet gradually relaxes. The Same 
assisted by its spring, the effect of which can be regulated through lever 
and screw, and through the weight of the holders slowly moves back- 
wards, causing thereby the brake disc to move forward and the holders 
to approach each other. This movement completed thus far, as the brake 
disc has been previously turned back, the lower part of the brake bears 
against its pin, in consequence of which, if the current continues gruw- 
ing weaker, the brake turns in the link, the brake block releases the 
disc and the carbons approach each other; the current is thereby 





strengthed and the brake again takes on to its disc, either holding it fast 
if the carbons are in the t position, or fetching it back if they stand 
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too near each other. If the carbons are to be exchanged 
fixed by the regulating screw and the work thereby stopped. 
$3338. Manuracrure or TaBLe Curuery, i“ M.and H. Warner.—Dated 


the brake is 





28th mp et poonins af 
This consists in empl = my moulded to a suitable am, 
t d by i 4a ee’ or a suitable liquid, and fitted into a 
socket on the oiearsub te aaah the handle is to be attached. 











3839. Macuines ror Makinc Brususs, W. H. Gosling.—Dated 30th 
September, 1878.—(Not proceeded with 

The main drivi -_ cam shaft is placed in suitable pons yon ape 
the work table. r which forces down the tuft and and 
winds it round the tu screws it into the wood is placed in suitable 
bearings, in which it can a both slide up and down and rotate. 

3840. GranuLatinc MIListongs, J. W. Throop.—Dated 30th September, 
1878.—{4 communication, ) 4d. 

This in the lication of fluoric acid to the grind 
surfaces of millstones for the purpose of cleansing them of “‘ glaze,” an: | 
at the same time opening the pores or granulations. 

3841. Appararus For Keepine Bepc.orues in Position, H. B. Barlow.— 
Dated 30th September, 1878.—(A communication.) 6d. 

The lower ends of the sheets, ets, and the coverlet are secured by 

a clamp placed between and connected to the bed- -posts, and the for 
sas is also secured at the upper end Aes arod fastened to the ~r> 

and passing th a loop of the sheet. The upper sheet an 
——— folded over ~ the head of the bed are secured by light 

ips. 
3842. Bronzinc on Decoratine Woop, Porcetary, &c., H. B. Barlow. — 
Dated 30th September, 1878.—(A communication.) 2d. 
This consists in the use of a solution composed of a concentrated solu- 
- of soluble glass th potash, or a silicate of potash, and of 
of about 20 deg. of Beaumé’s hydrometer. 
3943. OBTAINING AND APPLYING MOTIVE ga M. Muret.—Dated 30th 
September, og proceeded with.) 

A rock motion is im) y hand or y- RE to a semicircular 
stand, in the centre of which is a vertical lever with a weight at its _— 
end, such stand being connected by cranks or suitable gearing to 
machine to be driven. 

3844. Propuctye Ioprxe anv Brome, C. M. Sombart.—Dated 30th Sep 
tember, 1878.—(A communication.) 4d. 

A stone, clay, or timber tower has an inner filled with coke, stone, 
er other suitable material, both the upper an de lower part of tower 
left clear. Boiling fluid containing iodine and brome are introdu 
through a tube to the upper part, ond pass ag the me pina 
bottom. Iodous and b pours (: any 
convenient apparatus) escape Kem sa an aperture near the deli: tae 
aaeges fluid is freed by passing steam through a tube, and is then 
run 
3845. Lire Preservine Bett or Booy, B. oe a 80th September, 

1878.—(A — Not 

- relates toa = ~ wt ~ + vad = which ta made aren tnt but 
au! a age f expan yy means of a disten spring an 
a suitable valve attachment. . 

3846. Exrmovuisuic Firss, 7. F. P. McM. Masvengh —Dated 30th Sep- 
tember, 1878.—(A communication.) Void.) 
fire-exti compound consists of a a of about a 
parts of chlorate of potash resin, nitrate of potash, and oxide of manganese, 
moistened with a solution of silicate of soda, and compressed into a 
block which is surrounded by a fireproof wrapper, and fitted with a fuse. 
A number of the blocks are arranged near the ceiling, and their fuses 
ae or more fuses stretched across the room, so that when it 
wil then it will meee communicate with a com) d, which 
then nies e gas or The valves of 
prs, i which Ee ingrdien ingvedionts ore aized te produce the extte- 
er , are fitted with a od nk which is confined — an inflam- 
mable ag so that when ignit re the spring will be released and 
open the valve automatically. 
3847. Sprxxtna, FE. Hird.—Dated 30th September, 1878. 8d. 

In order to enable the spindle of a throstle, or a pega | or doubling 
frame, to put an increased number of turns or twists to each inch of yarn, 
without increas the actual velocity of the revolution of the —_ 
itself, the spindle flyer and bobbin co a kind of planetary 
imparted to them, that is to say, at the same time that the spi nd 
revolves round its axis, the axis a carried round in an orbit, so 
the revolves once whilst the revolves once round » orbit, 
two twists are put into the yarn for each revolution of the 
central spindle is oma ng oom 8 os below with a disc w! 
two ends of the outer . the flyer ch cay the 
The central spindle is driven ‘4 ‘the t tin roller as usual, and it drives 


the outer spindle by means of an endless band or other 
The upper part of the central spindle is tubular, and the yarn 

thi this and thence through a hole in Sie, sa He yn gee 
a friction pulley, and through an eye in “aa upper disc above the centre 
of the outer spindle, and so on to the flyer. 


3848. Apparatus For EQUALISING Saas, T. G. F. Dolby.—Dated 30th 
September, 3878. 6d. 

This is specially designed as a letting-off motion in looms, and consists 
of a worm wheel, a worm, and a weight combined, so that the latter 
hangs on one side of the warp beam, and holds the warp at a uniform 
tension. The wheel is fixed on the end of the beam and the worm in 
four therewith with its spindle wor freely in guides on the frame. 

the lower end of the spindle the reig t is hung, =“ acts th the 

— and wheel on the beam, thus keeping the warp always at a uniform 

nsion. 

3849. HorsesHor Bak on Pisa, A. M. Clark.—Dated 30th September, 
1878.—{A communication.) 

The horseshoe blank has oe calks thereon, and is constructed with a 
continuous web along its inner edge, said web extending from end toend 
of the blank. 

3850. Temperinc orn INcREASING THE PowER OF RESISTANCE OF ARTICLES 
OF KT J. H. Johnson.—Dated 30th September, 1878.—(A communica- 
tion 6d 

The article to be treated is heated and immersed in either sulphuric 
acid diluted with water, hydrochloric acid with water, or turpentine with 
about five to six times its volume of water. 

3851. Apparatus FoR Mrxinc on BLenpinc Liquors, M. D. Macdonald. 
—Dated 30th September, 1878.—( Not proceeded with.) 2. 

A pump is fitted with a number of tubes, which are placed one in = 
of the reservoirs containing the liquors to be mixed, and when the 
is worked the liquors passing through it together are thoroughly ~f 


3852. Boots anp SHoes, A. Cridland and D. Rose.—Dated 30th September, 
6d. 


1878. ° 
A machine is employed for cuttin; i aes ogy — blocking the leather 
for making the fronts of boots an is provided with a steel 


plate, having in it an aperture of the =, v dimensions of the larger 
part of the tront or toe of a boot last, and with a metal block of the shape 
and dimensions of such front or toe, being consequently smaller than 
the aperture at the extremity of the toe which forms the bottom of the 
block, and larger at the hinder part which forms the top. The aperture 
in the steel plate is surrounded by a sharp edge of steel which acts as a 
knife. The steel plate is stationary, but the block is movable, and is so 
placed as to descend when the machine is worked immediately over and 
into the aperture. 

3853. Materia anp Buryers ror Licutine, A. Wilkinson and W. 

W ellings.—Dated 30th September, 1878. 6d. 

Bisulphide of carbon and naphtha and benzoline are mixed in equal 
propertions in weight, and used to light railway or other carriages. 
These ingredients are purified by passing through a box containing bisul- 
phide of lime, and then down vertical tubes into horizontal tubes to the 
burners which have at the centre of the “‘ elbow” portion a valve through 
which a screw passes. By a the screw the tiquid falls ty a cup 
at the bottom of the burner, whic’ be momentarily er 
short time gas generated at a powerful pressure. A coi 
placed in the vertical tubes to prevent the liquid running too — to 
the burner. 


3854. Harvestinc Macurxes, B. Samuelson and W. G. Manwaring.— 
Dated 30th September, 1878. 10d. 

This relates to improvements on patent No. 3758, dated 12th Sept., 
1876, and consists, First, in those cases in which the ap es to the 
bridge piece are fixtures. One of the two rollers form part of the 
raking device is abolished, and a single roller is attached to the rake arm 
so that it is capable of sliding thereon — the progress of the machine, 
so as to take either ef two paths, and thus enable the rakes to act in one 
case simply as gatherers, and in the other to remove the cut crop from 
the platform. Secondly, in order to move that part of bri piece 
which is towards the front of the machine when it is nota fixture, a 
lever is hinged so as to have both a lateral and vertical motion, 
the lateral motion being under the control of the attendant, causing the 
lever to come into or contact wita the roller on the rake arm, 
whilst the vertical motion controls a portion of the bridge piece and takes 
place only if the lever has been brought into contact with the roller. 
Thirdly, the dividers and corn-lifters of the apparatus which lifts the 
crops are jointed in one or more places. a in those machines 
having the cutter-bar hinged to a lever or frame lying in front of or 
behind the main frame, the cutter-bar is lifted and the joint prevented 
from acting at the same time by so shaping the lever or frame that it 
presents a projection on its under side, against which a stud bears, such 
stud being attached to another lever whose lower end 1s | hinged to the 
cutter-bar, while the upper end is conti d by the 








3855. Correctinc anp ApvyustiInc Hretinc Errors ry COMPASSES, 
F. H. F. Engel.—Dated 30th September, 1878.—(A communication.)—(Not 





proceeded with.) 2d. 
Athwartship in the vicinity of the p and in tion with 
one or more pendulums, are bars of soft iron, which, when the 


ship heels over to — ‘side or the other, can incline in the opposite 
direction, and in the elevated ends of which a south pole, and in the 
depressed ends a north pole, is produced. 


3856. Manixe Torpepors, B. J. B. Mills. a~Duted 80th September, 1878.— 
(4 communication. )—(Not proceeded with -) 2 

d to torpedoes, by means of which they 

will attach themselves to an iron vessel. 

$857. Reexs, Spoois, on Bosprns, F. Wirth.—Dated 30th September, 1878. 
—{A communication.) 10d. 

The bobbins are made of pasteboard in place of wood, and consist of a 
central tubular piece, either in one piece or in sections joined together, 
and upon which the two heads are fixed either by a machine or by hand. 
The pasted strip of paper is fed to a peee pos spindle, around which it 
is twisted until a tube of the Pg meng ired thickness is formed, when it is 
removed and the heads st. fro d are then secured, thus 
completing the bobbin, which 9 ‘ion oiled, baked, coloured, and 
smoothed. 

8860. Burroy Fearne, H. J. Hadda™—Dated 1st October, 1878.—(A 
communication.)—(Not proceeded with.) 2d. 

The button is attached by a oars fastener provided with as _— 
to receive the shank, and having lancet points to penetrate and set 
same in the material to which it is attach Th is formed of 
round wire, so as to allow the button to swing freely and also prevent the 
shank pressing into the material. 
$861. Composrrion ror RENDERING RAILWAY AnceEs AND a, Srruc- 

TURES WATERPROOF, H. Lockwood.— Dated 1st October, 1878. 

The composition is formed by the odmixtere in about * parts of 
coal tar, pitch, Archangel pitch, Stockholm tar, cotton Ae oil, anthra- 
cine oil, and resin, the xture being heated ‘and a coating jin. thick 
laid on the top of the arch, arch, a light coating of varnish is then applied hot, 
followed by a layer of “ brattice ot ” then another coat of varnish, an 
next a layer of roofing felt, and a third cout of varnish, after which a 
second coat of “brattice cloth” is applied, and finished off with jin. 
coating of the composition. 

3862. CooLtnc anD REGULATING THE TEMPERATURE AND DRYNESS OF AIR, 
H. and J. Bell and J. Coleman.—Dated 1st October, 1878. 13. 

The air is drawn by cylinder and piston n pumps from the atmosphere 
and compressed, and i after to the action of oe. of 
water to remove the heat rendered sensible b the compression. 
water thus applied is injected th arose into the top of a vessel 
with a number of perforated dia 8 through which the ai 
and is acted on by the water. i air then passes through other 
perforated dia; s to depose the moisture suspended therein, 
and whilst s in a compressed state is passed over metallic sur- 
faces cooled externally to a lower temperature than the water. 
The air then passes to the cylinders and acts on the pistons so as to 
assist in working the pumps, at the same time re-expanding the air, 
which is then caused to enter the building to be ventilated. 

3863. Mareriat ror Dresses, * J. Senter — Dates ies October, bev 4 














Ladies and children’s ae 
not affected by heat or rain is more durable and less qaqeniies than 
other fabrics. 

3864. Apparatus ror Drawinc-orr Wine, Beer, &c., W. Shanks.— 
po taped pipe hast 1 leg placed outside th k wh 
pe its longer leg outside the cask when 
in use, and is secured to the chine of the cask by a sli + and is 
provided at its lower end ‘with a tap and nozzle. shorter leg is 
inside the cask, and extends to and rests on the ‘bottom 80 as to 
held steady. To the lower end of this pipe pe is itabl 
joint a flexible tube perforated at its ou Fa ak aeon ied with a 
tubular float, which keeps the perforated end near the surface, so as to 
enable the Dae - — draw off the clearest part of the liquid. A 
vertical glass ypted to the barrel of the dra’ -off cock and 
extends upw: araliel tot to the outer leg of the syphon, thus enabling 
extends upward uid in the cask to be at once seen. 
3866. Fire-Licnters, 4. Pilling.—Dated lst October, 1878.—(Not pro- 
oo tn | d out and red with a layer of sha 

A sheet of paper is spread out and cove a layer 
which are together rolled up into a cylinder of several an ay 
diameter, and the outer edge of the ogee brushed with melted resin, 
and then dipped into a solution of resin, paraffine oil, or other inflam- 
mable matter. 

3867. Pire Vice, P. Emanuel.—Dated 1st October, 1878. 

This consists of a lower fixed jaw composed of a 
movable upper jaw pivotted between the cheeks o! 
jaw having serrated V-shaped notches for gri 
are hi together at one end by a hooked 
jaw engaging a joint 
readily detached to 








of oe and a 
B son lower jaw, each 


~ Fen part on the upper 
in the lower jaw, so as to enable the two to be 
iow a o oe * to be = eee ithout sli; it 


Corkscrews, £. P. Alexander.—Dated 2nd October, 1878.—(A com- 
munication.) 6d. 

This consists in forming the corkscrews in all their parts of one single 
or of several metallic wires. The wire, cut to a length and pointed, is 
placed in a slide, then directed automatically on a mandril carried by a 
vibrating lever, the lower of the mandril being hollowed out in 
order to embrace the form of the wire. man descends an 
strongly on the wire, leaving the ends of equal or unequal lengths, the 
one forming the handle and the stem, und the other the screw. Imme- 
diately a pair of pincers worked by cams advance, and in shutting roll up 
the two ends of the wire around the mandril in order to make the handle. 
The pincers then retire, and a cylinder with a projection on its face and 
a groove all along advances and seizes by its projection the wire opposite 
= — int, rolls it up into a volute, and forms the stem. At the same 

ee of the pointed wire being taken in the groove around 
a Saeed dril, 200, vemaios immovable during the rotation of the man- 
dril. By its 1 snoveniont the wire is compelled to follow all the turns of 
the spiral es in the mandril, in order to form the corkscrew, pro- 
perly a! = ioe 


3869. Hanp Seep Disere, R. Holmes.—Dated 2nd October, 1878. 6d. 
The reservoir used to carry the seed is constructed with an internal 
perma having a sliding plug or valve by means of which the desired 5 5s 
pry | is allowed to pass from the reservoir into the hole made by 
the. Sa the dibble in the earth, and attached thereto are suitable 
handles, by means of which the dibble is used and actuated. 
38°70. GLove Fastenincs, G. Lee.—Dated 2nd October, 1878.—(Not pro- 
ceeded with.) 2d. 

A band is attached to one side of the vent of the glove, and 
through an eye on the other side, such band being long enough to allow 
the passage of the hand and furnished with slots or rings to fit on to one 
or more studs fastened on the glove. 

3872. Macutnery ror Preparine Seep ror THE O1L Press, R. Dari- 
son.—Dated 2nd October, 1878. . 

A table is fitted with a lever, by means of which side plates are raised, 
and in conjunction with ends attached to these plates, forms a receptacle 
to hold the seed to be made into a cake. When filled with seed it is 

under a working from above, and by aid of a lever in con- 
nection with suitable valves the lower ram with the plate and seed, is 
caused to fall within a pressing box, and is followed by a ram, 
which is caused to pi ——— oy to press thy into the 
proper form of cake to placed in the ordinary hydraulic press. 4 
reversing the “ate the upper ram is and also the ioe one wi 
the . which is then taken to the hydraulic presses. 
3873. ante AND PROJECTILES WITH EXPLOsIVE CHARGES FOR SIGNAL- 

Lina, &c., S. J. Mackie.—Dated 2nd October, 1878. 6d. 

In order to prevent the danger of premature explosion, within the 
detonator cap is placed a small fuze about jin. in length, and the cap end 
is closed with | compressed gunpowder, amorphous phosphorus, or some 
other By means should a premature igni- 
tion of the ps a charge take place, the detonator in the explosive 

will be thrown some distance away from the gun before detona- 
tion takes place. e cases of rockets or other receptacles of explosive 
charges are made of metal foil or thin sheet metal, with or without a 
per lining. The Ra eel charge is pressed into the projectile by 
Pparauli lic, " , 80 as to form a solid mass, 
in a to ‘prevent its i on the starting of the pro- 
= Wings are used to steady and control the flight of the rockets. 
“ and other missiles and fragments of metal are intermingled with 
the explosive charge. 

3874. Ho_per ror Biixp Corps, L. Coplovna.— Dated 2nd October, 

1878.—(Not proceeced with.) 2d. 

A short taper — with an ‘pening in front is fitted with lugs toattach 
the same in the required on. Within the tube is a conical plug 
bored vertically with a ca hole, which slides on a jin fixed in the 
tube. When the cord is passed into the tube between it and the plug, 
the weight of the blind acting on the cord will pull up the plu == 
4 e cord. To release the cord, it has simply to han a 

when the plug will descend and the can rhe removed. 
3875. Iron oer 8. BE. Hemming.—Dated 2nd October, 1878. (Not pro- 
ceeded wit) 

Over the eer galvanised wires are strained at a suitable distance from 








s43 . 














the iron of the roof, and at suitable tenes seest. To the 
fastened straw or other suitable material, which 
heomning excessively heated, and also the noise caused 


Tl prevent the the oa 


3877. Tomer Mirror HoLpEers anD ATTACHMENTS, H. M. Williams— 
Dated 2ad October, 1878.—(A communication.) 6d. 

Near the centre of the back of a small mirror is attached a screw socket 
or nut to receive a screw jointed to a rod, also pinted to, « short arm 
attached firmly to the upper section of a series o ic tubes, the 
lower a. of which works in a socket attached to the of 
the stand of a large toilet table mirror. By this means the two mirrors 
may be arranged so that a person using an may obtain front, back, and 
side views at the same time. 

8878. Repeatinc oR MaGazine ATTACHMENTS FOR BREECH-LOADING 
Non) eae A, M. Clark.—Dated 2nd October, 1878.—(A communica. 
tion 

e cartridge magazine is constructed in the form of a curved box or 
tube, corresponding in cross os to the le and diameter of a - 
ridge, so that the cartri ill lay therein upon one another. The 

e is fixed to the | sido of the breech b: oho on the former 
in a groove in the latter, and this end of is closed 

a sort of oar an 





cartridges. At this 

ae Th spring presses folk slidin, 

m: ©. pon a or follower in the 

magazine, and servin to food the cartri to the carrier as fast as it 

transfers them to the 1. This follower, which — in the form of 

a roller, bas pins at 5 4 —_ which run in guide slots in the front and 

rear of the ving at one end for ree? holding 

the spring and tollovrer back whilst the magazine is being fill 

3879. VenTILaTING Apparatus, TW. Scott.—Dated 8rd sa 1878,— 
(Not proceeded with.) 2d. 

A square louvre case is placed on the roof, and has four ventilating 
shafts, one in each corner, in communication with the interior of the 
aa and enclosed with vertical curved vanes, in which two lateral 

Pp ‘icate with the interior of the case. In front of each 

g is another vertical curved baffle plate which guides the wind in 

certain fixed directions through the case, entering from either of the four 
sides, and issuing at the opposite side. 

8880. Apparatus ror Sewino Hat aeons, W. L. Bigelow.—Dated 3rd 
October, 1878.—(A communication.) 6« 

The bed-plate of the sewing machine is cut away in part up to or about 
where the needle operates, leaving a sort of arm or part table on or 

t which the body of ‘the hat “rena and this bed-plate has motion 

ven to it te vibrate the hat body 8o that the needle with its 
thread may be passed alternately | Ame 9 the "hat body and then throu; 
the edge of the leather lining. A holder or holders are employed to re’ 
throngh the part of the bey of the tat, may alway pace oly rront 

rough the e =, of the may alw: rough 
the inner or under that part of the body Soraed byt the connection 
of the crown part wi aa part, without the needle passing to 

pon thereof, and also the edge of the leather lining in correct Sclativg 

tions. 

3881. Apparatus ror Preventinc Down Dravout In Cuimneys, A. aunt 
and R. Scotland.—Dated 3rd October, 1878.—( Not proceeded with. 

Pe. chimney cowl has a plate formed on its upper end, which esos 

of the Around the cowl a series of oval or other shape 

i les are made circumferentially, and each is fitted with a 

connected to the door of the hole at the diam: opposite side of the 

cowl. The wind acting upon one door will clese the same, and at the 
same time through the connection open the door on the opposite side. 

3882. Apparatus For Breakine Ice or Syow on Sipe WAuks, &c., J. 
ven .— Dated 3rd October, 1878.—(A communication. )}—(Not proceeded. 
wit. 

Anum ot radial steel knives are arranged round the circumference 
of a drum, which is fixed in a frame and caused to travel over the ice to 
be broken, when the knives fall with a cutting blow successively thereon 
and break’ up the same. 

3884. Syrup To ne Usep ror Dicest1sLe Purposes 1x Foon, BE. Beanes 
—Dated 3rd oe Ll —(Void.) 2d. 

Wort is ture sufficiently low so that the distase 
is not injured, and is ‘converted into a syrup containing the distase 
previously existing in the grain in an active form. 

3885. Macurery ror Srinninc aND Dovpiinc Fipres, L. Smith, H 
Greenwood, and W. H. Knowles,—Dated 3rd October, 1878.—(Not pro- 
ceeded with.) 2d. 

An endless band is carried over driving pulleys, so that each band will 
drive four spindles, and in order to tighten the band a stretching pulley 
is mounted on a slotted bracket. 

83886. Fioatine Vessexs, R. Dougan. —Dated 3rd Cnty, 1878, 6d. 

The boats are made in id the hi 
crew placed in one section, and the 
coupling is automatic, and . feng dw! sinking of one section 

a certain f against it shall liberate the 


pod The a joined A. wendy ma id th pli 
tions are gangways, and the cou! ] 
are paw ok automatic by means of P metal springs. - 
3887. Lirz-preservino Vests, P. O’Carroll.—Dated 3rd October, 1878.— 
(Not proceeded with.) 2d. 

The vest is made up of two sheets of waterproof material gt 
eed at the edges, so as to form a space between them, which can be 
inflated and serve to support the wearer. 

3889. Steam pemane, A, M. aot. patel 8rd October, 1878.—(A com- 
munication, Not 

A vertical boiler is formed with | foo Sites helically, and deoding from 
the crown of the fire-box to a smoke-box at the upper the boiler 
and combined therewith is an outer helical tube encircling the flucs, and 
connecting the side of the fire-box with the side of the smoke-box. 
3890. Lamps, G. Seagrave.—Dated 3rd October, 1878. 6d. 

In order to prevent the oil in railway and other lamps overflowing into 
the globe by the shaking action of the , an annular drip cup 
surrounds the oil cup, and receives ol which is thrown over the ep of 
the oil cup. 

3891. Manuracrure or Comps, J. L. Nelson.—Dated 3rd October, 1878. 6d 

The guides for the circular saw of the machine are on a movable 
quadrant, which can be screwed up tight on to the same centres as those 
on which the saw revolves, thus simultaneous action of the saw 
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> ie the other. The 





and its guides, and thereby it accuracy of cutting. In order to 
late the number of teeth in the comb, a catch with a aouble lift enables 
the machine to cut any pitch of tooth required. In order to cut teeth of 


any shape a roller is used of the same shape as the back of the comb to 
be cut, and is attached to the back of The om — or comb holder, 
and moved simultaneously with the “glands” os the tumbler on the 
main shaft of the machine. 


3892. a J. H. Johnson.—Dated 8rd October, 1878.—(A commu- 


nication.) 

The vibrating gjate is pierced with a hole and is placed under a recess 
formed in the un ‘ide of the cover of the wooden box of the telephone, 
with an india-rubber washer extending all around its edge, and the small 
end of the mouthpiece communicates with the recess above the vibrating 
plate. To the under side of this is attached a tube containin, 
reed, and one or more holes are formed in the bottom of the box. by 
blowing through the mouthpiece the reed is caused to vibrate and 
a musical sound to serve as a signal, which will be transmit 
receiving instrument. 

3898. ‘‘ Water Topacco Pires,” &c., BE. A. Brydges.—Dated 3rd October, 
1878.—(A communication.) . 

Within the pipe a reservoir is formed by two rubber discs in the centre 
of each of which is a small pipe. That one near the mouthpiece end is 
straight, and the one nearest the bow] bent, or if straight vided with 
a flexible hose carrying on its end a tmall heavy mout age which 
causes the same to follow the movement of the water in reservoir. 
The mouthpiece will thus be always submerged, whilst the. other pipe 
will always be free from water, ro that the smoke is forced to pass 
through the water before getting into the mouth of the smoker. To 
vent water passing through the small pipes into the mouth, short 
project from the mouth end and from the bowl end towards the rubber 
discs without touching the same. 

83804. Fastenincs ror Bracecets, Rix ¥ &e., H. he ae .—Dated 8rd 
October, 1878.—(A ph nampa mm prs t proceeded. wi 

The two ends of the ring are formed one with a peg poor the other with 
@ recess, so that when the two ends are brought a ae the elasticity of 
the ring causes the peg to enter the recess, thereby locking the two ends. 
The end carrying the ses sbort distoees tres the ite 
abutting end so as to enable the peg end to be turned aside and remove 
the peg from the recess, thus disconnecting the two ends, 

8895. Tevescoric Fire Escapes AND saepem, T. Vann, jun.—Dated 8rd 
October, 1878. “a proceeded with.) 2d. 

A baseboard is jointed to a frame so as to enable the ladder placed 
thereon to assume either a horizontal or perpendicular ition. The 
ladder consists of three lengths of trough iron of a semi section 
sliding telescopically ~~ within the a. a 
winch on the with a chain attached toa am 
of lazy-tong levers connected to the different sections of the ladder 
8896. Treatment or Hops 1n Brewine, F. Gretton.—Dated 3rd October, 


1878. 
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The process consists in sparging the hops 
water, and draining them repeatedly either in 
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leren ter transferring them to another deeper vessel with a 
Beieeted = bottom. 'e hops are kept as open as possible, so that 
the air as well as the moisture may permea amongst them. The liquor 
which drains from the hops is mixed with the wort. After repeated 
spargings, the hops are ; the usual operation of pressing is 
unnecessary. 


3897. Painrixo eer? ae W. B. Newton.—Dated 3rd October, 1878.— 
(A communication ) 

king table, instead of a flat table with a uniform 
aan composed of a series of wibratlag pate arranged so that each 
of them changes its lar — at ‘orward or backward move- 
ment of the inking rollers. plates are mounted on centre 8 in 
a horizontal frame, and are 1g b meu and slots, so 
that one plate cannot vibrate withuut actuating allthe others. If desired 
to su different coloured inks to the table, the ink fountain must be 
pore to compartments, of a size adie ae the width of the 





band of colour to be supplied, and the vibrating must be of corre- 
sponding size. 
3898. Som Pires, G. A, Heron.—Dated 3rd October, 1878.—(Not proceeded 


th.) 2d. 

on thee joining the closet with the main soil pipe is divided into two 
parts above the Y-sha: junction which cts the two, and a space 
separates the divided ends, The open end next the soil pipe contains a 
movable piece long enough to join the — and lower portions of the 
pipe. movable piece is actuated by the opening or closing of the 
closet lid, so that when not in use the sewer air escapes into the open air 
instead of into the house through the closet; but when the lid is open 
the junction between the closet and the soil pipe is effected by the sliding 








ee Irons FOR InowinG Linen, S. L. Burchell._—Dated 3rd October, 1878. 
—{Not proceeded with.) 2d. 

One or more half-round notches are formed in the edge of the iron so 
that buttons may be made to enter them, and 80 not be broken, at the 
same time aff ig greater facility for ironing round the buttons. 
3900. MANUFACTURE OF AsPHALTE, B. G, Brewer.—Dated 3rd October, 1878. 

—({A communication.) 2d. 

Gas or wood coal tar is | mag into a boiler, and heated until the pro- 
duct is completely anhydrous, Clayey or other earths are sifted and 
torrefied until completely dry, and then mixed with the tar. During the 
manufacture about the twentieth part of oxide of iron is put into the 
boiler, silicate of potash, barytes, sulphate of lime, phosphate of lime, 
salts of soda, alumina, potash, eg and the like, or according to 
the density or purity of the tar one or several of these substances. This 
mixture increases the density of the product. 

3901. Bicyce Sranps, A. H. Lee.—Dated 3rd October, 1878. 6d. 

This consists of a metallic frame provided with forks, so as to hold the 
bicycle in a vertical position, the frame resting on the ground. 

3908. Horse Fiats or Bances, J. W. D. McDonald.—Dated 3rd October, 
1878. 4d. 

The sides and ends of the horse flats or barges are constructed with 
joints, so that the whole or the upper portions of such sides and ends 
may be lowered down into a horizontal or other position. The edges at 
the joints are provided with packing to form watertight joints. 

3904. Macuives ror Propvcinc Worps AND OTHER CHARACTERS IN 
PERFORATIONS IN Paper, &c., W. R. Lake.—Dated 3rd October, 1878.— 
(A communication.) 10d. 

The punches to make the required perforations are secured in holders 
and operated by suitable means, so as to cause the punches to descend 
upon a perforated counterpart, between which and the ar the paper 
or other material to be perforated is placed. The punch holders can either 
be side by side or round a cylinder. 

3905. Apparatus ror Derecrinc THE PRESENCE AND INDICATING THE 
Prac ee or Fire Damp = — A, H. Maurice.—Dated 4th Octo- 
ber, 1878.—( Not proceeded with. 4 

This consists of an air vessel with a lid or cap fitting air-tight. 
Att~:hed to this vessel is a gauge, so arranged that any refraction of the 
atc or formation of partial vacuum in the interior of the vessel is indicated 
by it. 

3906. Looms, A. D. Stewart.—Dated 4th October, 1878. (Not proceeded 
with.) 2d. 








Any number of rollers having gudgeons projecting from their ends, 
and having their surfaces covered with flannel, cloth, or other material, 
and having pinions fixed on one or both ends, are geared into each other 
in such a way and in proper proportion of teeth that when one of the 
rollers is driven the whole of the circumferential surfaces of the other 
rollers will travel at exactly the same rate. Under, over, between, and 
partially round these rollers the warp yarn is conducted, and the rollers 
are pressed together by a screw, or its equivalent, sufficiently to prevent 
by the friction and pressure the slipping of the warp as a whole or any 
considerable portion of it in the process of weaving. 

3007. Sream Insectors anp Eyecrors, M. Benson.—Dated 4th October, 
1878.—(A communication.)—(Complete.) 6d. 

This consists of the short combining cone, the greater diameter and 
length of which are equal, and the smaller diameter one-fourth the 
greater, in combination with a steam cone, the jet opening of which is 
twice the smaller di ter of the bing cone. The length of the 
receiving cone is sixteen times the smaller diameter, and the greater 
diameter twice the smaller. 

3908. Macuivery ror Prepartnc Frerovs Susstances For SPINNING, 
E. Crossley, 8 Matthews, and J. Marsden.—Dated 4th October, 1878. 6d. 

At the back of a drawing or roving frame are fitted brackets cast with 
bearers, in which are fixed shafts extending across the machine. The 
shafts have V ves cut the whole length, One shaft is fitted on the 
top of the brackets, the other some distance beneath it and on the side of 
the brackets. On the side of the shafts under each set of drawing 
rollers are fitted double levers, to which are fixed tin sliver guides, made 
round and with slide flanges. One of these levers of each set of guides is 
made with a projecting arm, on which a balance weight is secured by a 
set screw. On the centre ring or boss of the lever with the projectin, 
arm is cast a np ay mney lever or finger for the top sliver guides, an 
an upright lever or finger for the bottom sliver guides, the double levers 
having other projections in the centre which rest in the V — of the 
shafts. The pro a pieces carry the double levers, and hold them in 
position, and prevent the levers working out of the grooves. Between 
the shafts is another shaft working in bearers fitted to the brackets, and 
fitted with curved rocking stops carried by curved arms. The ends of 
the arms for the top sliver guides are curved upwards, and those of the 
bottom sliver guides downwards, the ends of these arms and bars being 
dished to ve the fingers. The sliver passes from the cans at the 
back over the guides through guide plates and through the drawing 
rollers. The tension of the sliver brings htly down the tin sliver 

de, nnaing the peneing dows or boy Inger, as the case may be, 
the centre of the bracket, Ft | ¢ stops to freely rock. On the 
end of the stop shaft, and on the dividing side of the apparatus, is a lever 
which hangs down, and has on the end a stud on which works an 
upright lever with crossed arms, On the top of this lever is a t 





Continvovus Brakes WANTED. —An alarming accident happened 
recently at the Brighton terminus of the London and Brighton 
Railway Company, on the arrival of the 8.30 a.m. train from 
Hayward’s Heath. When the train ran alongside the platform 
at the Brighton terminus the brake, it is stated, failed to act, and 
a violent collision occw between the train and the dumb- 
buffers at the end of the line. The shock was of such force as to 
smash the stationary buffers into splinters, and great consterna- 
tion was excited amongst the passengers, nearly all of whom were 
much shaken and bruised, though fortunately not to such a 
serious extent as might have been feared. most serious 
piwy appeared to have been sustained by a tradesman named 

orowgood, who, whilst standing up in the act of taking some- 
thing from the hat rail, was flung with great force against the 
side of the carriage, injuring his side and hip. Several others 
were much hurt in the face by being thrown forwards, and 
most of the passengers complained of pains in the back and head, 
caused by the violence of the concussion. Beyond the damage to 
the buffers and some slight damage to the engine the rolling stock 
was not injured. We have here another instance of the risk 
incurred when trains are worked without adequate brake power. 
The engine was fitted with the Westinghouse brake; the train 
was not, and the hand brakes in the vans and on the tender 
appear to have been applied too late. If the driver had had a 
continuous brake at his disposal there should have been no 
accident. 

Tue Mereoro.ocicaL Socrery.—The usual monthly meeting of 
this Society was held on Wednesday last, the 21st inst., at the Institu- 
tion of Civil Engineers, Mr. C. Greaves, F.G.S., a in 
the chair. The following gentlemen were ballotted for and uly 
elected Fellows of the iety :—A. C. Bamlett, C. Browne, 
Burkinyoung, W. Radford, F. Ramsbotham. The adjourned dis- 
cussion on the Rev. W. Clement Ley’s paper **On the Inclination 
of the Axes of Cyclones” was r an luded he 
object of this paper is to call attention to the evidences recently 
afforded by the results of mountain observation to the theory that 
“the axis of a cyclone inclines backwards.” The author first 
reviews the state of the question up to the present tirae, and 
details his own investigations chiefly founded upon the movement 
of cirrus clouds; he then refers to Prof. mis’s recent ‘‘Con- 
tributions to Meteorology,” in which is discussed the observations 
at the summits and bases of several high mountains, the results of 
which confirmed theory, that the axis of a cyclone inclines back- 
wards. The following = were read :—‘* On Observations of 
the Velocities of the Wind and on Anemometers,” by G. A. 
Hagemann. ‘‘On the Relation between the Height of the 
Barometer and the amount of Cloud, as observed at the Kew 
Observatory,” by G. M., B.Sc., F.R.A.S. The author shows 
that the average t of sky clouded at Kew is a little less 
than seven-tenths of the whole, and that the amount covered 
varies inversely as the barometer pressure between the limits of 
29°6 and 30°3in., the variation being the most rapid between 29°8 
and 30‘lin. Also that above 30°3in. cloud increase with increasing 

—— attaining the mean about 30in. and rising above it at 

in. 

Liverroo, Enceingertne Socrety.—This Society held its 
usual fortnightly ting on Wednesday evening, 21st inst., at 
the Royal Institution, Colquitt-street, Mr. Morgan E. Yeatman, 
M.A., in the chair. paper was read by Mr. Coard S. Pam, 
Assoc. Inst. C.E., ‘‘On the Means of Communication between 
Liverpool and Cheshire Side of the Mersey, Past, Present, and 
Proposed.” The paper was illustrated with plans, diagrams, 
and views of Liverpool at the various dates referred to in the 
ae The author commenced by giving a sketch of the early 

istory of Liverpool in connection with the ferries, and remarked 
that, with one exception, he had been unable to ascertain the date 
of establishment of the older ferries, and he concluded, therefore, 
that originally they had only been simply convenient points 
of access to which persons were ferried who had business at the 
various places on the opposite side of the river, and, as time 
advanced, slips were constructed, and the ar ferries grew 
into existence. A drawing ot Liverpool in 1728 was exhibited, 
showing the landing stage near the present Custom House, and 
old ferry boats, called ‘‘grabbs,” which used to ply before steam 
was . Particulars were given of the cost of the various new 
piers and stages which in latter years have been erected. A 
description of the old Eliza, the first steam ferry boat run on the 
Mersey, was given. ‘The various alterations in the fares were 
given, from the time when the monks ch: a farthing, to the 
as time, when a penny is charged. The author entered 

ully into the various improvements in the mode of embarking 
and disembarking on the Liverpool and Cheshire sides, com- 
mencing from the period when passengers walked out to the 
‘‘ grabbs ” on planks and tressels, to the present date, when they 
ass comfortably on to the boat by means of the magnificent 
anding stage and Mr. Harkness’s ingenious gangways. Atten- 
tion was then drawn to the various schemes which have been pro- 
posed for crossing the river by bridges or tunnels, and sections of 
the river at the various points of crossing were exhibited. In 
concluding, the author hoped that the energy which had enabled 
the promoters to carry out the railway between Liverpool and 
Manchester in 1829 had not died out from amongst us, and that 
some means of connecting parts of Liverpool and Birkenhead 
would be effected. An interesting discussion then took place, 
followed by a vote of thanks to the author. 

Sream Macuivery IN THE Unitep States Navy.—The fol- 
lowing particulars of the trials of two steamers in the American 
Navy will be found interesting. In October last Captain Davis 
nope a full speed trial of the Trenton to be made under steam 

one :— 














ing rod, the other end of which is fitted to a crank fixed on the end of the 
bottom drawing roller’s shaft. The shaft actuates the crank and rod, giving 
a rocking motion to the cross armed lever, which actuates the lever of 
the stop ~_ givin the rotating motion to the stop. On the breakage 
or cessation of the sliver, the tension jon the = being removed, the 
dalance weight causes the guide to be lifted, bringing the finger of the 
-down or upright fingers in the centre of the dished bar of the 
rocking stop, stopping the rocking of the stop, and also the stop shaft 
lever. The shaft of the drawing rollers still making a few revolutions, 
actuates the cross armed lever to which the connecting rod is fitted, and 
a stud which comes in contact with a catch fitted on the end of a rod 
connected by a lever to the ordinary stopping motion, which transfers the 
driving strap from the fast to the loose Pulley, stopping the machine. A 
spring is fitted to the other cross arm of the connecting rod lever, and the 
catch of the rod is made movable, but can only move inwards, 
3909. Pen Sranps, J. H. Hilton.—Dated 4th October, 1878.—(Not proceeded 


with.) 
An upright standard or standards is or are secured in a base or sole 
yi. and they are formed near the top with dividing pieces standing out 
orizontally. The base may be of soft wood or o wood with a 
smooth ora ved corrugated or undulating surface to prevent the end 
of the pen which rests thereon from slipping. 
3910. Oprentne Rags, Waste, &c., J. H. Leather and J. Middleton.—Dated 
4th October, 1878.- (Not proceeded with.) 2d. 

A revolving cylinder of small di ter has its ae gg A studded with 
a series of pins projecting at an angle to the radial line of the cylinder. 
The material to anid — is fed to the cylinder by the ordinary 
rollers and apron, is — contact with ho Bal and then id 
over the top side of the cylinder which is protected by a guard, ond when 
the material i: brought by the be aed in contact with the teeth on the 
periphery of the fly cylinder, which revolves in the opposite direction to 
the cylinder, the same takes hold of the material and draws it 

it the of the and through the pins on the periphery of 
small cylinder, and thus opens the same. 
39012. Manuracrure or Exectric Liout, &c., W. S. Wilson.—Dated 4th 
October, 1878.—(Not proceeded with.) 2d. 
electric arc is formed by means of a gas or vapour of sufficient con- 
ducting power, such as a metallic vapour or hy rbon, preferably 
saturated or mixed with carbon or other resisting material. 
8915. Apparatus Usep in THE MANUFACTURE OF Gas, 8. Cutler.—Dated 
4th October, 1878. 6d. 
in fixing to the buck-staves a cast iron bracket or brackets 
sufficiently long to reach a little beyond the centre of the bottom of the 
lowest and nearest retort. 





Duration of trial in hours... oo 2. «2 « «2 ec « 6 
Maximum speed in knots per hour .. a ee, a ne 
Mean speed perlogline.. .. .. .. 1. es ss oe o« 12°63 
Mean speed per observation.. .. .. .. «2 «1 «+ os 12°83 

Boiler pressure, 70]b.; vacuum, 2017; receiver pressure, 21°8 ; 

revolutions, maximum 61, and average, 5446 ; throttle wide open, 

average number of pounds of coal per hour 5744, and the coal per 
horse-power was 2°04lb. The highest power indicated by the 
engine was 3100. It was found that, owing to the defective 
arrangement of the coal bunkers—there is no forward bunker— 
the coal could not be supplied fast enough, hence the low average 
as compared with the maximum speed. As the ship had been 
two years in the water it is fair to judge that the bottom was not 
clean. These trials should be made at an early period of the 

cruise. A full-power trial of the steam machinery of the U.S. 

steamer Ranger, made under steam alone, on the 16th of Decem- 

ber on the Asiatic Station, gave the following results :— 
Lengthot rum in boars... .. 2.) we on cee oe 6 
Average mean draught of water in feet andinches .. lift. llin. 
Average displacement in tons duringrun.. .. .. .. 941 
Points abaft the beam which the mean direction of the 

wind wasduringtherun.. .. .. .. .. -- «. 4 

Average force of wind, 0 being a calm, 12a hurricane.. 4°74 
Average revolutions of engines and screw per minute.. 69°75 





Average speed of ship per hour in miles of 6086ft. .. 10°46 
SEE, cs cn on am ce) ce 4 ce) See 
Average steam pressure in boilers per gauge .. .. .. 74°25 
Average receiver pressure per gaugein pounds .. .. 14°833 
Condenser vacuum in inches... 24°41 


Gross effective horse-power, H.P. engine, 328°238, both 655°45 
Horse-power developed by each syuare footof grate .. 5°462 
Pounds of coalconsumed perhour .. .. .. «2 «. 2 
UE UE nu oc n00 wt, ‘0h 10s. 0m te. ee 
Pounds of coal consumed per hour per square foot of 
Pounds of coal indicated horse-power per hour .. 30:9 
— of combustible per indicated horse-power per 
Ns ikiea ia. bec env Wane bad Aen noel wes 
Pounds of water evaporated per pound of coal from 
temperature of feed, 1070 .. .. .. «2 «es 
Pounds of coal per indicated horse-power per hour had 


THE IRON, CO. AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE open market price for common cinder pig iron is now 40s. 
r ton, but in actual transactions this quotation is widely 
eparted from, and now and again the price at which sales are 
booked is 37s. 6d., and even 36s. 3d. a ton. These rates are lower 
than have ruled for twenty years past. Part-mine pig iron 
varies from £2 12s. 6d. to £2 10s. per ton. The makers of best 
all-mine Staffordshire pigs continue to demand £4 5s. for cold 
blast sorts, and £3 5s. for hot blast. The weaker quotations of 
Shropshire pigs operate against the Staffordshire quotations for a 
wNobelthetanding the extremely 1 hich regula 

oO e extremely low prices which te most 
of the transactions in finished as well je raw iron, the quotations 
of merchants for retail sales keep at a high level. I find that an 
important firm in this district, who require iron of the best class 
for the manufacture of hardwares, are paying to merchants the 
following prices for iron :—Bars, 103. 6d. per cwt.; strip plate, 
lls. 6d.; strip rod, 8s, 6d.; square rod, 6s. 9d.; and round rod, 
6s. 9d. The prices of charcoal iron are—Sheet, 20s. per cwt.; 
square rod, 17s. 6d.; hoop, 11s. 6d.; and mill, 11s. ey are 
paying for their steel, bar, sheet, and rod, 8d. per lb. Wholesale 
—— are unimproved. Upon ’Change in Birmingham to-day— 

hursday—as in Wolverhampton the day before, there were 
complaints that a few makers are again seeking orders upon 
terms which can yield only a heavy loss. 

Coal is in better demand for general manufacturing uses. In 
ae departments prices are firmly upheld at the recent reduced 
scale. 

Heavy engineering and ironfounding shows activity in two or 
three instances. A considerable order for cast and wrought iron- 
work in connection with certain marine engineering at Harwich 
is amongst the best orders in hand in the constructive yards. 
Gasometer pillars are likewise in fair request, the electric light 
movement notwithstanding. 

_ Notwithstanding the heavy tariff duty imposed upon engineer- 
ing work going into the United States, the makers in this district 
of such requirements as hydraulic apparatus, light driving 
engines, pumping engines, lifting jacks, pulleys, and the like, are 
executing one or two encouraging orders for Transatiantic 
markets. 

Birmingham manufacturers of cut-nails have announced a 
reduction of 3d. percwt. Clasp, clout, or rose nails, 3in. long, 
can now, therefore, be bought at from 8s. 9d. to 10s. 3d. per cwt. 
at works in the town. 

Astrike is now going on amongst the operative rivet makers at 
Blackheath inst a notice for a reduction of 10 per cent. in 
their wages. e men complain that if the proposed reduction 
is enforced, their wages will be only 3s. 8d. a day of twelve hours. 
At the meetings of the strikers that are being held there is also 
_ complaint being made of the small masters carrying on truck 
shops. 

he new Weights and Measures Act has given an impetus to a 
portion of the galvanised sheet iron department, as wooden snd 
twig measures are being ignored by the authorities, and measures, 
from a pint upwards, are being made out of galvanised sheet iron. 
This has helped to make the manufacturers a little more cheerful. 

The ph gpa so and Brewood Industrial and Provident 
Plate-Lock Manufacturing Society, Limited, which was started 
some years ago by a number of working men, have issued a 
circular to the shareholders calling a meeting to consider the 
advisability of voluntarily winding up the concern. 

The operative plane makers of Birmingham are now entering 
upon the fifteenth week of idleness. They are resisting a notice 
from their employers abolishing the 10 per cent. bonus that prior 
to the 15th of February was paid upon the list price. The men 
have expressed a wish to terminate the dispute, but they will not 
accept the masters’ terms. 

e North Staffordshire iron trade maintains about a corre- 
sponding weekly output to that which has existed for a few 
months past. There is hardly more than half time at the majority 
of the works, though there are notable exceptions. Prices remain 
on the former basis of £6 10s. for crown bars at the works. 
Wages of operatives alike at the mills and forges, at the furnaces, 
and at the ironstone pits and coal mines, keep very low, and a 
10 per cent. reduction has this week taken place in the wages of 
the metal mounters. 

Travellers’ reports in the hardware trades show how prejudicial 
an influence is being exe by the prevalence of adverse 
weather. Throughout the rural districts the statement is that 
the season is quite a month late, and that summer purchases will 
be yet for some time delayed alike as to cultivating and domestic 
requirements. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THE iron trade of this district is still without improvement, the 
slightly better position of some branches of the engineering trade 
to which I referred in a previous report having had no effect upon 
the general demand for raw material, and during the past week 
there has been extremely little business doing, the market at Man- 
chester on Tuesday being characterised by an almost entire 
absence of either demand or inquiry. } 

Lancashire makers of pig iron are doing less than they were a 
fortnight back, and with not one-third of the furnaces in blast 
stocks are te The quoted prices are without change, 
and for delivery into Manchester are: 45s. per ton for No. 3 
foundry, and 443. 6d. for No. 4 forge less 24 per cent. 

In outside brands there is also but little } ache in this market, 

and North-country irons, although there are sellers at considerably 
lower prices than were being asked a fortnight ago—G.M.B.’s 
being offered in some cases at 42s. 10d. per imperial ton, net cash, 
delivered into Manchester—still meet with no sale here. There 
has, however, been a little doing in Lincolnshire and Derbyshire 
irons, which are offered here at very low figures. The quoted 
prices for delivery into the Manchester district are about 44s. 
per ton for No. 3 foundry Lincolnshire, and 43s. for No. 4 forge ; 
45s. for No. 3 foundry Derbyshire, and 44s. for No. 4 forge, less 
24; but there are some brands to be bought at 1s. per ton below 
these res. 
Finished iron is still without material change, Lancashire bars 
delivered into the Manchester district being quoted at £5 10s. to 
£5 15s. per ton, but where there are good specifications to give 
out prices are cut very fine. Orders, however, are anything but 
plentiful, and manufacturers are generally so slack that I under- 
stand advantage will in many cases be taken of the Whitsuntide 
holidays to close the works for the whole of next week, and in 
some instances for even a longer period. 

Some of the machine makers keep tolerably well employed, 
but some of the engineering shops which were busy a few weeks 
back with foreign orders are now again getting k, and I do 
not hear of much work in the district that is likely to carry 
establishments on for any lengthened period. 

A meeting of shareholders residing in this district connected 
with Hopkins, Gilkes, and Co. was held in Manchester, on Tues- 
day, to receive the report of the committee which had been 
appointed to wait upon the directors; but as an order had been 
made by the Master of the Rolls in the matter of the winding up 
of the company, nothing was done at the meeting. 

In the coal trade there is less activity, owing to the falling off 
in the demand for the better classes of mi coal suitable for 
house-fire a and, as other classes of fuel are as difficult to 
sell as ever, the = are working less ly. The gas coal 

y 








the coal evaporated 5 lb. of water per pound con- 


contracts are only being given out very slowly, buyers in many 


cases holding back in the expectation of lower tenders being sent 
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in. Steam and forge coal is still a drug, and engine fuel, altho 
there is less slack now being produced, continues abundant in the 
market. The quoted prices are without change from those last 
given, but it cannot be said there is any firmness in the marke’ 
as sales out of stock are made at extremely low figures, an 
buyers who are pre to take large quantities can, in great 
measure, command their own price. 

The hematites of North Lancashire and Cumberland are still 
in quiet request, with the exception, perhaps, of Bessemer quali- 
ties which are in large delivery to German and other continental 
users in anticipation of the new tariff impost; and this large 
delivery is ~~ be maintained for some time, now that the 
Government of Germany have determined to defer the date from 
which the tariff shall take effect. Prices of iron are steady at 
about 50s. per ton for No. 1 Bessemer at maker’s works, less 24 
per cent. in a month, and 47s. 6d. for No. 3 forge iron, other 
qualities being at proportionate rates. 

makers are in receipt of several orders, and are enabled 
to employ a fulltime. They are chiefly a we wg — 
way i ut arrangements are in pi whereby s 
pistes by the Besser and other processes will be manufactured 
hematite. 

Iron ore is weaker in tone, and prices are lower than ever 

viously quoted, sales having been effected at as low a rate as 


r ton. 
‘the scarcity of Durham coke has resulted in the importation 
of Wigan and Welsh qualities, but nevertheless one or two fur- 
——— been damped down. 





amage to hinery and property was caused by a fire 
at the Barrow Jute Works on Sead The damage will repre- 
sent from £50,000 to £80,000. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE event of the week is the award of the umpire in 
the dispute as to the miners’ wages in South Yorkshire. In 
December last the coalowners made a demand for a reduction of 
124 per cent. on steam coal, and of 74 per cent. upon coal for 
domestic purposes. The demand was made on the ground that a 
higher price was paid in this district than in other competing 
localities, and that the present price of coal yielded no profit 
whatever to the coalowner. To this the men replied that they 
were not responsible for such a state of things, which they attri- 
buted to what they called “the reckless competition of the 
owners.” It appeared probable at one time that a general 
and disastrous strike would take place, but it was ulti- 
mately resolved to refer the dispute to arbitration. For the 
employers, Mr. Robert Baxter, of London, and Mr. A. M. 
Chambers, of Thorncliffe Collieries, were appointed as arbitrators, 
and for the men, Mr. Lloyd Jones, of London, and Mr. 8. Stans- 
field. Mr. Thomas Ellison, judge of the Sheffield County-court, 
was agreed upon as umpire. Two meetings were held at which 
the arbitrators adduced arguments in addition to those embodied 
in their respective cases and rejoinders. On Tuesday last—a day 
sooner than was expected—the umpire gave his award. It is 
entirely in favour of the men, the umpire holding that the 
demand of the owners to reduce the wages of the miners is 
not made out. He also holds that the present wages are 
barely sufficient to afford the miner and his family a decent live- 
lihood, and he therefore determines ‘‘that there shall be no present 
reduction of the wages of the miners within the area of the arbi- 
tration.” The award is not intended to restrict or in any way 
interfere with the right of the owners to close at their discretion 
all or any of the collieries in the district. A meeting of the Coal- 
owners’ Association is to be held on an early day, when the closing 
of the pits will be proposed, as the only step which can be taken 
to prevent further ten The coalowners say it would be cheaper 
for them to pay £90 a week to keep their pits closed than to go on 
as they are doing at present—selling coal for less than it can be 
got at. To the large consumers, such as railway companies, the 
are obliged to sell coal at 4s. 11d. a ton which costs them 6s. od. 
—. eed there being thus a clear deficit of 1s. 3d. on each ton 
80) 


The tone of the iron market is still exceedingly quiet, and 
deliveries of pig in the Lancashire district are again falling off. 
Two reasons combine to bring this about. The shipping require- 
ments have decreased, and there it much anxiety consequent on 
the recent heavy failures inthe North. Notwithstanding the low 

‘price at which pig irons are offered, there seems to an utter 

mce of speculation, and stocks remain almost as large as they 
were six months ago. A large proportion of Northamptonshire 
and Lincolnshire ores continues to be used at the local blast 


In the plate mills there is a fair business doing in boiler and 
ship plates. These, however, are mainly orders secured in the 
early spring months, and little business comes forward either on 
home or foreign account. The worl: in hand is principally better 
class makes, which are not selling with any very great activity. 

For steel rails and tires there is still a good call, the low prices 
inducing railway companies to place orders for forward delivery. 
Competition in these branches has so seriously reduced quota- 
tions that the utmost ingenuity has to be exercised to secure 
even nominal profits. At present the Sheffield and Dronfield 
makers —— to be holding their own, and a little more. At 
the South Yorkshire Iron and Steel Works, Penistone, the men 
are engaged upon a considerable order for America. At the 
Dronfield Steel Works full time is being made, and the output 
continues to be something extraordinary. 

There is at present very little doing in cast steel goods of com- 
mon quality, which are greatly affected by the introduction of 
special makes of mer. The latter qualities are being 
largely used in the cutlery trades, which means that there is a 
considerable quantity of very inferior cutlery being turned out. 

The saw, file, and tool trades continue ina languid state. The 
American orders for staple articles continue to improve, but the 
home markets are dull in many branches. All kinds of goods 
usually demanded by the farmers are not in request. Times are 
exceedingly hard for agriculturists, and not only are they ordering 
very sparingly, but in many cases they are not meeting their 
gam even at the end of the long credit which they usually 
take. 

Mr. Frank Harrison, described as ‘‘the champion rifle shot of 
America,” has arrived in Sheffield this week, bringing with him 
samples of shears, trimmers, scissors, &c., manufactured by R. 
Heinisch and Sons, New Jersey, United States. The American 
trade journals attach much importance to this visit. In 1825, 
this firm had a reputation in the States particularly for shears 
and scissors, and they have since exhibited their goods throughout 
Europe, where they have received gold and silver medals for the 
specimens which they have placed in competition. The firm have 
now carried the war into the enemy’s country by forwarding 
cutlery to Sheffield. Messrs. Heinisch do not attempt to obtain 

e by manufacturing inferior goods, but stand out for 
superiority of manufacture, and consequently for prices. If the 
samples shown in Sheffield are to be accepted as faithful 
criterions of the bulk of the goods, they must be admitted to be 
excellent in workmanship and material, and well adapted for the 
purpose intended. 

Another heavy failure in the steel trade has taken place since 
my last, that of Mr. Thomas Barker, of the Norfolk Cottage, 
Sheffield, and of the Queen Steel Works, Holly-street, and the 
Fitzalan Steel Works, Effingham-road, iron and steel merchant 
and manufacturer, trading under the firm of Barker and Co 
The liabilities, a large portion of which are secured, are stated at 
£25,000. The creditors of Mr. Wm. Atkins, Reliance Works, 
steel manufacturer, have also met this week and resolved upon 
liquidation. The liabilities are £7210, and the assets £1260. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue pig iron trade of the North of England has been very 
quiet during the last few days, owing to the disarrangement of 

dinary busi lationship caused by the late Durham 
strike, and also to the feeling of insecurity gees by 
the recent failures in the Cleveland iron trade. No. 3 
which during the strike went up to 41s. per ton, could 
be obtained on Tuesday at 35s. net cash; consequently, the 
proportion of the prices of other qualities of pig iron is again 
restored. Deliveries of coke are now being made, but man 
ironmasters are in no hurry to blow in their furnaces. Indeed, 
as I surmised two or three weeks ago, the outcome of the strike 
will be that not very much more than half the number of furnaces 
which were previously in blast will be again blown in. Stocks 
have been very considerably reduced, notwithstanding the smaller 
sales. Messrs. Connal and Co. report that during the week their 
stocks have been reduced by 1600 tons, and that they are still 
continuing to deliver ex-store. They have, however, yet 
80,600 tons in hand. 

On Friday last the meeting of the creditors of Messrs. Hopkins, 
Gilkes, and Co., Limited, was held at Middlesbrough, Mr. David 
Dale, of Darlington presiding. A balance-sheet prepared by Mr. 
Waterhouse, of the firm of Price, Waterhouse, and Co., 
Gresham-street, the provisional liquidator, was submitted 
to the meeting. From that statement it appeared that the 
amounts due to secu creditors were £94,755 16s. 10d. 
and to unsecured creditors £73,954 14s. 10d. Against this the 
land, plant, machinery, &c., were valued at £473,240 12s. 11d.; 
the loose tools at £49,743 4s.; the convertible products and 
finished goods, including pig iron, at £19,994 0s. 10d.; the work in 
progress at £17,397 8s. 8d.; the good debts, cash in hand, &c., at 
£30,600 13s. 6d. This brings the total on the credit side to 
£614,199 2s. 7d. The capital of the company is £675,000, of 
which £535,646 has been paid up. Owing to the liquidation 
proceedings of the chief directors and other causes, 13,939 shares are 
written off as of doubtful value. There, remains, however, the 
sum of £77,304 to call up on 30,943 shares. From this statement 
and from the information afforded at the meeting it was apparent 
to the creditors that with proper management they need not lose 
anything ; consequently the meeting was of a unanimous nature. 
A resolution was passed that the company be wound up volun- 
tarily under supervision of the court. Mr. Waterhouse was 
appointed liquidator, and a committee consisting of Mr. David 
Dale, Mr. Jeremiah Head, Mr. William Whitwell, and Mr. T. H. 
Richardson was appointed to confer with a similar committee to 
be nominated by the shareholders, and to assist the liquidator in 
winding up. A meeting of the shareholders was held the follow- 
ing day, and although a small body of them found fault with the 
directors with regard to the management of the company, a large 
majority accepted the position as they found it, and expressed 
their sympathy with the directors. Similar resolutions were 

assed as at the creditors’ meeting, and the permission of the 
Master of the Rolls has since been granted to the concern being 
wound up voluntarily under supervision. A lawsuit, instituted 
by a South Australian railway company, who claim £100,000 
damages for defective rails, alleged to have been supplied by 
Messrs. Hopkins, Gilkes, and Co., is pending. That may have 
the effect of delaying the process of winding up, otherwise the 
concern promises exceedingly well, both for creditors and share- 
holders. The meeting of the creditors of Messrs. Lloyd and Co. 
is to be held to-morrow—Friday. 

Messrs. Bolckow, Vaughan, and Co., whose operations 
have been suspended in consequence of the strike, intend 

roceeding with the lining of another converter with Mr. 

omas’s patent brick. Mr. Thomas has empowered the East 
Hetton Coal Company to manufacture the bricks. The company 
are fortunate in possessing a large deposit of magnesian limestone 
of excellent quality, and will thus be enabled to furnish the 
a brick and the basic addition in any quantities that may be 

i Mr. George Neasham, of Middlesbrough, has been 
appointed sole agent for the sale of the bricks and lime. 

Rotwithstanding the depression now hanging over the Cleve- 
land district, there is a probability of new Tite being infused by 
ae judicious laying out of capital for the development of the steel 
industry. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


ALTHOUGH large quantities of iron are being dealt with, especi- 
ally on foreign account, there is a great want of firmness and 
stability in the iron trade. Since last week prices have again to 
some extent given way, both as regards warrants and makers’ 
iron. Last week’s foreign exports of pigs amounted to 11,415 
tons, being an increase of 1496 on those of the preceding week. 
The imports trom Middlesbrough were also considerably larger ; 
yet the market has been on the whole flat and inactive. Large 
quantities of pig iron are being seni into store, and the amount 
in the hands of Messrs. Connal and Co. now aggregates 263,678 
tons, having been augmented by 2686 tons in the course of the 
week. Since last report one furnace has been re-lighted at the 
Ardeer Ironworks, so that there are now eighty-eight in blast, as 
compared with eighty-nine at the same time last year. 

The warrant market opened dull on Friday, but recovered 
slightly towards the close. Business was done in the morning at 
42s, 3}d. to 42s. 4d. cash, and 42s. 64d. one month; while in the 
afternoon the only quotation was 42s. 4d. Transactions were 
slowly effected on Monday forenoon at from 42s. 4d. to 42s. 34d. 
cash, and 42s. 7d. to 42s. 6d. one month, the afternoon quotations 
being 42s. 3d. to 42s. 2d. cash, and 42s. 6d. to 42s. 5d. one month. 
On Tuesday the market was still more flat at 42s. 1d. to 42s. 14d. 
cash, and 42s. 4d. one month. The market was quiet all day on 
Wednesday, with business at 42s. 14d. fourteen days, and 
41s. 104d. cash. To-day—Thursday—the tone of the market was 
steadier, and there was a limited number of transactions at 
42s, 14d. one month, and 41s. 11d. cash. 

Notwithstanding the large foreign demand, makers’ prices for 
pigs are still tending downwards, and the following quotations 


show a reduction of from 6d. to 1s. as compared with those of 
the preceding week :—G.m.b. f.0.b., at Glasgow, per imperial 
ton, No. 1, 43s. 6d.; No. 3, 42s.; Gartsherrie, No. 1, 47s.; No. 3, 


43s. 6d.; Coltness, No. 1, 52s.; No. 3, 44s.; Summerlee, No. 1, 
45s.; No. 3, 43s.; Langloan, No. 1, 50s.; No. 3, 43s. 6d.; Carn- 
broe, No. 1, 44s. 6d.; No. 3, 43s.; Monkland, No. 1, 43s. 6d.; 
No. 3, 42s.; Clyde, No. 1, 43s. 6d.; No. 3, 42s.; Govan, at 
Broomielaw, No. 1, 43s. 6d.; No. 3, 42s.; Calder, at Port 
Dundas, No. 1, 47s.; No. 3, 43s.; Glengarnock, at Ardrossan, 
No. 1, 45s. 6d.; No. 3, 42s. 6d.; Eglinton, No. 1, 43s.; No. 3, 
42s.; Dalmellington, No. 1, 43s.; No. 3, 42s.; Carron, at Grange- 
mouth, No. 1, 60s.; ditto, specially selected, 65s.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. 1, 48s. 6d.; No. 3, 44s. 6d. 

For manufactured irons the demand is quiet, and makers have 
within the past few days been induced to reduce their prices to 
the extent of 5s. perton. Bar iron now sells at from £5 10s. to 
£6, and nail rods at £6. Last week’s foreign exports of iron 
manufactures from the Clyde included steel rails to the value of 
£7269, of which £4100 went to Queensland, £2383 to Montreal, 
and £786 to Demerara; £9760 worth of locomotive engines for 
Calcutta, £3300 machinery, £5500 castings, £3000 bars, and 
£10,000 of different articles, besides £6438 worth of sewing 
machines. 

The home department of the coal trade remains dull, but there 
is a continuance of the improved demand from abroad, and last 
week’s shipments from Glasgow aggregated 15,000 tons. 

A notice was posted up on Saturday at the Dalziel Colliery, 
Motherwell, by Messrs. John M‘Andrew and Co., intimating 
that a reduction of 10 per cent. would be made in the wages of 


the miners. It is rumoured that one of the pits belo: 
firm will be closed for some time. . _— 
Considerable progress is being made with the works of the 
Forth Bridge. 
There are some signs of a revival in the Glasgow soft goods 
manufacture. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir seems probable that—if the men refrain from injurious 
action—the total weekly exports of coal from Wales will amount 
to 150,000 tons. The opinion of leading men in the trade is that 
the year will show a total of 6,000,000 tons ye is v 
probable. The largest quantity yet sent from iff to P. 
was forwarded last week. It amounted to 27,000 tons; the total 
export from Cardiff last week was 105,226 tons, while from New- 
port the returns show that a steady improvement is setting in, the 
total being for last week 25, tons, or about one-half 
the trade of Cardiff at its minimum average. When it is 
considered that the exports from Newport at one time, and not 
two years ago, rarely amounted to 12, tons a week, it be 
seen that a gratifying increase has been secured. Great credit is 
due in this case to Sir George Elliot and his able coadjutor, Mr. 
Parkinson. 

Thear nothing of the Newport and Caerphilly Railway, and 
am afraid, unless contracts are issued soon, there must be an 
— for longer time. 

‘he whole district has been in a ferment this week, and the 
probability is that about the time the Durham colliers have 
seen the necessity of coming to terms the Welsh colliers will be 
out, either by their own action or the enforced action of the 
employers. On Monday there was agreat meeting on Pontypridd 
Common of fully 9000 colliers. The propositions at the meeting 
had the merit at least of novelty. hus one speaker pro- 

emigration, and suggested that every colliery should 

club together and send away so many per month; others sug- 

Saga the Barnsley panacea—suspension of colliery working. 

‘he result of the Pontypridd meeting was that all colliers onl. 

ing under the 10 per cent. reduction should on and from June Ist 
give formal notice. 

At another very large meeting held at Aberdare there was a 
more prudent course taken, and the voice of the meeting appeared 
to be in favour of amity with employers. The Merthyr meeting 
the same day was of the same conciliatory character, and a reso- 
lution was carried to appoint a meeting at Cardiff between coal- 
owners and working men, when the subjects at issue could be 
discussed with the view of arriving at a settlement beneficial to all. 

There have been several minor strikes of late. The Dynevor 
men have been out, but returned this week ; so, too, the men at 
the Cwmlickey and Glyn pits, Pontypool, but they returned to 
work on Tuesday. 

The Lydney puddlers have accepted the masters’ terms. 

The Briton Ferry and Swansea Tramway Bill and the Swansea 
Extension Tramway Bill have been complied with. 

Terra-metallic pavements are being introduced into Wales. At 
Swansea a capital stone from copper residue is turned to good 
account in this way, and seems to bear the traffic and stand the 
weather better than iron scoria. 

Prospects in the iron trade are no worse, perhaps slightly 
better. Rhymney sent 847 tons to New York last week and 
20 tons to Stockholm. Dowlais sent 300 tons rails to Stockholm, 
a quantity of spiegel to New York, and 500 tons pig to Rotterdam, 
The largest consignment of tin-plates was 570 tons to New, York 
by W. Y. Edwards. 

In the Newport district there is some degree more life ; iron 
wire is in demand; tin-plates better, and bridgework more in- 
quired for. Crop ends of steel are in demand from New York 
and Philadelphia, but at low rates. Preparations are going on for 
despatching 1000 tons of rails to Bremen, a fact accepted as a 
proof that Welsh makers can compete with German. 
quantities of crop ends of steel are being arranged for by Russia 
to be despatched periodically this summer. Canada is placed 
with Monmouthshire firms for rails. So also Ibraila and Rio de 
Janeiro. Australia and New Zealand are for the present not on 
the books. 

The total clearances of iron and steel of all descriptions last 
week from Wales were 6108 tons. Sirhowy furnaces and Ebbw 
Vale works are again in good working operation, the broken 
shaft of the blast engine at the latter place having been replaced. 
The Albion Graving Dock is being enlarged at Swansea. The 
Avonside Engine Works, at Bristol, are to be wound up. 
cargoes of iron ore continue to come in, principally from Bilbao, 
Porman, and Carthagena. 

A new steamer for Cardiff has been turned out by Schlesinger, 
Davis, and Co., Wallsend. The agreement between the tin- 
plate masters for limiting make does not endin June, as currently 
supposed, but in December next; but a meeting is called for on 
the 2nd of June to induce all outside the agreement to fall in. 
Prices are well maintained, and business is brisk. 








New Dock at SwansEa.—At a committee meeting held on 
Tuesday, of the Swansea Harbour Trustees, the contract for the 
construction of a new deep water dock in Fabian’s Bay, which 
is to cost £300,000, was definitely let to Mr. Walker, of London. 
The Great Western, London and North-Western, and Midland 

ilway Companies, and the corporation of Swansea, are 
guarantors for large amounts, and the work is to be com 
at once. It is expected that the new docks will develope a large 
coal trade from the Aberdare valleys for transit in large 
steamers. The dock will be 38 acres in extent. 
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THE ENGINEER. 








NEWCOMEN ENGINES. 
No, I. 

To the engineers of the present generation the name 
of Newcomen possesses about as much interest as that of 
William Rufus. Both are historical personages with 
whom the men of the nineteenth century have nothing 
to do. 'To those, however, who care to look about them 
and make research in the archeology of the steam engine, 
Newcomen is much more than a name. He was the first 
to make the steam engine a useful machine, capable of 
contributing largely to the wealth of a nation; and relics 
of his handy work are vy, ons means wanting in Great 
Britain. In the Patent Museum are to be found the 
remains of one Newcomen engine ; and not a few of our 
readers believe, we fancy, that this representsalmostall that 
is left of his inventions. But this is very far from being the 
fact. There are still at work several Newcomen engines. 
Thus the Horsely Iron Company have two, and there 
may, for what we know to the contrary, be others in 
England. At the Farme Colliery, near ee, 
in Scotland, are, however, to be found the t 
best and most remarkable examples of the New- 
comen system, of whose existence we have any know- 
ledge. Two of them are pumping engines, the 
other a rotative winding engine. It is more than 

robable that they will soon be discarded and dismantled. 

t would be deplorable should they pass away with their 
history unrecorded. This week we illustrate one pump- 
ing engine at page 412, while the valve gear is shown in 
detail in the accom anying enlarged view. In our next 
impression we s illustrate and describe the winding 
engine, which is in many respects the most remarkable 
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Back, of Wolverhampton, where, after a great many 
laborious yen wn feed did make the engine work ; but, 
not being either philosophers to understand the reaso’ 
or mathematicians enough to calculate the powers an 
a geo of the parts, they very luckily, by accident, 

ound what they sought for. They were at a loss about 
the pumps, but being so near Birmingham, and having 
the assistance of so many admirable and ingenious work- 
men, they came, about 1712 to the method of the 
pump valves, clacks, and buckets, whereas they had but 
an imperfect notion of them before. One thing is very 
remarkable: as they were at first working, they were 
surprised to see the engine go several strokes, and very 
quick together, when, after a search, they found a hole 
in the piston which let the cold water in to condense the 
steam in the inside of the cylinder, whereas, before they 
had always done it on the outside. They used before to 
work with a buoy to the cylinder, enclosed in a pi 
which buoy rose when the steam was strong and open 
the injection and made a stroke ; thereby they were only 
capable of giving 6, 8, or 10 strokes in a minute, till a 
boy, named Humphrey Potter, in 1713, who attended 
the engine, added—what he called a scoggan—a catch, 
that the beam always opened, and then it would go 15 or 
16 strokes a minute. But this being perplexed with 
catches and strings, Mr. Henry Beighton, in an engine he 
had built at Neweastle-upon- Tyne In 1718, took them all 
away but the beam itself, and supplied them in a much 
better manner.” 

The Newcomen engine was subsequently taken in hand 
by Smeaton, and greatly improved. We reproduce from 
Galloway “On the Steam Engine” an engraving showing 
the Newcomen engine in its most improved form, as con- 
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VALVE GEAR OF NEWCOMEN ENGINE AT THE FARME COLLIERY. 


old engine in existence. Our thanks are due to the 
owners of the colliery, and to Mr. James Anderson, their 
manager, for the permission, willingly accorded to = 
publish drawings and descriptions of these engines, Our 
drawings have been made on the spot BF orompos Robert- 
son, Osbourne, and Co., of Glasgow. fore proceeding 
to describe the engines in detail, a few words concerning 
Newcomen and his career may not be out of place. 
Very little indeed is known concerning the early life of 
Newcomen. He first appears on the scene as a black- 
smith, of Dartmouth. It would appear that Newcomen’s 
first acquaintance with the action of steam was made 
through Savery, for whom he did some work. The idea 
occurred to him of wing the piston of Papin in union 
with the condensation of steam as employed by Savery. 
In carrying his ideas into practice, he was assisted by a 
man named Cawley, or Cayley; but what precise part he 
aon ag no one seems to know. Possibly he wee 
unds. In 1705 they constructed an engine, in combina- 
tion with Savery, who held a patent for condensing 
steam which covered the arrangement they first proposed, 
namely, surrounding the cylinder with cold water, con- 
tained in a jacket, to condense the steam. The use of jet 
condensation came later on. It is commonly believed 
that jet condensation was discovered by accident, water 
entering through a hole in the piston, which last (was 
always kept flooded with water to maintain it air-tight. 
It is quite possible, however, that this was an original 
invention, and not a discovery; be this as it may 
it at once made the steam engine an efficient 
agent for pumping. The story of the hole in 
e piston is thus told by Desaguliers:—‘In the 
end of the year 1711 Newcomen and Cawley pro- 
posed to drain a colliery at Griff, in Warwickshire, 
where the proprietors employed 500 horses, at an expense 
of a year ; but, their invention not meeting with 
the reception they expected, in March following, through 


structed from Smeaton’s desi Thurston’s “ Histo 
of the Growth of the Steam Engine” contains an excel- 
lent description of this engine, which runs as follows :— 


The steam is led to the engine through the pipe C, and is 
regulated by turning the cock in the receiver D, which connects 
with the steam cylinder by the pipe E, which latter pipe rises a 
little way above the bottom of the cylinder F, in order that it 
may not drain off the injection water into the steam pipe and 
receiver. The steam cylinder, about 10ft. in length, is fitted with 
a carefully made piston G, having a flange rising din. or 5in. and 
extending completely around its circumference, and nearly in 
contact with the interior surface of the cylinder. Between this 
flange and the cylinder is driven a “packing” of oakum, which 
is held in place by weights; this prevents the —— of air, 
water, or steam, past the piston, as it rises and f in the 
cylinder at each stroke of the engine. The chain and piston 
rod connect the piston to the beam II. The arch-heads at each 
end of the beam keep the chains of the piston rod and the pump 
rods perpendicular and in line. A “jack-head” pump N is 
driven by a small beam deriving its motion from the plug rod at g, 
raises the water required for condensing the steam, and eeps the 
cistern O supplied. This ‘‘jack-head cistern” is sufficiently 
elevated to give the water entering the cylinder the velocity 
requisite to secure prompt condensation. A waste-pipe carries 
away any surplus water. The injection water is led from the 
cistern by the pipe P P, which is 2in. or 3in. in diameter, and the 
flow of water is regulated by the injection cockr, Thecap at the 
end d is pierced with several holes, and the stream thus divided 
rises in jets when admitted, and, striking the lower side of the 
piston, the spray thus produced very rapidly condenses the steam 
and produces a vacuum beneath the piston. The valve e on the 
upper end of the injection pipe is a check valve, to prevent leak- 
age into the engine when the latter is not in operation. The little 
pipe f — water to the upper side of the piston, and, keeping 
it flooded, prevents the entrance of air when the packing is not 
perfectly tight. The “‘working plug,” or plug rod, Q, is a piece 
of timber slit vertically, and — pins which engage the 
handles of the valves, opening and closing them at the proper 
times. The steam cock, or regulator, has a handle A by which 
it is moved. The iron rod é ¢, or spanner, gives motion to the 
handle A. The vibrating lever & 1, called the Y, or the tumbling- 
bob, moves on the pins m n, and is worked by the levers o p, 
which in turn are moved by the plug tree. Whenw is phew. 4 
the loaded end & is given the position seen in the sketch, and the 
leg 2 of the Y strikes the spanner ¢ i, and, opening the steam 





the acquaintance of Mr. Potter, of Bromsgrove, in 
We re, they bargained to draw water for Mr. 


valve, the piston at once rises as steam enters the cylinder, until 


another pin on the plug rod raises the piece P and closes the 
The lever q 7 connects with the injection cock, 
and is moved, when, as the piston rises, the end q is struck by a 
= on the plug rod, and the cock is opened and a vacuum pro- 
uced. The cock is closed on the descent of the plug-tree with 
the piston. An eduction pipe R, fitted with a clock, conveys 
away the water in the cylinder at the end of each down stroke ; 
the water thus removed is collected in the hot-well S, and is 
as feed-water for the boiler, to which it is conveyed by the pi; 
T. At each down-stroke, while the water passes out y Bowl 4 R 
the air which may have collected in the cylinder is driven out 
through the “‘ snifting valve” s. The steam cylinder is supported 
on gees beams ¢t; it has around its upper edge a wu 9 of 
lead, which prevents the overflow of the water on the top of the 
piston. The excess of this water flows away to the hot well 
through the pipe W. Catch pins x are provided to prevent the 
beam descending too far should the engine make too long astroke; 
two wooden springs y y receive the blow. The great beam is 
carried on sectors zz to diminish losses by friction. 
A comparison of this engine with that at the Farme 
Colliery will be found interesting and instructive. 

In the year 1774 Watt achieved his first real success 
with a steam engine ; but for many years subsequently, 
as is well known, he had to struggle against muc a 
sition and continually recurring difficulties, and all 
time the construction of Newcomen engines was being 
proceeded with. The three engines at the Farme collieries 
are examples of the continued use of the Newcomen 
system even long after the Watt engine was well known 
and regularly used in Cornwall. 








The Newcomen engines at the Farme Colliery are, as 
we have stated, three in number—we illustrate two only. 
The first engine was erected in 1810. It has a 32in. cylinder 
with a stroke of 5ft. 8in., and it has worked almost con- 
stantly since it was put up, and has cost little or nothing 
for repairs. It is ete in winding coal. One rope 
draws from a depth of thirty fathoms, the other from a 
depth of forty-four fathoms. It also until very recently 
pumped water from a depth of twenty-three fathoms 
with an 8in. bucket —~ It drew from 150 to 200 tons 

r day, and pumped for four or five hous in the twenty- 

our on a consumption of 34 cwt. of “dross” coal per 
twenty-four hours. 

In 1820 was erected the winding engine, of which we 
defer our notice till next week, and later in the same 

ear was put up the pumping engine we illustrate. It 

as a 60in. cylinder, with a stroke of 7ft., and has a cast 
iron beam. It worked three setts. The pump in the top 
sett was twenty fathoms deep, with 153in. bucket ; the 
second was thirty fathoms, with a 12in. bucket 2 and the 
third was twenty fathoms, with a 10in. bucket, or seventy 
fathoms in all. Steam was supplied to this engine by 
two haystack boilers, 30ft. and 25ft. in diameter respec- 
tively, the pressure of steam being 2$1b. to 31b. on the 
square inch. In 1857 certain changes were made in the 
working of the colliery, to which we shall refer more 
fully when describing the winding engine, and the old 
steam inlet valves of the pot-lid type were removed and 
replaced with Cornish double-leat valves. The valve 
gear is shown in the accompanying engraving. 

The pressure or head of water for the injection is got 
bylifting the water—by the pump a—to a cistern on topof 
the engine-house, and the quantity is regulated by a cock 
B, page 412, placed at the inlet to the cylinder. The steam 
is admitted by the pipe H, and the valve & is wrought by 
a cataract C placed on the first floor. This cataract is 
worked by a rod from the walking beam, which rod 
works ina sliding gab d, which has a stud on it to fix 
the lift, and on the other end of lever E there is a rod 8, 
which is attached to the lever F, which, being lifted out 
of the catch U, the valve is opened by the weight G and 
the lever Y. The valve is shut by the galley —which 
is fixed to the flat part of the rod L—-which, coming up, 
strikes the lever Y and lifts the catch N against the lever G. 

The injection is worked by a piece of angle iron X, 
bolted to the side of the flat rod or frame L—being part 
of the Y posny eM keeps the lever Min position so as 





to hold the injection valve shut ; but on the end of the 
angle iron at X getting clear of the lever M, the weight 
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of the back balance J opens the valve, and on the return 
stroke the angle iron X strikes the lever M and shuts the 
valve. The catches, Nos. 1 and 2, are for keeping the 
levers in position at_the ends of the stroke, and some- 
times the weights at J have to be added to, as the steam is 
higher or lower. The piston is made as an ordinary air 
pump bucket, and is packed with the old hemp 
ropes that were used in the pit. A head of water 12in. 
deep is always kept above the piston, so as to prevent air 
leaks. This engine works night and day, driving now 
two 16in. diameter pumps, and sometimes three when 
they are hard pressed with water in the pits. OO are 
the wood blocks bolted to the beam to regulate the 
stroke. The blocks are covered with old ropes to deaden 
the shock of the beam coming down, should the engine- 
man happen to give her a little extra steam. 








ENGINEERING GEOLOGY. 
By W. H. Pennine, F.G.S. 
No. VI. 

(3). Geological Sections.—The amount of information 
conveyed by a geological map is greatly increased if the 
map be accompanied and illustrated by a section which 
shows the underground extension of the rocks occurring 
within the area pourtrayed. When a geological map has 
been properly made, a valuable but still limited know- 
ledge of the sequence of the beds is deducible therefrom, 
and if the works for which such knowledge is required be 
affected my by their surface relation a section is un- 
necessary ; but for all purposes upon which the more 
deep-seated rocks and their relation to each other, and to 
those near the surface, would exercise an influence, a sec- 
tion is invaluable. It may be either a simple diagram or 
a section drawn to scale ; for the latter a line of levelling 
is requisite, showing with accuracy the form of the sur- 
face along the route to be thus illustrated. The geolo- 
gical details may be filled im either from surface 
evidence and details of actual exposures or borings 
along the line, or from surface evidence, physical phe- 
nomena, and scientific deductions. 

Diagrams are useful, whether exaggerations or not 
to illustrate any particular points, as by their ai 
the mind can grasp details much more readily than 
from verbal description. Sections drawn entirely from 
observed facts are of course the most trustworthy, 
but it rarely happens that any number of exposures, 
or borings, of any depth can be obtained in the 
line of country which the section is intended to tra- 


i are gueeeelly made 


verse. Therefore epee sections 
from evidence obtained at the surface, all the available 


data being studiously collected. The dips are worked 
out from these, all the known natural phenomena bearing 
upon the hidden rocks of the districts are carefully con- 
sidered, and the probabilities of other and more deep- 
seated influences upon them are taken into consideration. 
From the results thus obtained, supplemented and 
checked, perhaps, by an occasional well or boring, 
nearly all geological sections are drawn. It may be 
confidently asserted that if due attention has been paid 
to the points indicated, such sections may be relied on as 
presenting, if not an accurate representation, certainly 
an approach to the facts as they occur in nature, suffi- 
ciently near even for all practical operations. 

The knowledge afforded by geological sections of the 
position of rocksa long way beneath the surface of the earth 
is especially valuable to the engineerin laying out his lines 
for tunnels and deep cuttings. It may often be desirable 
to follow the course of a particular bed, or series of beds, 
on account of its value as building material or ballast, or 
of the facility with which it can be penetrated, or because 
it wou'd form, owing to its strength or continuity, a good 
roof for tunnelling operations. On the other hand, it 
may be equally desirable to avoid certain rocks, on account 
of their bad qualities in one or all of these respects, or 
because of their liability to slips, or from the probability 
of their yielding a troublesome flow of water ; but unless 
the internal structure of the hill be known, the desired 
end is almost certain not to be attained. In designing 
such works to the best advantage, a point would be 
selected for the commencement of the tunnel or cutting 
where the most suitable beds come to the surface at the 
proper level for the construction of the line. Then the 
strike must, if possible, be followed, a course which would 
insure the continuance of the work through those beds 
so long as the base of the cutting or tunnel should remain 
at the same level. Some amount of fall, in one direction 
or in both, would, however, generally be necessary, and 
by swerving a little to either hand of the line of strike— 
that is, to the rise of the beds, according to the amount 
of dip and requisite fall—the same result of continuance 
in the beds would be insured. Of even greater value is 
such knowledge in the estimation of water supply from 
a springs. The artesian well engineer who can 
work out these problems is able to select the most pro- 
mising position for a boring, to calculate approximately 
the depth to which it must be carried, and to estimate 
the quantity and quality of the supply to be obtained. 
He can also make his preparations beforehand for passing 
through those springs which are to be rejected, and he 
knows when and where all expenditure in boring would 
be useless for the purpose in view. 

It is necessary to have the surface of the ground along 
a line of pe section accurately represented, other- 
wise errors creep in where perhaps they are least ex- 
pected. The means by which a line can be drawn to 
represent the surface are sufficiently numerous, by some 
approximately, by others every rise and fall, however 
slight, is shown with the greatest accuracy. There 
are the precise methods adopted for engineerin, 
works, in which the level and theodolite are used ; an 
other less accurate modes, which are however very 
serviceable on account of their quickness or the porta- 
bility of the instruments employed. These are frequently 
of much use in unravelling the intricacies of a diffi- 
cult piece of geological mapping as the work proceeds, 





and the necessary observations can be taken by the 
surveyor while engaged in traversing the country for 
that purpose. Sections are thus drawn from contour 
maps, from the ordnance “heights above the sea,” or 
from observations taken with an aneroid barometer. All 
require that heights be known at certain definite points, 
varying in distance from each other according to circum- 
stances, the intervening portions being sketched in to 
correspond with the surface configuration. For diagram- 
matic sections the distances apart of these points can be 
scaled from the map, but for accurate work measure- 
ments by the chain are required. 

It is usual to refer all heights to the Ordnance 
datum, or “level of the sea,” which is the level of 
mean tide at Liverpool. In the horizontal_ sections 
mblished by the Government Geological Survey a 
Seana is assumed 1000ft. below the level of the sea. | 
All the points on the Ordnance maps, where heights | 
are figured, are bench-marks, the levels of each having | 
been ascertained with reference to the Ordnance datum. 
The methods of levelling by the instruments used in 
engineering need no ¢escription here, and with respect to 
the useful, if not strictly accurate, mode of taking eleva- 
tions by aneroid barometer, we can only direct attention 
to its suitability for this kind of work. 

As a general rule, the rocks will have been mapped 
before the levels are taken for a section to illustrate 
their mutual relations, therefore the section line can be 
laid out to correspond, as nearly as may be, with the 
dip’s direction. But sometimes it is found convenient 
to construct a geological section along a line which does 
not run in the direction of the dip, when the beds must | 
be shown inclined at a smaller angle in proportion to | 
such divergence. ; ; ‘ 

For filling in the geological details to sections, the 

ints of boundary and outcrop are either scaled off 
wen the map or plotted from notes of their posi- 
tion in the measurements taken in running the sur- 
face levels. The beds are drawn in with the proper 
inclination along the line of section, true or appa- 
rent dip as the case may be, and with all the faults. 
flexures, and contortions that can be ascertained ; dotted 
lines should be used where these details are un- 











LETTERS TO THE EDITOR. 
(We do not hold ourselves re opinions of our 
correspondents. 





STRIKES AND TRADE SOCIETIES, , 

Sm,—Will you kindly grant me space in your paper to bring 
before masters in the iron trades the great necessity of throwin 
open their shops more to non-society men, as at present most o 

e shops in the United Kingdom are practically closed to a non- 
unionist by masters employing foremen who are society men, and 
who will not give employment to a non-unionist? Now I think 
it would be more like fair play to compel foremen to start either 
non-society or society men in the event of their wanting men, 
thereby increasing the number of mixed shops in the country, 
and tending to lessen the chances of strikes, which are productive 
of no lasting benefit, but of untold misery. I hope I have not 
intruded too much. A Workine May, 


STEAM ON TRAMWAYS. 

Srr,—Bad workmen always complain of their tools, hence the 
tramway permanent way is blamed for proving unsuitable for 
locomotives made on railway principles. The road is, in truth, 
bad enough, but it is begging the question to expect that a rail 
laid in a street can be treated as independently as one laid on a 
railway. We must expect on curves the wrong rail to be elevated, 


| and often, for miles, one rail to be considerably lower than the 


other. As Mr. Scott Russell suggested, the only remedy is to 
make an engine whose nether limbs are insulated from the trunk, 
so that the irregularities of the road and its varying resistance 
are effectually cut off from the motive machinery thus rendered 
indifferent to the state of the road. In a paper read by me 
before the Society of Engineers, last month, the method of 
attaining this end was described. J. W. Happan, 
Late Manager of the Paris Steam Tramways. 





SCREW PROPELLERS AND NEGATIVE SLIP. 

Sr, —I entirely concur with the views as set forth in the lead- 
ing article of your recent issue on the subject of negative slip, and 
with you I question very much whether there is such a thing 
oaualty in existence. think that a true explanation of the 
mystery will be found in the fact that in tabulating results of the 
different experiments that take place from time to time, and 
which are published to the world dasagh the mouthpieces of one 
or other of the learned societies or professional bodies, that in 
these cases too frequently the data are taken from the original 
design or plan instead of from the propeller itself. Now the 
danger of this practice cannot be too strongly deprecated, as it is 
sure to point to false and unsafe conclusions—“ the mystery of 
the Iris” to wit. = 

As every one knows who is in 
the least acquainted with the 


are; and now that cast steel 
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certain. The dip of all the beds in the section, Fig. 6. 
is shown much less than it would be if the line of the 
section coincided with that of the dip, but from which it 
deviates 45 deg., for the purpose of crossing the fault 
and of utilising the evidence afforded by the shaft of the 
coal mine. The dip of the limestone, for instance, at its 


boundary is about 10 deg. 30 min.; it is drawn 7 deg. 30 min. | 


only, as the result of its 45 deg. variation from the true 
dip’s direction. The amount of “downthrow” of the 
fault is calculated from the known dips and the lateral 
shift of the beds; that is, by finding from these the 
difference in depth below the surface of the same bed 


on account of its strength and 
lightness is fast coming into 
favour for screws, the difficulties on this head will certainly not 
be diminished, as the contraction of cast steel as compared with 
cast iron is nearly two to one; and in the case of steel the pro- 
peller, even if it be turned out of the foundry tolerably correct to 


| measure and design, it then has to undergo the annealing process 
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| 
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| 


on either side of the fault where crossed by the line of 


section. 








Tue Institution or Crvit, ENGINEERS.—At the twenty-fifth 
May, Mr. Bateman, F.R.SS., L. and 


the bye-laws, had recently transferred Messrs. Walter 


Browne, M.A., Albert Brown Ghewy, Jose Manuel Farfan de los | 


Godos, Richard Reader Harris, William Benjamin Leggatt, 
Edward John Theodore Manby, George Wilson Stevenson, 
Charles Robert Western, and Charles Henry Wilkes, from the 
class of Associates to that of Members; and had admitted the 
following candidates as Students of the Institution, viz. :—Messrs. 
Percy Baylis, Charles Walter Carrington, Francis Alfred Cooper, 
Percival Fowler, Charles James Henry, George Montague May, 
John Thomas Morkill, William Milner Nelson, John Seabury 
O'Dwyer, George Gilbert White, De Kay Winans, and Robert 
Wade Wright. The last ballot of the session resulted in the 
election of twenty-seven candidates, of whom four were Members, 
viz.: Messrs. David Wilkinson Campbell, Chief Locomotive 
a agg 8 of the East India Railway ; Charles Swaine 
Fahey, Ex. Eng. P.W.D., India; Alexander Blackie William 
Kennedy, Prof. of Engineering in University College, London ; 
and Benjamin Sykes, Preston ; nineteen were Associate Mem- 
bers, viz.: Messrs. George a Bodmer, Stud. Inst. C.E., 
Erith ; Wilfred Swanwick Boult, Birkenhead ; Frederick Latham 
Brown, Ex. Eng., P.W.D., India; Augustus John Darling 
Cameron, Westminster ; James Crosbie, Engineer of the Bolivar 
Railway, Venezuela; Alfred —_ = Goldsmith, Assistant 
Engineer of Harbours and Rivers, Brisbane; Joseph Richard 
Hains, Stoke-on-Trent ; Thomas Harnett Harrisson, Liverpool ; 
Stephen Horsley, P.W.D., Travancore; James Cadoux Hudson, 
Bennet’s Hill; Arthur Cameron Hurtzig, Stud. Inst. C.E., 
Hull Docks; Alexander MacGregor, Stud. Inst. C.E., late 
Resident Engineer of the Southern of Ireland Railway ; Edmund 
Albert Parsick, Assistant Engineer P.W.D., Calcutta; John 
James Potts, Egremont Ferry ; Alfred Eley Preston, Stud. Inst. 
C.E., Camborne ; Thomas Anton Skilliter, Knutsford; Henry 
Robert Smith, Resident Engineer Portsmouth Waterworks ; 
Alexander Wallace, Canadian Pacific Railway, Ottawa; 
and Samuel Robert Wilkes, B.A., Stud. Inst. C.E., West- 
minster; and four were Associates — viz.: Messrs. Alfred 
Templeton Hawkins, LL.D., Spring-gardens; George Ernest 
Moberly, Clapham Common ; James Morris, Bombay; and Robert 

arner, Cripplegate. In closing the meeting the president 
stated that during the session just terminated, 68 Associates had 
been transferred to the class of Members, 60 Members and 
180 Associates, of whom 40 were previously Students had been 
elected, and 153 Students had been admitted. Since same date 
last year there had been a net increase of 84 Members, 59 
Associates, 74, Students, and 1 Honorary Member. ‘These several 
classes now numbered 1156, 1829, 598, and 17 respectively— 


“ . . : | it through the m 
and concluding meeting of this eo) ee ’ ha Bas eng Pp ape — - er vy ten ee ° a 
F ~ 4 “i » sos + | the month of May, 1861, I made a large quantity of basic bricks for 
it was announced that the Council, acting under the prov "Ralel ¢ } — our puddling furnaces. I tried them from all the materials 





together, 3600, as 7 3382 twelve months ago, being an 
increase at the rate of 64 per cent. 


during which operation the blades are liable to a warping an 
twisting action, which at once affects the angle or pitch. ; 

Ido not by any means disapprove of the use of steel for this 
purpose, for which indeed, for many reasons, I believe it to be 
pre-eminently adapted; but what I do object to, either in the 
case of iron or steel, is that lengthy and elaborate calculations 
should be deduced from data so imperfectly attained, when such 
— issues and results are hanging in the balance. 

, Leadenhall-street, London, E.C. Joun Hayes. 





BASIC BRICKS. . 
Sm,—As I have received many letters inquiring for informa- 
tion on basic linings for furnaces, with your permission I will give 
ium of your valuable paper, as not one of my 


could think of—some from hematite ore and lime; but the 
cheapest and best I found out I made from lime and roll scale, 
the latter very fine. I mixed it with cotton seed mucilage, which 
is about £3 per ton in Hull. I thinned it down with creosote oil 
—one penny per gallon. I made the bricks, and burned them in 
the mill furnace at a very high temperature. The roll scales con- 
tain a little silica and alumina, which caused it to vitrify a little 
and it made splendid bricks. "The cotton seed oil is all refined 
with caustic potash, and the latter remains in the mucilage, so 
that it strengthens the alkaline base, and helps to keep the lime 
flux more liquid. I also lined some crucibles with the paste for 
steel melting. I have plenty of proofs that this was done in 
1861. At the same time I made pom deal of steel under 
pressure, which I see now other people have patents for. 

# Manchester, May 31st. W. Consett, 





CONTINUOUS BRAKES. - 

Srr,—In your report of the ‘‘ Proceedings” of the meeting 
“Institute of Mechanical Engineers,” in your issue of the 

d inst., a few errors occur as to remarks made by me. Perhaps 
you will kindly allow me to correct. them. There as an invited 
guest, I doubted the propriety of my taking any part in the dis- 
cussion, but so much was said against the vacuum system, and in 
souniforma manner, that I could but defend my friend—Frederick 
W. Eames, of Watertown, N.Y.—who had only that day sailed 
for home. The question of the durability of parts arising, I 
said :—“‘I_ was gs to see gentlemen defending at last the 
vacuum side of the brake question, as being the onl my eng 7 
tive present of the vacuum — of my friend Mr. Eames, I 
desired to thank Mr. Westinghouse, and also Captain Galton, for 
the assistance they had rendered in elucidating the subject of 
brakes. I also wished to say a word on the question of 
the durability of india-rubber sacks and diaphragms. There 
must be plenty of gentlemen present who have used 
india-rubber in various forms without failure for man, 
years, and there are experiences on record which are d 1 
dedly in favour of india-rubber diaphragms. In Mr. Eames’s 
brake—as to which I would hand in a report of some trials made 
on the Great Northern Railway this very week—the diaphragms 
are of india-rubber; that brake was used extensively in the 
United States and exclusively on the Metropolitan Elevated 
aang, aad the New York Elevated Railway, in New York 


City. e trains run at intervals of two minutes, during about 
twenty hours each day, and the engineer’s oo show that on 
each line they make about 13,000 stops daily. With this 


= 
of 26,000 daily stops, all made with the es form of rubber 
diaphragm, it seems to me that there must be more value in rubber 
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sacks and diaphragms than would appear from the remarks that 
made.” i 

a gre oe herewith a duplicate of the report of trial on the 

Great Northern Railway handed to the Secretary of the Institute 

of Mechanical Engineers, as mertioned above. This was one of 

three trials of the Eames continuous automatic brake system, and 

all of them were pronounced very successful by compent authori- 


MShould be glad to have you publish this report if you can find 
space to do so. Joun F, Haskins. 
449, Strand, London, W.C., May 7th. 


COMPOUND TWIN SCREW ENGINES. 

Sm,—In your back number of ‘THE Enernezer of Feb, 26th, 
1869, you published drawin of a twin-screw engine made by a 
French firm, M. Nillus, of Havre, on the Wolf principle. Isend 
you a tracing, which I hope you will see fit to publish, of a pair of 
disconnecting compound engines for_twin-screws most suitable 
for tugs. ‘These engines are on the Wolf principle, the cranks 
stand almost at 180 deg., so that one piston is at the top of low- 
pressure cylinder, e a rttor 
pressure cylinder. ‘The arrangement is on a principle of my own, 
so that the one engine can go ahead and the other go astern, 





the other piston is at the bottom of the high- | 


| 
| to ignore. Under present circumstances, what higher standard 
| —or, indeed, what other standard at all—of the comparative ex- 
cellence of agricultural implements have we than the Royal 
Society’s prize sheet? What else is so universally eee to? 
The mere fact that a machine is made by a firm which boasts a 
par ren is less a guarantee than it used to be that the machine 
will prove efficient. Some of the most conspicuous failures of 
the day have been the productions of so-called eminent firms. 
On what grounds can you conclude that the implements which 
have been withheld from the Royal Society’s trials are better 
' than—or even equal to—those which have competed and won? 
‘The presumption is that the contrary is the case, and that those 
who stood aloof had not sufficient confidence in their invention 
‘to put it to the test to win or lose it all.” It is notorious that 
| the Society has been eminently fortunate in its awards. There 
is ample proof of this in the marked confidence with which the 
farming world accepts machines stamped with the Society’s 
‘hall mark.” In some cases the implements which have carried 
off the coveted blue ribbon of the turf had been steadily winnin 
their way in minor trials and in the estimation of the world, an 
were only waiting the Society’s fiat to secure tor themselves a 
world-wide recognition ; in others, a machine may have been 
comparatively unknown before it attained to the pride of place, 
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When they are connected and working in the ordinary course— 
that is placed in communication by their steam connection, the 
two shafts not being connected in any way—the high-pressure 
engine exhausts direct into the low-pressure engine, for there is 
little or no receiver except the intermediate valve casing. They 
would be most suitable on board trading steamers, one of the 
chief of these advantages being that either engine can be con- 
veniently worked independently in case of break down. 
Ropert LAWRENCE. 
125, Thistle-street, Glasgow, May 15th. 
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THE MAGIC MIRRORS OF JAPAN, 

Sir,—I decline any controversy with Mr. W. E. Ayrton on 
the subject of Japanese mirrors ; my object in addressing you on 
the 2nd inst., was not to produce any theory, for I have none, 
but merely to direct the thoughts of any European experimenter 
who may take up the subject anew and without regard to the 
diffusive and, as it appears to me, to a great extent irrevelant 
statements of Messrs. Perry and Ayrton, which do not seem to 
me to throw any light whatever on the nature of the phenomena 


they profess to explain, and which certainly cannot be elucidated | 


by any parade of barbarous Japanese terms. at mysterious 
— the megebo, or “‘ distorting rod,” to which such mar- 
vellous and, to me, incomprehensible results are attributed, has 
been known for ages in Europe by the unpretending name of a 
“steel burnisher,” and its use as a ‘‘distorting rod” has been 
known for ages to most workers in metals, who, amongst other 
uses, employ it for ‘spinning up” hollow ware by pressure 
against a previously flat plate rotating in the lathe. Can any 
one seriously maintain that this isthe key to the mirror mystery? 
That pressure such as that of the burnisher can produce super- 
ficial change as to reflectivity for light in even highly rigid 
metals does not admit of denial ; but how is any definite or pre- 
determined design, especially if minute in character, and with 
sharply defined lineaments, to be thus produced? On this, as on 
many other points really pertinent, I tind no information in 
Messrs. Perry and Ayrton’s Re r. The explanation of these 
Japanese, and, I may add, Chinese mirrors, whenever given, 
will be the explanation of an optical phenomenon, towards which 
Iam unable to see that any approach is made by prolix state- 
ments about the Japanese names, and so forth, of different alloys 
known in Japanese markets. ith the suggestions for future 
experiment which I sent you on the 2nd inst., and the present 
communication, I have done with the subject, and leave the field 
free for Mr, Ayrton, upon whose prof: dislike of ‘‘newspaper 
discussion” I may in the present instance be permitted to sus- 
pend my opinion. Ropert MAtuet. 
Enmore, The Grove, Clapham, June 1st, 1879. 





THE ROYAL AGRICULTURAL SOCIETY. 

S1tr,—We think that the view taken of the Kilburn museum 
in your leading article of the 23rd ult. is rather one-sided. In 
fact, it is the view which one would naturally have attributed to 
disappointed firms who cannot find entrance there. Had it been 
Lancy agen by one of these firms, it might have been allowed to 
pass; the world would have said ‘‘the grapes are sour,” and 
thought no more of it; but so strong an eee of opinion 

i forth in the impartial Pages of your paper carries 
with it an importance which it would be folly for those interested 
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| but it has abundantly justified the Society’s award by crowning 
| its triumph with successive victories in other fields. In no case, 
to our knowledge, has the Society’s verdict been stultified by 
flagrant after defeat or failure. 

A manufacturer cannot exist in these days of keen competition 
on a past reputation. Invention and improvement in agricultural 
ponemeseat | have made such rapid strides that more than one firm 
that s first but yesterday have been’ outpaced, and lost their 
lead. It may be annoying to have to 


Go home and take your place there, 








The halt and maimed among ; 

with the refrain for a solace, that 
Young blood must have its course, lad, 

And every dog its day. 
But still we see no reason why those firms who from conscious 
feebleness, fear of risking defeat, or other motive, abstained from 
the Society’s competitions should depreciate the implements which 

| have competed and won, and dub them the productions of 
** second-class ” firms, or why you should at all sympathise with 
them in doing so. 
You say, ‘‘it was not necessary for the intended of 
| the museum that only the best of everything should be tome,” 
| adding that, ‘‘for example, any good portable engine built in 
| 1878 should suffice for comparison with an engine constructed 
} = —_ before.” In return we ask, then, are not the machines 
which have ae figured in the Royal Society’s prize sheets, 
if not the best, still sufficiently good to answer this purpose of 
comparison? We contend, at least, that it does not follow from 
the process of selection that ‘the contents of the modern side 

| of the museum bid fair to be very incomplete and inadequate to 
the required end.” 

How many firms of “ widespread reputation” will be found 
unrepresented in the museum? It will appear, we suspect, that 
they will be fewer than you imply, and less important than the 
absentees themselves would have us suppose. Speaking on our 
own behalf, we have contributed to the collection representative 
machines only which have gained victories all over the world, 
and fear no one’s competition. We have endeavoured cordially 
and to the best of our ability to assist the Society in their scheme, 
and we ask you to credit us with not quite such mercenary 
motives as your article suggests. W.N. NICHOLSON AND Son. 

Trent Ironworks, Newark, May 29th. 





Str,—I have read with no small amusement Messrs. Hornsby’s 

letter in your last impression. Their virtuous indignation because 
you have ventured to say that some engineers hold that better 
implements have been made than those which have received 
— from the Royal Agricultural Society will appear in its true 
ight when certain facts are placed at the disposal of your 

readers. 

Messrs. Hornsby have persistently competed for the prizes for 
mowing and reaping machines offered by the Royal Agricultural 
Society, and year after year they have won them all. Of course 
they will find a place in the museum, and equally, of course, they 
will maintain the competence of the Society to pick out the best 
subjects for prizes, and deny that any non-prize-taking firm can 
possibly produce anything as as their work. They are quite 
willing to hold to this opinion, but they must not call names 
because some one else thin. differently. 








I am not ashamed to differ from Messrs. Hornsby and to say 
that if the selection in question is made wholly from prize imple- 
ments, the best will not be represented. There is not an agricul- 
turist of experience who does not know that there are reapers 
and mowers in the market which never took a prize, or at least 
not for many years, which will do all that the best Hornsby 
machine can do, and cost less money to begin with. Bunt, to 
leave reapers and mowers, let me ask Messrs. Hornsby what 
about ploughs? Can it be said that the best ploughs are ~epre- 
sented when Messrs. Howard, of Bedford, are left out in the 
cold because others have taken prizes since they competed? How, 
again, about corn drills? I have a notion that Messrs. Garrett's 
drills are not the worst in the world, and that no col’ection can 
be complete without them, but Messrs. Garrett never competed 
for a prize of the Royal Agricultural Society since 1857 or 1858, 
I am not sure which. 

I a that we have much to complain of if we are not repre- 
sented in the museum, and I, for one, was quite willing to abide 
jaan rule that we should make a selection ourselves, as the 

uncil suggested. AGRICULTURAL ENGINEER. 

London, 





une 2nd. 


S1r,—While I fully recognise the fact that much dissatisfaction 
is felt concerning the course adopted by the Royal Agricultural 
Society in selecting objects for the Kilburn museum, J must add 
that, in my opinion, there is no real ground for it; with your per- 
mission I would like to put certain facts forward which are not as 
prominent as they ought to be. f 

For a great many years it was considered to be the right se 
to compete for the medals and other prizes of the Royal Agricul- 
tural iety. Those who won them were very proud of them. 
There is hardly a firm of many years’ standing in Great Britain 
which has not got one or more of these medals. After a time it 
began to be discovered that competing was costly and vexatious 
work. All that could be got out of the Society had been got by 
certain leading houses, who now saw in every competition the 
chance that anew, young or hitherto unknown firm might turn up 
ene and win a prize. This the old firms by no means 
relished, and so they argued that the Royal Agricultural Society 
should have no more competitions. They did not say in so many 
words, ‘This capes’ f of new firms is very annoying; we must 
remain the only and original medal holders and prize winners,” 
but they urged that no further improvement could be effected, 
and that it was useless,to give more prizes. The Royal Agri- 
cultural Society would not listen to this, but went on holding 
competitions, now of this, now of that, and the old firms ref 
to have anything to do with them. They would not enter on a 
rivalry in which they might be beaten. Now they find that they 
will not be represented at the show and they are very angry; but 
no one will pity them. 

I must make an exception in favour of one or two firms who 
have conscientiously refused to compete from the bey first, or at 
least for a great many years; they will lose nothing, however, by 
not appearing in the museum. 

I trust you will give these few outspoken remarks, the truth of 
which is well known, a place in your pages. 

MEMBER OF THE Royal AGRICULTURAL SocreEty. 

Havre, June 2nd. 





STEEL FOR SHIPS. 


Srr,—At the neti ot the Iron and Steel Institute, a discus 
sion took place on . Barnaby’s paper on steel oy stergen oe 
and referring to the discussion on the failure of the large steel 
angles, no one seems to have asked the question, if at the place 
of failure any difference either in the chemical composition or in 
the mechani disposition of the particles of steel could be 
detected to account for their failure (?). Now, the simplest way to 
go about it would be to give into the hands of a chemist a piece 
or two of the angle that has not failed, and a piece taken from 
= line of fracture, and ask him what is the difference between 
em. 

Next, let an engineer have a yey from the fracture, and from 
the sound part of the angle, and let him determine the followin 
ton me you find the steel any harder at the place o 

racture? (2) Did you find the elongation, before breaking under 

a tensile strain, any less in the fractured piece? and have you 
measured the amount of opening at the crack in situ of the steel 
angle? (3) Did you determine the probability if the steel angle 
as a whole had moved after the fracture, showing it to have been 
in a position of mechanical strain? (4) Did you asvertain if any 
contraction or actual work movement had or could take place, 
so as to throw any extra strain at the place of fracture? (5) 
Presuming you could detect nothing of the oo | No. 4, 
you would give it as your opinion that the angle has been 
under unequal tension and compression through local heating? 
Or, as in No. 3, that the reason of giving way was undue 
mechanical strain, and that the fracture was the weakest point? 
Or, as in No. 2, that the elongation under tension was much less 
at the place of fracture than at any other? Or, as in No. 1, that. 
the steel was excessively hard, and failure was the inevitable 
result ? 

The importance of going carefully into such failures must be 
my apology for troubling you. I quite expect in a few years 
iron shipbuilding will be a thing of the past, and I hope that a 
much more mechanical method of construction will come into 
fashion. S. Hannan. 

30, Crawford-read, N.W, June 4th. 





S1r,—Will you permit me through the medium of your paper 
to express an opinion as to the cause of the defects which some- 
times occur in steel bars, and particularly angles and bulbs, as 
stated by Mr. Barnaby at the meeting of the Steel Institute, on 
the 8th of May? For fifteen years I have made, and have caused 
to be made under my supervision, many kinds of sectiors in 
Bessemer and Siemens steel. I am satisfied that many of those 
faults which are called mysterious will take place in some sec- 
tions, if great care is not taken to cut and draft the rolls so that 
no part of the bar is drawn in the process of rolling, which, I 
admit, is very difficult in such sections as angles 8in. by 3in. by 
gin., but not impossible. All practical men know the short side 
of an angle is most severely punished in the rolling, even when the 

atest care is used, and “‘ in this part,” says . Barnaby, ‘‘I 
nd the most failures.” 

Perhaps I had better state more clearly what I mean by 
“drawing,” in order that it may be better understood by those 
who are not steel manufacturers. If a bar 8in. by 3in. by hin. is 
put in the rolls to make 8in. by 3in. by gin., the difference of the 
thickness goes in the length, and if the pressure ae is not 
proportionate on both sides, Lut greater on the 8in. than the 3in., 
therefore the 3in. will be drawn to keep pace in length with the 
8in., and by that means you have destroyed a portion of the 
strength of the 3in., which no amount_of annealing will restore, 
but may improve. It may be said, ‘‘ But why have not all the 
bars failed which were made in the same rolls with those that did 
fail?” I say that the quality of all are affected, but not so much 
as to prevent them from doing their work, or standing the tests. 
The bar which broke had not been hot when it left the furnace, 
or it may have “‘ stuck ” in one of the “‘ gits ” in rolling, and thus ~ 
chilled the part which failed. The colder the steel is rolled the 
greater is the deterioration where the drawing takes place. Under 
the most favourable circumstances, the 3in. side is finished coldest, 
and unequal contraction follows. 

Fifteen years ago my instructions from Mr. Bessemer were to 
avoid all drawing in the process of rolling, for where this takes 
place the quality of the steel is deteriorated. This I have watched 
with considerable interest and profit. Iam surprised that Mr. 


er, on hearing Mr. Barnaby’s statement, did not at once 
come to the conclusion that there had been some fault in the 
rolling process, unless he thinks it is impossible we can be at 
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fault in this matter. I am afraid we are. I do not believe that 
one roll-turner in ten thinks of anything but getting the sections, 
which must be made to the sixty-fourth part of an inch before 
it is satisfactory to some consumers. He does not think of the 
injury done to the machinery, nor the injurious effect it has upon 
the material in producing the sections, if he has been accustomed 
to turning for iron. 

In October last I was in a works where steel angles, Sin. by 
3in. by gin., were being rolled. The blooms used were hammered 
and the ends cut straight, and when the bar was finished one yard 
of each end had to be cut off before they came to a full section. 
If the steel had not been of splendid quality every bar would 
have been drawn until the edges were like a saw. The engines, I 
believe, were over 120-horse power, ard they were pulled up to 
a stand before the bar was clear of the rolls, after the roller had 
waited until they were at full speed before entering the bar. I 
asked where the roll-turner had been before he cut these 
rolls. I was told that he came from a tin-plate works, and the mill 
manager was from one of the hospitals in London, where he had 
been practising for a surgeon. If any bar has more than 6in. to 
cut from the end before getting to a full section, the quality of 
the steel is injured if the end of the bloom had been sound and 
straight at the commencement of the rolling. 

In conclusion I wish to say, with all due deference to those 
who think it essential that all angle and other bars, if of steel— 
for shipbuilding—should be annealed, my experience with steel 
for the past fifteen years is that there is no necessity for anneal- 
ing, if care is taken not to spoil it in the manipulation, and the 
chemical composition is all right. I believe if steel were taken 
to Greenland for bending it would stand all that iron ever did 
without failing. 

I should like to know if Mr. Barnaby ever slit the fractured 
angles and got the tensile strain of the Sin. and 3}in. sides of the 
bars which he found chemically all right. I am convinced that 
Mr. Barnaby will ultimately get over the difficulties he complains 
of, and that this controversy will do the steel trade an immense 
benefit. : A DerenvER oF STEEL. 


THE ELECTRIC LIGHT. 

Srr,—Considering the number of electric lights in use, it seems 
at first sight impossible to produce a novelty in that line ; never- 
theless, aan is one experiment I should exceedingly like to try, 
if I had the means at hand. Almost all electric lights, when 
examined, are found to consist of a discharge through an atmo- 
sphere of hot air and finely divided earbon. Now suppose we 
proceed thus : — Wilde’s” lamp—like that described in your 

t impression—suhstitute for the carbons two wrought iron 
rods, bent over at the top so as to tonch, their points being 
covered with little platinum thimbles. Just below the touching 
points place a small pinhole burner, consuming, say, from 4 to 
cubic foot of gas per hour, and so adjusted that its black core wil. 
just cover the touching platinum thimbles, so that, when these 
are separated by the electro-magnets, the discharge will take 
place through the black of the flame. Now this black core 
consists of finely divided carbon and other things suspended in 
a current of hot 3 so here you have half the work done to your 
hand, and the electric current has only to pass through a very 
moderate resistance. All difficulties about supply and waste of 
carbon are got over. The lamp might be made for half-a-crown, 
and stuck into the gas-pipe in place of a burner, the wires being 
led from lamp-post to lamp-post like telegraph wires, and the 
induction spark, oa breaking contact, might be made to light the 
am in a few dozen lamps at once. Altogether this seems to me a 

ikely card to play; but perhaps there is a hole in the kettle 
somewhere. 0 will find it ? Francis Mason. 

26, South-road, Lancaster, June 2nd. 


THE MANAGEMENT OF ARTIFICIAL LIGHTS. 

S1z,—There have for some time been experiments in progress in 
the art of lighting our streets with new and very powerful lights. 
The Metropolitan Board of Works have at last bestirred them- 
selves to oe the electric light used long ago with such glorious 
success in Paris for the purpose, and thus has roused the gas com- 
panies to endeavour to show that they also can produce lights 
equally good for less money. To the ordinary public these 
oe have appeared quite wonderful, and the streets so 
lighted have been thronged with enchanted sight-seers, who revel 
in inticipations of turning night into day, and living always—for 
people cannot be said to live in the dark—but on those who know 
what light is, and how it can and should be managed, the effect 
has been very different. Anyone trained as I have been in the 
office of a eee engineer passes under these magnificent 
lights with a feeling of sadness, not to say annoyance, on seeing 
such splendid lights first produced at enormous cost and then 
literally thrown away. If, therefore, you are good enough to 
allow me, I propose to make one or two suggestions for their proper 
treatment, now that we have lights worthy of being managed. 

must, however, preface these suggestions with one or two 
remarks necessary to be understood by all interested in the 
management of light. These remarks will probably be con- 
sidered as trite and common-place after they have been made :— 
The curious thing is that no one, not even in Paris, appears to 
have made them as yet, self-evident though they os when 
stated. There are two purposes for which artificial lights are 
used: First, for those cases in which the light itself is the 
thing wanted to be shown, as for instance, in lighthouses, rail- 
way signals, carriage lamps, &c.; and, secondly, for those cases in 
which the light is wan to show something else. This may be 
called the domestic use of light, and is the primary and universal 
use to which it is put. 

Now those engineers whose business it is to show lights, know 
by long experience what they are about. They first search heaven 
and earth—it is really so scientifically speaking—for the strongest 
possible light, and when they have got it they treat it with the 
most gentle care and dole it out with the most niggardly avarice, 
so much so that even in the light room of some lighthouses it may 
be almost dark although a blinding light is blazing in the centre 
of ft. And moreover they peremptorily refuse to let it shine on 
anything, the whole of it must go straight out tosea. Thus we 
find many lighthouses which send their rays down narrow, zig- 
zag, rock-i channels, but no ray shines in headland or 
island. The light, as it were, proclaims with steady voice, ‘‘ Hinc 
sanitas,” this way for safety, and refusing to glance even on the 
dangers all around, says in quiet tone of each of them, “ keep it 
dark ;” and dark they all are—so dark and so exactly is the light 
“cut off,” that the instant the sailor loses the light he goes 
“about ship” in eager haste to find it again. Inland readers 
know far too little about the extreme care and wonderful system 
by which the “great highway” all round their ‘tight little 
island” is lighted up every night. So lighted is it that I believe 
@ mariner could sail round our coasts, if “neither sun nor 
stars for many days appeared,” and never once be out of sight 
of a light nor never once be led into danger by them if he kept 
in — of them. Our fashionable ladies and fine gentlemen 
consider it the thing to attend scientific lectures on the most 
abstruse and out-of-the-way subjects, to have the geography of 
Smith’s Sound or Mid Africa at their fingers’ end, but not one 
of them knows what a lighthouse is, or how many they have, or 
how the light is managed for them. But thisisa digression—one, 
however, quite con amore. 

Those then who show light know how to do it, but all of those 
who use lights to show something else do not seem to have a 
vestige of an idea how to do that, or at least do it after the 
fashion of a few thousand years ago. And here on the Thames 
Embankment we have a case in point. The Metropolitan Board 
of Works are for all the world like a fraternity of wizards who 
have at last succeeded in raising a magnificent demon; so grand 
is he they are quite afraid of him, therefore they immediately 
shut him up in a box, so that only the front of his lair can be 





seen, and then they invite the British public to come and admire, 
which they do. In other words, having a grand new electric 
light, they put it on the top of an ordinary old-fashioned lamp- 
post, and, as it would surely, blind people if left there aw naturelle, 
they cover it up in an opal shade, which confessedly reduces its 
power, by something like oy cent.; but even that is apparent] 
not enough, for the light itself has, I think, been also very muc 
reduced of late. This brings me to the point where I may state 
»lainly the two axioms applicable to the two uses to which arti- 
ficial light is put, namely : First, If the light itself is to be shown, 
everything else must be kept invisible ; second, if other things are 
to be shown, the light itself must be kept invisible. 

Now we have said that the makers of lights to be shown know 
thoroughly, and act upon, the axiom applicable in their case. 
Let us now see how the makers of lights to show other things 
should act on the axiom applicable to them. The subject is too 
large to discuss in all its details ; therefore, I shall only describe 
briefly the sort of shades that should be used to conceal the light 
in street lamps, and as I am writing for a general, not for a 
scientific audience, the description shall not only be brief, but 
“popular.” I presume then that as at present the omg will be 

ed in a long clear glass tube or chimney. ‘The practice 
now is to put simply a globe of opal or coloured glass over this 
chimney, the result being that the whole of the light is dimmed. 
Now, stating it in a rough way, what should be done is this: 
The globe should be cut in two, horizontally, the two halves should 
be separated by a small distance, the lower half should be a little 
compressed or narrowed, and the upper one flattened out con- 
siderably and turned upside down. Moreover, the upper half 
should be made of a highly reflecting opaque substance, and the 
lower one also highly reflecting and nearly opaque. If the reader 
can make allowances for difference of size, he can form a pretty 
good notion of the form of the whole lamp by supposing that the 
light is placed in the middle of a tea cup, and that the saucer, 
being a shallow flat one, is used 2in. or 3in. above it. In fact, it 
might be popularly described as a cup-and-saucer a. 
et us now look at the action of this lamp on the light. The 
lower portion, or cup, is so made that it catches all of the light 
between the lamp and the ground which would have shot out 
all round to the horizon, and throws it all straight up, or nearly 
so, to the sky; but here it and the whole of the rest of the light is 
caught by the upper reflector, or saucer, and shot back again to 
the ground. In the present globe shades a very large amount of 
light is thrown up to the sky, where it is not wanted —except, 
indeed, in those rare cases where the architecture of the street is 
such as to warrant its being illuminated, not merely lighted on 
the pavement surface—and besides that, what does reach the 
ground is all dimmed and reduced. By the cup-and-saucer 
reflectors no light whatever is lost; it is all thrown in the street; 
and, moreover, it suffers no reduction, except the small amount 
due to being reflected from polished surfaces. And observe 
another most important advantage. If such a lamp were placed, 
say, in the meeting-point of two streets that crossed like the 
limits of the letter a or in any place like the Thames Embank- 
ment, where the light is only or nearly all wanted in one direc- 
tion, these reflectors could be so contrived as to send all the light 
where it was required, and allow none to be lost in useless or 
vacant spaces. 

The appearance of the light at a little distance is, of course, a 
matter of importance. The unguarded electric light is blinding 
to the eye; but why? Because it is an intensely brilliant, very 
small point ; but if the light contained in, or rather, emanating 
from, this very small point were spread over a large surface, it 
would be perfectly endurable by the eye, and this is exactly what 
the cup-and-saucer lamp would do. The opal globe only dims 
the light, and allows a very large proportion of it to be lost. The 
cup-and-saucer catches it all up and spreads it over 2 large illumi- 
nated surface, and the larger that surface is the better. 

If there is any reliance to be pl on these hasty remarks on 
the proper treatment of light, they clearly point to the desirable- 
ness, or rather the propriety, of lighting streets from one or two 
large central lamps on very high pillars, with carefully adjusted 
reflectors; and this again points to the time, not at all far distant, 
when every large town will be lighted from a few lighthouses, 
towering hig! 7 the dwellings. These dwellings will when 
this is done be all painted white—the best colour for all purposes— 
and the light will be distributed from these houses or towers with 
the utmost exactness, each house lighting up its own area, what- 
ever be its shape, and sending concentrated light to the principal 
thoroughfares. That time has hardly come yet, but its advent is 
certain. 

I have purposely made the above remarks very general and 
devoid of every technicality; also I have not touched upon the 
proper treatment of domestic lighting—a most important subject, 
coming as it does within the range of sanitary improvement. 
My intention has been only to draw the attention of those con- 
cerned to the deplorable mismanagement and misuse of light, 
which is to be seen swallowing the money of the ratepayers every 
night on the Thames Embankment. SHARLES WAHAB, C.E. 

8, Northumberland-street, London, W.C., 

May, 1879. 


THE MINERAL RESOURCES OF ITALY. 

Str,—In the notice of the mineral resources of Italy, which 
appeared in your issue of May 16th, no mention is made of 
several important mines in Tuscany, such as the mercury mines 
of Monte Amiata, the lignite mines of Castiani and the Monte 
Argentario mines of manganese and iron. The following par- 
— with regard to these may perhaps interest some of your 
readers. 

The Miniera del Siele at Monte Amiata in the 
Grosseto, contains very rich deposits of cinnabar, which constitute 
it one of the most valuable mines of Italy. It is estimated to 
have yielded profits exceeding 500,000 Italian lire, or £18,000 per 
annum, and, but for the fall in the value of mercury, which a 
disinclined the 
figures would undou 
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ush the winning of ore, these 
enexceeded. The ore is reduced 


nee ree ar to 
tedly have 
on the spot, but not without a considerable loss of mercury in the 

rocess, and the bulk of the production is exported to England. 
This mine was for a long time a losing concern, and passed 
through several hands. In 1865, the present 1 ory bought the 


roperty, including the buildings, &c., for the small sum of 40,000 
Ftahtan ire, about £1450. Something very similar happened with 
regard to the Monte Catini copper mines, and in both cases the 
new owners made discoveries of splendid masses of rich ore. 
Mining research in Tuscany and Italy generally has not been 
very extensive, and there is no reason why with skill and capital 
such examples as the Monte Catini and Monte Amiato mines 
should not be repeated. Discoveries of cinnabar have been made 
by other parties also in the Monte Amiato district, though on a 
smaller scale ; these are now beginning to be productive. 

About five miles distant from the station of Gavoranno on the 
line of railway between Rome and Pisa, are situated the lignite 
mines of Castiani, the most important of their kind in Tuscany, 
and probably in Italy so far known. The lignite is of good 
wa nL it is black, and has much the appearance of true coal; 
the deposit of it is immense, some French engineers estimated it 
at fifty millions of tons; the cost of mining it islow. At present 
these mines may be considered to be dormant, the production of 
lignite is very small, and there are two obstacles to its increase— 
the want of a railway to convey the minerals from the mine to 
the station of Gavorrana on the Roman railway line, and the 
relatively small demand that there is for the lignite itself. At 
present what little is paps is taken by carts to the railway 
station, at a cost out of all proportion to the value of the article, 
and forwarded thence to different places, chiefly for use in brick 
kilns and for fixed engines. The small demand for the lignite 
arises from two causes : the railways do not make use of it to any 
appreciable extent for their locomotives, and it has not been 
practicable so far to make use of it for smelting iron ore. Patent 





fuel made from small coal imported from England is used on the 
locomotives of the Roman Railway Company, and the fire. 
aoe of the locomotives are not, consequently, suited to burn 
ignite. 

As regards the practicability of smelting iron ore with it, the 
subject has not received the attention it deserves, In 1881, the 
Elba mines, now worked by a Régie, will revert to the State. In 
view of this, Signor Brin, ex-Minister of Marine, has laid before 
the Chamber of Deputies a progetto di legge, which will doubtless 

, authorising the Government to grant a lease of the mines 
or forty years, subject to the payment of a royalty, on condition 
that the lessee shall establish steel works in Italy on an important 
scale. If lignite could be used these works would start under 
favourable auspices. Elba would supply iron ore of the purest 
and richest description and at a very low cost, while within a 
radius of forty miles would be had lignite for smelting it and 
manganiferous ore for steel making, the latter from Monte 
Argentario. If lignite cannot be used, the works must depend 
upon supplies of fuel from other countries. As a bill is likely to 
be voted by the Italian Parliament now sitting providing for the 
construction of railways in Italy during the next fifteen years to 
an estimated cost of aeniy 6 fifty millions sterling, and the 
Government seems bent upon building more ships-of-war in its own 
dockyards, there will be large quantities of steel required, now 
that steel has virtually supplanted iron for all purposes. The 
production of some part of this in Italy from native materials is 
sure to be of advantage to the country at large. 

Monte Argentario, where the manganiferous iron ore mines 
bearing this name are situated, is a lofty promontory about 
eighty railes south of Leghorn, attaining an deveien of 1900ft. 
Two narrow tongues of land, distant abuut three miles from each 
other, connect it with the mainland, the intervening space, about 
2800 hectares, is occupied by the shallow salt water lake of 
Orbetello. With regard to the latter, it may be remarked that 
though now from the neglect of proper precautions, it is year by 
year becoming more of a marsh and less of a lake, to the pre- 
judice of the health of the surrounding districts, already Pad 
enough from malaria, Napoleon I. had intended to convert it into 
a harbour for shipping, with approaches cut through the isthmus 
which separates it from the adjoining sea. It would be 
eminently adapted for such a purpose, to deepen it only dredging 
would be required; it would make a ¥ id naval and com- 
mercial port for Rome, easily defended from the adjoining 
heights of Monte Argentario, chee Civita Vecchia is and wil 
remain from its position a wretched harbour. The mines are on 
the slope of the mountain towards and on the verge of this lake. 
Levels have been driven for the purpose of partially exploring 
the ground, but the extraction of ore is conducted by open air 
workings. When the writer visited the locality in 1876 there 
were some 800 men engaged on the mines, but latterly, owing to 
the depression in the steel trade, it appears that they have been 
worked irregularly and to a iimited extent. Geologists have 
established that the deposit of ore is very extensive. It is found 
in pockets, the bulk of it as powder, in the cavernous magnesiar 
limestone ; thus the ore is almost free from silicious matter, a 
circumstance which is considered by competent authorities to 
give it a special value, its principal component parts being oxides 
of manganese and iron and carbonates of lime, it is also free 
from noxious substances, such as phosphorus and sulphur. On 
the northern side of Monte Argentario is the fine bay of 
Santo Stefano, affording good anchorage for the largest vessels, 
and where loading can be done in most states of the weather. 
The ore is brought here for shipment and the bulk of il goes to 
France and England. It is likely that when trade improves 
the Monte Argentario ore will be more used, while the establish- 
ing of steel works in Italy must affect it favourably. G. 

, | wince May 23rd. 





WATER SUPPLY. 

Str,— From the lead taken by the Society of Arts, and followed 
by several of our scientific journals, that surface water is far 
preferable to spring or well water, at least so far as quantity goes, 
it must be inferred that wells are nearly useless, or that little is 
known aboutthem. ‘The question asked by the Society of Arts 
was as to the rainfall in this country and its division into districts, 
I can only suppose for the purpose of forming larger ponds than 
we already have for the supply of villages and towns. In your 
last week's issue you have an article on tanks dependent on the 
roof surface of the house for its supply, claiming chiefly its 
cheapness for its adoption, saying nothing as to the analysis 
of such water collected in the winter months and used during a 
hotanddrysummer. A visitto Harwich during theensuing summer 
months will satisfy anyone as to the quality of rain water collected 
into unde oud tanks, for Harwich is entirely dependent on 
this method for its water supply, or nearly so, for some water is 
brought into the town by the railway, and some from Dovercourt, 
the first almost entirely used by the Railway Hotel, the latter 
too dear, and highly impregnated with iron salt and marsh water 
to be used by the inhabitants ; they prefer, from long use, the 
rain tank water which, from a very rough analysis, contains 
infusion of birds’-nests, spiders’-webs, and dead ies of the 
same from the roof ; and from the tanks slugs, earth-worms, rats, 
frogs’-nests, infusorie, &c. &c., highly flavoured with soot. After 
long over thirty years at well-digging and boring, I have never 
found any very great difficulty either in the construction of the 
well itself or in the water supply from it, but I have met with 
difficulties when I have received instructions from gentle- 
men who have studied the profession of civil engineering, 
but have omitted entirely the well-digging class, and have 
taken for granted that a well is simply a hole either dug 
or in the ground, and either lined with bricks or 
iron. How bad water is to be shut out, or how good to be 
found and retained for use, is —— left out, owing to the 
want of knowing how. A well is simply a means of communica- 
tion from the surface to an underground tank naturally formed, 
the water entering this tank thoroughly filtered and kept 

rfectly free from all impurities, except the earthy salts 
Siactoal out during its passage from the clouds to the retentive 
strata, which, in the case of the deep wells in the chalk, may take 
considerably over 100 years. Take a river, which is simply a 
means of conveying the surcharged quantity of rainfall from the 
absorbent and retentive soils upon which the rain has fallen, to 
the sea, again to be evaporated into vapour or rain; visit some of 
the sources of the Thames in Oxfordshire and Gloucestershire, 
and astonishment will be the result at the immense quantitics 
of water rushing out from the limestone formation. Nearer to 
London, the chalk quarries at Greys in Essex, and on the oppo- 
side of the Thames, at Springhead, ample evidence may be found 
of the immense quantities of water stored as underground lakes 
or rivers, and this same thing occurs almost everywhere, and 
simply wants a communication with the surface in the form of a 
well, but the want of knowledge of their construction seems to 
be the great stumbling block. 

We have but few men who understand them, we have no good 
works on the subject, and they are never mentioned in any of 
our technical journals, and the consequence is that we are going 
back to the old rain water tank of the East and zymotic diseases. 

Stoke, Ipswich, June 3rd. R. ALison. 








Sour Kxnsineron Musrum.—Visitors during the week 
ending May 31st, 1879:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 10,990; mercantie 
marine, building materials, and other collections, 2210. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m, 
till 6 p.m., Museum, 2411 ; mercantile marine, building materials, 
and other collections, 143. ‘Total, 15,754. Average of corre- 
—aaes week in former years, 16,794, Total from the opening 
of the Museum, 18,092,769, 
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RAILWAY MATTERS. 


rt of the Bombay Chamber of Commerce shows that 
cae ee eeistaction is felt on account of the neglect of the 
overnment to carry out the Rajputana Railway. 

y ew Wallasey tramway was Soapestes by Major-General 
Hutchinson, on behalf of the Board of Trade, on the 28th ult. 
The tramway has been laid by Mr. Barker, of Manchester. 

ye German Minister of Public Works has empowered the 
managers of State nang and of those private lines under 
State control, to charge half the usual tariff prices for the trans- 
port of such goods as are destined for Austr exhibitions, 

Tux Great Eastern Railway Company announce that its 
trucks will run direct into the new market, which is being erected 
for the sale of pota roots, hay, and straw, and which adjoins 
the Stratford station. It will be opened on the 1st of September. 

; L satisfaction, writes our Birmingham correspondent, 
is peerins by traders this week that. the railway companies 
serving the Birmingham and South Staffordshire district have 
announced by circular that they will at once resume the payment 
of dock dues and wharfage ch: on traffic delivered by them in 
London, which was discontinued on the 1st of May. 

Ws see that the Great Western Railway Company announce 
that on the 2nd of June they will commence running a new fast 
express between London, Exeter, and Plymouth. The 
down train, which will leave Paddington at three p.m., will 
reach Exeter in four hours and fourteen minutes, and Plymouth 
in six hours; while the up train, which will leave Plymouth at 
9.5, and Exeter at 3.55 p.m., will reach Paddington at 8.10 p.m., 
thus performing the whole peer, in each direction in even less 
time than the wall-known Flying Dutchman. 

THe new line of railway between Chatburn and Hellifield, 
which has been in course of construction during the past five 

ears, has been inspected by Major Marinden, on behalf of the 
Board of Trade, and has been approved. The portion between 
Chatburn and Gisburn—five and a-quarter miles—was opened for 
goods and passenger traffic on Monday ; but the remainder, about 
six and a-quarter miles } will not be run over for two or three 
months, the station at Hellifield, where the line joins the Mid- 
land Railway to Carlisle, not having been erected. 

AN extension of the narrow gauge system is obtained by the 
Ballymena and Portglenone Railway Bill, which has been sanc- 
tioned in committee of the House of Lords, This makes a con- 
tinuous narrow gauge system in the county of Antrim of 60 miles, 
over 50 miles of which passenger and goods traffic have, says the 
Trish Builder, been carried profitably and safely for the past 
twelve months. Mr. W. Lewis, of Dame-street, Dublin, is 
engineer to this narrow Ay e railway system, which is at pre- 
sent confined to the North of Ireland, but which, it is hoped, will 
soon be extended over the whole country, as it seems, at a cheap 
rate of construction, to answer all the present and future require- 
ments of traffic. 

A rixz bridge is eee for the Detroit River, designed to 
connect the Great Western and Grand Trunk Railways of 
Canada with the Northern Michigan and Michigan Central 
Railways at Detroit, by crossing the river a short distance above 
Windsor, where Belle [sle divides the stream into two channels. 
The bridge will extend from Hamptramek, on the Michigan 
shore, to Belle Isle, and will have a draw of 300ft.; and from the 
island it will extend to Walkerville, on the Canadian shore, a 
distance of about 2500ft. In the latter distance there will be three 
drawbridges, of 300ft. each, leaving, excepting a pier in the 
centre, 600ft. for navigation, It is claimed by the promoters of 
the bridge that two sets of boats can pass at one time within 
each of the 300ft. draws. The bridge will be 14ft. above high 
water level. 

THE commencement of the works of the railway tunnel under 
the Detroit River, below Detroit, was formally celebrated April 
23rd. It was originally intended to prosecute the work by the 
cofferdam process, but the plan was disapproved by the Canadian 
authorities because of the threatened obstruction to navigation. 
It is now pro to construct the tunnel by boring, though the 
results of the initial operations were not encour: e rock, 
a soft limestone, was found to be so broken by fissures and so 
full of water as to raise a doubt as to the possibility of completing 
the work by boring. A fair trial will be made, however, and the 
hope is that the plan first proposed will be consented to in case of 
failure by boring. When completed the tunnel will greatly 
facilitate the business of the Canada and Southern Railroad, and 
will control the south-west traffic. 

Some destructive bush fires have recently taken place in 
Victoria, South Wales, and the following sensational incident is 
recorded, as experienced by the passengers by an evening train 
to Portland :—The fire was burning on both sides of the line; but 
no particular anxiety was felt until a1 tree was seen ahead 
in full blaze, and swaying to and fro in such a manner as to indi- 
cate that it was about to f There was no time to stop the 
train, and the driver of the engine, quickiy appreciating the 
perilous position in which they were placed, determined to make 
a dash for it. Putting on steam, he made the locomotive fairly 
jump, and quicker probably than they were ever carried along 

fore, the passengers went safely past the tree. The second or 
two occupied in doing this appeared a lifetime, and the guard’s 
van had but just cleared the tree when it fell with a crash across 
the rails. 

Proposats for a metropolitan railway in Paris are attracting 
renewed attention. In Paris it is considered that when the 
receipts from omnibus traffic exceed 100,000f. to 120,000f. per 
kilometre that a tramway is necessary, and it seems that the 
traffic on the routes proposed for the new railway are equal on the 
4588 kilometres to 413,000f. per kilometre. It is therefore pro- 
gn by M. E. Deligny that a circular railway should be made, 

n two chief parts both setting out from the Bastille. The first 
part would set out from the ille and by way of the grand 
interior Boulevards, the Champs-Elysées, the 'l'rocadero, and thence 
to the Bois de Boulogne. The second part also setting out from 
the Bastille, goes to the Trocadero, passing near the stations 
of the Orleans Railway and the Montparnasse station, the Champ 
des Mars, and completing the circle at the T ero, works in 
with the present line of the Bois de Boulogue. A third part sets 
out from the Chateau d’Eau, passing the stations of Ouest and 
du Nord, and joins the line to the Bastille. 

Aw American contractor has made certain proposals for the con- 
struction of a railway in British Guiana. From The Colonies and 
India we learn that the statement of the committee appointed to 
report on his proposals for a railway and drainage from Mahaica 
to Berbice has been published. 
tenders ; one being for the construction of a line of railway of 3ft. 
gauge, with all necessary rolling-stock and other working 
appliances; a second for a similar line of railway, combined with 
what the contractor terms a system of drainage; and the third for 
a line of railway only, with a gauge of 4ft. 84in. ‘The committee 
express their opinion that the terms offered are excessive, and 
state that they could only have given them consideration if the 
offer had included the working of the lines for a considerable term 
of years. They further express their belief that such a line could 
not yield remunerative traffic. Mr. McKay estimates for a length 
of sixty miles between Mahaica and Berbice; whereas the com- 
mittee consider it should not exceed a total length of 443 miles. 
They hold that, if the Demerara Railway Compeny, would con- 
sent to work the line, it might be undertaken; but, in_ that case, 
that the present gauge of 4ft. 8}in. should be adhered to. The 
committee submit as revised estimates, 877,430 dols, for a gauge of 
3ft. 6in., or 19,608 dols. per mile ; and 980,930 dols. for a Rauge of 
4ft. 8}in., or 21,920 dols. thile. An alternative scheme for a 
canal, with steamers, est to cost 737,000 dols., was pre- 
pared, but the authorities{refused to give it consideration, 


Mr. McKay submitted three | h 





NOTES AND MEMORANDA. 


WuHEN oxygen is passed over nickel chloride at a Semppeniave 
of 440 dey., the chloride is, after some time, completely trans- 
formed into a opeeiiine insoluble substance, w is no other 
than the oxide Ni,O,. The action is much more id with moist 
than with dry oxygen. This oxide of nickel, w 
to magnetic oxide of iron, cannot, according to a recent note in 
the Comptes Rendus, by M. Daubigny, be made to furnish an 
oxide of a higher degree of oxidation, but by a strong heat it is 
reduced to the protoxide, NiO. 


Proressor VERRILL, of Yale College, Newhaven, Conn., who 
has recently examined some slabs of marble honeycombed by a 
sea animal, states that the ex portions examined by him are 
penetrated to the depth of lin. or 2in. by the crooked and irre- 
gular borings or galleries of the sponge, Cliona sulphurea, so as 
to reduce them to a complete honeycomb, a crumbling in 
the fingers. He suggests that its ability to rapidly destroy such 
rocks ry have a practical bearing in case of submarine struc- 
tures of limestone or other similar materials. 

Ar the last meeting of the Manchester Geological Society a 
paper was read by . J. Aitken, F.G.S., in which he drew 
attention to the existence of bloomeries or ancient iron smelting 
furnaces in the neighbourhood of Todmorden, and in close 
proximity to the outcrop of a bed of iron pyrites in the millstone 
grit, from which he thought it was not unreasonable to draw the 
ference the ancient smelters had derived their ore. The 
mem however, generally thought that though it was possible 
iron might have been manufactured fromjthese pyrites, such a 
thing was not very —— whilst Mr. Aitken, although he 
did not insist upon the inference he had drawn, thought it was 

ible the ancient smelters might have been of greater 
owledge thar. we now gave them credit tor. 

Mr. J. M. Srituman recently read a paper before the Chemical 
Section of the California Academy on “‘ Bernardinite,” a new 
mineral resin from 0 County, California. It pre- 
sents a light, porous, friable mass of a yellowish white colour, 
floating e cork —_ water. Fracture, fibrous; specific 

vity, 1°166 ; softens below 100 deg. C., but does’ not fuse per- 
fectly even at 140 deg. C.; forms an emulsion with water by 
boiling ; dissolves readily in alcohol or ether, and less readily in 
carbon disulphide. The earns neat of the portion extracted 
by hot alchol was determined to be 127°9 4 C. Heated on plati- 
num foil, it burns with a bright flame, with m 
a fixed carbon residue. 
over. Concentrated sulphuric acid uces a bro 
coloration in the cold, which becomes black on oF Caustic 
potassa dissolves it readily, and the solution may be diluted with 
water to any extent without precipitation, but is precipitated by 
hydrochloric acid. An elementary analysis gave the composition : 

= 64°53 per cent.; H = 9°20 per cent.; O = 26°28 per cent. 

In our articles on the “Silver Mines of Nevada” we stated 
that probably the hottest mines in the world are those situated 
on the Comstock lode in Nevada, and this on further information 
is confirmed. The highest mine temperature reported to the 
British Coal Committee was 106 deg. Fah., but some of the 
Cornish mines have shown an air temperature rising to 113 deg. 
Fah. The hottest water aoe in a Welsh mine was at 
125 deg. Fah.—J. A. Phillips. In the Comstock mines, 
according to Professor Church, who has lately described the 
conditions, the air is never hotter than the rock, as it is in 
Cornish mines, and the rock in the lower levelsa—1900ft. to 2000ft. 
—appears to have a Lae uniform temperature of 130 deg. Fah. 
The readings were obtained by placing a thermometer in ordi- 
nary drill-holes, 10in. to 3ft. in depth, immediately these werc 
finished, and keeping them there ten minutes to half an hour. 
The mining in the Comstock proceeds with remarkable rapidity, 
the drifts being advanced 3ft., 5ft., and sometimes even 8ft. 
or 10ft. a day, so that there could not be SS diminu- 
tion of heat at the bottom of a drill-hole. e temperature of 
the air is subject to more fluctuations than that of the rock, 
for the simple reason that it is artificially supplied to the mine. 
In freshly-opened ground it varied from 108 deg. to 116 deg. Fah.; 
but higher temperatures are reported at various points, reaching 
123 deg. Fah. in one case. The water reaches much higher tem- 

ratures—150 deg. Fah. and upwards. One small stream that 

ad flowed 150ft. over the bottom of a closed drift with little 
evaporation gave 157 deg. Fah. Belts of excessively hot ground 
are often met with in these mines, and also, though fewer in 
number, belts of unusually cold rock. 

In a contribution to the recent conversazione of the Midland 
Union of Natural History, Mr. E. T. Laseby gave some interest- 
ing correspondence respecting the use of glass threads instead of 
wires in astronomical instruments which he proposed about the 
year 1857. The thread obtainable was not then so fine as the 
spider web thread commonly used, the diameter of some of the 
former which Mr, Loseby had used being 0°00047in. Threads 
of the same size bore a tensile strain of 90 grs. without 
breaking, and a thread 12in, long would extend 0°l3in. 
without rupture or permanent elongation. A double thread 
of spider line estimated at one-fourth the diameter of the 

lass, broke with 14 Sir G. Bairy thought that the 

ifficulty of mounting the wire under tension would be fatal to 
the use of the glass, but it seems that this was overcome by fixing 
them as follows :—A short piece of thread is taken, and a weight 
attached to each end of it, and the weights are then lowered simul- 
taneously by a frame in which both rest, until the thread lies 
across the we oy on and the weights are left hanging below on 
both sides. ‘The thread is then adjusted to lie in its proper divi- 
sion on the diaphragm. Another pair of equal weights are then 
attached to the second thread, and lowered into place; and so on 
until the set of lines is complete. A drop of mastic varnish or 
dissolved shellac is then drawn across the ends and sufficient heat 
applied to evaporate the = and set the cement quite hard. 
the diaphragm is then allowed to get cold before any of the 
weights are removed, and all the threads are consequently fixed 
wii < at strain upon them equal to the weight that was 
employed. 


In our last impression we referred to the observations of Herr 
Jolly on the proportion of oxygen in air in different places and 
altitudes in Germany. From recent observations made in France 
by M. Reiset, we learn something of the proportion of carbonic 
acid in the air; this is commonly said to vary between four and 
six ten-thousandths in volume. Wishing to determine with ate 
cision the proportions in various circumstances, M. Reiset had 


uch smoke, leaving 


two ps aspirator vessels made, having a capacity of 600 litres 
each ; they were mounted on wheels, so as to be moved about by 
orses; & 1 van came behind with laboratory apparatus. 
One vessel was stationed in a bare field about 8 kilometres from 
Dieppe, at a height of 96 metres. The other vessel was trans- 
ported to various p as woods, fields with crops or with 
sheep, &c. Without entering on the details of M. Reiset’s 
operations, we here give a few of his results. In the normal 
field station, from observations extending over about a year, the 
average obtained was 2°942 carbonic acid in 10,000 air, in volume. 
There was little variation; none in the figure of ten-thousandths; 
the greatest was three per 100,000, between ima and mini 
The proportion of four ten-thousandths was never reached, and 
six is still more incorrect. To take some other cases: Comparison 
of a leafy wood with a field—the normal station—showed hardly 
appreciable difference. The carbonic acid in the one case was 
2°917, in the other 2°902. The air over a fine clover field red with 
flowers in June gave 2°898 carbonic acid; that over a field of 
barley and lucerne in July, 2°829. When among a flock of 300 
sheep at pasturage the apparatus showed a distinct increase in 
the proportion of carbonic acid, the figure ex 4 3°178. Lastly, 
in Rue de Vigny, near the Monceau Park, in sf when 
fires are beginning to be put out, the proportion was 3°027, 





is analogous | ¢ 


eated cautiously, a portion distils | re 
wnish 





MISCELLANEA. 

THE Stratford-on-Avon, Evesham, and Redditch Junction 
Railway has been opened for passenger and other traffic. 

Wonrgs have been commenced for the erection of a new bridge 
— pao Severn at Shrewsbury, the cost of which will be about 

000. 

_ M. DE Lesseps, it is understood, will shortly issue a prospectus 
inviting subscriptions for the Panama Canal, and will repair 
thither in September, : 

WE learn thatthe statement that the London and North-Western 
Company has ton @ guarantee in connection with the new 
Swansea Dock is incorrect. 

Mason Wesser, R.E., the chief of the military section of the 
postal telegraphs, who has had charge of the south-western 
and south-eastern divisions of the country, has been appointed to 
attend Sir Garnet Wolseley to the Cape. 

Norice of motion has been given in the New South Wales 
Assembly in favour of the appropriation of £10,000 towards the 
formation of technical or working men’s coll in connec- 
— with the various mechanics’ institutes throughout the 
colony. 

Art the meeting of the Mersey Docks and Harbour Board last 
week, W. Holt stated that a number of gentlemen connected with 
Cheshire had formed themselves into a committee for the purpose 
of promoting the Mersey Tunnel scheme, and had appointed a sub- 
committee. 

In consequence of a strike among the puddlers at Pittsburg, all 
the iron in the vicinity of the town have stopped working, 
and a lock-out is threatened, by which 50,000 men would be 
thrown out of employment. A proposal has been made to settle 
the dispute by arbitration. 

AN extension of the pneumatic tube dispatch — which is 
at present going on in New York city, will, when completed, 
connect the offices of the Herald, Times, Tribune, World, Sun, 
and Staats-Zeitung with the Western Union Telegraph building. 
At present the telegraph company has two lines of pneumatic 
tube in operation. 

_ Mz. P. 8S. Kine, of King-street, Westminster, has just pub- 
lished a new small catalogue of Parliamentary reports relating to 
public health, drainage, —, water supply, and other sanitary 
matters which will useful to borough engineers, surveyors, 
and others, as forming a good index to the more important 

rts and Acts of the past few years relating to the above 


red | subjects. 


Messrs. G. E. Dop anp Co., publishers, have lately been 
appointed the London agents of the ‘‘ Société Biographique de 
France.” Applications for membership, and biographies of 
English literary men, soldiers, politicians, artists, and members 
of leading industrial firms intended for publication in that 
society’s journal should be addressed to Messrs. Bod, 26, Parlia- 
ment-street, Westminster, S.W. 


THE cofferdam at the new dry dock works at Southampton gave 
way at about a quarter-past ten o’clock on Monday night, causing 
a breach in the same 180ft. in length, and admitting the tidal 
water into the new dock, but otherwise not doing any serious 
damage. The accident is attributable to the soft ground and the 
high tide at the time, together with the constant and heavy rain 
on Monday. Fortunately, no person was injured, and the com- 
pletion of the dry dock works will not be much retarded by this 
accident.. The general business of the docks is in no way inter- 
rupted or interfered with. 

THE mistaken notion is somewhat prevalent that by leaving or 
fixing the valve handle of a water-closetsothat there is a smal] con- 
tinuous run of water, the pipes are cleared and foul smells pre- 
vented. People who waste water in this useless way will not be 
convinced very easily that they are wrong. The Salisbury sani- 
tary authorities have taken the bull by the horns, and are 
showing people that this waste is punishable by considerabie 
fines. It is to be hoped that lessons of this sort will warn others, 
for need of increase of supply is often the result of waste in 
various ways, and by bad fittings. 

TuHE divers of the Wreck Recovery and Salvage Company are 
now actively engaged at the Pomerania and Grosser Kuriiirst, 
which were lost by collision off Dover and Folkestone. They 
have removed the many obstructions which they had to contend 
with on approaching the mail room of the Pomerania, and hope 
in a day or two to bring the mails and the treasure to light. 
The Grosser Kurfiirst has been visited, and the divers have 
ascertained that her position is not changed. They hope to 
raise one of the large guns within a short time, and the work is 
progressing for the ultimate raising of the vessel. 

Larcr deposits of valuable minerals are possessed by the 
Republic of Salvador, many of which are believed to be of 
remarkable richness and extent, particularly those in the neigh- 
bourhood of Tobanco and Lomalarya, and others at the opposite 
extremity of the country. In the Cabanos region silver deposits 
are met with close to the surface of the ground. As yet these 
sources of wealth have been almost entirely unworked, but, with 
a view to their systematic development, Dr. Xaldivar, the Presi- 
dent of the Republic, has engaged the services of a skilled mineral- 
ogist from the United States, who is to examine and report on the 
mineral deposits in the country. 

Tue Paisley authorities are taking steps to cope with a 
decreasing stock of water, so as to inconvenience the town as 
little as possible. A notice has been issued to the effect that the 
Commissioners, being unable to continue the supply at the pre- 
sent rate of consumption, are under the necessity of curtailing 
the supply from the high level filters, and of entirely discon- 
tinuing, on and after the 28th, the use of water for such purposes 
as do not interfere with the employment of the working classes. 
The notice further enjoins all consumers of water to exercise the 
most rigid economy in its use, as, should the drought continue, it 
may be necessary in the course of time to step the supply to 
public works altogether. 

For the purposes of comparison with the statistics of casualties 
on railways, including railway servants, the following abstract of 
the returns recently issued of the accidents which occurred in 
the streets of London and its suburbs through the passage of 
vehicles, bicycles, and horsemen, from the 1st of January, 1878, 
to the 3lst of January, 1879, may be useful :—In the metro- 
— police district 3253 accidents of this description occtrred 

uring that time, 661 being caused by cabs, 219 by omnibuses 
and tramcars, 349 by broughams and carriages, 1008 by light 
carts, 150 by wagons and drays, 553 by vans, 1 by a fire engine, 
174 by heavy carts, 3 by traction engines, 24 by covered vehicles, 
13 by bicycles, and 98 by horsemen. The number of persons 
injured was 3342—1708 men, 580 women, 759 boys, and 295 girls. 
Of these 157 were killed, 77 of the deceased being men, 13 
women, 44 boys, and 23 girls. Four hundred and ninety-two 
were unknown to the police. The greatest number of accidents 
was reported in the E.—Holborn—division, and the least in the 
W.—Clapham—division. In the City of London police district 
during the same period 619 accidents occurred, 212 being refer- 
able to cabs, 54 to omnibuses and tramcars, 32 to broughams and 
carriages, 123 to light carts, 12 to wagons and drays, 172 to vans, 
7 to heavy carts, 1 to a covered vehicle, 5 to bicycles, and 1 to a 
horseman; 619 persons were injured—389 men, 82 women, 135 
boys, and 13 girls. Eight men and one boy died; the others, 
with the exception of six unknown to the police, recovered. 
During about the same period the total number of personal 


injuries on all the railways in the United Kingdom, including all 
kinds of accidents, amounted to 1112 killed, and 6057 injured. 
Thus the number of killed and injured in London alone, City and 
suburban, is equal to one-seventh of all killed on all railways, and 
the injuries amount to more than one-half, 
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THE “INVINCIBLE” CENTRIFUGAL PUMPING ENGINE. 


MESSRS. J. AND H. GWYNNE, HAMMERSMITH, ENGINEERS. 





Tue above illustrations represent one of Messrs. John and 
Henry Gwynne’s 6in. Invincible centrifugal pumping engines, 
in which are embodied all the latest improvements intro- 
duced by the firm. It is generally acknowledged that a most 
important element in the design of any machine is the accessi- 
bility of all parts to inspection. 


in any way interfering with the suction or discharge P Ss or 
breaking the pipe joints. The pump is also provided with 
hand-holes, which by an ingenious arrangement of wedges can 
be opened and shut without removingasingle bolt. The pumpis 
secured to the engine-bed with four T-headed bolts, the heads 
of which are let into a groove cast in the bed plate ; by slack- 
ing the nuts the pump may be swivelled to any angle, thus 
dispensing with bends. 
metal, to which a disc 2lin. diameter, having six curved 
vanes and made of gun-metal, is securely keyed. On 
the inner end of the spindle a coupling is formed, which is 
bolted to one of corresponding size, forged in one with the 
crank shaft; these are held together by four steel taper bolts, 
with a key let in between them to take the twist. 

The cylinders, 5}in. diameter by 4}in., is mounted on a 





HUNTER’S FURNACES. 











This has been attained in | 
the pump we illustrate in the following way :—The side plate | 
may be taken off and the disc and spindle removed without | 


The pump spindle is made of Muntz | 
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| cast iron standard, in which is formed the crosshead slide 
| scraped to a smooth surface, while on the front is cast a boss 
to receive a wrought iron column in front of the engine. This 
arrangement gives great stiffness, as the standard is quite 
independent of the cylinder. The standard and column are 
bolted to the bed, on which are cast the main bearings, 
having brasses of large surfaces easily adjusted. The crank 
shaft, piston rod, valve rods, and excentric strap are all of the 
best hammered steel and turned bright. The crosshead pin 
is easily adjusted by means of a screw at the back of the 
| brasses. The valve rod is provided with a circular guide 
bracket bushed with gun-metal, and bolted to the front of the 
steam chest. The engine is accurately balanced, and on the 
ovter end of the crank shaft a fly-wheel with a turned rim is 
keyed, to allow the driving of other machines with a belt. 
This engine with a pressure of 651b. to the square inch will 
raise 700 gallons a minute toa height of 37ft. 

The whole of the engine is most efficiently lubricated, great 
attention having of necessity been given to this, as these 
engines are largely used to circulate water in the surface con- 
densers of steam-ships, where they are kept at work some- 
times for weeks together without stopping. For this class of 
work centrifugal pumps are well adapted. 
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THE accompanying engraving illustrates modifications of 
the Jukes grate, invented by Mr. W, J. Hunter, of Kinfauns, 
N.B. Figs. 1 and 2 are a longitudinal vertical section and a 
horizontal section of a duplex arrangement of furnace and its 
fittings, as applied to an ordinary two-flue steam boiler. 
Figs. 3 and 4 are a sectional side elevation and transverse 
section to a large scale detached, with parts broken away, 
continuously moving grate bars A, A’, and their motive shaft 
Dand gear. Referring to these figures the furnace bars are 
made A, A!, rather shorter than the width of the furnace B 
and flue z of the boiler, and are set transversely across the 
furnace close, side by side, and carried by their broad ends 
A‘! to the double grooves in the longitudinal side frame 
or frames C C, with semicircular guide grooves C*!’, joint 
these at the outer and imner ends, and through these 
the bars are caused to travel by the rotation of the 
wheel E. The iurnaces are continued a sufficient dis- 
tance out in front of each furnace flue to form the fuel 
charging hearth, which receives the small coal or any 
other fuel from a hopper or other inclined shoot 8, with its 
open mouth delivering on to the upper set of furnace bars. 
As the bars are pushed forward they carry the fuel into the 
furnace with them from the furnace door, and right through 


the whole length of the furnace to the back, where the upper | seems to offer advantages not 


range of furnace bars A is forced forward round and down the 




















back semicircular guide grooves back along the under grooves 
C', bringing the line of bars A! back in an inverted position 
to their front, where they are taken by the moving shaft 
and pitch wheels D, E, and again led forwards, as_ before 
explained. The front shaft with its pitch wheels is driven at 


| a slow speed by a ratchet wheel F on each shaft D actuated 


by a loose oscillating weighted lever G, G', and pawl yg, g’, 
taking into the teeth f of the ratchet wheel F on the up stroke 
of the lever G raised by the lower slotted end h of the 
reciprocating connecting rod H attached to and actuated at 
the upper end by a crank or excentric for each, 








NICHOLSON’S GRINDING MILL. 

THOSE interested in milling machinery and in the smaller 
grinding machines required for preparing food for cattle or 
horses on farms, are well acquainted with the various ma- 
chines which have from time to time been placed before the 
public as substitutes for stone mills for gristing purposes. It 
1s unnecessary, in support of the favourable opinion which has 
been formed of the mill here illustrated, to mention others 
which preceded it. But we may mention that the vertical 
conical metallic grinding mill produced by Messrs. Nicholson 
fore attainable with metallic 
grinding mills. They have now been well tried, and their 





great simplicity, completeness, facility of repairs and renewal 
of grinding parts, and quantity and quality of work, have 
attracted much attention. In our illustrations, Fig. 1 shows 
an exterior view of one of the smaller mills, and Fig. 2 repre. 
sents a vertical section through the principal part of the mill, 
A is the mill frame or stand: B is the grinding cone, having a 
centre D of wrought iron or other softer material, cast or 
otherwise fixed within it, and which rests upon the drivin, 

spindle 8 ; two vertical webs E E* are cast inside the grind. 
ing cone, which take into slots made in the upper edge of the 
annular casting F; this casting is shown detached in Fig, 2, 
Slots are also made in the lower edges of this casting to receive 
the driving bar G, which is inserted horizontally through the 
spindle 8, thus wrcngee | a universal joint, and allowing free 
lay from the centre of suspension in every direction to the 
ower part of the rotating cone B. For feed adjustment, a 
dome-shaped top H, also shown detached in plan by Fig. 3, is 
fastened to the grinding concave C, and has a female screw 
thread chased or cast within it to receive the spout J. In 
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the dome top H are openings K for the admission of air 
to the grinding cone. The spout J has a lever L hinged to it 
for the purpose of turning it in its screw, and so raising or 
lowering it from the grinding cone B. Notches are made in 
the upper part of the dome top H, into which the lever L 
drops, thus holding it in any required position. The spout J 
is formed with one or more projecting webs M ‘on its interior 
periphery, and projections x are also made upon the top of 
the grinding cone B; these have the effect of crushing any 
husks or foreign substances against the web M, so breaking 
them small enough to pass into the mill. It will be seen that 
a silent feed is adopted in a simple form. The mills, when 
required, are fitted with a vibrating sieve over the dome, 
so a foreign matters are separated before getting into the 
mill. 


The mills will perform a considerable quantity of fine grind- 
ing, but they are especially efficient in doing all kinds of 
gristing work. They need only to be driven at 450 revolu- 
tions per minute as a maximum for the small mills, and 300 
to 400 revolutions for the larger sizes. It will have been 
seen that the ground material readily falls away from the 
cones, and that these are well ventilated, so that they do not 
paste up when ogg * fine, which sometimes happens with 
the horizontal mills. ‘The cheapness of the cone concave, and 
the facility with which a new cone may be put in, render the 
mill especially suitable for agricultural and grist mill work. 
Messrs, W. N. Nicholson and Son, Newark, are the makers, 
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BARKER’S HYDRAULIC BRAKE, GREAT EASTERN RAILWAY. 


(For description see page 410.) 
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SOCIETY OF ENGINEERS. 
Monday, May 5th. 
Mr. Rosert Pavison Spice, ident, in the Chair. 

The following paper on “ Hydraulic, Continuous, and Auto- 
matic Brakes,” was read by Mr. Edward D. Barker :— 

Railway brakes have been actuated by mechanical means, by 
steam, by compressed air, by vacuum, and by electricity, “ihe 
author’s system may be said to be the only one in which hydraulic 
power is used that has gone beyond the experimental stage. The 
reason for this it is rather difficult to find, as no one would ques- 
tion the applicability of hydraulic power as applied to a variet: 
of gm such as lifts, hoists, compressing machines, oe 4 
gates, trong’s cranes, Tweddell’s rivetting machines, and for 
various other purposes, and in the work required to be done in 
the case of railway brakes, where a great force is brought to bear 
on the brake blocks throughout a train, there is a very strong 
analogy. Supposing there not any insuperable objection to 
the use of water, it would appear to be what every engineer would 
naturally select for such a purpose. The author will therefore 
first point out the suitability of water for railway brakes, and he 
hopes to show that water offers advantages possessed by no other 
medium. He will afterwards explain the mechanical arrange- 
ments which he has designed to enable hydraulic power to 
employed to actuate railway brakes. 

uid brakes = omy for their efficiency upon being kept tight. 
Water swells leather, and working surfaces are kept tight under 
the highest pressures. Hydraulic joints are most easily made, 
and leaks can be at once detected. Who has not experienced the 
difficulty of tracing a leak in a suction pipe of a pump? It may 
be bi ly stated that it is not so much the time required to sto 
a leak as it is that consumed in finding it out which is wasted. 
Hydraulic brakes give evidence, when they are out of order 
automatically in a way that with other fluid brakes is impossible. 
Water enables the power to be applied direct, thus dispensing 
with levers and gearing. In the winter common salt not only 
keeps the water from freezing, but maintains the brakes in the 
same state of efficiency as in ordinary weather. Water being 
incompressible, and the pipes and ~a= Me always being charged, 
the pressure required to be exe on the brake blocks can be 
applied instantaneously. Though it can be applied so quickly, the 
hydraulic power gives a powerful grip rather than a blow. The 
value of this as regards wear and tear will be obvious when it is 
borne in mind that the brake-blocks have to move from jin. to 
Sin. before oning in contact with the wheels, and when an elastic 
fluid is employed and the power is required to be practically 
instantaneous the blow will Be very severe, 

On the introduction of hydraulic brakes on the Great Eastern 
Railway in 1870 the author wished to give the drivers the control 
of the brake, but at that time custom had placed this power in 
the guard’s hands and it was made a sine gud non that the 
brakes must be arranged to work from the guard’s van. In order 
therefore to obtain the results required a weight of 12 tons was 
necessary to load an accumulator. A dead weight being inad- 
missible, the author was obliged to use springs ; and although the 
results obtained were all that could be desired, appearances told 
against the arrangement. This system at that period was in 
direct competition with the chain brake, where all the tackle 
was distributed under the several carriages without necessitating 
any great amount of tackle in the guard’s van. This caused an 
unfavourable impression with regard to the hydraulic brake. The 
amount of tackle necessary to work a train of twelve carriages 
with the chain brake, however, was far in excess of that required 
for the hydraulic. In order to demonstrate this it will only be 
n to compare the — and number of parts of the two 
brakes. The parts and weights were accurately taken in 1874 on 
the Great Eastern Railway, and the figures were as follows :— 
Number of parts in a train of ten carriages and one van : Chain, 
2921; hydraulic, 1974. Weight: Chain, 112cwt. 2qr. 25]b.; 
hydraulic, 87 ewt. 1 qr. 2b. 

The brake, as fitted to a number of trains on the Great Eastern 
Railway, consisted of spring accumulator, pump and friction 
wheel arrangement for working it, regulator, and tank. The 
author will only briefly describe the accumulator, pump, and 
friction wheel, as the other parts are common to his latest form 
of brake, and will be described later on. The accumulator was 
fixed in the guard’s van, and was used for storing up water under 
pressure, so that, on qpening a regulator or cock, the brakes 
might be actuated. e accumulator consisted of an Ilin. 
a with an 18in. stroke, containing a piston and rod. 

e top of the piston rod was a fork carrying a beam, and at 
each end of the beam were arranged a series of springs, ninety- 
six in number, which gave out a resistance equal to twelve tons. 
In order to charge this accumulator, and force the piston to the 
top of its stroke against the springs, a pump was , Which was 
worked by an excentric fixed on one end of a shaft lying parallel 
with the axle of the van wheels. On the other end of the shaft 
a friction wheel, 2ft. in diameter, was keyed, and the periphery 
of this wheel was fcrced ~ my the periphery of the van wheel 
by means of a spring, and was thus made to rotate. When the 
pump had filled the accumulator, the piston acted on a tappet, 
and opened a valve, which raised the friction wheel out of contact 
with the van wheel, and thus ponged the pump. In this wa 
the accumulator was automatically kept charged, and this 
arrangement is now used on the Great Eastern Railway. There 
are five trains thus fitted, and according to the Board of Trade 
brake returns, they run no less than 173,000 miles every half 
year. This severe duty the brakes have been satisfactorily per- 
forming for the last six years. 

The next development of the hydraulic brake was on the Mid- 
land Railway, when the control of the brake was placed where it 
should be—namely, in the driver’s hands i of in those of 
the guard. Before describing this arrangement the author will 
brie MN allude to a circumstance to which is partly, if not wholly, 
due the fact that at the present time so few trains are fitted with 
his brake. Owing to considerable difficulties experienced with 
donkey pumps, the author, by way of experiment, fitted up an 
arrangement of brakes in which the accumulator was charged 
without the aid of a force pump. The author had misgivings as 
to the results, and it inopportunely happened at the time this 
experiment was being made that the nae brake trials were 
instituted ; and it was due to the failure of this experiment alone 
that such inferior results were then obtained. e author after 
this was permitted to apply a steam donkey pump of his own 
design to charge the accumulator, which has proved itself not 
only perfectly reliable, but has been working for upwards of 
three years without giving any trouble whatever. As this plan 
is identical with the latest form of the hydraulic brake, the 
automatic action being only an addition, the author will not 
occupy time needlessly in describing it, but will at once describe 
the outcome of all the preceding hydraulic brakes, viz., the 
Hydraulic Continuous and Automatic Brake, as fitted to an 
express train on the Great Eastern Railway, and which has been 
designed to meet all the Board of Trade requirements. 

The author will describe, firstly, the hydraulic arrangement on 
the engine for supplying the nesessary water under pressure for 
actuating the brake; and, secondly, the mode of applying the 
hydraulic power under carriage so as to actuate the brakes, 
and the method by means of which each carriage carries its store 
or reservoir of water under pressure, so as to render the brake 
automatic. The arrangement on the engine consists of four main 
parts, pomealys an accumulator, a steam pump, a water tank, anda 

e 


regulator, accumulator, Fig. 1, page 409, is conveniently placed 
under the foot-plate of the engine, and the steam pump is bolted 
to it. The tank is placed in the tender tank, and the ting 


apparatus is attached to the engine, just to the right of the sto 
ping and starting gear, and convenient tp the driver. A foe 
cock, for allowing the water to escape from the automatic pipes, 
— close by. The ygason for having a special tank i, that 
t water may be used a winter, which prevents the brakes 
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becoming inoperative by reason of fresh water freezing in the 
pipes. uring eight winters — this last winter having been 
unusually severe—these brakes have been in constant daily use, 
and salt water has been found perfectly effectual. By means of 
its use the brakes work as efficiently during the severest cold as 
they do in ordin weather, and not one instance has arisen in 
which common salt has failed to accomplish the end in view. 
From the last half-yearly Board of Trade brake returns, it 
appears that the hydraulic system is the only one unaffected by 
severe cold, 

The accumulator consists of two horizontal cylinders of diffe- 
rent diamet ted end to end and opening into each other. 
The larger cylinder, which is 15in. in diameter, is for steam and the 
smaller one, which is 10in. diameter, is for water, the stroke being 
17in. Each cylinder has a piston, the two being on the same roa, 
and therefore moving together. ‘The steam cylinder is placed in 
direct connection with the boiler of the locomotive by a steam 
pipe, so that the water in the smaller cylinder is always under 
pressure. The function of the accumulator is to maintain a 
fupply of water under pressure for transmission of power to the 
brake blocks and to charge the automatic accumulator fixed under 
each carriage. The steam pump is fixed to the accumulator, and 
its office is to fill that receptacle with water against the boiler 
pressure on the steam piston, the steam piston answering the pur- 
pose of the springs in the accumulator previously described. The 
steam piston of the accumulator is a little more than twice the 
area of the water piston, the area of the steam piston of the 
donkey pump being times the area of its water piston. 
Hence the pumping power is py in excess of the resisting 
power of the steam piston of the accumulator, thus always 
insuring the proper charging of the accumulator with water 
under pressure, which is thus returned to it‘ after it has done its 
work in amg on the brakes and charging the automatic 
accumulators. To the accumulator piston is fitted a rod, the 
object of which is to work a small piston in a cylinder, which is 
always full of water. The water from the cylinder is conveyed 
to a gauge glass, close to the regulator on the foot-plate of the 
engine, and as the piston moves the water in the gauge glass rises 
and falls, and thus indicates whether the accumulator is full or 
empty. The regulator and cock for letting water out of the 
automatic pipes is the main agent in the driver’s hands for putting 
on and taking off the brake power. There are two distinct sets 
of pipes and two different ways of applying the brakes. One 
way is by admitting water under pressure to one set of pipes, 
which may be called the direct method; the other is by letting 
water escape from the other set of pipes, called automatic pipes. 
In the one case the source of power actuating the brakes is water 
under pressure stored up in the accumulator under the foot-plate 
of the engine. The other source of power is derived from small 
automatic accumulators under each carriage. By the direct 
method the water pressure in the brake cylinder can be regulated 
at will by the driver. In the case of the automatic arrangement 
the full power of the brake can only be applied in two ways by 
the guard or driver allowing the water in the automatic pipes 
to escape by opening a cock, or by the parting of the train and 
the consequent rupture of the pipes. 

In working the hydraulic brake the tank fixed inside the tender 
tank, and which holds about sixty gallons, is filled with water, 
steam is turned on to the accumulator, and from the accumulator 
is taken by a pipe to the donkey pump, which immediately starts 
and keeps on forcing water into the accumulator till the steam 
piston head comes against the pipe through which the donkey 
pump derives its steam. The steam is thus automatically cut off, 
and thus the accumulator is automatically kept charged. As 
soon as the necessity for making a stop arises, either the regulator 
or the automatic cock is opened. If the stop is made by the 
regulator—shown in Fig. 2—the way the power is regulated is 
thus :—The driver pulls forward the handle of the regulator, 
which is so arranged as to bring increased weight to bear on two 
levers, which actuate two valves; one valve admits the water 
under pressure, and is so arranged as to perform the office of a 
reducing valve, so that the pressure of water admitted to the 
brakes can be regulated. e second is a relief valve, and is 
similar to a safety valve, so that as the load on the lever in con- 
nection with this valve is increased or diminished, so that pressure 
on the brakes can be increased, and if in excess of the load the 
water escapes, and when the pressure is removed from the valve 
altogether the water escapes and the brakes are released. The 
reducing valve—Fig. 2—consists of a partly balanced valve, 
by asmall piston. Another piston on the same spindle 
is employed to regulate the force of water admitted, and it acts 
thus :—The pressure in the brake pipes tends to close the valve 
which admits the water, and as increased force of water is required 
in the brake pipes so increased weight is required to be brought 
to bear on the spindle of the valve to overcome the force on this 
small piston and to allow water to enter. The other valve is a 
simple valve, and acts similarly to a safety valve. 

e author will next describe the arrangement under the 
and his automatic arrangement. As stated previously, 
there are two distinct lines of pipes. The mode of applying the 
—— wer to act on the Soak block will be seen by Fig. 3. 
ater under pressure is conveyed to the hydraulic cylinder, and 
by it the piston is forced out, bringing the pressure to act 
on one brake block, while the cylinder is connected by 
rods to the brake blocks on the other side of the 
wheel, and by a retrograde movement the blocks are 
drawn on to the wheels, which are then gripped between two 
blocks. The automatic accumulator through which the water 
has to whether the brakes are applied on the direct system 
or on the automatic plan, is an auxiliary apparatus, and it con- 
sists of two cylinders—a large and a small one—and their attach- 
ments, which are placed under each carriage—see Fig. 4. The 
water under pressure is conducted from the accumulator under 
the engine by a distinct set of pipes, called the ae ae 
to these cylinders. The larger of the cylinders is furnished with 
a back stop valve, so that water is prevented escaping from it. 
The pressure of water in the automatic pipes leading to the 
accumulator is exerted against a ram in each accumulator, which 
is pressed from the other side by a powerful spring—see Fig. 4— 
against the water, the superior pressure of which keeps the 
springs compressed. As the ram in the small accumulator is 
fi back - the water it actuates a valve, which }revents the 
escape of the contained water so long as there is any pressure of 
water in the pipes. Should, however, the pipes be broken, as by 
the accidental parting of the train, the water escapes through the 
fracture, the spring forces the ram forward, opens the valve, and 
effects communication between the larger accumulator and the brake 
cylinder. The brakes are thus applied automatically by the power 
of the water contained under pressure in these subsidiary accumu- 
lators. At the same time, it is so arranged that the valve closes 
the communication between the main pipes used in connection 
with the ordinary brake apparatus and the brake cylinder. So 
long, however, as the automatic pipes are charged with water 
under pressure, and the small ram is in its normal condition—that 
is, forced back against the power of the spring—tlie valve which it 
actuates uncovers a communication between the other ordinary 
brake pipes and the valve chamber leading to the brake cylinders, 
and thus, when the regulator on the engine is opened, and water 





under pressure is admitted to these pipes, it at once passes to the 
brake cylinder, and actuates the e on the direct aa the 
regu- 


wer with which the brakes are ordinarily applied can 
fated with the greatest nicety; a 
of the hydraulic brake is thus ned, 

The automatic pipes consist of two lines of small gin. pipes. 
Thus it matters not which side of the train is next the platform, 


iar and important feature 





as either can be pled up or , besides which 
by this arrangement there is always a spare line of La oes should 
an accident occur to either. The connection is formed by means 


of a small hose, which is permanently attached to the end of the 
pipe of ane carriage, and its outer end is provided with a special 





form of coupling, shown at Fig. 5. At its outer end, or mouth, it 
has a plug cock, which closes as it is uncoupled. On the end of 
the pipe, in a corresponding position on the other carriage, is a 
cock, so constructed that when the hose pipe is fitted close into it 
one-quarter turn of a lever not only makes a water-tight coupling, 
but actuates a plug on the cock and that in the mouth of the hose, 
and thus opens communication between the two carriages, 
Separate cocks are thus dispensed with, and the risk of their bein 
turned on and off inopportunely is avoided, which is a point o 
the highest importance, and one upon which the effectiveness of 
the brake depends. The cocks cannot be accidentally opened 
when not required—that is, when the couplings are disconnected, 
which would let the water out, and put the brake on—as the lever 
of the cock is provided with a catch, which is released by the act 
of fitting the hose pipe up to the cock. The author employs a 
special form of coupling for coupling up the ordinary brake pipes, 
which is shown in Fig. 6. There is no risk of its becoming un- 
coupled; it is easily coupled, and makes a perfectly tight 
joint. 

Where it is necessary to arrange the brake tackle in the guard’s 
van so that the guard can apply the brake by hand, a special form 
of hydraulic brake column is employed as shown at Fig. 7. The 
arrangement shown at Fig. 8 is a plan for enabling slip carriages 
provided with hydraulic brakes to be worked when slipped from 
and attached to a train and engine not so fitted. ‘To operate the 
brakes of these carriages the guard presses a lever in his compart- 
ment, and this forces a friction wheel against a drum fixed on one 
of the axles of the carriages. The train being in motion, the drum 
is thus made to revolve and to wind up a chain, which is carried 
over pulleys toa ram, which is forced into a cylinder full of water, 
as shown at Fig. 8. The ram being thus forced in, drives the 
water under considerable pressure through the pipe to the brake 
cylinders, and the brakes are thus applied. ‘The degree of pres- 
sure exerted by the brakes is governec By the force applied by the 
guard to the lever. Carriages so fitted are slipped from the 
continental express leaving London at night for Harwich. 

Having described the arrangement for storing up hydraulic 
a hae ayy and bringing it to bear most effectually on the brake 

locks, the next consideration is the regulation of that pressure. 
Brakes are required for two purposes, namely, for security, so 
that on an emergency a train can be stop in the shortest dis- 
tance and for traffic convenience to enable time to be saved in 
stopping at stations. There is further a negative sdvantage 
attendant on their use—they not only save time in stopping at 
stations, but by furnishing trains with an effective means of 
stopping, it enables them to run between signals in bad, slippery 
weather at the same speed asindry weather. ‘The confusion that 
arises from delays at such seasons is thus avoided, and the source 
of danger arising from ey of trains is got rid of. With 
the block system of signalling unpunctuality ought not to be an 
element of danger. Still there are few railway men who would 
not admit that unpunctuality gives rise in certain cases to con- 
fusion, and confusion to risk. When used for emergency the 
brake power is required to be of such a character as to 
bring its force to bear in the shortest time and as 
simultaneously as possible throughout a train. For a 
certain class of accidents the application of the power 
should commence from the rear of the train, and if it 
cannot be thus applied the next best thing is to have the brakes 
applied as simultaneously as possible, so that there shall be no 
tendency to telescope the train but to create force sufficient to 
give the greatest retarding effect possible. When used for the 
second-class of stop the power is applied with the best advantage 

enerally. A little power at first, gradually in or 
diminished as found necessary, is best to pull the train up at the 
spot required, care being taken first to release the brake before it 
has come to a dead stop. In this way the passengers are unaware. 
of the application of a brake on the train, as by releasing it at 
the last moment no jerk is experienced on the train coming to a 
stand. By applying increased force as the train moves slowly, 
time is saved, for it is when the momentum is destroyed, and 
the train speed reduced to ten and five miles an hour, that the time 
is lost, a seconds rapidly count up. Brakes applied thus must 
bring considerably less strain on the brake tackle and rollin 
stock. It will thus be seen that there are two distinct classes o 
stops to be provided for. In order always to have in practice the 
maximum brake force at command for emergencies the water 
pressures in the mein reservoirs should not be capable of variation 
when in action, the maximum force should be there independent 
of any attention on{the part of the driver, otherwise in a case of 
emergency the pressure in the reservoirs may be considerabl 
under what it should be, and the efficiency of the brake woul 
impaired and disaster would result. It will be evident that 
by means of the regulator described for ordinary stopping, the 
driver can increase or diminish thé pressure at will, and in case of 
danger by pulling the handle over hard, he at once applies the 
pressure of water in the reservoir, which is always a little more 
than double that of the yressure in the boiler, and if the brake is 
at work he always has this maximum pressure at instant com- 
mand, and thus any carelessness or oversight on his part at a 
moment of danger is not likely to deprive him of the full power 
the brake is capable of exerting. 

The author now comes to a point to which he believes the 
Board of Trade rightly attach considerable importance, viz., the 
necessity of meeting the case of a carriage leaving the metals and 
of preventing the brakes aggravating instead of mitigating the 
disaster. Many cases have occurred when caning have been off 
the road where the driver has had the presence of mind to bring 
his train gradually to a standstill, and the train has run a con- 
siderable distance but eventually has been brought up without a 
serious disaster resulting. On the other hand, if the driver had 
suddenly reversed his engine and put the brake power on, the 
carriages would have telescoped instead of keeping the couplings 
in tension, the result being the couplings breaking and the 
carriages getting adrift. With nearly all the continuous brakes 
actuated from the engine, the power commences from the engine, 
and different degrees of time, measured in seconds and parts of a 
second, elapse before the power reaches the rear end of the train. 
In some systems this delay is worse than in others, and this must 

enerally cs admitted to be adefect, and as the author has stated, 
if the application of the power cannot be commenced from the rear 
it ought to be simultaneous throughout the train, and this latter 
condition is fulfilled by the hydraulic direct brake. In order to 
demonstrate this conclusively it would necessary to fit each 
carriage with a pressure gauge, and by electrical means obtain the 
exact time the needle pointed to the maximum pressure. It will, 
however, be conceded that owing to the incompressibility of water, 
whatever the pressure is at one place it must be everywhere else. 
On account, therefore, of water being inelastic, this simultaneous 
action will be obtained much more perfectly with it than with an 
elastic medium, and results in practice full this out. 
Simultaneous action must not be judged from the time the blocks 
touch the wheels, but from the instant hydraulic pressure is 
brought to bear, and this the author considers will be found to 
take place at the end of the train at the same moment as on the 
carriage, and practical ongetenes confirms this, as, however 
rapidly the hydraulic brake is applied, the couplings remain in 
tension just as when the engine has steam on. 

The author will now notice the objections which have been 
made to the use of hydraulic power. There is a strong notion 
that hydraulic brakes are useless in winter. The experience of 
seven winters, however, shows that common salt has been per- 
fectly effectual in preventing freezing. The Board of Trade 
brake returns show that nearly all other systems of continuous 
brakes in ordinary use have been affected by the frost, whilst with 
the hydraulic brake not a single failure has arisen from this 
cause. Another objection is that a tank has to be provided. 
Now only sixty gallons of water have to be carried, and the same 
water is used overand over again. Therecan therefore be nopractical 
objection to this. It has the advantage that it at, once furnishes 
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the driver with an unerring guide as to the ao being tight. 
He will at once be aware of any loss of water, and it is certain 
that he will not cease reporting such } until it, is put right, 
as until it is, he will have the trouble of filling his tank very 
frequently. i 

Another stated objection is that the hydraulic brakes are rough 
in their action. Now, of all the brakes in use there is not one 
which is so distinguished for being an easy riding brake as the 
hydraulic, Anyone who has been in the habit of riding in trains 
fitted with this brake can vouch for the fallacy of such an objec- 
tion. The last objection to the hydraulic brake is its cost. The 
author would be glad to give the exact cost, but as he has onl 
fitted up an experimental train on the Midland Railway, an 
another on the Great Eastern Railway, both differently arranged 
the Midland being the first train fitted up from the engine, an 
the Great Eastern the first on the hydraulic automatic principle, 
he will not commit himself to figures. He may, however, state 
that he is prepared to fit up trains at a less cost than that of any 
other system giving similar results. He does not —P that 
the fitting up of the tackle, both in the case of the Midland and 
Great Eastern Railway trains, was otherwise than costly, but 
the sums expended were not only employed in attaching the 
works to the carriages, but in alterations by way of experiment 
and modification and improvements which experience showed 
were desirable. 

The next point to be considered, and pomens the most vital 
one, is whether hydraulic power is not only powerful but rapid in 
its action. To apply the brakes it is necessary, in the first 
place, to fill the p - and cylinders and supply sufficient water 
to take up the slack of the brake blocks. The ives and cylinders 
in a long train hold a considerable quantity of water, and if they 
had to be filled each time the work done would be very great. 
As, however, the pipes and cylinders are always charged, about 
two gallons of water is sufficient to set the brakes, the pipes being 
lin. in diameter and the pressure 350 1b. to the square inch, a 
simple calculation will show how instantaneous must necessarily 
be the effect. ‘This has reference to the direct brake. 

The author will now consider the amount of water that has to 
escape to set the automatic brake. To do this there is a ram 
under each carriage 2in. in diameter which has to move fin. It 
is loaded with a weight of 400 lb., and the smallest diameter the 
water has to pass through to escape is gin.; a simple calculation 
will demonstrate that with a train of twelve carriages less than a 
second will suffice to get the brakes on. It will thus be apparent 
that with hydraulic power only sufficient fluid under pressure is 
required to take up the slack of the brake blocks, and with the 

t tic arrang t the amount of water required to escape 
to set the brakes is only the displacement of the small rams. 
With an elastic medium, however, the extra duty is involved of 
charging or moans to escape the contents of the pipes or 
cylinders, e work to be done in the latter case is therefore 
necessarily greater than with water, and consequently in practice 
uncommonly good results ought to be obtained with hydraulic 
power, and the results of daily working fully bear this out. 

It may be stated that in 1875 a trial of the hydraulic brake was 
conducted by the locomotive department of the Midland Railway, 
to ascertain what it would do at a speed over fifty miles per hour. 
The train consisted of ten vehicles, and was stopped in 200 yards. 
This result would certainly be improved upon with the train 
recently fitted and running on the Great Eastern Railway. Trials 
such as these are important and interesting, as showing under 
certain favourable conditions what are the shortest stops that can 
he made with different systems. ‘The anthor believes, however, 
that locomotive engineers receive with considerable caution all 
such data. The question with them is what can be accomplished 
in every-day working by those men who have to use the brakes. 
An engine driver soon finds out what load his engine is equal to, 
and in the same way he soon finds out to what extent he can 
rely upon a given brake, and what it will do. 

astly, as regards the effect of water on the parts of the 
apparatus. As the paper has already reached a considerable 
length, the author will only state briefly that water and leather 
have long been friends, and that india-rubber stands the action 
of water better than that of any other fiuid, and the metallic 
parts not being exposed to the atmosphere, the oxidising effects 
that would otherwise be injurious are not sensibly felt even when 
salt and water are employed, which the author feared at one 
~ would be considerably more destructive than it has proved 
to be. 











INSTITUTION OF CIVIL ENGINEERS. 


At the meeting on the 29th April, Mr. Bateman, F.R.S., 
president, in the chair, the first paper read was on ‘ Street 
Carriageway Pavements,” by Mr. George F. Deacon, M. Inst. 
C.E. With respect to the figure of stone sets, the author explained 
that in order to secure stability their depth should be greater 
than any other dimension ; but that the length should be greater 
than the width in order to facilitate breaking joint. His con- 
clusions might be thus summarised :—Hard stone, in which joints 
were necessary for foothold, 

Depth. Width. Length. 

in. in, Sets. in. in. in. 

Sets for mod rate traffic .. .. .. 6 to 6} ..4toM4.. 5to7 

Sets for heaviest traffic .. .. .. Tto 7}... 4toM.. 5to7 
Softer stones, in which joints were unnecessary for foothold. 

Depth. Width. Le n 

in. ao Sets. in. 

Sets for light traffic or inclines .. 6 to 64... 3to 14... 5 to7 

A crucial examination of many classes of pavements had 
satisfied the author, in 1871, that those te with asphalte 
retained their figures better, and wore out less rapidly, than any 
others. This method of jointing, however, was often very in- 
differently —- Since that date all the Liverpool pave- 
ments had been jointed in this manner with great advantage ; 
and all those subject to heavy traffic had been constructed with 
Portland cement or bituminous concrete foundations. ‘The mode 
of constructing the foundations and pavements differed in some 
important respects from that generally adopted, and was fully 
explained. The Portland cement concrete was mostly prepared 
in a yard, and not in the street where the work was going on ; 

ve 


of different classes of pavements, the author had reduced the | 
traffic to tons per annum per yard width of the carriageway, and 


in the following tables he compared the total annual cost of 


various pavements when subjected to a standard traffic. 


Table Showing the Total Costs of Various Pavements, : 


Reduced to a standard trafic of 100,000 tons per annum for every Pair in width of the carriageway, on the assumption that the work was done by 
the Corporation, and that 8 per cent. of the cost of both labour and materials was included for establishment expenses. 
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With a traffic of 40,000 tons per annum for every yard in width 
a sone, the figures for the last three pavements were as 
‘ollow :— 
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From inquiries made with reference to the loads drawn by 
horses since the new Liverpool pavements were constructed, as 
compared with the loads drawn on the old pavements, and with- 
out giving credit for the great reduction of wear and tear of horses 
and vehicles, the author estimated that there was a saving in the 
cost of cartage alone exceeding £10,000 a year for every mile of 
such pavement as now laid in the dock line of streets in Liver- 
pool. Ofall pavements for street carriageways macadam appeared 
to the author to be the least satisfactory. It was the most costly, 
the dirtiest, and, on the average of all kinds of weather and all 
conditions of repair, probably involved a greater traction for a 

iven load than any of the other systems when thoroughly well 
aid. Its dirtiness consisted not only in the excessive mud of wet 
weather, and the excessive and impure dust of dry weather, but 
also in the facility with which organic impurities were absorbed 
by it, decomposed within it, and exhaled to the atmosphere. In 
country s this objection was insignificant, and no other pave- 
ment was better then well maintained macadam ; but in some of 
the carri og of the west end of London one would regard it 
as intolerable, had it not been tolerated so long. To the un- 
sophisticated provincial the manner in which, on a hot July day, 
fashionable London rolled over her tainted d Vv ts, 
apparently without even smelling them, was a mystery almost as 
great as surrounded the fact that the metropolis, alone among the 
great centres of civilisation in this country and in the world, still 
submitted with apparent satisfaction to an intermittent water 
supply, impure at fimes in almost every household, however pure 
the source of that supply might be, when with absolute pecuniary 
benefit a constant supply might be obtained. 

The second paper read was on ‘“‘ Wood as a Paving Material 
under Heavy Traffic,” by Mr. O. H. Howarth, Assoc. Inst. C.E. 
The primary point into which the conflicting details of the street 

vement problem could usually be resolved was simply this: 

at the conditions of road poser Hi demanded by the two main 
elements of street traffic, viz., the power and the load, were 
almost essentially opposed. That was, the surface most favour- 
able to the intermittent tractive action of horses was not the one 
best adapted for the transmission of rolling load. To reconcile 
these conditions, so as to render them the least obstructive to 
each other, was the practical aim of road paving. A series of 
observations, collected during the past three years, tended to 
show that against all the discrepancies which rendered com- 
eae 0 of street traffic doubtful, opposite conditions had been 
ound to arise by which they were compensated in the long run ; 
and that, on the whole, the effect of such miner irregularities was 
largely controlled by the element of weight. Upon this con- 
sideration it became evident, that the formula of direct weight 
per unit of roadway width was that which must afford the least 
erroneous datum for reducing large series of traffic observations, 
taken under fixed rules respecting the diti to be noted. 
The system adopted by the author aimed at obtaining reliable 
averages, by short and definite observations properly distributed, 
rather than from continuous counts over an isolated series of 











hours. The observations were collected by half hours only, at | 


fixed periods throughout the day of sixteen 
11 p.m, in every case ; such half hours being respectively observed 


ours, from 7 a.m. to | 


—_ on other days at the same points and in different conditions | 
0 


weather. The remaining night hours affording a traffic small 
in quae: and at the same time subject to great irregularity 
with variable circumstances, were excluded, as vitiating the 
—— saves The system of short observations, while 
undoubtedly leading to a highly corrected comparative figure, was 
also found to facilitate the notes a which were of 





and the author had amt 9 by a large ber of 
experiments, that no loss of strength, but probably aslight gain, 
arose from allowing such time as was occupied in cartage to elapse 
between mixing and placing én sit@. Carriageways of bituminous 
concrete, or asphalte macadam, were next described. The smaller 
stones used for the upper layer of such pavements should not be 
much harder than the asphalte itself. A large area of this pave- 
ment had been constructed in Liverpool, and on nay | grounds 
the system would probably be extended over many back streets. 
After describing his experience of wood pavements in Liverpool, 
the author drew the conclusions that, like stone poreneamn Sor 
should be provided with concrete foundations, the joints should 
be very close, and the blocks should be creosoted. Much differ- 
ence of opinion existed as to the best mode of finishing or blinding 
the surface of macadamised pavements, Under a 15-ton steam 
roller, preceded by a wai cart, 1200 yards of trap-rock 
macadam, without blinding, could only be moderately consoli- 
dated by twenty-seven hours’ continuous rolling. If blinded with 
——— chippings from a stone er, the same area mightbe 
moderately consolidated by the same roller ineighteen hours. If 
blinded with silicious gravel from jin. to the size of a pin’s head, 
mixed with about one-fourth part of macadam sweepings obtained 
in wet weather, the area might be thoroughly consolidated in nine 
hours. Macadam laid according to the last method wore better 
than that laid by the second, and that laid by the second much 
better than that laid by the first, In order to compare the wear 








ty collected simultaneously with them. The traffic was 
divided under seven heads ; for the most numerous and important 
of which the empty weights could be ascertained with precision, 
and the ordinary description of load estimated without any 
serious or cumulative error. These averages sufficed to show 
how widely the actual wear and tear upon any given roadway 
might be misconceived, in the light of a merely general or 
numerical estimate. Experience afforded by recent trials pointed 
to the conclusion, that the true theoretical condition under which 
wood should be used was that of a continuous and uninterrupted 
surface. If a whole street could be conceived to be paved with a 
single slab or section of fir timber, the surface well inlaid with 
clean grit or large sand, such road would—apart from expansive 
action—present, without comparison, the fairest test of the durable 





qualities of this material. Upon the basis of these principles the | 


system of paving with wood, known as Henson’s, was introduced 
in 1875, having for its object the —— of the previous theory, 
that artificial structural foothold was indispensable to afford a 
fulcrum for tractive power, as well as to show the value of real 
continuity of surface, by providing the nearest possible approach 
to an uninterrupted area of wood only. The aim of the experi- 
ment was primarily to lay the blocks “heart to heart,” upon a 
sound weight-bearing foundation, so as to present a continuous 
and uniform surface of wocd on end. To such a construction the 
only foreseen obstacle was toe variable expansion and contraction 





inseparable from that material under varying atmospheric con- 


ditions; and this, when accumulated over a large area, would 
doubtless have been of sufficient extent to become detrimental to 
the efficiency of a road pavement. With a view to meet this, it 
was borne in mind that the action of capillary expansion in wood 
was one which must be re led as exercised slowly through the 

inutest dist , but accumulated in proportion to the 
area of material subject to it. The compensation for such 
an expansion could therefore only be uniformly effected 
over a large area, by providing for the absorption of minute 
portions of it at the smallest possible intervals, establishing 
a series of minute compensations throughout the entire struc- 
ture. The substance which was found in practice to be most 
available for this was ordinary roofing-felt, from j; to 
jin. thick; a strip of which, cut to the same width as the 

lepth of the blocks, was inte between each course, and 
thus formed a close and yet slightly elastic joint. In laying this 
pavement the system was adopted of driving up the blocks, as 
every eight or ten courses were laid, by heavy mallets and a plank 
laid along the face of the work, attention being given to the even 
range of the courses as this proceeded. e joint was thus closed 
as completely as possible, leaving only the actua! fabric of the 
felt to take up the expansion, and by the mutual support of the 
blocks saving them from the rapidly destructive action of spread- 
ing at the edges. The protection of the wood was further 
enhanced by a layer of similar felt over the whole surface of the 
concrete foundation upon which the superstructure of wood was 
cushioned. Results tended to show that the several functions of 
this simple construction were correctly anticipated. The endur- 
ance of the wood, consequent upon its relief from vertical jarring 
and the mutual support of the edges of the blocks, was increased 
by probably not less than one-half or two-thirds. An even- 
grained ace Phe deal, of medium weight and hardness, offered 
the best conditions, as far as experience went. As regarded built 
roads, much was generally said upon the question of rem | 
above alluded to ; and it was one very commonly misapprehended. 
Distinction was not made between two widely different theories, 
viz.:—Was road elasticity requisite as it affected the traffic, or 
was it desirable as concerned the road itself? Within limits, it 
was as advantageous to one as it was detrimental to the other. 
Elasticity of road was for the benefit of the traffic exclusively, 
and not for that of the road ; and the inference was that, if any- 
where, it should be immediately at the surface and there only. 
A totally inelastic road, whether absolutely smooth or designedly 
uneven, was open to objections, practically, on other grounds ; 
and herein lay the chief characteristic which had brought wood 
intofavour. Concurrently with a reasonable degree of durability, 
which admitted of being used to the utmost advantage, it 
presented always, and uniformly, a slight degree of surface 
elasticity, to the immeasurable saving of vehicles passing over it. 
The standard of comparison, therefore, to which street pave- 
ments should be referred, must embody the two elements 
deducible from the preceding remarks, viz., the work performed— 
as represented by some systematic scale as suggested—and the 





| sum total of direct expenditure upon it during a recognised unit 
| of time. Of three materials—macadam, granite, or porphyry 


sets, and asphalte—the first was beside the question, if only on the 
ground of its representing under similar circumstances a fixed 
charge of from 3s. to 6s. per superficial yard per annum. Granite 
was at the present time more nearly balanced with wood—excel- 
ling it somewhat in the matter of cheapness, but outweighed by 
it on the score of noise and injury to vehicles owing to its rigidity— 
the latter two defects insuperable, excepting at a cost which was 
but rarely bestowed upon it. Asphalte, labouring under an 
i deficiency insuperable at any cost-viz., absence of 
foothold—was nevertheless to be regarded favourably in point of 
cost, and would rank high so long as the definite solution of the 
roblem of durability stood in abeyance. The above notable fail- 
ing, together with the difficulty attending partial repairs, must 
detract from the value of the money-figure to be assigned to it. 
In view, therefore, of the few materials at command, and of 
their several qualities and defects, the following questions com- 
prised the chief issues to be decided: First, was the policy of 
paving for heavy traffic to aim at reduction of first cost and the 
retaining of certain alleged advantages attached to systems 
of continuous maintenance? or at the extinction of maintenance, 
and the acquisition of durability, combined with certain alleged 
disadvantages accompanying great resistance to wear? Secondly, 
could a paved surface be made to fulfil the need’ of tractive power 
by the intrinsic nature of any material, independently of designed 
mechanical form tending to obstruct free draught of load? and 
lastly, could the durability of any description of wood compatible 
with reasonable cost, be enhanced either in construction or in 
maintenance, so as to place it on a commercial rank with sub- 
stancesof greaterresistance, but of less advantage in other respects ? 











Borer Incrustations.—On Thursday the usual meeting of the 
Scientific and Mechanical Society was held at the rooms in 
Mosley-street, Mr. J. Bowes presiding, when a paper on “Boiler 
Incrustations ” was read by Mr. G. C. Davis, inspector of chemi- 
cal works. Mr. Davis drew attention to the fact that the incrus- 
tation of the inner surface of a boiler was frequently caused by 
the use of water which would not be suspected of any such J pew 
and also pointed out the danger of using water which had been 
condensed from boiling down of organic substances. Many 
nostrums had been brought forward and claims had been made on 
their behalf that they would prevent incrustations, but many 
were absolutely worthless if not injurious. Boiler ‘“‘scales” 
nearly everywhere were principally composed of sulphate of lime, 
and he had made a number of experiments to try and find some 
substance which should neutralise the action of that substance on 
the boiler plates. After many trials he had come to the conciu- 
sion that tribasic phosphate of soda, known to commerce as 
‘‘tripsa,” was the best preparation. Itabsorbedthefreecarbonicacid 
in the water and, acting upon the sulphate of lime, precipitated 
it with the mud to the bottom of the boiler. In one case where 
this preparation had been used the boiler had been worked 
for five months without being cleaned, and only the very slightest 
deposit which could be easily displaced by a touch was formed, 
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features of the island, laws relating te mining operations, and results of te which n selec by the Con el 
3ENTS SALE OF THE route which has bee ted by th namely, 
FORRIGN AGE tS EERE mine Unexploced ieteictn, with the” jw Bi agp Bho ov Phy i. poo a wuich connects the Bay of Lima and the Gulf of 
Veins and other de f lead, silver, calamine, , , and coal, . i i i rail 
PARIS. Madame Borvand, Sse de la Banque. y acpeatie of lant, #5 ver, calamine, copper, iron, and coal, | Panama route is nearly el with the railway 


VIENNA.—Messrs. GEROLD and Co., Sooksellers. 
LEIPSIC.—A. TwieTmMeyeER, Bookseller. 
NEW YORK.—Tue Witmer and Rocers News Company, 


81, Beekman-street. 
TT ——————— 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we Jind it necessary to 
* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. , ‘ 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

** All letters intended for insertion in THE ENGINEER, or 

*-ontaining questions, must be accompanied by the name and 
address 0, writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
anonymous communications. | 

Cc. J. B. (Algiers).—You can obtain what you want from Messrs. Warner, 
Cripplegate, London, 

J. (Newcastle-on-Tyne).—The pumps you name have been each po otected 
by several nts, All numbers of patents are published in Tuk ENGINEER, 
and if you refer to our back volumes you will sind what you want without 
tr uble by consulting the indices. 

Sream Launcn.—If the pressure did not exceed about 451). the boiler would 
be large enough, but very good coal and a very sharp draught will be 
required to make a Bft. boiler 3ft. Gin. long supply two 5 X 5 cylinders with 
70 lb. steam at 200 revolutions per minute, 

W. L.—The safety valve is held down by a bent lever, and the rule for caleu- 
lating it is just the same as though the lever were straight. Divide the 
whole length of the lever dy the length of the short arm, and multiply the 
quotient by the weight. The product is the load on the safety valve. , 

Ricumonp.—The answers to such chemical questions as those put to you in 
the course of your examination for a Board of ‘rade certificate cannot be 
acquired from special books, Chemistry should be learned as a whole up toa 
certain point m order that the combinations of oxygen may be thoroughly 
understood. You will probably find a little work on chemistry by Mellola, 
which can be obtained through any bookseller, as useful as any other we 
could meation, _—_ 





ELLIMITE, 
(To the Bditor of The Engineer.) 
Sin,—Can any reader give me the name of the putentee or manu- 
facturer of the above material ? J.T. 





THERMO-ELECTRICITY. 
(To the Bditor of The Bungineer.) 

§in,—Could any correspondent give the name and address of the 
maker of the best thermo-electric g tor for ti current, to 
give a caloric spark ? Cc. T. L. 

Leicester, May 3st. 








INDIA-RUBBER TUBING, 
(To the Editor of The Bngweer.) 

Sir,—We shall be glad if any of your readers, either in England or in 
Germany, could give us names of makers of machinery for producing 
continuous india-rubber tubing. F. W. M. 

Gracechurch-street, London, E.C., June 3rd. 





COATING TUBES WITH PLATINUM. 
(To the Editor of The Engineer.) 

Sir,—I am informed that there is a new process for covering iron and 
brass tubing with ——, which is, comparatively speaking, very cheap. 
If any of your readers can inform me where I can get work done according 
to this process I shall be much obliged. L. O. 

Leadenhall-street, London, E.C., June 4th, 





MULTIPLE CYLINDER ENGINES, 
(To the Editor of The Engineer.) 

S1r,—In the description of our patent four-cylinder engine exhibited 
at the meeti g on the 26th ult. at South Kensington, you state that we 
ourchased the patent from Messrs. Payton and Holmes. This statement 
p ccvenesen and liable to mislead. It is true we purchased a patent of 
Messrs. Payton and Holmes which bore upon the subject, the existence 
of which we were not aware of until we had taken out our patent. We 
beg to state that we are manufacturing our four-cylinder engines on our 
own patent, aud not on that purchased of Messrs. Payton and Holmes, 


Portsmouth, June 4th. VosPeR anv Co. 





RURAL WATER SUPPLY. 
(To the Editor of The Bngvneer.) 

Sir,—I have just read with interest your leader on ‘‘ Rural Water 
Supply,” and in it the moderate cost of iron for holding water. Farming 
as I do on the Southdowns it is necessary to have a supply of water for 
sheep and cattle ; and in situations where there are no buildings, the 
plan adopted is to dig out a pond, basin-shaped, on the crown of the hill— 
circular—of from 40ft. to 80ft. diameter and from 4ft. to 5ft. deep, then 
make a grout with large flints, sand, lime, and cement, then another layer 
of smaller flints, and the surface smoothed over with cement to finish it 
off. This holds fairly well, with the exception that it cracks where joined 
in the courses, and much of the water is lost. Can any of your readers 
suggest any alteration to prevent cracking by contraction caused by 
heat, or any other mode by which my object may be attained? C, E, 

Beddingham, May 30th. 





SUBSCRIPTIONS. 

Tue Enoresr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. £0 las. 64, 


If credit extra charge of two shillings and sixpence oe will 
occur, an 00 ings annum 
be made. THE Teeamemn fo i. ior trenautielon abcows. 


Cloth Cases for . 6d. each, 
The following Volumes of THE ENGINEER can 188. each s— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 43, 44, and 46. A 


complete set of THE ENGINEER cun be made up, comprising 46 volumes. 
Foreign Subscripti for Thin Paper Copies will, wntil further notice, be 
i tes. Subscribers paying in advance at the 


rates. 
Remittance by Post-office Order. — Australia, Belgium 
a Srila. Guiana, Gut of Good Hi . 
Natal, Sethorionde’ Nowlraxswiak, Newfoundland, Now South Wales, 
West Indies, China vid South. 


United States, West Coast of 
ampton, £1 16s, 

Remittance by Bill in London.—Austria, Buenos Ayres, » France, 

, Norway, Russia, 


Bin pain Srroden, zi 16a Chili, Borneo, and Java, £258. India, 
’ en, le a 

vid Brindle et be Oe baie 

ADVERTISEMENTS. 


CANNOT BE INSERTED 

pa Stx o’cLock on Taurspay Evenine In EACH WEEK. 

«* Letters relating to Advertisements and the Publishing 

Fer ents bs addressed to the Publisher Mr. George Leopold ; 
letters to be addressed to the Bditor of Tus ENGINEER, 168, Strand. 


— casein 


MEETINGS NEXT WEEE. 
Socrery or Enotveers.—M. , June at 7.80 p.m.: The 
Mineralogy of the Island of ia,” by Mr. Charles J. Alford, the 
leading features of which paper are as follow: —Physical§ and geological 











tertiary coal, compared with the true coal, as a gas producer, 
and as a furnace and steam coal, Use and value of tertiary coal of the 
countries bordering on the Mediterranean. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, June 9th, at 7.30 p.m.: 
Di ion on *“* Roadways,” io goper seed oO cree by Mr. 
James Hall, Stockton-on-Tees, ussion on “New Wrought Iron 
Permanent Wa: ,” being paper read at last meeting by Mr. Chas, Wood. 
M.LC.E., Middlesbrough. Paper on ‘Gas Furnaces,” by Mr. Alfred 
Wilson, Middlesbrough. 











DEATH. 
On the 26th ult., at the Kaiserbad, Aix-la-Chapelle, EowarD BRAINERD 
Wess, M.I.C.E., F.R.G.S., of 6a, Victoria-street, Westminster, aged 58. 
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THE INTER-OCEANIC CANAL, 

Few great engineering | aerwee have alternately 
attracted so much interested attention, and suffered 
periods of slumber so unnoticed, as those which have 
since many years proposed to separate the two Americas 
by a ship canal. The vastness of the work to be done, 
and of its cost, has apparently produced an inward con- 
vi-tion upon men who in turns aqpeeemed, examined, 
and found it beset with practical difficulties, that it 
would be impossible to construct the canal as a commer- 
cial speculation, and that, as an international work, the 
chances of securing favourable attention were too small to 
make it advisable for any man to spend his time in the 
matter, in the hope of getting a certain line adopted. 
Different men, however, some of whom have secured 
concessions for the construction of a canal, have looked 
upon the scheme as hopeful, and, as announced in our 
columns recently, an International Congress has been 
called together to consider the relative practicability of 
all the different schemes which have been from time to 
time put forward. The meetings of the Con have 
been held under the presidency of M. Ferdinand de 
Lesseps, in apartments of the Paris Geographical Society. 
The deliberations of the Congress extended over rather 
more than a fortnight, meetings being held first to discuss 
the general question, and afterwards to receive and vote 
upon the reports of the different committees appointed 
to examine the relative superiority, trom all points of 
view, of the seven different projects which had been 
presented. The report of the technical committee was 
the last presented, and this, it need hardly be said, was 
the most important of the whole, as affording the means 
of judging of the-propriety of any longer considering 
the question as a commercial speculation. Of course 
the several schemes were accompanied by statements of 
probable cost and revenue by those who had presented 
them, but it was, nevertheless, necessary that these vital 
questions should be examined by a committee calculated 
to “take out the quantities” for each scheme with equal 
guneler 

Seven schemes were brought before the Congress, and 
sites for the canal, as proposed by six of these, lie 
within the United States of Columbia, while that of the 
seventh lies partly in Nicaragua and pute in Costa Rica. 
The first of these would be 290 kilometres in length, 
though only fifty of these would be entirely new canal, 
240 being of the rivers Atrato, Na ipi, and , Sal It 
would commence at the Gulf of Draba on the Atlantic 
and end in the Chirri-Chirri-Creek on the Pacific. 
Twenty-two locks were required by this route. The 
second scheme was for a canal from the Gulf of Uraba, 
a short distance along the Atrato and the Bay of San 
Miguel and Darien Hartour. The route of another 
scheme is partly along the line of the preceding, into the 
Darien Harbour, and thence through 17 kilometres of 
tunnel to Acanta in the Bay of Uraba. A fourth canal 
would connect the Bay of San Blas and Panama Gulf, 
while the fifth and sixth schemes, which are coincident 
for the greater part of their length, are in the Panama 
State, and connect Colon or Aspinwall on the Atlantic 
side and with the little Bay, situated at the mouth 
of the river Rio Grande and of Panama respectively. 
These two proposed sites for the canal, occupied the 
most attention, as being on the whole more free from 
objections than any of the others. In order that the 
financial and technical sagneeins and maritime ques- 
tions should all be considered in a systematic manner, 
the Congress was at an early stage divided into five com- 
mittees, whose reports were discussed at a general meet- 
ing. The first committee devoted itself to the statistical 
part of the undertaking, such as the probable amount of 
traffic and the share which each country will take in it; 
the second considered the economical and commercial 
aspect of it; the third investigated the question of navi- 
gation and shipping; the fourth, technical questions, 
such as the cost of making and keeping up the canal ; 
and the labours of the fifth were confined to the subject 
of ways and means. 

Before all these committees had sent in their reports 
the Congress had become convinced that to be commer- 
cially successful the canal must be free from the obstruc- 
tion of locks and sluices. To meet this condition, the 
choice of routes was confined to schemes referred to as 
the third, fourth, and sixth, the seventh, or Nicaragua 
route, being out of consideration, owing to the very mani- 
fest disadvantages of absence of harbours, insalubrity of the 
Atlantic slope of the country, the great length, and the 
instable character of the countries. these three 
schemes, the first-mentioned required a canal of 125 
kil, of which 51 would be formed of the rivers 
already mentioned. This route, however, required a 
tunnel of 17 kil., which, in spite of the advan in 
respect of ports and salubrity of climate which the 
route offers, was sufficient to condemn the scheme. 
The fourth scheme, or San Blas Bay route, was out of 
court for the same reason. We now come, then, to the 




















which connects Panama and Colon, or Aspinwall, and is 
75 kil., or about forty-six miles in length. Of this 6 kil, 
or 33 miles, are of tunnel in tenacious rocks, and though 
the rivers megpee and Rio Grande will be utilised, there 
will be 47 million cubic metres of material to remove to 
make the canal. The country through which it passes 
is already well populated, and the existence of the rail- 
way will be a source of the greatest practical convenience 
in the construction of the work, the removal of the 
material, and the distribution of supplies. That the 
country is well inhabited is looked upon as a great ad- 
vantage, and the existence of the two towns at the 
harbours is of course much in favour of this route. The 
short length of the tunnel and slight elevation of the 
land in general are favourable to the construction of the 
canal in about six years. Among the objections to this 
route are the great heat and the well-known deadly 
nature of the climate at some parts of the year. During 
some months the climate is good enough, but that it is not 
so throughout the year became only too evident during the 
construction of the Panama Railway, parts of which it has 
been said might almost have been ballasted with bones of 
the dead. The hardness of the rocks to be dealt with isa 
matter of some concern, but possibly the arrangement 
of an indemnity for the railway company, whose 
traffic would of course be seriously affected, would be a 
matter more costly to achieve. To some of the routes 
the objection of liability to volcanic destruction was 
urged, and the long absence of seismic or volcanic action 
was placed as a note of credit to the Panama route. 
That a considerable ,eriod has elapsed since the occur- 
rence of any destructive earthquake near Panama is no 
doubt true, but that this immunity should remain perma- 
nent while evidences of volcanic and earthquake action 
of no slight character are so common a few score miles 
therefrom, does not seem sufficiently established to make 
security or insecurity of the work either certain or dis- 
proved. The estimated cost of the construction of the 
canal, which, with every desire on the part of the com- 
mittee to be accurate, can only be taken as a very 
rough approximation, has been given at 1,070,000,000f., 
which, with 130,000,000f. capitalised at 5 per cent. to pro- 
vide for annual cost of repairs and maintenance generally, 
makes the total estimate 1,200,000,000f., or nearly 
£48,000,000 sterling. This scheme then to be worth the 
attention of capitalists must return a clear profit of about 
£2,000,000 per year. It was pointed out in one of the 
reports that in order to make sure of the success of the 
canal, it would be necessary that 6,000,000 tons of 
shipping should pass through it yearly, or a daily 
passage of eight ships of 2050 tons each. It was cal- 
culated that after the harvest sixteen vessels would 
pass through the canal daily. From this it will be 
seen that it is proposed to charge about 6s. 8d. per ton 
for passage through this canal. Fifty ships should, it is 
urged, be able to pass through per day, but as has been 
stated it is only estimated that sixteen ships will pass 
through the canal after the American harvests when the 
traffic would be greatest, so that even at this busiest 
time each vessel would have to be over 1000 tons burthen. 
Now supposing that the cost exceeded £48,000,000, as 
we may say it certainly would, and probably by several 
millions, it will be seen that the canal, to pay any- 
thing at all, must induce a traffic which does not now 
exist, and then must make it all pay a toll of 6s. 8d. per 
ton. Asa commercial speculation the scheme does not 
promise well, and though on possession of the final 
reports of the committee, a somewhat better case may 
appear to have been made out, the one fact that at least 
£48,000,000 sterling are required is sufficient to frighten 
capitalists. The share of the most venturesome financier 
would be but as a drop in the ocean in such a vast sum, 
and the very uncertainties connected with it are sufficient 
to deter the private capitalist. 

The Congress at Paris has cleared away the cobwebs 
which many pro Is had woven over the project of 
cutting through the Isthmus, and has pronounced a care- 
fully sought opinion as to the best route for a canal, and 
of the practicability of the work. That the work will 
never be constructed by private enterprise, however, may 
be looked upon as certain, and it seems questionable 
whether the few countries that are directly interested in 
the work in a commercial sense will not think that 
£48,000,000 is too dear a price to pay for a thing which 
might not be an unmixed blessing. 


AN UNCONSIDERED ASPECT OF TRADES UNIONISM, 


For many many years the soul of the employer has 
been vexed within him by strikes and the dread of 
strikes. Their evil influence has hampered him in his 
movements, injured his trade, driven him to bankruptcy, 
or even compelled him to emigrate, taking his capital 
with him, to other countries. Without trades unions 
strikes could not exist for a day as an institution. When 
the union is disarmed either by poverty, internal dissen- 
sions or distrust, strikes cease and men accept terms 
which, were the union strong, wealthy, and powerful, 
they would reject with scorn. It is indisputable that 
the influence of trades unions has done much harm to 
the capitalist. It is equally certain that the same 
malign force has not left the men scathless. The history 
of strikes is one long record of disastrous defeats, 
marked sparsely with victories almost as calamitous. We 
believe that most intelligent working men regard 
unionism with dislike; and that they resort to strikes 
only when they are put before them in the shape of last 
resorts. We have no desire to say a harsh word of those 
whose aim in life is to lead a union, and who seldom suffer, 
no matter what those whom they rule may undergo. It is 
notorious, however, that. men are frequently driven like 
unwilling slaves to strike ; and instances of union tyranny 


are not wanting which should suffice to make English- 
men blush. It is easy work to denounce trades unions 
It is not difficult to show that men 


and their leaders. 
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who turn out are simply playing a game in which they 
are sure to lose—to prove that even when a strike is suc- 
cessful the men have lost much more money than the 
sum in dispute. For example, the recent Durham colliers’ 
strike caused the men a loss of in all something like 
£640,000, about £240,000 of which was borne by the miners. 
Each miner has lost £6 in wages by a strike which resulted 
in apparently gaining 1} per cent. better terms than those 
offered by the owners at first. At this rate the men 
will have to work nine and a-quarter years to recover the 
money sacrificed by the strike. Illustrations such as this 
have been used over and over again, without producing 
any effect whatever. We have the broad startling fact 
before us that men do that by the thousand which indi- 
vidually they do not like to do; that they know that 
they become slaves when they join a union, and that in 
spite of all this, and notwithstanding the bitter misery 
and suffering which trade unionism inflicts on men, their 
wives, and their families, there never was a time when 
unionism was so largely practised or a period in which 
strikes were socommon. What is the cause of all this? 
How is so remarkable a phenomena to be explained ? 

If we refer either to the literature of the subject—and 
it is not circumscribed—or to the utterances of union 
orators—and they are not few—we find not only no 
explanation: of the phenomena, but not even an allusion 
to it. It is assumed as the most natural thing in the 
world that thousands of intelligent men should play the 
part of fools ; or to put the statement in another way, that 
they should quite willingly accept a position which 
inflicts on them no small suffering, and follow a line of 
conduct which has never yet done them any material 
service. Ina word, there isa phase of trades unionism 
which has either never been considered at all, or so 
scantily, imperfectly, and unobtrusively, that even a bare 
reference to it can hardly found in any work on 
political economy. In order to arrive at some explana- 
tion of the cause of the phenomena, we must first 
find an answer to the question, where would the 
working man—the non-capitalist—be without his trades 
unions! The answer given by the man will be, “No- 
where.” The master will say that he “would be 
infinitely better off than he is.” The truth lies between 
the two; but we are disposed to assert that the master 
is more likely to be right than the men, and that wages 
would adjust themselves according to the law of supply 
and demand much as they do now. Ina word, a strike 
is an exceedingly expensive way of arriving at a result 
which would otherwise, and inevitably, have come of 
itself. Such speculations we may, however, for the 
present, put on one side. In unionism there is some- 
thing which is specially attractive to men’s minds. If 
this were not the case its existence would be impossible. 
tegarded from its most tangible aspect, it has nothing 
to recommend it. The medal must have an obverse ; 
the institution must have something about it to render 
it—we shall not say popular, but universal. This 
something is, no doubt, the sense of security which it 
imparts. Whether this sense is or is not based on a real 
something we have nothing to do with. It must be 
granted that it exists ; and if this be conceded, then the 
living of trades unionism is explained. The thing would 
die at any moment now—it would have died half a 
century since—if its existence depended on a full appre- 
ciation by the men of solid advantages conferred by it. If 
any employer of labour who reads this will ask the first 
working man of intelligence whom he may meet, what 
he thinks of unionism, he will find that the answer will 
be, “We cannot do without it.” If he pursues his 
investigations, and ask what it has done, the reply will 
still be, “ Were it not for the union we should be worse 
off than we are.” The idea of combination is essentially 
sweet to the working man. Without capital, without any 
means of living save that supplied by his natural 
strength and acquired skill, knowing, and na” gd im- 
pressed with the knowledge, that he is but a waif on the 
surface of the ocean of humanity, he flies to combination 
as the only means of safety. Isolated, he cannot make 
his voice heard or his wishes known. Stricken down by 
accident or disease he has no hope of help for his wife 
and his children. In combination with thousands like 
himself he becomes a capitalist, he feels that he is a man. 
‘The union can dictate to the capitalist ; it can order its 
legions hither and thither ; it isa great power,and underits 
flag he fears not one of the evils and dangers which with- 
out it would make life intolerable. The same advantages 
pertain to the member of a powerful union as those 
enjoyed by the citizens of a great nation—the many will 
protect the one. The union will look after his interests; 
feed him if he is sick, suffering, or out of work ; bury 
him when dead, and aid his footsteps through life. 
The British working man being what he is, his existence 
without unionism of some kind would be an anomaly, 
almost a miracle. 

Let this fact be fully recognised, and more good may 
be done in a few years by direct work on the part of the 
employer and the capitalist than can ever be done by 
attempting to persuade the working man that unionism 
is bad for him. It does not need much persuasion to 
make him concede that in many ways it is bad 
for him, yet he fully believes that he would be 
much worse off without it. Sentiment is too strong 
for him. There is nothing that can be told him con- 
cerning the evils of unionism which he may not admit, 
and, having admitted, he will nevertheless fight for 
unionism to the last. There are, of course, exceptions— 
men who cannot see any bad thing in the system, just as 
there are others who hate unionism cordially, and refuse 
to have anything to do with it. We need not trouble our- 
selves with exceptions ; we are dealing now with classes, 
and all that we have said holds true of the majority who 
have power because they are in the majority, and with 
whom alone we have to do. Let us admit that unionism 
is a sweet and pleasant thing, or that, whether it is or 
not, men will have it. Let the masters supply the want ; 
let them form the unions themselves ; let them actually 
supply all the advantages that the union can provide, and 





in a few years results would follow of the utmost possible 


value. It will no doubt be argued that we suggest an 
impossiblé thing. We not only deny this, but we assert 
that proofs can be brought forward to show that it is not 


impossible. It is beginning to be recognised by thoughtful 
employers that men can no longer be regarded as 
machines. The spread of education will put an end to 
the idea completely in a few years, when School 
Boards have done their work. Let it be made known 
that the employer takes at least as much interest in the 
well-being of his men as he does in that of his 
machine tools, and the men will certainly respond. 
The work in the present generation may go on slowly, 
but it will go on surely, and it will operate to promote 
confidence. If only the men trusted the masters there 
would be no strikes. If the men were sure that the 
masters could not pay more wages than they offer, the 
men would accept them. There never can be confidence 
until something 1s done to establish it. Furthermore, the 
men must have conferred on them the sense of security 
which the trades union imparts. We could cite many 
examples of the effect produced when men and masters 
trust each other. Is it not well known that there are 
shops in the kingdom in which there never was a strike? 
Has any one afflicted with strikes asked why his neigh- 
bour—mayhap his rival—is exempt? Has any one asked 
why it is that no strikes ever occur at Woolwich 
Arsenal? But leaving queries, let us suggest that every 
large employer of labour should take heart of grace and 
endeavour at once to supply a substitute for the union 
which will make the latter unpopular. What we would 
s t is being done now on a great railway in Great 
Britain. In the workshops of this line some 3000 hands 
are employed. There was a strike, and after many 
weeks the men were beaten. When they returned 
the locomotive superintendent addressed his hands. The 
substance of what he said was this. “ Your union has 
failed you—have a new union of your own. My directors 
have given me money to make the nucleus of a fund ; 
let all subscribe what they can, axd you will soon enjoy 
all the advantages the union could give you without its 
drawbacks.” He was taken at his word. The trades 
union has been deserted, and some 3000 hands have 
formed a union of theirown. The rate of contribution 
varies from 1d. up to 5d. per week, according to the 
position of the subscriber. A sick allowance of 13s. 9d. 
a week is now paid, while £8 are given to a wife on the 
death of her husband, and £5 to a man on the death of 
his wife. The union has been formed but a very few 
months ; £250 have already been paid away ; there are 
some six or seven hundred pounds in hand, and the funds 
are rapidly accumulating. The directors allow the men 
4 per cent. for their money, and all the book-keeping is 
done for them free of charge ; and, lastly, the men have 
the whole control of the union. They have elected their 
own committee, and administer their own funds. So far 
at least, nothing can be more successful than this ex- 

riment. If it could be repeated with equal success—and 

yond question it could—all over the kingdom, trades 
unionism would expire of sheer inanition after some 
years. Once possessed of confidence in their employers, 
and with a feeling of security for themselves, the best 
type of working men would come to the top, and assert 
their position in such a fashion that demagogues and 
their blind followers could give little trouble. 


MULTIPLE BOILER EXPLOSIONS. 

Ir happens now and then that two or more boilers in 
a range explode apparently simultaneously ; and such 
explosions have caused much speculation concerning 
their cause. No fewer than nine such catastrophes are 
recorded in the books of the Manchester Steam Users’ 
Association. The first took place in 1862, when three 
boilers burst at once at the Fenton Park Ironworks. A 
second took place in 1863 at the Mossend Ironworks, Glas- 
gow, when five boilers gave way, one being of the Cornish 
type. The third happened in 1864 at the Aberaman 
Ironworks, when two externally-fired boilers burst. 
The fourth occurred in 1866 on board a tug boat. In 
1871 two externally-fired boilers burst at the Blair 
Ironworks in Ayrshire. In 1872 three boilers in a range 
of five exploded together at St. Helens. They were 
externally fired. The seventh case occurred at Hollen 
Bank Mill, Blackburn, when two perfectly new Lanca- 
shire boilers burst simultaneously on the 7th March, 1874. 
The eighth took place in 1876 at the Caledonian Bleach- 
works, Pendleton, when two Lancashire boilers exploded 


at once. The ninth, and most recent example of multiple 
or compound explosions, forms the subject of a report 
by Mr. Lavington Fletcher, just issued. The substance 


of it we proceed to place before our readers. 

On Wednesday, the 19th of March, six boilers burst at 
once, and “flew away together like a covey of birds” at 
an ironstone pit near Coltness, in Scotland. The six 
boilers formed part of a series of ten, set side by side, all 
being of the plain cylindrical externally-fired class, 
35ft. long and 5ft. Gin. diameter. The thickness of the 
plates was #in., and the safety valve load 45 Ib. on the 
square inch. Several persons were injured, and one 
man subsequently died of his wounds. We venture 
to think that in dealing with this explosion Mr. 
Fletcher is just a little too dogmatic, and has 
jumped to a conclusion which, whether right or not, 
is, though inconsistent with the conditions of the 
case, certainly not decidedly proved to be right by the 
evidence. “There can be no doubt,” says Mr. Fletcher, 
“that one boiler burst first, and that the explosion 
therefrom started the others.” The boiler which exploded 
first seems to have been the outer one of the range on 
the left-hand side. “This gave way primarily in a longi- 
tudinal direction, the rent running through the manhole, 
as well as through two other openings on the top of the 
boiler, after which the rent assumed a very irregular cir- 
cumferential course, and branching off in various ways, 
ultimately severed the boiler into thirteen fragments. 
The fractures in the other five boilers were of a much 
more simple character, These boilers were all torn 
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asunder transversely at the circumferential seams of 
rivets, the rent running through the line of rivet holes 
at about midway in the lengths of the boilers. In three 
cases the boilers were severed at one ring seam of rivets 
only, while in two others they were severed at two rin 
seams of rivets, leaving an intermediate section of two 
belts of plating. In none of these five boilers were the 
rents longitudinal. There was an essential difference 
in the course of the rents in the boiler supposed to have 
burst first and in the boiler supposed to have burst after- 
wards in consequence of the bursting of the first. The 
remaining four of the series that had not burst were all] 
dislod and driven to the right, while the external 
brick flues were broken down.” Mr. Fletcher explains 
the explosion of the first boiler in the following way, 
On the day of the explosion it had been cleaned out 
while steam was up in the other boilers, and inasmuch 
as the stop-valves were not quite tight, it was customary 
to drive a plug into the steam outlet. This plug was for- 
gotten. There was no safety valve on the boiler, 
although there was one on a branch “ grafted on to the 
casing of the stop valve,” but the plug cut it off from 
the boiler. The consequence of all this was that pres- 
sure accumulated in the boiler until it burst, and then 
some of its fellows followed suit. Let us examine this 
EE and the circumstances of the whole affair. 

n the first place, it is certain that all the boilers were 
sound and in excellent condition. There were no 
vatches, nor any corrosion. On this point Mr. Fletcher 
is quite satisfied. A thickness of jin. is not too much for 
a pressure of 45 lb. in a boiler 66in. diameter. According 
to Wilson, the bursting pressure of such a boiler is 299 Ib. 
on the square inch, or say 6} times the working pressure. 
The strength of a boiler transversely is twice as great as 
its longitudinal strength, so that, to pull these boilers 
asunder endways would have required a pressure of 
600 Ib. on the square inch. This fact deserves particular 
attention. The more frequently we read Mr. Fletcher's 
report, the more evident does it become that he has no 
direct evidence available that any plug was put into the 
steam outlet of what we shall call No. 1 boiler, or that, 
having been put in, it was left in. It is true that the 
man who opened the stop valve did not hear steam rush 
out of the boiler ; but this is purely negative evidence. 
Let us assume, however, that Mr. Fletcher was right, 
and that No. 1 boiler was destroyed in the way indicated. 
It will be borne in mind that it gave way longitudinally 
at, we must suppose, a pressure of 300 lb., or thereabout, 
on the square inch. But the other five boilers were all 
pulled asunder endways. “They were torn asunder 
transversely at the circumferential seams of rivets. In 
none of the four boilers were the rents longitudinal.” 
Two of the boilers were torn asunder in this way, not 
at one seam of rivets only, but at two, leaving intact 
an intermediate belt of plating. It thus appears that, 
whereas No. 1 boiler exploded longitudinally, with 
3001b. on the square inch, five others carrying but 45 lb. 
each were torn asunder crosswise—although the boiler 
may be supposed to have been able to withstand in this 
direction a pull due to a pressure of 600 lb. to the square 
inch. Now this is a very remarkable circumstance, and 
we are not a little surprised that Mr. Fletcher has passed 
it over altogether without comment. 

It is a very easy thing to write the words, “There can 
be no doubt that one boiler burst first, and that the 
explosion therefrom started the others,” but this is an in- 
quisitive generation, and engineers will ask what Mr. 
Fletcher means by “started the others?” How started 
them? Does Mr. Fletcher mean that the concussion of 
an explosion sets up some special condition in neighbour- 
ing boilers which causes an enormous accession of pres- 
sure, or a sudden weakening of the iron? or does he mean 
that the neighbouring boilers were damaged by having 
their sides broken in? or that they were lifted from 
their seats and broke in two as a consequence? We 
confess we are not content with Mr. Fletcher’s extremely 
vague explanation of what appears to us to have been a 
very curious and interesting phenomenon. We have 
formed no theory whatever on the subject ourselves, 
because we have not sufficient information available ; 
but Mr. Fletcher has had more opportunities, an 
is in a different position, and we trust that he will say 
something on the subject, and attach some definite 
meaning to the words, “ started the others.” Ifwe ask our- 
selves, could holes have been knocked in “ the others” by 
flying fragments? we are met by thefact that Mr. Fletcher 
says cali about such holes; and furthermore, it is 
known that the knocking of a hole in a boiler will not cause 
an explosion. A committee of the Franklin Institute 
once fired a cannon-ball into a boiler, which carried at the 
time a high pressure of steam, but there was no explo- 
sion. If it be urged that the boilers broke in two on 
being heaved out of their seats, we reply that four of the 
ten boilers were dislodged and turned to the right, and 
all their brick setting was pulled down; yet they 
remained intact. Again, how happens it that if they 
were broken asunder, two of the boilers gave way at two 
transverse seams, leaving belts untouched? ithout 
implying for a moment that there is anything about 
multiple boiler explosions which is mysterious, we assert 
that there is a good deal about them which is not full 
understood, fo deserves careful investigation. Although 
pages have been written on the subject, and dozens of 
theories have been started, it is certain that the true 
explanation of the celebrated Blackburn explosion has 
not been yet given in such a wat that it can be accepted 
as incontrovertibly correct ; and Mr. Fletcher, if he cannot 
add something to the report under consideration, will 
leave the Coltness explosion in a very unsatisfactory 
position. The practical value of a correct explanation of 
the cause of multiple explosions would be that, posse 
of it, we might be able to guard against their occurrence. 
It is bad enough when one boiler bursts ; it is a serious 
catastrophe an six new and sound boilers ascend 
together “like a covey of birds.” How far apart should 
boilers be to prevent the explosion of one from “ start 
the others?” This isan important practical question, an 








m of 


nce. 
ious 
cend 
ould 
i 





June 6, 1879. 





its solution would not be too dearly obtained at the cost 
of some trouble, and even experiment. 


SIR HENRY BESSEMER,. 

TE honour of knighthood—if in this case it be an honour— 
has been confe on Mr, Bessemer. There are men whose 
names cannot be exalted by any title that a sovereign can confer, 
and Mr. Bessemer is one of these. He will certainly more 
elevate knighthood than the title can raise him in the world’s 
estimation. Sir Henry is a son of the late Mr. Anthony 
Bessemer, and was’ born at Charlton in 1813. His career as a 
youth was somewhat eventful, and his first real pecuniary 
success was obtained by his invention of machinery for the 
manufacture of Bessemer gold and bronze powders. This 
machinery was never patented, and up to, at all events, a 
comparatively recent period, it was never seen in action by 
any human being but Mr. Bessemer and his sons, The ma- 
chinery works automatically, se driven by a steam engine 
outside the room in which it islocked up. Inacomparatively 
short time it can produce a large supply of powder, and then 
it rings a bell to give notice to the engineman, and stops 
itself. He first brought his invention for the conversion 
of pig iron into steel before the world in 1856. He had a 
hard battle to fight before he succeeded in attaining any real 
success ; nor can it be said that that point was attained until 
the use of spiegeleisen had been suggested. In the original 
working of the process it was necessary to stop blowing at 
some point before all the carbon was expelled; and it was 
found to be practically impossible to retain in this way any- 
thing like a uniform percentage of carbon in the steel made. 
Much controversy has been excited on the part played by 
Mushet in suggesting the use of spiegeleisen ; its adoption 
modified the whole process, which as is well-known is now 
carried on in such a way that the whole of the carbon is first 
burned out in the converter and the a quantity is then 
replaced ¥ adding spiegeleisen. Mr. Bessemer was ulti- 
mately well rewarded in a pecuniary sense for his labour; he 
has been a most prolific inventor, and it has been said that he 
has paid in patent stamp duties alone as much as £10,000 to 
the Crown. 











THE STRIKE AT PITTSBURGH. 

Ir our readers will turn to THe Enctneer for May 23rd, 
they will find at page 377 an intimation that a lock-out at 
Pittsburgh was imminent, the masters having determined to 
enforce a reduction in the scale of wages, which might well 
be done, seeing that they were paying £1 a ton for puddling. 
On Monday matters came to a crisis, and a combined strike 
and lock-out began, no fewer than 30,000 hands being left 
without work. All the Pittsburgh mills, save those of the 
Keystone Ironworks Company, are still. Arbitration has 
been proposed, but the men have not accepted it. The 
principal interest in the affair for the English iron- 
master is of course the degree in which such a strike 
may affect the demand for English steel. Vanderbilt has 
found it profitable to import vay, rails, and certain 
other railroad managers, who have hesitated to follow his 
example, may perhaps be driven to a decision in our favour by 
the fact that American rails are not to be had. We are quite 
unable to understand how, at the existing price of manufac- 
tured iron and steel in the States, the masters have been able 
to pay for puddling more than twice as much per ton as is paid 
in this country, and we fancy there must be some mistake in the 
figures. Be this as it may, the Pittsburgh strike is a great 
fact, and one which may well excite considerable apprehension 
in the American Government, who have still a lively recollec- 
tion of what are but too well known as the “ Pitsburgh 

tiots.” 
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Etna ; a History of the Mountain and of its Eruption. By G. 
F. Ropwett, Science Master in Marlborough College. 
With maps and illustrations, London: C. Kegan Paul 
and Co, 1878. 


Tuis is a ya and important subject. Unfortunatel 
Mr. Rodwell has lamentably failed in producing a book 
of any value to the genuine man of science, or attractive 
to the ordinary run of tourists, or capable of satisfying 
the curiosity of that class who have just information 
enough to desire more. In the first two chapters we 
find a good deal of information as to the mythology and 
earliest scattered notices of the volcano found in so-called 
classical writers, and here put together in the driest and 
most uninteresting, if not forbidding, style of compilation, 
and then follows in the third chapter the ascent of the 
mountain, with a great deal of old matter about the succes- 
sive zones of climate and concomitant vegetable products 
poe through as we ascend, nearly all of which would 
equally applicable to any other mountain, volcanic or 
non-voleanic, of about the same altitude and in about a 
similar climate in Europe. All this and much more 
which follows about some of the towns scattered over 
the flanks of the mountain are to be found equally well, if not 
indeed a good deal better, given in Murray’s or Baedeker’s 
Handbooks of Sicily, and might have been just as well 
written by Mr. Rodwell in his arm-chair in the library of 
Marlborough College, as after a personal visit to Etna. 
For any information, scientific or even topographical, of 
novelty and interest we may look tare in vain. 
There is an absolute display of ignorance of the 
scientific a ang which has taken place since 1840, 
and which has removed earthquakes and_ volcanoes 
from the vague region of prodigies and placed their 
phenomena on a true scientific basis as a branch 
of terrestrial physics, Like all that is really science, 
the foundations of vulcanology and seismology are 
abstruse enough not to be approached by any short or 
royal road, and the time is yet distant when they may 
become popular; but many of the deductions which pre- 
sent themselves to those ve in these branches of 
physical geology are full of interest, and may be made 
intelligible to the ordinary run of those who take an 
interest in the natural objects presented by a forei 
tour. Vesuvius, for example, constantly ascended ty 
crowds, and Etna, seen 7 so many from the decks of 
Mediterranean steamers, though its summit is reached 
by few, are not very far apart. Etna is, however, more 
than three times the height of Vesuvius above sea level, 
and nearly thirty times its bulk. Whence arises this 
enormous difference? Both have been active volcanoes, 
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with irregular intervals of inactivity from times beyond | duce him to go landwards, headed right out for the island. The 
the of history or tradition. Whence arose that colonel, in great excitement, ordered a boat that had just returned 


enormous depressed region with precipitous sides, the 
Val del Bove, as seen, not unmixed with awe, from the 
sloping plain which forms the base of the cone of Etna? 
Does it mark the place of an enormous ancient crater, or 
is it that this part of the mountain has sunk bodily into 
the honeycombed recesses of the mountain far below? 
How has the Cisterna, a smaller but still tremendous pit 
with vertical sides, which exists 7 the plain at the 
base of the cone already referred to, been produced? 
These and many other like questions a competent man 
of science might present in a popular form, and 
discuss in a way to interest most people; but here 
we find nothing of this sort to rivet the attention or 
stimulate the thought of the reader. Nor is the topo- 
graphical account of the settlements upon and around 
the mountain more interesting or exhaustive. Perhaps 
no spot upon Etna is by situation, history, and surround- 
ings, more full of interest than Zafferana, in ancient 
times the seat of a large culture of saffron, and remarkable 
for the extensive use of the native reed, the arundo donax, 
as a material for house construction. In a popular book 
we might have expected something about the immense 
and marvellously well-preserved Greek theatre of white 
marble, at Taormina, and a passing interest might have 
been imparted to some notice of the jungle of fragrant 
and flowering wild plants, such as the oleander, which 
almost choke up the beds of the torrents that descend 
from the flanks of the mountain. Even the wild medi- 
cinal reeds, such as the elaterium and squirting cucum- 
ber, which, with many others, are to be found in the dry 
and sandy bed of the Simeto, and which found their way 
into the materia medica of the Greek physicians of 
Sicily nearly 2400 years ago, might be made worthy of 
notice. 








THE WRECK OF THE TROOPSHIP CLYDE. 

WE are indebted to one of the engineers of the troopship 
Clyde, for the following graphic account of the wreck :— 

We left Cape Town on Wednesday, April 2nd, at six p.m., and 
were soon well on our way for Na‘ which all were now 
anxiously hoping we sho soon arrive at. It was a beautiful 
evening, with one of those glorious sunsets only to be seen at sea. 
We were all rather tired with our exertion at Cape Town, 
as we had had so short a stay, and so much to do in 
the time, so those that were able soon turned in, with full 
confidence in our gallant captain (Alfred Luckhurst), and 
happy ignorance of the future. l went well that night. 
The captain, knowing the danger of the coast, which had seen so 
many fatal wrecks, was himself in charge on the bridge, and 
navigating the ship. At four a.m. on Thursday the watch was 
changed as usual, with nothing particuler to report. Land was 
visible on the port quarter, and Cape L’Agulhas ought to have 
been in sight. Suddenly a black mass loomed up in the gloom 
right ahead. It was seen by the captain and the chief officer 
almost at the same instant, in a few seconds it was seen by the 
man on the look out in the bows, who cried out, ‘‘ Land ahead !” 
and directly she struck. There was a slight bump, and then a 
grating and sliding noise, and the good ship wasimmovable. ‘The 
engines were at once put full speed astern. But, alas! it was no 
use, she was fast on the reef, and with the tide falling. All 
hands were at once roused, the soldiers called up, and in a few 
moments the assembly bugle sounded. The captain gave the 
commend to lower the boats, which was done in a very short 
time. The day was now dawning, and as soon as it was light 
we saw land on three sides of us; on the port side and ahead 
there was the main land, guarded by reefs and rocks innumerable, 
the sea breaking over them, and sending up clouds of spray. To 
starboard of us was Dyers Island, about one and-a half miles 
off, almost surrounded with reefs, and one large one in particular 
extending almost as far as the shore. Gigantic seaweed was 
visible on the surface, showing what sort of a place we had got 
into. The holds were continually sounded, and it was found that 
she was making water fast, so the pumps were set to work with 
as little delay as possible, but in spite of the volume of water 
poured out of the ship, it continued to gain on us. The captain 
then gave orders to get the soldiers ashore as soon as possible. 
They had fallen in Looe on deck, and were standing 
motionless, the ing at their posts with fixed bayonets. 
None of the soldiers had any idea of the danger we were in, as 
nothing had been told them, and the reason — for putting 
them ashore was that it was merely to lighten the ship so as to 
get her off, so the embarkation commenced with tolerably good 
order. The first ones that went off were allowed to take their kit 
bags with them, but this was soon stopped as it took up too much 
time. There wasa slight swell on, and as the sea rose and fell 
it lifted the ship, and then let her come down on the rocks again 
with tremendous force, causing the ship to shake and the masts 
totter, until it seemed impossible for her to hold together very 
long. Providentially it was a beautiful day, and the sea very 
smooth, such as it is seldom seen on this terrible coast. Had it 
been otherwise very few would have escaped to tell the tale. As 
soon as the boats were lowered, the chief officer was sent off with 
three of the sailors to Simon’s Bay for assistance. They had a 
fair wind and saaled all the way, arriving there at ten — 
H.M.’s troopship Tamar had just dropped anchor in the bay, 
on her arrival from Natal, where she had been to convey 
the troops from the steamship City of Paris, which had 
run down the lighthouse at the entrance of the bay, and 
damaged her bottom. As soon as the commander of the ‘Tamar 
heard the news he weighed anchor again, and steamed 
for Dyer’s Island. hope of saving the ship was now 
at an end, and we commenced making a raft, the ca) 
tain himself setting the example, and animating all hands 
by his indefatigable exertions, we got all the loose planks 
and boards, and then commenced pulling and cutting down the 
temporary houses and storerooms e for this voyage. Spars 
were thrown into the water, lashed ther, and the planks put 

and a well-made and serviceable raft was soon in é: 


ence. Meanwhile, the boats were plying backwards and for- | abo’ 


wards to the shore, crammed full e: time, a few tins of meat 
being sent with each boatload, to keep off starvation. It was a 
h sag to the shore, three miles off, although the sea was so 
smooth. The raft was now towed aft, and we commenced to 
she sean Maas esahing ours fe and, Capel Genii, ona 
e seas from ing over it an ing everything, and it 
was sent off in tow of the next boat that came bak, Th 
not get along very fast with it, and drifted down westward ; so 
the next boat coming from the shore turned round and helped 
tow. Most of the soldiers were put ashore by this time, and 
there remained the guard, numbering about forty, and the officers 
and crew of the ship, fifty-three all told. The next boat was filled 
and sent off with some of the officers’ at which some of the 
men began to get excited, and declare *‘ that their lives were of 
more value than all the officers’ baggage.” It was now decided 
to try to get the horses ashore, there were four on board, two 


belonging to Colonel Davies and two to Captain Cotton. The | Activity, &. This shows that the North-country engineers are 
not slow in recognising the merits of any inventions or improve- 
ments brought before them, nor in adopting them when found to 
be of practical value. 


first one was led up to the after gangway, and backed into the 
water. He swam backwards and forwards at the side of the ship 
at first, and then, frightened at the noise made on board to in- 


ey did | b 





from the shore, and was coming alongside, to go after him ; and 
away it went. As it got near to the horse, it frightened him, 
and made him change his course in, and he swam straight 
towards the open water. Another was now close to the 
ship, and that was also ordered away after the horse, and they 
were soon nearly a mile off seawards. Another horse was now 
brought out, and a better system adopted with this one. A cord 
was attached to his head, and the end taken by a boat, which 
pulled off a little from the ship, and then waited until the horse 
was backed into the sea; they then pulled away for the shore, 
and guided the horse. The ship was now making water very 
fast, the bumping and grinding was ——s getting less, and 
the tide rising, we began to drift a little. Gantaier bussicioenst 
noticed it, and immediately ran forward, calling all to follow him. 
Away we all rushed, and with axes and knives cut away the lash- 
ings of the starboard anchor, and let it go, and the ship soon 
swung to it. We were now in this position :—The ship on the 
edge of the reef, half full of water, liable at any moment to slip 
off into,deep water and go down suddenly. Of the eight boats, 
one was gone to Simon’s Bay, two with the raft two miles off 
towards the mainland, two after one horse, empty except the 
rowers, one and a-half miles off to seaward, another about one 
mile off to shore with the other horse, another near the shore full 
of the officers’ , and the other just pulling from the shore, 
having landed the soldiers. Then came an awful moment. Ali 
on a sudden the ship gave a tremendous lurch, and went down 
15in. or 16in. The captain sung out, ‘‘ Every man for himself !” 
and there was a rush for lifebuoys, spars, &c. In despair, every- 
thing that could float was torn up—companion ladders, hatch 
coverings, and these were hastily tied together, and a few spars to 
to make a light raft. As soon as made, it was launched overboard, 
and the sergeant of the guard and several of the soldiers took off their 
clothes, and threw themselves into the sea and hung on to the 
raft. The livestock were let loose, and the pens in which they 
had been kept thrown overboard with ropes attached. The 
carpenter’s bench was mA we Pape by the 3rd and 4th engineers, 
who turned it over, launched it with a rope attached, got an oar, 
and stood by ready to jump overboard. One of the firemen got 
the companion-ladder from the forward hatchway and an oar, 
threw them in the water, jumped in after them, sat himself on 
the ladder, and paddled away with the oar. The chief engineer 
and most of the crew got up the main rigging. The 2nd mate 
climbed up the fore rigging, and got to the end of the top-sail yard, 
waving a coat about as a signal to those in the boats. The 
flag, which had been flying half-mast, was run up to the top ensign 
downwards and another hung out in the after-rigging, revolvers 
and guns were fired off as signals to return at once, and all united 
in shouting at intervals. At last those in the boats seemed to 
pay attention to the signals. The boat that had been pulling 
rom the shore was rapidly nearing us, and one of those towing 
the raft left it, and was seen to be coming towards the ship. As 
soon as the first one reached us the colonel and the remaining 
soldiers hastened into it, followed by most of the crew, leaving 
on board the captain, two mates, five engineers, carpenter, boat- 
swain, the adjutant, and a lieutenant. The engineers and boat- 
swain were taken in the first boat, the others going in the other 
boat, which was now alongside. They lay by the ship until dusk 
watching her gradually sink, and then had to leave her and make 
for the shore, as there would have been + risk of missing the 
passage through the reefs in the dark and being dashed to pieces. 
The boats were pulled up on shore, and all le their way to the 
place where the camp had been established round a small cattle 
1. We pulled up a quantity of brushwood, and made some 
ivouacs, and lay down to try and sleep and forget that such 
things as adders and poisonous spiders and snakes were in exist- 
ence. The next morning we got up very stiff and tired, and 
man: to get a little preserved meat and some tea. There was 
only the top of the funnel and the masts of the ship then above 
water. About 9.30 a.m. a sail was descried some miles off, so 
we cut down a lot of bushes, carried them to the shore, and made 
a huge fire to attract her attention. Soon after she changed her 
course, and made in for the shore. She turned out to be H.M.’s 
troopship Tamar, sent round for us from Simon’s Bay. The 
troops were embarked with all ible speed, but it was quite 
dark before all were on board. e captain and carpenter stayed 
behind, and lived at a farmhouse some miles off, until the wreck 
been sold. The Tamar took us round to Simon’s Bay, where 
we left her. We were most hint treated and cared for 
whilst on board. We were taken to Wynberg in buggies, thence 
to Cape Town by train, where we were kept nearly three weeks 
for the inquiry. When it was concluded the chief, 3rd, 4th, 
and 5th engineers, 2nd and 3rd mates, carpenter, and captain’s 
clerk were sent home in the C.R.M.S. Dunrobin Castle, and the 
captain and Ist mate in the R.M.S. Pretoria. The other mem- 
bers of the crew found employment at Cape Town, or in ships 
running from that port. 








Some attention is being attracted to the pro to make an 
American inland sea. The region selected for the undertaking is 
an arid and sandy ee re between Arizona and Southern 
California, and the plan of ing into this depression the waters 
of the Gulf of California is to cut two canals, one 10 and the 
other 15 miles long, to be connected by a lake—itself some 
20 miles long—which exists midway between the head of the Gulf 
and the basin of the pro sea. Abundant evidence of a 
geological nature exists, it is said, to prove that the sea recently 
filled this same basin. One millions dollars, it is estimated, will 
suffice to execute the work, and its projector, General Fremont, 
is reported to have visited Washington for the purpose of securing 
the appointment of a commission of engineers to make the neces- 
sary surveys to demonstrate its entire practicability, as a pre- 
a to presenting the scheme to Congress for an. appropria- 
tion. If, says the Engineering and Mining Journal, the physical 
features of the region are as favourable to the execution of this 

iece of engineering as it is represented, a million dollars would 
asmall outlay for the climatic and cial benefits which 
would follow its completion. 


Tue Pvuisometer.—On Saturday afternoon, May 24th, the 
s.s. Lord Collingwood, the latest addition to Messrs. C. 'Tully 
and Co.’s fleet, her trial trip off Tynemouth, with very satis- 
factory results. She is the tenth vessel built for this firm by the 
— ron yore a Limited, and was engined by 

essrs. R. and W. Hawthorn. She is fitted with a pulsometer, 
now successfully used as a water ballast pump, and which is 
superseding the ordinary donkey pump. Since its adoption, 





ut fifteen months ago, by Messrs. Farina and Bushell, con- 
sulting engineers, Ne tle, for the Racilia of Messrs. Stephens 
and Mawsons’ line, no fewer than twenty vessels built on the 
Tyne and Wear have been fitted with it, besides others specified 
for vessels not yet launched. Previous to fitting it on board the 
Lord Collingwood, Mr. H. D. Furness, superintending engineer 
for Messrs. C. Tully and Co., and other firms, took every means, 
y trials and experiments, to satisfy himself of its merits. The 
result was, he decided to adopt it, not only for the Lord Colling- 
wood, but also for two other steamers now building under his 
supervision. ‘ ess’s anticipations have been fully 
realised, the pulsometer, not only on Saturday, but also on its 
pores trials on board, having performed its work admirably. 
e following are some of the steamers referred to which have 
been —— with pulsometers, viz., the Rowland, Regulus, 
Ranzani, Royal Dane, Earl Percy, Alton Tower, Belsize, Cyprus, 
Celtic Monarch, Peninsula, Incheclutha, Inchmornish, Ash, 
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SCHMITT’S REVOLVING SPIRAL SCREEN. 
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We illustrate in the accompanying engraving a new screen 
which deserves attention. It is now being introduced in this 
country by Mr. Alexander Dick, of Cannon-street, and Mr. D. 
P. Morison, of Newcastle-on-Tyne. This screen has been 
introduced in the coal districts of Germany with great success. 


The chief advantages claimed for it are :—(1) The cost is | 
smaller than that of ordinary revolving screens, and the space | 


occupied in proportion to the work done is very much less. 
(2) The coal is not broken in the process of screening nearly 
so much as in ordinary revolving screens, while the screening 
into the required sizes is most efficiently done. (3) The con- 
struction is simple and strong; all readily accessible 
and easily repaired. (4) The power required to drive it is 


less than with ordinary revolving screens, as the material | 


being screened is more distributed, and does not all lie at 
the bottom of the screen. 

Our engraving gives a section through the axis of the 
screen and a cross section; A is the axle or shaft on which 
the screen is mounted. and with which it revolves; B B are 


carriages—in which the bearings of the axle work—carried | 
upon the frames C C at each end; D is the driving sheave | 


round which a belt passes from the engine shaft ; E is the 
elevator lifting the coals to the inclined spout F, which 
conveys them into the central portion of the screen 1, which 
is a cone-shaped circle, being larger in diameter at its outer 
end to facilitate the delivery of the larger pieces of coal 
which will not pass through the first series of holes. The 
whole of the other coal, passing through these holes, falls into 
the second division of the screen 2, and by the revolution of 
the screen is separated, the pieces too large to pass through 
the second series of holes being retained upon the plate until 
that ese comes round where a channel receives them, down 
which they are discharged out at the side of the screen into 
depéts or by spouts into wagons. The coals which have 
passel through the second series of holes in the division 2 
fall into the third division 3, and as the screen revolves they 
are further separated, the pieces which will not pass through 
the third series of holes being retained until the channel 3 
comes round, down which they ran and are discharged by 
spouts into wagons as before. The smallest coal and “duff” 
has during this time passed through the holes in division 3, 
and is delivered out of the whole of the bottom portion of 
the screen into a hopper leading by a spout to the wagon. 
The unperforated or blank plates shown by the full dark lines 
are to prevent the coal from being returned after passing 
through the holes, as the delivery through the side channels 
2 and 3 takes place partially at or above the horizontal 
centre line of the screen, and not entirely out of the lowest 
segment of the circle as in ordinary drum screens. 

The perforated plates forming the screen are put on in 
segments, and, when required, can easily be removed or 
replaced with plates having larger or smaller holes by taking 
out a few bolts. 

The speed of an actual screen to deliver 400 tons of coal in 
ten hours is from ten to twelve revolutions per minute, but 
in dealing with very soft or tender coal Mr. Schmitt prefers a 
slower s' , and suggests that two spiral screens—each equal 
to treating three-fourths of the quantity—be used, and the 
speed reduced to six or eight revolutions per minute, the same 
elevators supplying the two screens. 


From experiments made in the Riihr coal district, it appears | 


that the ordinary revolving drum screen delivered 1490 Ib. of 
coal per minute, after passing it over 5870 square feet of sur- 
face, and that the spiral screen delivered the same quantity, 
but passed it over a surface of only 2870 square feet, or with 
50 per cent. less surface traversed. The circumferential 
8 s of the screens are, in the case of the first portion of 
the drum screen, 198ft. per minute ; in the second, 210ft. per 
minute; and in the spiral screen, 150ft. per minute at the mean 
diameter. 

The screen is ely used on the Continent for minerals, 
cement, and such-like materials. 








THE TALBOT ENGINE. 


THE little engine which we illustrate herewith has now 
been before the public some time, and has earned for itself a 
reputation for successful working. Some improvements have 
been made in it of late, and among other things we may particu- 
larly notice the furnace lined with Stourbridge clay. This 
seems to effect a considerable saving in coal, and one of these 
engines of 2-horse power is running at 41, Queen Victoria- 
street, with a consumption of one ordinary coal-scuttle full of 
coke per day, or no more than would be used in a large hall- 
stove. The little engines attached to the boilers are simple in 
construction, and the cylinder is enclosed in the steam space of 
the boiler. They run very quietly and are applicable to a 
very great variety of work. The ashpit forms a water-heater, 
and practically no loss of heat takes place from the sides of 
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| the boiler. One of the engines will be exhibited at the Inter- 
| national Agricultural Show at Kilburn, in July, and we ma 


| mention that where these engines and boilers are employed, 
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fire insurance companies demand no extra premium, Messrs. 
F. Proctor and Co., Tustin-street, Old Kent-road, are the 
manufacturers. 








THE NORDENFELT GATLING GUN. 

WE give herewith a small sketch of the Nordenfelt Gatling 
which has recently given remarkably good results in trials in 
the Royal Arsenal. This piece is designed with the object of 
destroying torpedo boats, steel bullets being employed with 
ogival heads resembling the sharper pointed Palliser or steel 
projectiles. The steel bullets are the important feature of the 
piece ; they are made of different sizes. The gun here depicted 
weighs 10 cwt., the barrels and gear weighing 6 cwt. and the 
| conical stand 4cwt. The barrels have a calibre of lin.; the 
| bullets weigh 4 lb. each. They have recently been fired 
against some excellent steel plates gin. thick, and in every 
instance completely penetrated them. The gun has long since 
given = results at Portsmouth against boiler plates. The 
only thing that stopped the steel bullets was a double thick- 
ness of boiler plate when the two plates wre separated 
asunder a short distance. 

The construction of the piece is peculiar. It will be seen 
that it is made to fix on to adeck. There are four barrels 
A, with sights B B B' B! fixed on each side. A hopper 
is put on at F. The extraction and closing of the 
breech is effected by- means of a lever E on the right side, 
working to and fro, forcing pistons with spring extractor 
claws into the breeches of the barrels and withdrawing the 
empty cases after firing. The hopper supplies filled cart- 
ridges. Elevation is effected by the screw C which works 
very rapidly, there being a double screw, the upper portion 
being left-handed working in the larger portion which is right- 
handed. The hand wheel causes both to move in opposite 











directions simultaneously. Lateral motion is given by D, 
which works a screw thread on the toothed circle G. 

About the mounting of the piece there may be many 
opinions. A field carriage gives great advantages. Probably 
if a piece must be fixed this one is a convenient and good 
form. Unquestionably its fire ought to be a very serious 
thing for a torpedo boat to encounter. It has been proved 








that a small hole in a vessel moving at a very high velocity 
admits no water, but this can hardly apply to a group of holes 
in a cluster. Moreover bullets penetrating in the complete way 
that those fired at the jin. steel ye have penetrated would 
riddle anything in the interior of the boat. How the bullets 
would act striking an approaching torpedo boat very obliquely 
remains to be seen. It would be very interesting to carry out 
some trials in the sea. 








FULLER'S SPIRAL RULE. 

We have received from Mr. W. F. Stanley, of Great 
Turnstile, a new form of instrument for facilitating arith- 
metical calculations. It has been designed by Professor 
George Fuller, of Belfast, more particularly with a view to 
extend the range of application of the principle of the slide 
rule to the calculations of the engineer. Slide rules of the 

reviously existing types are either straight or circular, and 
acility of handling has practically confined the former to 
about 2ft. in length, and the latter to about 8in. in diameter. 
These give for the logarithmic scale a length of from one to 
two feet, and consequently the number of divisions on them 
is very limited. Professor Fuller has adopted the expedient 
of winding the scale in a helix round a slate by which it 
is so much enlarged that it is 41ft. Sin. in length, and thus 
allows 7250 divisions upon it without any crowding of the 
marks. Results can thus be easily obtained to one-ten-thou- 
sandth part of the whole—an approximation which may be 
considered amply sufficient for most engineering purposes. 
A feature which very greatly facilitates calculations by this 
rule is, that the reading of the scale is by means of indices, 
and not by a second scale, as in the usual form of rule. 
Those who have worked with the latter will have often been 
troubled with the difficulty of reading or placing a number 
that falls between two marks on one scale against one that 
falls between two marks on the other. 

By means of a scale marked on the movable index, and one 
on the cylinder above the logarithmic scale, any power or 
root of a number is easily obtained ; so 
that all the various operations of arith- 
metic can be performed by means of the 
rule. On the fixed cylinder of the rule 
are printed tables most likely to facilitate 
engineering calculations. One set of 
tables gives the equivalent decimal 
fraction to our various fractional English 
weights and measures, ‘These will very 
yreatly aid the taking out of quantities 
either of weight or measure. 

The instrument is very easy to mani- 
_ and though it differs in form 
rom the common rules, the processes 
are much the same. Referring to the 
annexed illustration, it will be seen that 
the instrument consists of a cylinder d, 
that can be moved up and down upon, 
and turned round, an axis f/, which is 
held by a handle e. Upon this cylinder 
is wound in a spiral a single logarithmic 
scale. Fixed tothe handle is an index b, 
Two other indices, c and a, whose dis- 
tance apart is the axial length of the 
Tr spiral, are fixed to the cylinder 
g. This cylinder slides in / like a tele- 
scope tube, and thus enables the opera- 
tor to place these indices in any required 
position relative to d. Two stops, o and 
re are so fixed that when they are 
srought in contact the index b points to 
the commencement of the scale. mn and 
m are two scales, the one on the piece 
rs the movable indices, the other 
on the cylinder d, 

It is of course impossible to explain 
here all the methods of solving different 
problems. For division, it is necessary 
to place the divisor to the fixed index, 
and the upper or lower movable index 
to the dividend according as the last 
figure in the divisor is greater or less 
than the first figure in the dividend. 
The cylinder d is then moved so that the fixed index is at 
100, and the quotient read at the one or the other of the 
movable indices, according to the value of the last figure of 
the divisor in proportion to that of the dividend. The scale 
n is read from the lowest line of the top spiral and m from 
the vertical edge of n; thus to find the value of the thirteenth 
power of 5 or 5'%, ¢ is placed to 500, when n will be found to 
read 68 and m ‘01897. This gives ‘68 + 01897 =°69897 as 
the logarithm of 5, and ‘69897 x 13 = 9°08661. Now, by 
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i linder so that ‘08661 is read on m and n, 12207 
Lar tei bey index c. The thirteenth power of 5 will thus 
be 12207 with the addition of the necessar number of cyphers 
to make ten figures as required by the lo, arithm, ith a 
little practice the processes of division, multiplication, ratio, 
proportion, powers and roots to any index-roots and powers 
of fractions, interest, &c., may be rapidly performed. : Pro- 
fessor Fuller has already rendered good service to engineers 
by his tables relative to the flow of water through pipes, and 
his simple method of determining the curves 0} equilibrium 
of rigid arches, and many engineers will find the spiral rule of 
great use in the office. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





*.* It has come to our notice that some applicants to the Patent- 
" Department, for Patent Specifications, have caused 
much unnecessary trouble and ani nce both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification require is referred to, 
instead of giving the Fon aod number of the Specification. The 
mistake has been made by looking at THe EnotneEr Index and 
giving the numbers there found, which only refer to pages, in place 
of — to those pages and finding the numbers of the Specifi- 
cation. 
Grants and Dates of Provisional Protection for Six Months. 


741. Lamps, J. Tarbar, Keeton’s-road, Bermondsey, London.—24th Feb- 
ary, 1879. 

1373. BReap, J. Beatty and D. Beatty, Belfast.—7th April, 1879. 

1152. Prepare Cray, &c , J. Clayton, Burnley. 

1156. Buoyancy in Water, H. R. Newton, Seymour-street, Hyde Park. 
—12th Apri, 1879. 

1514. VeLoctrepe Lamps, G. B. Cooper, Stroud.—18th April, 1879. 

1562. Fire-escares, 8. B. Wilkins, Edinburgh.—2let April, 1879. 

1618. Tix and Terne Prates, &c., J. R. Turnock, Lilanelly.—24th April, 
1879. 

1664, Vices, J. Pattinson, Sheffield.—28th April, 1879. 

1671, PortasLe Lavatory, J. Alexandre, Paris. 

1691. Rerracrory Bricks and Furnace Lixinos, G. Chaloner, De Beau- 
voir Town, London. - 29th April, 1879. 

1698, Puospuorisation of L[ron, H. A. Bonneville, Piccadilly, London,— 
A communication from E. André, Ehrenbreitstein, Germany. 

1711. Street, 8. G. Thomas, Wandsworth-road, London. 

1718. Srorprerino Borries, W. Geeves, Cheltenham.—30th April, 1879. 

1731. Locxine ur Paces, W. Brierley, Halifax.—A communication from 
F. P. Datterer, Munich.—lst May, 1879. 

1735. Mecuanicat Toys, P. F. Tarbutt, Queen Victoria-street, London.— 
2nd May, 1879. 

1758. Dressinc Metauuic Ores, &c., J. T, Dawes, Mold.—3rd May, 1879. 

1784, Keys and Locks, W. R. Lake, Southampton-buildings, London.—A 
communication from C. W. Ade, Stu’ , and J. A. 8. Biernatzki, 
Hamburgh.—6th May, 1879. 

1873. PerRoLteum Lamps, F. W. Wessel, Berlin. 

1875. . ae Liquips, H. Schildberg, Rodney-place, New Kent-road, 
London, 

1879. yeoman Pictures from Dust, &c., F. W. Burton, Clapton, 
London. 

1881. Prinrinc Desicys upon ey E. G. Brewer, Chancery-lane, 
London.—A communication from P. G. H. Potier, Paris. 

1883. Reapisc Macurnes, C. T. Bu , Brentwood. 

1885. MettTinGc Brass, &c., W. L Wise, Westminst 





2279. TRAVELLING Wueet Axes, J. D. Garrett, Delahay-street, West- 
minster. —30th May, 1876. 
-_ ee Woot, &c., W. P. Thompson, Lord-street, Liverpool. —31st 
lay, 6. 
2921, Reaisrerina RarLway and other Fares, &c., W. R. Lake, South- 
ampton-buildings, London. —lst June, 1876. 
2304. THRASHING MACHINE Drums, J. D. Garrett, Delahay-street, West- 
minster.—3lst May, 1876. 
2305. Sucar, J. Schwartz, Pelham-street, Mile-end New Town, London. 
—Blst May, 1876. 
ep ag nd or WAsHHANDSTAND Services, J. Vernon, Scotland.—lst 
une, \ 
2326. Apparatus to be AppLinp to BepsTeaps, W. Tinsley, Catherine- 
street, Strand, London.—2nd June, 1876. 
2410. Merauiic Cartripoes, W. Morgan-Brown, Southampton-building 
Jhancery-lane, London.—!0th June, 1876. 
2439, Vatve Gear, C. J. Galloway and J. H. Beckwith, Manchester.— 
13th June, 1876. 
= go Pavixo, C. H. Green, Southampton-buildings, London.—31s¢t 
lay, 1876. 
a ~ Woop Screws, W. R. Lake, Southampton-buildings, London.—2ad 
‘une, 1876. 
2338. Uritisinc Waste Heat, A. Wilson, Shetiield.—3rd June, 1876. 


Patents on which the Stamp Duty of £100 has been Paid 

1664. Currinc-ue CLay, &., H. Clayton and H. Clayton, jun., Atlas 
Works, Harrow-road, London.—lst June, 1872. 

1648. Propuctno, &c., Musica. Tones, T. J. Smith, Fleet-street, London. 
—$lst May, 1872. 

1836. SEL¥-cLosinG VaLves or Cocks, T. Lambert, Short-street, New-cut, 
Lambeth, London, and E, J. White, Overton,—18th June, 1872. 

1626. Tvpocrapnic Ercuine, &e., A. Dawson and H. T. Dawson, the 
a » Chiswick.—29th May, 1872. 

1665. PorTaBLe Maonets, W. Darlow, North Woolwich-road, Canning 
Town.—lst June, 1872. 

1691. Workine Brakes, &c., G. Westinghouse, jun., Southampton-build- 
ings, London.—4th June, 1872. 


Notices of Intention to Proceed with Patents. 
322. a Spaves, &c , W. Young, Peckham, London.—25th January, 
1879. 


347. Preservine Meat, &c., 8. Fulda, Bow, London. 

348. Sewine Macuines, M. H. Pearson, Leeds.— Junuary, 1879. 

359. ELECTRO-METALLURGY, H. Brittain, Birmin; g 

368. SeLr-actinc Lire Apparatos, G. Martorelli and N. Soliani, Spezia, 
Ital 


y. 

369. VeLocirepes, &c , W. Bown, Birmingham. 

370. Rovcuine Horses, J. Yeo, Edenhall. 

871. Macnetic Appiiances, L. M. Becker, Peckham. 

$73. Steam Enornes, C. Halsey, Mark-lane, London. j 

375. Dyeine, &c., 8. Mason, jun., Manchester, and J. Conlong, Radcliffe 
Bridge.—29th January, 1879. 

378. Steam Generators, &c., T. Vicars, sen., J. Vicars, sen., T. Vicars, 
jun., J. Vicars, jun., and J. Smith, Liverpool. 

388. Vent Pec, M. Lowenstein, ~~ er 

389. Evecrric Licut Reriectors, W. Rk. Lake, South 
London.—A communication from E. P. Watson. 

392. Gas Moror Enoines, J. Shaw, Paddock. 

396. Hircuinc Horses, A. M. Clark, Chancery-lane, London.—A com- 
munication from 8. Frost.—30th January, 1879. 

402. Paints and CoLourine Matters, R. J. Cunnack, Helston, and W. 


— Breage. 

404. Sream Enoines, D. Greig, G. Achilles, and J. Booth, Leeds.—3lst 
January, 1879. 

418. Steam Enaines, D. Greig, W. Hartnell, and W. Daniel, Leeds. 

420. Lamp Burners, F. H. F. Engel, Hamburg.—A communication from 
E. Golstein. 

423. SeLe-apsusTING GanTRies, W. Lockwood, Sheffield.—lst February, 
187: 
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9. 
438. WATERPROOFING Woven Faparics, &c., W. R. Lake, Southampton- 





nin ication 
from A. Piat, Paris. 

1887. Furnaces, R. W. Starkey, Crutched Friars, London. 

1889. Rearinc Macutyes, J. Hornsby, J. Innocent, G. T. Rutter, and R. 
Appleby, Grantham.— 12th May, 1&79. 

1891. Porrery, N. P. M. Tronson, Alperton, near Harrow, C. Shield, Pall 
Mall, and A. Plant, Bromley. 

1893. Sewrne Macurnes, W. L. Bigelow, Southampton-buildings, London. 
—A communication from J. Bigelow, Philadelphia. 

1895. Stoppers for Borries, H. Barrett, Hampton, and J. Bailey, Silver- 


town. 
1897. Susstirure for Leatuer, M, Bird, Rhodeswell-road, Limehouse, 
London 


1890. Steam Sreertnc Arraratus, G. Donkin and B. G. Nichol, 8t. 
Andrew's Ironworks, St. Andrew’s-street, Newcastle-upon-Tyne. 

1903. Cooxine and Heatino Apparatus, J. Gillingham, Chard. 

1905. Wrovcnt Iron Ports, J. T. Andrews, Handsworth. 

1907. Roor-cuttino, &c., Macuines, J. Hornsby, Grantham, and J. R. 
Sockton and J. Money, Spittlegate. 

199. VeLoctrepes, T. Butler, Eversley. 

1911. Pencit-noLper, R. Walkington, Leeds. 

1913. Startine, &c., Tramway and other Venicies, H. P. Holt, Park- 


+ hnildi 





row, 5 

1915. Rerriceratine Rooms, &c., W. R. Lake, Southamp 2! 
yong Tg communication from G. H. Hammond, Detroit, U.8.—13th 

lay, 1879. 

1917. HanpLes or Hotpers, W. P. Thompson, High Holborn, London.— 
A communication from H. D. Justi, Philadel US. 

1919. Weiouinc and Measurine 8xins, &c., W. Morgan-Brown, South- 
ampton-buildings, London.—A communication from D. T. Winter, 


eabody, U.S. 

1921. PortasLe Horserakes, W. H. Sleep, Crofthole. 

1923. Hoprerep and Square Wacon Comprnep, R. Baxendale and J. 
Heald, Chorley. 

1927, Swine LooKING-GLass — J. Parry, Sale. 

1929. Tosacco Twist Rouis, R. Wood, Leeds. 

1933. Gas Enornes, C. M. Sombart, Magdeburg, Germany.—A communi- 
cation from E. Buss, Magdeburg, Germany. 

1935. Sprnnine, &c., Fisres, G. Lumb, M: e 

1937. Looms, T. Hanson, Bradford. 

1941. Treatino Rags, &c., C. W. Smith, Aston.—l4th May, 1879. 

1943. Screw Proreers, A. Morton, Glasgow. 

1945. Pickinc Ars, C. Littlewood, Newsome. 

1947. Prime-movers, J. Newton, Waterhead Mill, Oldham, and J. Cowper, 
Hurst Mount. 

1949. GeneratinG Execrric Currents, J. 8. Sellon and H. Edmunds, 
Hatton-garden, London. 

1951. Lapies’ Dressno.per, J. Caulkin, Handsworth. 

1953. Hypravtc Apparatus, J. C. Stevenson and E Mounsey, Liver- 
pool.—15th May, 1879. 

1959. Ecectric Lames, J. Hopkinson, Westminster-chambers, I ondon. 

1961. Vatves of Steam and other Enotes, G. V. Maxted, Eastling. 

1963, CLEANING the Borroms and Sines of Suips, &., H. Studdy, 
Waddeton Court. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
2048. Tauxes, J. J. Broadbridge, Walworth-road, London.—22ad May, 1879. 
2070. Curtine-out and Suarinc Bianxs for Rupper Suoes, &c., F. 
Baylies, New York, U.S.— 23rd May, 1879. 
20/2. AvrerinG the Stroke, &c., of Steam and other Enornes, 8. Starkey, 
Lincoln.—26th May, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 

2306. Furnaces, F. Barber, Sylvester Works, Sheffield. —1s: June, 1876. 

2/52. Carpine Enotes, J, Dean, Rochdale.—29th May, 1876. 

2233. Rock-pRILLING Macninery, M. Kennedy and J. Eastwood, Ulver- 
ston, —27th May, 1876. 

2250. Capstans, E. B. Ellington, Chester.—29th May, 1876. 

2268. Printine in CoLours, W. Brookes, Chancery-lane, London.—30th 


May, 1876. 
= foorisa Ties, F. Waters and F. 8. Linton, Cambridge.—3rd June, 
‘ 
am and other Enornes, A. Craig, Mountpottinger.—.29th May, 
8 


2298. Tension Device for Rotter Burnp Corps, G. Andrews, Ashford.— 
31st May, 1876. 

2380. RenpeRinG and Drytna ANIMAL Supstances, &c., H. 8. Firman, 
Southampton-buildings, Chancery-lane, London,—7th June, 1876. 

2291. <i &c., PLastic Matreriats, J. Wood, Newton Heath.—31st 





May, 5 

2318, ComBinG Fisrovs Mareriats, E. de Pass, Fleet-chambers, Fleet- 
street, London.—lst June, 1876. 

2341. Two-wHeetep, &c., Carriaces, H. Brinsmead, Fore-street, St. 
Clements, Ipswich.— 3rd June, 1876. 

2271. Puanina and Fitinc Woop and Mera, W. Sanday, Radcliffe-on- 
Trent.—30th May, 1876. 

2276. Spreapinc, Drawinc, or Twistinc Hemp, &c., A. V. Newton, 

cery-lane, London.—30th May, 1876. 

2278. Straw Exevartors, J. D. Garrett, Delahay-street, Westminster.— 

80th May, 1876. 





gs, London.—A communication from A. J, Huleux and C. 
Dreyfuss.—3rd February, 1879. : 

439. CLamp Skates, F. W. Hilliard, Edinburgh. 

a and Press Bepsteaps, R. L. Boucher and P. M. Lardon, 


444, Giove, &c., Fasreninos, E. Atkins, Birmingham. 

447. CoLourinc Matrers, C. Casthélaz, Manchester.—A communication 
from J. Casthélaz.—4th February, 1879. 

455. CoMPREssInG WasHING Biv, &c., R. Ripley, Liverpool. 

458. Paver Maxine, D. Smith, Horton Kirby. 

463. Steam Cuests, &c., H. Turner, Manchester, and J. Roscoe, Hyde. 

466. Pipe Wrencu, J. Wells, Wednesbury. 

467. Lamp Burners, H. E. N. Mason and J. Price, Birmingham.—sth 
February, 1879. 

473. Percussion Caps, &c., F. Wirth, Frankfort-on-the-Maine.—A com- 
munication from G. Bloem. 

478, SIMULTANEOUSLY IonrTING Fuses, W. Bickford-Smith and G. J. Smith, 
Tuc 

480. Faciiratine the Pickine up of Tickets, &c., M. C, Greenhill, 
Southport. 

484. Grass, J. H. Johnson, Lincoln’s-inn-fields, London.—A communica- 
tion from R. M. Atwater and J, Whitall.—6th February, 1879. 

554. Scarr-Rinos, W. Wright, 7 

555. WaTeR-TUBE Borers, G. F. Udelhoven, Kalk, near Cologne.—12th 
February, 1879. 

572. VariaBLe Expansion Gear, E. A. Wortmann, Rubrort. 

576. Framine Tives, &c., C. A. Wellington, Liverpool.—l3th February, 
1879 


590. Mountixe OrpNaNcE, G. W. Rendel, Newcastle-on-Tyne. 

598. Supine Coat, &c., C. H. G. Smith, Westminster.—14th February, 
1879. 

604. Comprvep Suirt and Brace, A. Franck, Paris. 

612. ENpLEess Banp Saw Frames, H. Aylesbury, Bristol. —15th February, 
1879. 

631. Scaces, D. Vir.cent and D. Johnen, Paris.—17th February, 1879. 

722. er Treatinc Yeast, C. Graham, University College, 
London. 

723. Carp-seTTING Macuines, W. Morgan-Brown, Sout P dings, 
London.—A communication from J. Russell and H. A. Collins.—22nd 
February, 1879. 

735. ConTROLLING RaiLway Switcues, F. Wirth, Frankfort-on-the-Maine. 
—A communication from C. R. van Ruyven. 

787. Carpinc Corton, &c., T. H. Rushton and W. Dobson, Bolton.—24th 
February, 1879. 

749. GALVANO-MAGNETO-DYNAMO-ELECTRIC MAacHINE, C. Dubos, Paris.— 
25th February, 1879. 

1001. WasHinc and Wrinoinc Macuines, H. M. Butler, Leeds.—13th 
March, 1879. 

1091. Sewine Macurnes, C. F. Gardner, Upper Norwood.—A communica- 
tion from G. McKay.—19th March, 187°. 

1159. Guarps for TarasHinc Macurnes, A. Wallis and C. J. Steevens, 
Basingstoke.—24th March, 1879. 

1184. RecuLatine the Suppe.y of Gas, &c., R. Brewster, Broad-street, 
Golden-square, London. 

1191. Soxirarres, T. Southgate, Burton-crescent, Loudon.—25th March, 
187 


9. 

1224. Burrers, D. Edwards, Cardiff.—271h March, 1879. 

1234. Grasses, &c., for Gas Licuts, 8. Spencer, Southwark.—28th March, 
1879. 

1274. Bicycues, E. C. F. Otto, Peckham.—31st March, 1879. 

1363, TuRNsTILEs, W. Miller, Liverpool.--5th April, 1879. 

1402, Wueexs, A. M. Clark, Chancery-lane, London.—A communication 
from F. Hollick.—8th April, 1879. 

1456. Buoyant Apparatus, H. R. Newton, Seymour-street, Hyde Park. 
—12th April, 1879. 

1510. PorTLanp Cement, J. Watson, Gateshead.—l7th April, 1879. 

1534. Tramways, W. G. Beattie, Clapham, and H. L. Corlett, Bayswater. 
—18th April, 1879. ; 

1665. CuEeckine Money, &c., F. Hoyer, Waterloo.—28th April, 1879. 

1685. ImpaRTING Motion to the PropeLters of Launcues, &c., W. J. 
Butler, Bayswater.— 29th April, 1879. 

1694. PLoveus, &c., G. W. Chambers, Kent.—30th April, 1879. 

1736. Printinc Rotiers, R. Lanham, Fleet-street, London.— 2nd May, 
1879. 

1765. Svrvnine Apparatus, W. A. Barlow, St. Paul’s-churchyard, London. 
—A communication from R. Loeffel.—5th May, 1879. 

1812. SHoerne Horses, &c., J, Whiteford, Greenock.—7th May, 1879. 

1847. Sprinc Burrers, J. C. Taite and T. W. Carlton, Queen Victoria- 
street, London.—9th May, 1879. 

186y. Puriryine SaccuaRineE Supstances, A. Scott, jun., J. D. Scott, and 
T. R, Ogilvie, Greenock.—10th May, 1879. 

1885. Furnaces, &c., W. L. Wise, Whitehall-place, Westminster.—A com- 
munication from A. Piat. 

1837. Furnaces, R. W. Starkey, Crutchedfriars, London. 

1889. a paces, Rr hoc pe tong A Innocent, G. T. 
Rutter, an leby, — ‘ay, . 

1907. use-curnine end Fortune acuings, J. Hornsby, Grantham, and 
J. &. Sockton and J. Money, Spittlegate.—13th May, 1879. 

1927. Swine LookinG-GLass Fitrines, J. , Sale.--14th May, 1879. 

2011. ELECTRO-MAGNETIC PuNcTURING or STENCIL Pens, &c., J. M. Josias, 
New York, U.S.—20th May, 1879. 

2070. Currinc-ouT and SHAPING BLanks for Rupser Sxoes, &c., F. Bay- 
lies, New York, U.8.—23rd May, 1879. 


} + hnildi 








2092, AuTERING the Srroke, &c., of Steam and other Enauves, &., 8. 
Starkey, Lincoln.—26th May, 1879. 


All ha’ on tntaress i eppeingen one of such applications 
soutien anion neces Scr Undeiitane bo and endiiaabion 
at the office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 
y Sist, 1879. 

*995, 6d.; 3227, 6d.; 3356, 6d ; 3387, 8d.; 3405, 4d.; 3604, 6d.; 3930, 6d.; 

3970, 64.; 3972, 10d.; 3990, 6d.; 4008, 6d.; 4049, 6d.; 4054, 8d.; 1061, 10d.; 


? 2 a) 


, 6d.; 4072, 6d.;’ 4076, 6d.; 4078, 6d.; 4081, 6d.; 4088, 6d.; 4106, 6d.; 
4107, Gd.; 4121, 6d.; 4135, 6d.; 4136, 6d.; 4159, 4d.; 4169, 4d.; 4174, 6d.: 
4176, 8d.; 4184, 6d.; 4187, 6d.; 4190, 6d.; 4195, 2d.; 4202, 4d.; 4207, 6d.; 
4214, 6d.; 4215, 6d.; 4222, Gd.; 4241, 6d.; 4244, 2d.; 4245," 6d.; 4246, 104.3 
4252, 6d.; 4260, 6d.; 4271, 6d.; 4272, 6d.; 4279, 6d.; 4288, 6d.; 4292, 6d.; 
4294, Gd.; 4295, 6d.; 4206, 2d.; 4297, Gd. 4309, 8d.; 4310, 2d.; 4814, 2d. 
4915, 2d.; 4810, 6d.; 4920, 8d. 4928, 2d; 4324, 24; 4927, 4d; 4920, 24; 
S961; 90.3 4043, SU; 4513) Od; as4n, d-; gan’ aac? seas’ Gs doer’ Oat: 
4348, 2d.; 4355, 2d.; 4350, 2d.; 4357, 2d-; 4360, 6d.: 4363, 2d.: 4371, 4d.; 
4376, 2d.; 4377, 4d.; 4378, 2d.; 4379, 2d.} 4380, 6d.; 4381, 6d; 4385, 2d; 
4386, 2d. ; 4388, 4d.; 4389, 84.; 4390, 2d.; 4391, 4d.; 4393, 2d.; 4394, 6d.; 
4395, 2d.; 4307, 8d.; 4309, 2d.; 4400, 2d.; 4401, 4d.; 4402, 2d; 4403, 2d. 
4404, 2d.; 4405, 4d.; 4407, 2d.; 4408, 4d.; 4411, 4d.: 4412' 2d-: 4413, 2d.: 


, 
4414, 2d.; 4415, 2d.; 4417, 6d.; 4418, 2d.; 4424, 6d.; 4425, 2d.; 4426, 2d: 
4427, 8d.; 4429, 4d.; 4431, 4d.; 4436, 2d.; 4438, 4d.; 4439, 6d; 4441, 6d.; 
4442, 2d.; 4443, 4d.; 4144, 2d.; 4445, 4d.; 4447, 2d.; 444y, 2d ; 4450, 2d.; 
4451, 2d.; 4452, 4d.; 4456, 6d.; 4482, 4d.; 4594, 6d.; 5031, 6d.; 905, 6d. 


SI 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, Hi 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Sout 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2008. ag Power Enotes, &c., R. Waller.—Dated 20th July, 1878. 
8. 


In order to obtain sound castings of cylinders they are made of a core 
or skeleton of thin metal strengthened by one or ones envelopes of metal, 
the — ee = ay —s peers — fine screw threads or cor- 
rugations, so when the molten me' poured thereon, the points of 
the threads more readily fuse and unite the whole into one mass. When 
desired to surround the cylinder with means of circulating heat or cold, 
tubes or pipes are } laced upon the thin a, the molten metal when 
ured in filling up the s' between them. The cylinders may also be 
‘ormed by twisting a coil of iron or steel round a mandril and welding 
the same by rolling under pressure. To prevent escape of air or gas at 
any of the joints or working parts, the feo are worked through lon 
glands with annular cavities containing a lubricant. A stationary shaft 
is employed and has channels formed in it, one communicating with an 
inlet to the engine, and the other with an outlet from the engine. A 
distance equal to the diameter of one of the ways through which the air, 
water, gas, or other fluid passes, is left between the channels at each end. 
There are eight ways, four of which are always inlets, and the other four 
are outlets. These ways are formed in a boss caused to revolve by gear- 
ing round the stationary shaft, and from each way extends a pipe, the 
whole revolving in a trough containing water and receiving steam or hot 
air at its upper part. by opening a tap communication is established 
between the heated gas in the tubes heating in the upper part of the 
trough and working cylinders of the engine, and thereby obiain motion. 
The exhaust communicates through the shaft and supplies the tubes in 
the lower part of the disc travelling in the cold bath. 
3134. ApraRaTus FoR THE DYNAMICAL PRODUCTION AND APPLICATION OF 
tend tea C. H. Siemens.—Dated 8th August, 1878.4 communica- 
ion.) 18, 2d. 

This relates to improvements on patent No. 2006, dated 5th June, 1873, 
and consists of making the wires of all the armature coils start from a 
single metallic ring fixed on the armature, and each wire terminates in a 
separate insulated plate of a commutator, all these plates being fixed on 
the axis of the armature and revol with it. ‘two sets of metallic 
brushes or rollers bearing against the p! of the commutator collect and 
combine the electric currents successively generated in the coils by their 
ary pe through the magnetic fields, and the currents so combined are 

in parallel directions through the coils of the electro-magnets to the 
terminals of the apparatus, and thence hout the external circuit. 
The carbons of a lamp are adjusted by fixing their lower ends some dis- 
tance apart in sockets mounted on joints, so that the upper ends of the 
carbons lean against each other. Between the two carbons is a —— 
i a piece of soft 
iron free to slide within a tubular coil of insulated wire which is in the 
electric circuit of the carbons. When currents pass through the coils and 
the carbons, the coil being rendered magnetic attracts the iron upwards, 
and the rod is thus thrust between the upper ends of the carbons. If it 
should separate them so far that the current ceases to pass, then the 
currents through the coil being also arrested, the attraction of the iron 
ceases, and the iron descends, withdrawing the rod, and so allowing the 
carbons again to approach each other. As the carbons consume away the 
rod consumes with them. 
3221. Propucine StereoryreD News Puates, S. Grifin.--Dated 15th 
August, 1878. 4d. 

A thin plate of metal is cast with a flange under! the plate, so 
that when locked up in forme it will rest on bases either of wood or 
metal, and so cause the plate to be securely fixed, and at the required 
height for printing. 

S466. ~— W. B. Gedge.—Dated 31st August, 1878.—(A communica- 
10n. ~ 

The rounds are either of iron or wood tipped with iron, and 
ey an upright of light wood, so as to project on either side. e 
u it is fitted with an iron spike at the anc a ring on the top. 

straps with buckles are secured to the ladder at suitable distance, 
so as to fix it in position. 
3456. Revnewat or Worn Raitway Cuarrs, W. EF. Gedge.—Dated 31st 
August, 1878.—(A communication.) (Not proceeded with.) . 

When the holes in the chairs wear oval, they are bored out and an iron 
or steel ring driven into them, so as to restore them to their original 
shape and dimensions. 

3472. Gas Sroves, W. E. Gedge.—Dated 2nd September, 1878.—(A commu- 
nication.) 4d. 

The gas stove is surrounded by a boiler so as to heat the contents by the 
circular radiation of heat usually wasted. 

3188. Gasexiers, W. F. Gedge.— Dated 3rd September, 1878.- (A communi-~ 
cation.) 4d. 

A rack is forméd on the sliding tube, and a pawl carried by a cap 
attached to the end of the outer tube gears therewith, soas to prevent a 
too rapid descent, and to arrest the gaselier at any desired height. 

34097. Stream GeneraTING APPARATUS OF SHIPs OR VessE1s, J. J. Thorny- 
croft.—Dated 3rd September, 1878. 8d. 

In order to lessen the risk of injury to persons in the stokeholes of 
ships, in the event of steam escaping into the boiler furnaces owing to 
the bursting of boiler tubes or other ey passages are in 
communication with the ash-pits and with the open air, and are fitted 
with doors, to be kept nor ly closed, but capable of being readily 
opened to allow the escape of steam or heated gases in the event of any 
sudden and undue increase of pressure within the furnace flues or ash- 
pit. In conjunction with the e it is usually advantageous to so 
arrange the furnace and ash-pit doors that they may automatically close 
in the event of any undue pressure within the flues and ash-pit. 

36904. Manuracture or SuLpHaTE or Ammonis, R. W. Wallace.—Dated 
19th September, 1878. 6d. 

A tank placed preferably below the surface of the earth contains the 
crude ammoniaval liquor, which is pum: up to a tower, passing in its 
course through a series of sulphuretted hydrogen condensers, by which 
it is heated to a certain temperature. As the liquor descends within the 
tower steam at a high pressure is admitted at the bottom, thereby causing 
the crude liquor to give off a the whole of the free ammonia gas, - 
which consists of carbonate and sulphide of ammonia, which then passes 
off to saturators. The remaining liquor is then carried to one or more 
blowers or tanks, to which steam is admitted, and the liquor blown into 
the steam boilers where the re free ia is eliminated 
From the boilers the gas liquor is conducted to a tank containing lime 
agitated by a perforated pipe connected with the boilers. The fix 
ammonia, or sulpho-cyanide of ammonia, left in the liquor is here elimi- 
nated, and taken back to the tower, whence it is taken to the saturator 
in which, by being combined with sulphuric acid, it forms sulphate of 

ia. The sulph d hydrogen generat in the saturators is 
passed through the condensers ie number of vertical tubes, around 
which the crude liquor flows, condensing, and, at the same time, becoming 
heated by the sulphuretted hydrogen passing through the tubes, from 
whence the uncondensed part is conveyed to the boiler furnaces and 
burnt, or ignited in a retort and to the acid chambers, where it is 








utilised for the formation of sulphuric acid. 
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$726. Suear Binver, J. Howard and E. T. Boussield.—Dated 20th Septem- 


ber, 1878. 1s. 

The table on which the grain is deposited is adjustable lengthwise to 
admit the wire to be always in proper position, but when in operation 
has no reciprocating or other movement on the frame for collecting or 
separating the grain into quantities to form sheaves. separation is 
effected by an arm, whose fulcrum is on the pin of a crank fixed on the 
end of a shaft which rotates in bearings in a ket attached to the sheaf 
table. The binder arm is a curved bar terminat in a point, and on 
the opposite side of its fulcrum it is formed with a short extension con- 
nected by a radius rod to a fixed stud secured in the bracket. At the 
pointed end is an opening with a pulley for the passage of the wire. A 

er effects the removal of the bound sheaves from the table. The 

wisting device is a double-flanged whirl supported, with a capability of 
free rotation, by its upper flange in a g ate attached to the sheaf 
table. The wiirl and supporting are formed with suitable notches 
for the entrance of the wire, and the edges of the apertures on the lower 
flange form in combination with a revolving knife means for seve 
the wire after the twisting. The cutter may be fixed on the toothed whi 
which imparts motion to the whirl. 
3738. Sutrs’ Compasses, &c. C. D. Abel.—Dated 21st September, 1878.— 

(A communication.) 8d. 

This consists in a means of increasing the mean directive force of ships’ 
compasses by the application thereto of relatively small masses of soft 
iron free from permanent magnetism, without thereby affecting the devia- 
tions resulting from the locality where the compass is placed. 

3743. Musicat {xsrruments, G. Chiappa aad G. Fersani.—Dated 2ist 
September, 1878. 6d. 

This relates to that class of musical instruments evel by means of a 
barrel, and forms in one instrument a piano combined with a cornet-a- 
piston accompaniment and obligato. 


3788. Carriace Lamps anp Sicnat Lamps, F. BE. Merry.—Dated 25th 
S. ied, 
formed with its top edges inclining 
wo tek 





The oil cup of carriage lamps is 
inwards Souls the sides of the wick holder, but so as to lea 


alkaline earth, either soda, potash, or lime mixed in water. It is washed 

in water, and afterwards in water mixed with sulphuric or other acid. 

It is again washed in water, and then dried and ed into sheets. 

$3923. ConsrrucTION OF ELECTRO-MAGNETIC LETTER-INDICATING AND TYPE- 
gy TeL_ecRaPu INstRuMENTs, W. B. Jrish.—Dated Sth October, 
1878. 6 

This consists in the combination in such apparatus of a series of keys 
ee quired to be t itted in suitable con- 
nection (either directly or indirectly) with a series of stop pins, by means 
of which a rapidly rotating arm actuated during the transmission of a 
message by the line current, and by means of the armature of an electro- 
magnet, can be arrested at any part of its motion, whereby the line current 
is broken, and the similar and synch ly rotating arms of all instru- 
ments in circuit are consequently arrested in a similar position ; and the 
further combination with such apparatus of a pointer and dial, so that 
the letter or other sign or cipher sent is indicated (at the ‘iving station) 
by the former on the latter; and the further (optional) combination with 
such apparatus of a type wheel in connection with an inking well and a 
hammer or marker pad, by which, if required, the letter or other sign or 
cipher thus t itted and indicated may be also printed on a traversing 
slip of paper intermittently drawn forward (at the receiving station) by 
the agency of a local circuit, by which also the hammer or marker pad is 
actuated when required. 
$3024. ExecrricaL APPARATUS FOR TELEGRAPHIC AND SIMILAR PURPOSES; 

8. F. Van Choate.—Dated Sth October, 1878. 8d. 

This relates to improvements on patent No. 156, dated 19th January, 
1865, and consists of a line or cable divided into two or more stretches, 
lengths, or sections, united and operated by means of a globe instrument, 
or similar apparatus in connection with self-adjusting magnets enclosed 
and hermetically sealed therein or otherwise arranged, and with 
vibrators, helices, and suitable connections, and electrical and magne- 
tised polarities nd powers. 

3025. GENERATION AND APPLICATION OF ILLUMINATING HypROcARBON 
ee &c., W. Carson.—Dated 5th October, 1878. 6d. 

















e edges and the wick holder a free space for the passage upwards of air 

to the sides of the wick. 
3790. Macurvss ror StaMPINnG, SHEARING, AND Poncurnc MerAis, &c. 
A. M. Clark.—Dated 25th September, 1878.—{A comimunication.)—{ Not 





proceeded with.) 2d. 
This ists in the bination of a hand lever with a heavily- 
weighted pendulum hung on a pivot and moving an excentric whose rod 


is connected with the slide of a punching, shearing, or stamping machine. 
3823. Macurvery ror Catcutatine, J. P. Hawtrey.—Dated 28th Septem- 
ber, 1878. 6d. 

This consists in constructing machinery in the shape of discs or circular 
plates, and in working them concentrically under and in connection with 
a fixed plate or dial, having upon it a series of consecutive numbers 
adjoining or near to an opening, said discs bearing on or near their peri- 

ies intended to appear through such opening, each disc to 
ave one or more denominations of figures. 
3832. Meratiic Covers anp Ris or Mustarp Ports, Ciaret Jvcs, &c., 
F. Cadby.— Dated 28th September, 1878. 6d. 

This consists, First, in making the covers and their thumb bits and 
the knuckle parts of the hinge or joint from one piece of sheet metal. 
Secondly, in making the rims and the knuckle parts of the hinge or joint 
from one piece of sheet m/ 

3858. Vevocipepes, &c., R. Harrington.—Dated 1st October, 1878. 6d. 

The tricycle is constructed with two driving-wheels in front upon an 
axle having two cranks at opposite centres and with a small steering- 
wheel behind. The framing consists of a back-bone similar to that for a 
bicycle rigidly connected to a front fork. The front wheels are outside 
the bearings, and the cranks are preferably within the bea Each 
side of the fork is continued below the front axle bearings, and bent in 
advance thereof, and the two ends are connected together hy a cross-bar. 
The cross-bar acts as a fulcrum to two levers, which extend backwards 
therefrom and terminate in treadles. 

3865. Stream Generator, L. Millis and W. Clark.—Dated 1st October, 
1878. 8d. 

This consists of two cylindrical chambers, one above the other, at a 
suitable distance apart. Between these chambers are located the ashpit, 
the furnace, and the several furnace flues, all of which assist in generating 
steam. The chambers are not of equal diameter, the upper one being 
larger than the lower, with which it is in communication through a 
system of water tubes arranged in such a manner as to constitute not 
only the rere of the upper chamber, but also serve as the sides of the 
ashpit and of the furnace, and as the division walls of the several flues. 
3911. Drawoxe Out ayp TemMPERING SMALL STEEL WiRE BY MACHINERY, 

D. Bateman.—Dated 4th October, 1878. 4d. 

The wire is with a metallic coating or wash previous dey 
it through the steel plate or wordel. The substance used may consist o 
lead, bismuth, tin, nickel, or a mixture of these. After the wire is 
drawn it is heated to a low red colour, then immediately passed through 
water, ice, oil, or quicksilver, and then it is or over 
heated plates to let the temper down to the requisite degree of colour. 
3913. Macurvery ror Steaminc TextiLe Faprics, YARNs, &., W. Holt. 
Dated 4th October, 1878. . 

This consists, First, in the use of stretching rollers for guiding the 
fabric on to the steaming cylinder and also for stretching the same as it 
issues therefrom to the cuttling a) tus. These rollers are composed of 
a series of lags divided in the middle, anc having studs at the outer ends 
which enter cam grooves, so that as the rollers revolve the lags 
meet in the centre at the upper side of the roller, an on the 
under side, so that the cloth when i underneath the roller is 
opened out in the direction of its width. Secondly, in placing the upper 
part of the casing on hi , 80 that when it is necessary to remove the 
same it may be turned k. Thirdly, in employing break rollers to 
regulate the tension of the cloth during its entrance and exit from the 
machine. Fourthly, in so arranging the driving pulleys that the main 
driving belt will communicate motion to the steam cylinders and also to 
the winding-off roller. 

3014. Apparatus FoR TRaNsMITTING Motioy To Stone BREAKERS, &c., 

W. H. Baxter.—Dated 4th October, 1878. 

Between the excentric or crank is a radial arm having one rod coupling 
the outer end to the toggles, and at or near the same point of connection 
on the arm is coupled another connecting rod, which is engaged with the 
crank or excentric. 

3016. Micrornonic Speakinc Apparatus, C. F. Varey.—Dated 4th 
October, 1878.—( Void.) 2d. 

In order to transmit spoken words to a distance through a telegraphic 
line wire, an instrument similar to a microph is employed, the instru- 
ment being enclosed in a case so as to protect it from all disturbing 
vibrations. The instrument with its case is supported upon a base, 
within which a dry pile is enclosed. 

3917. Apparatus FOR COMPRESSING AMMONIACAL AND OTHER GasEs, &c., 
J. H. Johnson.—Dated 4th October, 1878.—(A commumnrcation.) 6d. 

The inlet and delivery valves are constructed with flat faces resting on 
fiat seatings, and the opening through the thickness of the metal is filled 
up by means of a projection or boss on the valve below the seating of an 
angular or conical form, the opening in the metal being also of angular 
or conical form, so that when the valve is down upon its seating the 
whole space is filled up, and when the valve is lifted off its seating the 
sides of the projection recede from the sides of the opening, leaving an 
en space for the passage of the air or The piston may be faced 
with india-rubber or with oe cushioned on india-rubber. In connec- 
tion with the crosshead outside the cylinder is applied a powerful spring, 
so adjusted as to stand rigid against the intended working pressure 
the compression cylinder, but to yield to any excess of pressure. The 
piston rings are rendered self-expanding in proportion to the pressure in 
the cylinder, by bringing the inner surfaces of the gs into con- 
tact with, or so applied to, the outer periphery of the india rubber discs 
or rings that pressure applied to the face of the latter is transmitted 
radially to the piston rings, aad so presses them outwards. 

3918. Mecuanicat Toy Boats, &., J. G. Tongue.—Dated 4th October, 
1878.—(A communication.) 6d. 

This consists of a boat furnished with a propeller and set in motion by 
clockwork, which, at the same time, sets in motion a little autumaton, 
and causes it to go 2 down a ladder. This automaton is articula‘ 
in such a manner that the movements of its arms and legs are similar 
to those of a man ascending a ladder in the ordinary way and descending 
head first. 

3919. Apparatus ror Feepine Fuet To Furnaces, J. McMillan.—Dated 
5th October, 1878.—(Not proceeded with.) 2d. 

The bottom of the furnace is formed with a hollow or o through 
the fire-bars. Below the fire-bars is situated a movable ber which is 
carried on rollers or rails, so that it can be moved horizontally backwards 
and forwards beneath the bars. When this chamber is charged with fuel 
it is pushed hack underneath the opening, and the fuel is forced upwards 
therefrom into and below the g fuel by the rising of a plate, which 
forms the movable bottom of the chamber. 

3920. Brruminous Compounns ror Pavixe Srreets, &c., C. F. Sebille.— 
Dated 5th October, ogee en proceeded mors | 2d. 

The compound consists of refined mineral bitumen, 10 kilogs.; refuse 
slate reduced to powder, 50 kilogs.; chalk or limestone, 40 kilogs. These 
ingredients are mixed and heated to about 212 deg. Fah., and applied in 
layers by pressing or rolling. 

3921. Surcicat Dressines, A. Ford.—Dated 5th October, 1878.—{ Not pro- 
ceeded with.) 2d. 

Cotton fiy or cotton wool is subjected to the action of caustic alkali or 








ists, First, in the system of generating and applying illumi- 
nating hydrocarbon gas by means of the direct application of air under 


pressure superior to atmospheric pressure, the gas being supplied from 


—_——_—____.. 


the block by means of a suitable rod. The lower end of the hand lever 
turns on a pin aud is held in position and adjusted by g 
toothed sector. The slide valve rod is jointed to the sliding bloc 
horizontal slot. 


3943. Apparatus ror OstalninG Motive Power For VELOcIPEDEs, &, 
J. W. Hill.—Dated 8th October, 1878, 6 . 
The axle of the driving wheels or an axle in gear therewith is formed 
with cranks, which, by connecting links, are connected to the tread). 
hand levers to be worked by the user. In addition to such means of pro- 
pulsion, the self-acting ism which is bined with the velocipede 
consists of helical, or such like, or other springs capable of being wound 
up by key or otherwise, and of acting on axles and series of wheels so ag 
to give rotary motion thereto, and these wheels are by clutch or such like 
connection capable of being acted upon by levers to bring them into con. 
nection with the main or other axle to effect or aid in effecting the work. 
ing of the velocipede, especially up hill. 
3044. Macuives ror CLeanine Knives, &., H. B. Fox and J. Gamlin,— 
Dated Sth October, 1878. 6d. 

A flat board has a broad ve near the edge on three sides to prevent 
the cleaning composition flying off the board. At one side is a double 
rack. The of the rack is Wy elevated above the board. Between 
the double row of teeth of this rack the knives are placed, and the 
knives lie with their points flush with the board. A groove extends 
along the board, a the rack for thejshoulders of the knives 
to enter. To aid this a bar is hinged to one end of the rack, and is fur. 
nished with a row of teeth, along which a strip ef rubber is secured, 
This is shut down over the handles of the knives. It is secured by a pin 
or catch. To clean the knives a piece of wood covered with leather is 
rubbed by hand over the knives, a suitable cl ing position being 
used, ‘ 
3945. Apparatus ror Feepinc Fuet To FuRNACES AND FIREPLACes, J, 

McMillan.—Dated 8th October, 1878. . 

The bottom of the furnace is formed with a hole through the fire. 
bars, below which is a movable chamber carried by rollers, so that it can 
be moved backwards and forwards. This chamber has a dead plate or 
ribs or bars projecting horizontally from its hinder end, so that when the 
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porous material saturated with hydrocarbon spirit, and the pressure of 
the air and the supply of the gas being regulated and equalised by the 
amount of consumption. Secondly, the construction and arrangement of 
an aerometer, generator and valves, and the combination of these par 
forming an apparatus for the generation and supply of illuminating 
hydrocarbon gas. Thirdly, the system of applying illumina hydro- 
carbon by means of suction or induced draught applied to the 
burners supplied with gas from the gas apparatus. 

$026. Manoracrure or Corn, J. Clapham.—Dated 5th October, 

1878. 6d. 

This consists, First, in the arrangement, construction, and application 
of a shuttle with its hollow spindle or pin having a twisted thi passin; 
oon 5. or a twisted thread ig through the centre of bobbin, an 
thus dispensing with a hollow spindle, for producing cloths. ere 
in the arrangement and application of sections or bobbins, forming 


bination 





bobbin, on each of which the separate condenser 

threads are wound preparatory to being applied for forming the yarns. 

392'7. INSTRUMENT FOR TAKING OR INDICATING PERPENDICULARS, J. Ryan. 
Dated 5th October, 1878 —( Not proceeded with.) 2d. 

This consists of a flat wooden frame, a box trued on its edges, one 
arm of which is in the form of a long needle or pointer, and the other or 
short arm is com: of lead, iron, or other material heavy enough to 
form a plumb weight or counterpoise to the needle arm. An index is 
attached against the inside face of the frame or box. 
$3028. MacHINERY ror THE MANUFACTURE OF TuBEs, CrLINDERS, &c., A. 

Clifford.—Dated 5th October, 1878. 

This consists of a series of three or more conical or cylindrical rolls 
arranged symmetrically around an axial line, the axes of the rolls being 
inclined to one another, and crossing at a small angle the axial line 
about which they are arranged ; also the construction and combination of 

constituting the gearing by which the rolls are driven, the gearing 
consisting essentially of spherical terminations on the rolls taking into 
hemispherical cups in the ends of the ate | shaft, the rotary motion of 
the cups being transmitted to the spherical ends of the rolls by pins or 
projections on the former taking into slots in the latter. 
3929. Breecu-LoapiIne Smaui-arms, J. Matthews.—Dated 5th October, 
1878. 6d. 

This relates to drop-down guns, and consists in the combination for 
cocking the internal or concealed hammer by the act of opening the 
for charging, that is to say, by means of the cocking lever, the end of the 
horizontal arm of the said lever bearing upon and being operated by a 

rojection or seat, at the face of and Lamesa the breech ends of the 
is and the head of the vertical arms of the cocking lever bearing upon 
the upper ends of the hammers to cock them. 
3931. Macuinery ror CoTTinc anp Trimminc Mirres, S. Willians.— 
Dated 7th October, 1878.—( Not proceeded with.) 2d. 

A lever with a blade attached, having a bevelled edge back and front. 
is pivotted at one end to a frame, so as to allow of its being freely used 
right or left, up or down, when required for cutting. Upon the bed- 
plate are attached by adjusting screws suitable guides, which can be placed 
in any position required to cuta mitre of any angle. The blade being 
narrower with a rounded edge or pivotted end, makes a drawing cut, 
thus preventing any injury to the best finished mouldings. 

39032. Macuinery ror Harvestinc AGRICULTURAL Propvucer, A. J. 
Tuckey.—Dated 7th October, 1878.—( Not proceeded with.) ; 

An internal ring fixed to one of the main wheels gives motion to a clutch 
pinion, working on a horizontal spindle. A bevel wheel is fixed to the 
other end of the shaft and gives motion by means of a bevel pinion to 
another shaft running in an oblique direction, on the end of which a 
crank plate is fixed giving direct motion to a cutter bar by means of a 
connecting rod. Another clutch pinion, working in the same internal 
gear by means ef an endless band, gives continuous motion toa 
reel revolving immediately over the cutter bar, and occasional motion to 
two other endless bands, one of which acts as an elevator, and the other 
as a cross motion to give side delivery. 

3933. Means or Prorecriyc Miners 1x Mines, W. Young.—Dated 7th 
October, 1878.—{ Not proceeded with.) 4 

A coating of alum and clay, lime wash or other equivalent non- 
inflammable coating, is applied to all the surfaces of the coal within the 
working parts of the pit, so as to prevent the ignition of the coal seams, 
should an explosion occur. 

3934. Emproiwerinc Macuines, FB. 7. Hughes.—Dated 7th October, 1878. 
—(A communication.) 8d. 

This arrangement consists of two distinct operations, the formation of 
the chain stitch and the drawing of the stuff in various directions, 
according to the pattern. The first. operation requires an embroidering 
a tus properly so called, and a distributor apparatus for the thread. 

e second operation requires a simultaneous rotation of the receding 
parts and an apparatus of rotation. The three appara are ac 
upon by a shaft worked by the ordinary system of_fly-wheel, pulley, cord, 
and pedal. 

3936. Means ror Securine Lapres’ Hair, &c., A. M. Clark.—Dated 7th 
October, 1878.—{A communication.)—{ Not proceeded with.) 2d. 

Hair pins are connected ther in pairs by an elastic cord of any 
desired length, which, when the two hair pins are inserted, will hold the 
same securely in position. 

3937. Gas-Licut Extincuisners, W. R. Loke.—Dated 7th October, 1878. 
—(A communication.) 6d. 

This relates tu devices for extinguishing gas lights by changing the 

pressure of gas in the main pipe, and it comprises two inverted cups 


of diffcrent sizes arranged upon a stem, one within the other, to operate 
correspon cells containing quicksilver, which cups are by a 
lever pivo' to an inclosing case, with an inlet passage extending from 


the gas-pipe to the interior of one cup and an outlet extending 

from the interior of the other cup to the burner, the cups being so 

weighted as to be held up ina position with one cup out of the quick- 

silver, or dropped by a » dome of the gas pressure in the main pipe into 

a position with both cups in the quicksilver. 

3988. Apparatus ror CuTTING or Spuitrine Grain, &c., W. R. Lake.— 
Dated 7th October, 1878.—(A communication.)—(Not proceeded with.) 


The distance between the two a by which the in is cutis 
regulated by set screws, and the grain is conducted from the hopper to 
the discs by a roller driven by a strap from the main shaft. So as to 
render the working of the apparatus more quiet, the fly-wheel, as well 
as the pulley —— the driving band, are mounted on the main shaft 
between the two bearings. 

3939. MecuanicaL Hammers, Puncues, Stamps, &., the Hon. J. W. 

Plunkett.—Dated 7th October, 1878.--(.Not proceeded with.) 2d. 

The cylinder moves up and down the piston rod which is fixed. The 
—_ passages are formed in the rod and the cylinder gives the required 

low. 

3940. Expansion anp Reversino Gear For Steam Enarnes, &c., S. H. 
Hollands.—Dated 7th October, 1878.—(Not with. 

The horizontal portion of a T-shaped lever is slotted to the usual link 
shape, and immediately below the link near the point of intersection of 
the vertical and horizontal ion of the lever it is mounted on a ~ 
The vertical portion of the lever is also slotted from below the point of 
oscillation to near the end. The vertical slot is fitted with a sliding block 
bored to receive a crank pin attached to the shaft, which cause 
-¥ to describe an excentric movement, and thereby a —o ee 
of T-shaj ae hE ne MEE ee Be ell to the 
horizontal and its travel governed bya lever in connection with 





is drawn outwards the plate or closes the opening, and 
prevents the fuel falling th h. The chamber is charged with fuel, and 
pushed under the opening, and the fuel forced upwards below the burn- 
oe fuel in the furnace by the rising of a plate, which forms the movable 
bottom of the chamber. This ris ng motion is effected by a series of 
crossed and linked levers to which it is fitted, and which, as the lower 
levers of the set are moved horizontally inwards or outwards, rise or fall 
rapidly, and therefore raise or lower the movable bottom. 

3946. Sous, F. B. Lecky and W. H. Smyth.—Dated 8th October, 1878,— 

Void.) 2d. 

Soe ., », flax, or other analogous fibrous substance is formed into a 
flat plait and wound on a cylindrical or oval body. The coil is then sewn 
together at two diametrically opposite points, forming when finished the 
heel and toe of the sole. The coil is then pressed in moulds to the 
required form. 

3047. Furnace ror Fusine on Mettrinc MerTa.s anp ALLoys, G. L. Scott. 
—Dated 8th October, 1878.—{Not proceeded with.) 2d. 

An outer metallic casing surrounds a chamber or generator lined with 
fire-brick, and of sufficient capacity to contain the amount of fuel neces- 
sary. The chamber has an ing to admit fuel closed by a metal lid 
covered by fire-clay block, and has at the bottom end a similarly shielded 
hinged door held up by cotters. On each side of the chamber is a pipe 











to convey the blast into an air chamt icating by small tuyere 
openings with the interior, so as to insure a complete combustion of the 


fuel. The flame and gaseous matters are conducted from the generator 

chamber to the smelting chamber, through a series of openings at the 

bottom of the former, which debouch into inclined ch extending 

across the latter. 

3048. Brusues, R. H. Brandon. —Dated 8th October, 1878.—(A communica- 
tion.) 6d. 

Tufts of fine iron wire, the gauge of which may approximate one-tenth 
of a millimetre, set and dressed, so as to be elastic and yielding, are inter- 
mingled with tufts of bristles, in order to increase the efficiency of the 
brushes, and of supporting the external rows of tufts. The central part 
of the brush is preferably made exclusively of metallic tufts, whilst the 
edges are provided with one or more rows of bristles. 

3949. Purses, Pockersooks, &c , 0. Scholzig.—Dated 8th October, i878.— 
(A communication.)—( Not proceeded with.) 2d. 

A number of pockets are made each of one piece of leather folded in 
the middle, so as to form a seamless bottom, and joined at its two oppo- 
site outside ends by sewing. The series of pockets are lined with one 
piece of deer skin. 

3951. ve Borers, 7. Moy.—Dated 8th October, 1878.—(Not procee!edt 
with.) 2d. 

This relates to improvements on patent No. 2956, dated Ist November, 
1862, in which the boiler tubes have each an inner tube to promote the 
circulation therein, and it consists in enclosing the upper open ends of 
the inner tubes in a yy chamber provided with cocks communi- 
cating with the water in the boiler, and also leading to the outside of the 
boiler. The only passage for any of the water into the inner tubes is 
through this chamber when the inlet cock is open, at which time the 
blow-off cock is closed. When desired to blow off, the inlet is closed and 
the blow off open, whereby any deposit is removed with the water under 
the full pressure of the steam from the said chamber. 

3952. Gio Macutnes ror Naprino Cioru, A. M. Clark. — Dated 8th 
October, 1878.—(A communication.) 6d. 

This consists in the combination of a rolls and reciprocating 
napping cards with adjustable bracket plates of the main frame, such 
bracket plates being guided in recesses of the frame, and set by suitable 
screw gear, while the napping cards are reciprocated at right angles or at 
any lateral angle of inclination to the cloth by means of excentrics and 
vertical shafts. 

8953. Castine AND HanpLine Steet INcors, W. H. 0. Taylor.—Dated 
Sth October, 1878.- 10d, 

The ingots are cast in a horizontal position in either closed or open 
moulds, and in order to prevent the boiling of the molten steel and con- 
sequent production of unsound ingots, a small percentage of ferro- 
manganese and also of silicon is added to the meclten steel before being 
run into the horizontal moulds. A number of the moulds may be placed 
parallel to each other in a frame with trunnions, so that they may be 
turned over to tip out the ingots, or they may be placed with the lid 
downwards on a trolley, so that when set the body of the mould may be 
lifted off, leaving the ingots resting on the lids. 

3954. Mayvuracrvure or Exp.ostve Compounps ror Biastine, J. D. 
Treharne and BE, Jones.—Dated 8th October, 1878. 2d. 

In order to prepare d= pete so as to remove the liability of its 
exploding while being handled or prepared for use, it is first prepared in 
the ordinary way, and then carbonate of esia is added thereto in 
such proportion that it will absorb the nitro-glycerine and form a dry 
compound. 

3955. Compasses AND CALLIPERS, W. Kimberley.—Dated 8th October, 
1878. 4d. 

In place of the quadrant piece usually oe grt a thumbscrew con- 
nects the limbs of the compasses at the head, and may be tightened or 
released by hand to any requisite pressure. 

8056. Apraratus ror Licutine Fires, J. Fielding.—Dated 8th October, 
1878.—(Not proceeded with.) 2d. 

A Bunsen burner is placed between the bars of the grate amongst the 
fuel, and is connected with a gas supply, so that upon lighting the gas 
at the burner the fuel will be ignited. 

39057. Tires anp Titina, J. Anstey.—Dated 8th October, 1878.—(Not pro- 
ceeded with.) 4d. 

A projection is formed on the outside of the tiles, and turned down- 

so as to form a oy = at right angles, and the other end of the tile 
being narrower than the bottom, the outside rafters, to which they are 
— are covered similar in form to the scales of a fish, thus securing 
them from decay. 
3958. Prerarine CLay ror THE MANuFACTURE or Bricks, TERRA-COTTA, 
&c., J. Ryder.—Dated 8th October, 1878. 6d. 

In order to remove and separate limestone and other impurities, the 
clay is first dried and then crushed so as to reduce it to a powdered state ; 
the finer portion is then separated by a riddling process, and the coarser 
portion is put into clear water and allowed to stand until the clay is 
turned into slip. The slip, with the impurities, is then passed through a 
sieve, and the sieved portion afterwards mixed with the powdered clay 
until a sufficient degree of istency is obtained to mould bricks or 








terra-cotta. 
3959. Umnreccas, Parasots, AND SunsHapes, J. Willis.—Dated 8th 
October, 1878. 6d. 


In order to fork the ribs and stretchers of trough or “‘ paragon” form, 
the end of the rib is placed within a short outer trough of stouter metal, 
so that the outer trough projects beyond the end of the inner trough. 
Then by suitable tools the projecting end is split to form the fork, and 
the two troughs secured by pinching in the sides of the outer one upon 
the rib or stretcher within. e ribs are cranked or bent at the forked 
or inner end, so as to throw the ribs inwards into contact with the stick. 
3960. TeLecrarnic TRANSMITTING, RECEIVING, AND CALL APPARATUS, 


J. F. Bailey.—Dated 8th October, 1878. 6d. 
The instrument works without battery by induction produced by the 
rapid armature from thi les of a It can 


Re pep of an e 

serve as a transmitter and a receiver, and contains two armatures 
one moved by the operator when desired to produce an electric current 
in the line, and the other under the influence of currents passing through 
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bobbins serve for 
396: NTRENCHMENTS OR SHIELDS FOR MILITARY PuRPosEs, 
3 Moysnin “term 8th hie, 1878.—(A communication, 

This consists of a frame of the form of an inverted Y, two arms 
which rest on the ont fitted with wheels to shift the shield 
from wen arm may be hinged to the other part, 
trom see © wards whe struck by a ball against the pressure of a 
spring. ve gel may also vided with an additional armour-plate, 
between W and the frame bed x nom awrmag Vaan 
3962. Bricks, H. W. Hart.—Dated 8th October, 1878. (Not proceeded 


the line mane a pa soma s signal, either by Fh oe | se or 


with.) 2d. 
butting edges and faces of each brick are formed with broad 
me! rs Bon tapered at their sides, and with projecting pieces also 


red, the grooves and joggles being arranged alternately, that t is, the 

jongtos ¢ of one brick projecting into the grooves of the cussreting © rick, 

3063. Prerarine SEt-orr PAPER FOR } _tcaaae W. 8. Gedge and C, 
Lg ee ag Dated 9th Uctober, 1878. 

ordinarily used by rte “for the purpose of protection 
eguinst set-off, or any iar wp isso is treated by damping the 
pon witha solution prepared b in alcohol or in wood nay 

one or other of the gums or resi : ble in such spirits, and adding 

thereto a rtion of citronelle oil. ee so treated is rendered better 

resistant the action of printing ink. 

3964. CompineD MeraL anv Woop Drums, Keos, Casks, &c., D. Cope. 

Dated 9th October, 1878.—(Not proceeded with.) 2d. 

The drum, keg, or cusk is made with the U-hooped chimes described 
in patent No. 2429, in the year 1860, and a protecting cover is a) 
made of wooden staves of petroleum barrels conned and held together by 
hoops in usual manner. 

3965. MauraininG THE Corps or we pene a one ry - Tension, F. W. 
Stilwell.—Dated 9th October, 1878.—(Not 2d. 

A weight is suspended from "the axis of a jlley p placed within the 
of the cord, thus keeping the cord in tens’ to prevent the blind run- 
ning down without any catch or fastening being necessary. 

3967. MANUFACTURE OF Potassa AND Sopa CARBONATES FROM PoTassIUM 
AND Soprum CuLortipes, J. Jmray.—Dated 9th October, 1878.—(A com- 
municatron. 

This pecan oo in the manufacture of potassa or soda carbonate 
from potassium or sodium chloride, by y digneins © the Paap ps in bicar- 
bonate of trimethylamine. —o potassa or 
soda carbonate from potassium or sodium chloride by mixing “ae. chloride 
with trimethylamine, and exposing the mixture to the action of carbonic 
acid. 

3969. en FOR DELIVERING Straps, Tickets, Cheques, &c., 
A, A. Usher.—Dated 9th October, 1878. 

The Fon tickets, &c., are arranged in a ‘column inside a tube, and a 
number of discs or plates, fitting loosely the interior uf the tube, are 
intermediated. In the centre of the tube is fixed a . wire, on to 
which the discs or plates and the stamps, tickets, &c., readed ; 
these discs are provided with grooves to enable them to i prs sideways 
over the of the fine wire, and they are so formed an ided us to 
ensure their being retained ‘in their correct position in the t tube. The 
uppermost disc is retained in position by a bolt, detent, or catch, until 
the proper coin is in the required position, say, in an orifice gai 
te fiteach coin, when it falls on to a lever, which in moving brings the 
coin into such a position, that by pushing a knot or moving a slide a thew 
is brought into action, which by pushing aguinst the coin communicates 
motion to an instrument or lever, which removes the detent, Aa or 
catch, and at the same time pushes up the uppermost dise from the pile, 
and leaves @ vee 4 or ticket, &c., exposed ly to be taken by the person 
depositing the coin 
3971. Commmorime tHe Enps or Wire ror Conxtinvous Fexcino, Evec- 

rTric TeLecrapns, &c., G. and B. Woods.—Dated 9th October, 1878. 6d. 

The two ends to be joined are inserted between two surfaces of a con- 
necting piece, which are made to approach each other and nip the ends to 
prevent them being withdrawn. According to one mode the ends are 
placed t two ici -shaped pieces provided with an external 
screw thread, the two surfaces being brought together by means of nuts. 
Several modifications are shown. 

3973. Destroyinc orn Removine DeLeTerious CoMPOUNDS FORMED 
DURING THE PROCESS OF MANUFACTURING SODA ASH, @. Glover.—Dated 
9th October, 1878. 4d. 

After the red liquors have been introduced into the black ash pan and 
well in rated with the contents thereof, a sample of the mixture 
is enalgeas 4 in order to ascertain the relative uantity of pape com- 
pounds. A certain quantity of peroxide of 
mud is then added, and the whole then removed to Kon} carbonating 
furnace and there undergo the usual process. 

3974. Sena Traps, H. Lancaster and T. Dicon.—Dated 9th October, 
1878. 5 

In steam - in which a short tube is employed with an inlet box at 
one end, and at the other an equilibrium valve placed in a box with an 
outlet passage, the tube being eee off expanding and contract 
according to the temperature. The tube is made of an alloy, comp 
of four parts copper to one of tin, and the valve is closed when the tube 
expands, and opened when it contracts by means of a rod connected at 
one end to the valve box and hinged at its outer end to a lever jointed to 
one end of arod connected to one arm of a double lever, having the end 
of its other arm placed ina slot at the outer end of the valve. s: le, 
and the first-mentioned lever is connected to the inlet box by an adjusting 
screw, 

3975. Furnaces Usep in THE MANUFACTURE OF STEEL AND IRON, S. G@. 
Thomas.—Dated 9th October, 1878. 4a. 

Silico-aluminous magnesian limestone, containing not more than about 

Sper cent. silica and alumina, is used as a refractory basic inaterial. 
Hewn quarried blocks are exposed after drying at alower perature to 











peony i and also when desired, with resistance coils to admit of the | Fo ae the bars. The dead plate which forms the continuation of 


to pass partially through it and partially past it in 
different degrees 


o0ee. 8. Gorrens: AND GorrerRine, &c., W. H. Farmer.—Dated 9th October, 


rhe fabric is first partially goffered by the usual means and then 
two or more sets of flat s yetiens soveieing, 26 
it speeds, so that the fabric presents a succession 
aimee approximating in shape the figure 8. 
83987. Traction Enoixes, C. N. May.—Dated 9th October, 1878.—(Not 
proceeded with.) 2d. 

The foot-plate on which the driver stands is mounted on springs 
arranged so as to absorb the shocks or concussions due to the unevenness 
of the road. 
sons. Exvecrric Licutine, &c., St. G. L. Fox.—Dated 9th October, 

8. 

To produce a light, the current passes through thin leaves or foil, 
—s | or an alloy of platinum and iridium. The rhe lamp 

ists of t d d from one another, ha 
or foil wtrotehod between them and in contact with each. For an 
a ager of these lamps from a single Bag an of clectricit from one 
of the electric generator p a , from_‘which 
cs out at various points where lights are desired smaller 











beyond the front end of the boiler, of hopper 
which the fuel is sw gy ang lle isa door to 
admit a rake for the fuel on to the Below the bars is a 
rake, of which project ets between the bars, and 
an intermittent motion is imparted thereto as to cause the fuel to 
ble | gradually work along the bars towards the pe Sa ne at the ba _, and the 
passage for between the bars is kept open and 


ate PURIFICATION OF GAS AND SEPARATION OF PRODUCTS THEREFROM 
A. McDougall and J Hepworth.— Dated 10th_ October, 1878.—(Not pro- 
ceeded with. ) 2d. 
In order to remove carbon disulphide the gas is caused to pass through 
sawdust, spent bark or other suitable material, which has been previously 
charged and intimately mixed with oil. The carbon disulphide is 
from the oil by distillation or by hot air or steam, and afver- 
wards prepared for commercial use by well-known methods. 
4004. Hyprocen Gas Apparatus UsED As AN wag at V. Nicolardot, 
—Dated 10th October, 1878.—(Not ss with.) 2d 
In this the d and tained within a 
box ; it issues therefrom and comes ‘aipeainn the ae gas jet at the 
moment of lighting. The — lamp or candle situated in the middle of 
the apparatus cannot be upset. The reservoir is lined with gutta-percha 











which again may have conductors a off from them. The can 
Le sed cg ph with the earth, so that the conductor 

and # will be perpetually in a state of 
elt tension tending ‘to ate currents in every direction to the 





3989. Macuinery ror THE MANuractuRE oF Screws, FE. 7. Periam. 
—Dated 9th October, 1878. 6d. 

Four cutting tools are mounted in a rotating holder worked in a Meties 
the tools being placed at right ay to the rotating shaft and carried by 
the short arms of four levers jointed to the shaft. These levers are placed 

equi-distantly around the shaft, and ‘their lo arms are connected by 
links to a al ng collar on the shaft. When collar is moved a 
the tools they close upon one another and seize the blank placed 
holder working in a slide in a line with the rotating shaft, the end of A 
blank being advanced to the tools by means of alever. The tools seize 
the blank, causing it to ad at the required rate between them and 
cut upon it the thread. 

8901. Aparrinc tHe Execrric Licur 1o Domestic AND OTHER 
Purposes, J. Clark.—Dated 9th October, 1878. 4d. 

In order to sub-divide a Low og current, the main conducting wire is 
connected with a mercury bath, into which the ends of the other wires 
to receive the divided current are immersed. ‘To produce the light, 
instead of solid carbon, carbon in a finely divided state is employed, and and 
is placed between —— of glass or other transparent mate 
sponding set of wires terminates in asecond mercuria] bath, from which 
a i conducting wire passes to earth or to the opposite pole of the 





on ‘Pucsasad Cruciptes, &c , S. A. Peto.—Datec 9th October, 1878. 


Plumbago crucibles are coated previously to being baked with a com- 
pound com of about twelve parts by weight of ball clay, two 
parts of Cornish stone, four parts of burnt clay, one and a-half parts 
of red clay ground and mixed with waterso as to form a creamy paste ; 
-_ half of manganese or its equivalent may be added. The crucible 

— burnt, and at the proper temperature is ‘‘ salted,” and 
will form with the ralt a glaze impervious to 
ae a which will allow of the crucible being placed in a white 
fire without pr ly being din the ordinary way. 
ses. MANvuracturE oF Cast Iron, N. Cordier.— Dated 9th October, 1878, 


coke is carburetted by means of any hydrocarbon and placed in the 
cupola with the metal to be transformed. The hydrogen disengaged 
carries off the sulphur by forming sulphuretted hydrogen, as well as 
other metalloids stall ined in the metal to be transformed. 
3995. AppakatTus FoR SHUFFLING AND Deane Carns, R. Dovglas.— 
Dated 9th October, 1878.—( Not proceeded with.) 2d. 
The cards are placed in a tray, in the bottom of which are slits, pro- 
vided with fingers to travel to and fro therein and push out two or three 
at a time, which are discharged down inclines at the two sides into 
receivers. ‘To deal the cards the machine is ae to deliver on one 
side only and card by card. The machine is moved by hand or automati- 
cally, so that it may dane the cards into the required number of heaps. 


839006. Apraratus ror CoLLectinc Rarn-water, W. Buck.—Dated 10th 
October, 1878. 6d. 

In the rain pipe suitable tanks are pivotted, so that when water first 
begins to flow through the pipe it continues its course to the waste pipe, 
thus allowing the dirt to be washed away, until after a certain time 
portion having filled a compartment, so as to overbalance the tank, the 
tlow becomes directed to a storage cistern, but if the tlow is excessive it 
is again for a time directed to waste until a secondary action, caused by 
the sinking of a float or the overbalancing of a tank, al.ows the aeeradig 
flow to be turned to the storage cistern. 

3997. ArpraRaTUS FOR THE MANUFACTURE OF Gas, J. 2. Dowson.—Dated 
luth October, 1878. Gd. 

In order to make water gas for heating, illuminating, or other pur- 
poses, one or more gas generators are arranged vertically or otherwise 
with special furnace bar ry ag mee and through the incandescent fuel a 
blast of superheated steam is forced. The grate is formed so that the 
whole or a portion can be moved open, slid out, or withdrawn so as to 
allow of the removal of the clinkers, The steam ‘steam blast is arranged so that 
it may play when requi into an im the g ti ——— 
which air can be drawn, the diameter of he whole ~ 
that of the hole in the nozzle or pipe, which is fitted with a Suudaren cap 




















an intense white heat in a kiln till all the silica and alumina has entered 

into combination, thus forming a strong refractory basic block which ma 

be used with u basic cement in lining Bessemer converters or open-h 

steel furnaces. 

S976. 9 ~ oecmeerees Macuines, M. R. Ward.—Dated 9th October, 
878. 

Grooves are provided in the cylindrical core of the armature to receive 
the coils of covered wire, and when the armature is wound the coils fill 
these grooves, so that the wound armature is approximately cylindrical. 
When this armature is ited in the the portions of the core 
hetween the coils are — separated from the va a pieces of the electro- 

bya t to avoid risk of actual con- 
tact when the machine is in use. In place of forming the cere of a single 
ae it is built up of bars nearly of H form, but with the sides somewhat 
lined, and a number of these bars side by side form the grooved 

cy’ lindrical core. 


ory. pemene ror CiGaretres, &c., C.{G. Emery—Dated 9th October, 








A strip yaper is gummed up the side of the packet, oy over 

the joint or lap, and extends over or covers the tuck at the bottom to 

which it is te packs The he end of the strip is cut to a size to cover 

the ant be Be f put en t folds over and protects the otherwise ex- 
posed ends o! 


og7e. a emt ¢. = pot —Dated 9th oc, va 8. 4d. 
of the cigarette is made of light thi per coated with a 
pee int pollen. of some combustible, but not in m, or resinous 
ce, which is soluble in alcohol, ether, or maa, volatile substance, 
“0 — it can be applied to the wrapper, but which is not soluble in the 
va, 


3979. Marine Encine Recutators, W. E. Flicker.—Dated 9th October, 
1878.—{ Not proceeded with.) 2d. 

In order to prevent racing a is made in the stern of the ship 
one end issuing downwards near the keel, and the — bent roum 
issues at the after part of the ship. In this is placed a float 
electric valve, which makes and breaks two alternate currents of 
a in its —— and lowest positions. The valve does not thus 
follow the water as a float, but as long as it is immersed it keeps the 
uw alternative electric current closed and the lower one broken, thus 

jowing unrestricted passage of steam to the engine. When the stern of 
the ship rises to the position of minimum immersion the float valve —_ 
— es oes alternative current, and closes the lower current, thi 
team to be shut off from the engine instantaneously and before 
vadhig am occur. 
3981. Praninc Macnines, L.  vertane. —Dated 9th October, 1878.—A com- 

munication. —(Complete. 

A table is arranged senth the cutter head, and two other tables 
are combined therewith, and are to assume the same level as the 
short table, and thus serve as extensions thereof, in which case the 
machine is in condition to plane by passing the weft under the cutter 
head, or to be set in proper veleaton to the cutter head, and act as the 
supporting t no gl for the stuff when it is to be planed by passing it over 

cutter hi 


3985. Execrric are H.W. Tyler.—Dated 9th October, 1878.—(Not 
aes oe ~w 2 Gees ~ ‘ 
epee application of platinum or any other suitable 
anmnate dmit Se also fn of poe mses currents at’ the same time 
that Tight 4 ty evolved. Also in a contrivance for regulating the passage of 
e currents, consisting of a cylinder, switch, or other form of com- 
mutator, capable of adjustment to admit of the e of the currents 
in different ‘ote eat , oreererente is ee ied Bron I voltaic 
connections so ie current may Re turned 
either through the ight ~~ BH apparatus or bast i it without passing 





to regulate the admission of steam. The heating power of the water gas 
may be i d by i ducing hydrocarbons into the gencraturs. 
Retorts, with one or more partitions running nearly the whole length, so 

as to increase heating surface, are arranged to make illuminating gas 
by converting the vapours of hydrocarbons into permanent gas, either 
before or after mixing with water gas made in this apparatus. 

3908. Arraratus ror CrusHinc MINERAL Ores, J. 0. Mesnier.—Dated 

10th October, 1878.—(A communication.) bd. 

The apparatus consists of two surfaces, one fixed and the other 
movable, the latter rolling and sliding at the same time upon the fixed 
surface, so as to produce a combined motion of crushing and friction, 
with capability of varying the duration of one or the other of these move- 
ments, in order to facilitate the division of the material to be crushed 
into fragments of any size. 


3999. PREsSURE-REDUCING VALVES FOR Gas, STEAM, OR WATER Pipes, H. 
&. 1. Goodson.—Dated 10th Uctober, 1878. bd. 

A valve-box containing a double-acting valve is placed between the 
main and service pipes. This box is in two parts, one containing a pres- 
sure valve opened by the pressure from the main, and connected by a 
spindle on its back side with a circular flexible valve of Poe apne sg or 
other elastic material, the surrounding portion of this valve being secured 
between the meeting ‘Hanges of the vailve-box, and is perforated internally 
close to the box with a ring of holes for the passage of the fluid. This 
valve is of larger area than the pressure valve. ound the latter is a 
movable ring perforated with holes, and on the top edge is carried a 
plate, in which is a stufting-box for the connecting spindle, its upper 
projecting edge forming the seat of the flexible valve. Projecting trom 
the inside of the other part of the box is a second er with 
holes, and its lower edge taking on to the flexible valve Where it rests on 
its seat. The pressure from the main opens the pressure valve and passes 
through the holes in its surrounding ring, and throngh the holes in the 
second ring into the valve-box and service pipe above the flexible valve, 

which being of larger diameter than the pressure valve, the pressure of 
the fluid on its upper side is greater than that on the under side of the 

ure valve, and this latter is consequently closed, and the pressure in 
the service pipe thereby reduced. 


4000. Meat Mincixc pacune, A, Bari. —Dated 1th October, 1878. 6d. 
A circular vessel receives the meat and has a flat wooden bottom and 
enamelled iron or earthenware sides. The mincing is effected by cir- 
cular knives, of which there are two sets fixed on two horizontal shafts 
placed on opposite sides of the centre in the same line, and driven in 
opposite directions by spur gearing from a parallel shaft below fitted with 
acrank handle. The circular vessel is made to revolve by suitable gear- 
ing, and it can also be moved vertically, and is borne up against the 
circular knives by the action of counterweighted levers or cords. 
4001. Macuinery For Breakine Srones anp Ores, D. Gray.—Dated 
a October, 1878.—(Not proceeded with.) 2d. 
es ‘in which the crank shaft is connected by one or more 
shear’ rods to the nipper end of a vibrating lever or piece, the bottom of 
which forms part of the toggle couple acting directly on the vi 





top it contact of the acidulated water with the metul. 
4005. Pressure Gauces, A, and C. Stewurt.—Dated 10th October, 1873. — 
(Not Lwith.) 2d. 

In the gauge two curved spring tubes are employed at one end; each 
of these tubes is connected to a pipe communicating between the ‘gange 
and the steam boiler or other vessel ; at their other or upper ends the 

tubes are closed, and they are each connected at the said en by arms or 
levers to toothed quadrants centred upon pins or studs carried on a plate 
screwed to the back of the gauge casing. The quadrants gear with 
scr gence on nie — capable of free rotation, and on the outer end of 
each spindle an in fingeris fixed. The dial of the gauge is divided 
off into the scales sitond mferentially. 

4006. Exrecrric Licutinc Apparatus, P. Jensen.—Dated 10th October, 
1878.—(A communication.) 6d. 

Upon a vertical rod attached to a base plate is fixed a carbon aa, 
supporting «a carbon cylinder peek can turn on its axis. At the u 
end of the rod is an arm ing a pee with two grooved pu cml 
—— er by springs i carbon rod down the tube 

tween the pulleys, “toi Presses on the cylinder, the pressure being 
exerted by a goo — a weight attached, resting on the upper end cf the 
carbon rod in the tube. 

4009. Castine a W. H. 0. Taylor and J. W. Wailes.—Dated 10th 
October, 1878. Gd. 

For casting hollow articles of annular or ‘circular form, the multen 
metal is poured into the centre of a mould mounted on a spindle and 
made to rotate, so that the metal will be driven by centrifugal force to 
the sides of the mould, thus doing away with the use of a central core. 
Other articles than those of an ann form may be produced in the 
same manner, one or more moulds of the required form oa attached to 
a rotating table. 

4010. Manuracture or Rounp PaInT AND OTHER BRUSHES, G. Russwin. 
— Dated 10th October, 1878 

The bunch of bristles are first bound with string in addition to cement- 
ing them before inserting the bunch in the handle. The end of the 
handle forms a socket to receive the bristles, and on the periphery of the 
handle at this end is a hollow rebate to receive the binding string. The 
opposite sides of the socket are then chamfered off down to near the flat 
bottom thereof, so as to leave a shallow socket for the bunch of bristles, 
and two prongs curved on their internal pay. In the walls of the 
socket are made transverse saw cuts to al of the walls yielding to the 
pressure of the external binding string. 

4011. ARRANGEMENT oF TELEPHONIC CIRCUITS, J. H. McClure.—Dated 
10th October, 1878.—(Not proceeded with.) 2d. 

This consists in emplo: ying one or more resisting boxes, each having a 
slider, and so arranged that by moving the slider the resistance of the 
telephonic circuit can be varied, so that the signals are brought out 
more distinctly. 

4012. Sraxps ror Decanters, Botries, Jars, &c., G., G. W., aad J. 
Betjemann.—Dated 10th October, 1878.. 6d. 

The base of the stand is formed with sockets to receive the bottles or 
jars, and over their tops passes a rod whose ends are pivotted to uprights, 
one at either end of the stand. On the ends of the stand is a lock which 
loc in position over the tops of the decanters or bottles so as 
to prevent the contents of the bottles being removed. 

4013. Movutprxe Bives anp Biack Leaps rnto Cakes oR Buiocks, K. M. 
Collangham.— Dated 10th October, 1878. 6d. 

A vertical vessel is provided with agitators. The lower part of the 
vessel is open and secured to a slide having an opening through it. The 
slide is caused to move backwards and forwards on a suitable bed or 
moulding table by cam mechanism which operates a bell-crank lever, 
one arm of which is connected to the slide. The bed or table on which 
the slide travels is supported by springs, and contains moulds or dies in 
which the material is moulded. A part of the reciprocating slide acts as 
the 1 plate, and there are bottom plates or plungers having an upward 
and downward movement imparted to them intermittently from a 
suitable cam on the same thaft as the cam which operates the slide. 
4014. Suips’ Steerine Bertus, &., W. R. Lake.—Dated 10th October, 1878. 

—{A communication.) 6d. 

One or more are suspended from a frame supported at a single 

point petty bet as to be, together with the berths, capable of a universal 


thus tly preserving the equilibrium 
of the berths as the vessel pitches or rolls. is ” 2 
4016. Evectric Licutinc, Heatinc, anp Motive Power APPARATUS, 
J. Munro.—Dated 11th October, 1878.—(Not proceeded with.) 4d. 
This consists of a divider based upon the principle that if the current 
supplying an electric lamp be a discontinuous or intermittent one whose 
tions occur a sufficient number of times per second the practical 
effect is the same as if it were a continuous current. A shaft is caused 
to revolve with great rapidity round the axis, and the near ends of all 
the separate lamp circuits are caused to centralise themselves round this 
shaft. The shaft is connected to one pole of the electric source, and a 
brush contact is so fitted to it as to sweep the ends of the circuits round 
the shaft. The circuits are insulated from one another. The far ends of 
the lamp circuits are connected to the other pole of the source. 
4017. CentrirucaL Macutnes, C. D. Abel.—Dated 11th October, 1878.—(A 
Beare: cme ) 

n machines with a vertical spindle driven from below the neck bearing 
as ae the foot of the shaft are connected rigidly to the casing, 
while the latter is supported laterally by elastic buffers, so that the whole 
system, namely, the shaft with its drum, and the syrup casing can 
oscillate on the central support of the foot bearing. By this arrangement 
the large space between the drum and casing to allow the former to oscillate 
b pa wb the d . t aye the two ee to the space neces- 

for off the syrup. two parts are thus brought so near 
thay strain on the casing in the event of the drum bursting would be 
greatly diminished. 

4018. Cruer Frames anv Castors ror ADVERTISING, B. P. Daniels, W. 
ae bg oft, and C. James.— Dated 11th October, 1878. . 
handle, and other part of cruct frames are made with slides 
vianit “the introduction of panels of any suitable material beariug 
ph onan 


mens «4 MANUFACTURE OF Cement, A. Rowan.—Dated lth October, 1878. 








This relates to the manufacture of cement from the black ash refuse or 
waste of soap and other alkali manufactures. The refuse is reduced toa 
coarse powder and then mixed in a vessel with dilute sulphuric acid to 
the consistency of mortar. The mixture is dried in a suitable kiln and 
heated to redness. When cold it is mixed with lime, silica, peroxide of 
iron, or manganese, or other similar material, and it is then reduced to a 
fine powder. 

4020. Jacquarps ror Weavina, 4. Flather.—Dated 11th October, 1878.— 
(Not proceeded with.) 2d. 

The framework of the apparatus is fixed over the loom ; in this frame- 
work is mounted a series of needles, these needles are actuated by the 
card cylinder; the needles are formed with a number of eyes that ure 
in connection with a number of uprights, which are so arranged with 
a to the a and pitch they are set apart in the framework, that 
er healds or harness and weave three- 
Sourthe of the e patterns that can be woven by the use of an ordinary 
jacquard machine. ‘ 

4021. Looms, W. Dickinson.—Dated 11th October, 1878.—(Void.) 2d. 

The ‘‘slay swords” as hitherto employed beneath the slay are abolished, 

and the slay is hung by pendulous slay swords from a rocking shaft 








jaw, the stroke is made adjustable by centreing the lever on a bolster, 

which bears it aninclined surface on the inner side of a block which 
is adjustable vertically for determining the distance between the bottom 
of the jaws. The desired variation in the vibrating stroke is obtained by 
Fee ney | the fulcrum bolster up or down the inclined face of the block 


4002. Borter Furnaces, F. W. dahon Rates 10th October, 1878. 6d. 
This relates to improvements on patent No. 1508, 16th A 

1878, the portion of the furnace behind the fire-bars being constructed in 

the manner therein described, and the fire-bars are placed 

tion of from a See to sin. in the foot on ted Seabees oe ee front open- 

ing above them is only about one- or ene-fourth of the diameter of 

the flue, and the fuel will havea slight tendency to gravitate towards the 


above, bearings carried by the frame of the loom. ‘The slay 
is caused to ‘beat up” by means of cranks aud crank aris in the usual 
way. The vertical picking sticks also swing on studs fixed by short 
brackets upon the — shaft, so that the slay sticks swing together 
with the rocking sh: he o picking motion is abolished except 
the bowls or re har ay ‘on the tappet shaft. These act on two picking 
— oe orf fulecra at the back of the loom, and at their forward 
by straps passing round guide pulleys to the upper ends 
of the p pare ree ates, and by these means the picking motion is imparted 

alternately to the sticks. 
ARRANGEMENTS FOR Evectric Licutine, J. W. 7. Cadett.—Dated 

llth = 1878.--(Not — with, 





4d. 
This consists in employing resisting mediums between the lamps and 
the source of electricity. 
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4023. Osrainrnc CoLtovrep Puorocraruic Pictures, J. B. Germeuil- 
Bonnand.—Dated 11th October, 1878. 
This consists in laying the colours on a faint photog P 
sufficient to give guiding outlines, albuminising, and rendering sensitive 
impression after colouring, and finally taking thereon a second and 
or photographic impression sufficient to bring out the shades and 
alf tints. 


+ hic 7 * 





4024. Yeast, N. D. Garrett and L. 8. Lederer.—Dated 11th October, 1878. 
—{Not proceeded with.) 2d. 

About 20 Ib. of mixed grain, ground into meal, is taken, and 2b. of 
xluten. The mixture is put into a vessel and moistened with water of 
about 80deg. Fah. To this is added 1 Ib. of bicarbonate of potash or other 
alkaline carbonate dissolved in a quart of water ; 4 oz. of acetic acid, and 
2 1b. of pressed yeast dissolved in milk-warm water are added, and the 
whole mass is thoroughly stirred and kept uncovered ina dry plice at 
about 80deg. for 48 hours ; it is stirred twice a day for eight or ten } mo To 
121 of boiled and mashed potatoes are added 101b. of grain, with suffi- 
cient warm water to moisten it; to this is added 3 pints of treacle dis- 
solved in a quart of water, and 4lb. of sugar, $b. bicarbonate of potash 
or other alkaline carbonate, 1} lb. of prepared yeast, }lb. acetic acid. 
The whole is stirred and allowed to stand for two or three days. A third 
mixture is prepared as follows, 4 lb. of crushed dried raisins, 2 quarts of 

yarm water, 3lb of treacle, 4b. of cane sugar and 2 pints of brewers’ 
‘t are mixed together and allowed to stand twoor three days. About 
1 cwt. of pre’ brewers’ or distillers’ yeast, cleansed from impurities, is 
taken and to it is added 120z. bicarbonate of potash or other suitable alkaline 
carbonate dissolved in 1 pint of water. From 13 Ib. to 15]b. of grain and 
41b. of potatoe starch are taken. These ingredients are put in a suitable 
vessel with about 8 gallons of water at about 100 deg. Fah. e mass is 
well stirred and then covered over and allowed to stand at the above heat 
for } hour, during which timea mixture of the three first mixtures is pre- 
pared as follows :—The first mixture is stirred and to itis added the 
second and third, and also ioortoney dissolved) 10 Ib. cane sugur, 12 vz. 
bicarbonate of potash or other alkaline carbonate, 120z. white argol or 
tartrate of potash, 4 oz. carbonate of magnesia. All these ingredients are 
mixed together, and the mixture is added to the grain in the copper, and 
steamed for about an hour ata boiling heat. When cool this mixture is 
poured over the yeast and allowed to ferment in a dry place about 80 deg., 
and there remains until all fermentation ceases. The mixture is then 
passed through a sieve and a quantity of cold water is added and allowed 
to stand, after which the yeast is separated by means of a press or other 
convenient device. 

4025. AX es ror VenIces, W. R. Colbourn and W. Somers.—Dated 11th 

October, 1878.—{ Not proceeded with.) 2d. 

This consists in welding the flaps on at the same time as the arm is 
being forged. 

4026. Harvestixnc Macuise, G. Kearsley and E. Whitworth.— Dated 
11th October, 1878. Sd. 

The fingers of the machine are made of a piece of iron and a piece of 
bar steel welded upon one side of it of about the same width and about 
half the thickness, but of shorter length, so as to leave the end of the 
bar iron uncovered. This com: d bar is then doubled upon itself, 
turning the steel face outside, and the ends bert outwards to form the 
guard or cross-piece. The —— is then welded to a piece of iron which 
| a the bottom part of the finger, and the finger is then sha) out by 
forging and slotting it transversely to receive the cutters. In harvesting 
machine with mechanism for binding, the platform has travelling aprons 
which lift the crop over an inclined fence on to the binding table. The 
fence is slotted to allow of the binding arm passing through the fence 
and behind the material. This arm has its fulcrum on the disc of an 
overhead rock shaft that runs parallel with the fence. The arm has a 
tail-piece, and two studs on the disc actuate the arm as the shaft rocks. 
The free end of this arm forms aclip to hold the end cf a band drawn 
from a reel below the table, and ed through eyes in a fiexible 
tension bar below the table. The band, as it is drawn up through the 
table, is led under a knotter, the binding arm bringing it near the string 
from the reel; thus both ends are brought together. A compressing 
arm descends and holds the sheaf while being bound. 

4027. Macutnery Fok LITHOGRAPHING AND LETTER-PRESS PRINTING, 
G. Newsum.—Dated 11th October, 1878.—{Not proceeded with.) 2d. 








The grippers are fixed on shafts mounted on a radial arm or arms, to ; 
| forward into the cut. 


which an intermittent backwards and forwards motion is imparted 
through a rocking shaft, motion being transmitted froma cam, crank, 
or excentric provided on the cylinder or cylinder shaft by a suitable 
adjustable rod, or motion may be taken from any other convenient part 


of the machine. The grippers are opened to receive the sheet from the | 


cylinder by means of levers and runners being brought in contact with 

the cylinder. 

4028. Treatment or Brewers’ Yeast, A. H. Hassall, M.D., and 0. 
Hehner, F.C.8.—Dated 11th October, 1878. 4d. 

This consists in the treatment of brewers’ yeast by washing, neutralisa- 
tion, and the addition of antiseptic. Also the said treatment in conjunc- 
tion or combination with the subsequent treatment by feeding the yeast. 
4029. ArtiriciaL Fuet, W. A. Barlow.—Dated llth October, 1878.—(A 

communication.) 4d. 

This consists in the application of “‘fucus” in a more or less advanced 
state of putrefaction as the cementing medium for cakes or blocks of 
artificial fuel, and the manufacture of artificial fuel therewith. 

4030. Heatinc Apparatus, J. H. Johnson.—Dated 11th October, 1878.— 
(A communication.) 6d. 

This relates to improvements on patent No. 1770, dated 7th May, 1877, 
and consists principally in the addition of a hollow supporting bar with 
water circulation arranged at the lower part of the grate to facilitate the 
clearing of the fire, and in the two inlets for air in the circula- 
tion chamber, so that the lower current of air which is the least powerful 
ignites a part of the gas produced in the apparatus, thereby ing the 
last row of hollow bricks for the admission of the upper current of air to 
a white heat, so that the current of air is raised to a very high tempera- 
ture, which ensures a perfect combustion of the gases generated in the 
apparatus. 

4031. Sorrenrsc aNp Dirrusinc ELectric AND OTHER Licut, A. M. 
Clark.—Dated lth October, 1878.—(A communication.) 6d. 

Glass globes are formed with double or two skins, the space between 
them being filled with powdered glass, glass woul, or wadding, spun glass, 
calcined mica, silver leaf, or other material of a fiocculent nature, capable 
of reflecting, screening, and diffusing light. 

4032. Puorocrarnic Cameras, G. W. von Nawrocki.—Dated 12th October, 
1878.—(A communication.)—{ Not proceeded with.) 2d. 

This consists of one or more discs or plates of metal or other suitable 
material arr: for moving vertically, horizontally, or round a point 
when desired, but normally by means of a spring or equivalent device 
fixed to cover the glass or glasses of the camera, and to be drawn aside 
or apart by a string or suitable contrivance when it is desired to use the 
camera for photographing. 

4033. Dismemprators ror Fiour Mis, &c., C. Pieper.—Dated 12th 
October, 1878.—(A communication.) 6d. 

This relates to improvements on patent No. 4099, dated 5th November, 
1877, and consists 2 antes a rotating disc between two fixed discs, the 
former having on both sides pegs or studs, which work vogether with 
those of the two other discs. The casing in which these discs are 
enclosed is made dvuble, and may have a partition wall encircling the 
rotating disc, so that a double apparatus is formed. is arrangement 
neutralises the effect of the rarefaction of air between the rotating disc 
and either fixed discs, so that there is no pressure lengthwise on the 
shaft of the former. 

4034. Lvsricatine Fuiasks, &c., C. Pieper.— Dated 12th October, 1878.— 
(A communication.) 6d. 

This consists of a glass vessel, having its mouth closed by a membrane 
of india-rubber, leather, or other flexible and impermeable material, in 
the middle of which the outflow pipe is fixed, so that oil will be ejected 
by pressing the said pipe towards the interior of the inverted flask. 
4035. Manuractore or Wire Fencine, &., 7. Ellis.—Dated 12th October, 

1878. 4d. 

The wire is rolled with its sectional area composed of right or straight 
lines, and of which the furms most preferred are those of a triangle, ur a 
rhomboid, or rhombus. 

4036. Comprnep Tirret, Boa, anp Murr, A. C. Henderson.—Dated 12th 
October, 1878.—(A communication.)—(Not proceeded with.) 2d. 

The tippet terminates in two long and wide ends forming the boa, or 
by a still further continuation is made to surround the bottom of the 
skirt, dress, or costume, and so form a border to it or trimming, whilst 
in the two ends of the boa near the waist are two fur-lined pockets run- 
ning crossways, and of elongated muff form; these pockets or muffs are 
made between the skin and the lining. 

4037. Apparatus For VENTILATING Buitpines, &c., W. Fisher.—Dated 
12th October, 1878. 4d. 

This relates to that system of ventilating buildings wherein a “ sun- 
light” or other similar group of burners placed near the ceiling is em- 
ployed for heating air in a cylinder or pipe fixed within a vertical venti- 
lating shaft to create an upward current for withdrawing the vitiated air 
from the room. It consists principally in closing the top of the inner or 
hot-air tube, and in perforating the sides all round above the ceiling, so 
that the hot air and direct products of combustion of the gas are com- 
pelled to pass out at once into the outer or ventilating shaft, and mingle 
with the vitiated air ascending from the room, whereby the current of 
the same is considerably accelerated, and the ventilation of the room is 
improved. 

4038. Manuracture or Woven Drivinc Betts ok Banps, W. W. 
Cobbet.—Dated 12th October, 1878.—(A communication.) 6d. 
Hose made from cotton, hemp, flax, or other suitable fibre is so con- 








nected in the process of manufacture as to form a solid compact flat 
woven driving belt or band. 
4039. Treatine Grass, 7. W. Webb.—Dated 12th October, 1878. 4d. 

The surface of the glassware is broken up by immersing the glass, when 
in a molten state, in water until the outer surface is a mass of crackles 
and irregular forms ; it is then blown into the shape desired, and sub- 
mitted to the iridescent process described in patent No. 3280, dated 29th 
August, 1877. 

4040. Macuinery ror Wasutne Woot, &c., BE. G. Colton,.—Dated 12th 
October, 1878.—(A communication.)—(Complete.) 6d. 

This relates to that class of machines which consist of a bowl or tank 
to contain the washing fluid, carriers, or rakes for advancing the fibre 
through the fluid, an elevator apron for delivering the fibre from the 
fluid, and squeezing rolls to remove the surplus moisture ; and cousists 
in a yielding connection between the rakes and their driving mechanism; 
in means for purifying the fluid or liquor; in means for removing the 
sedimentary deposit from the bowl ; in providing the belt or apron with 
a grinding rib or groove. 

4041. Evecrro-macyetic Enoive ror Drivinc Rorary Hair Brusues, 
W. North.—Dated 12th October, 1878.—( Not proceeded with.) 2d. 

The apparatus consists of an electro-magnetic engine composed of an 
iron spindle carrying a number of electro-magnets wound with insulated 
copper wire, and thrown into the battery circuit by brass or platinum 
pins which revolve with an outer frame upon the central spindle, and 
make contact with the terminals of the electro-magnets. 


4042. Mvsicat Instruments, R. J. Rae.—Dated 12th October, 1878.—( Not 
proceeded with.) 2d. 

Upon the bridge of violins and similar instruments small pulleys or 
rollers of metal or wood are fitted, and over these pass the strings. 
Metal springs are interposed between the ends of the strings and the tail- 
board. The strings are made of metal, preferably bronze metal or alloy, 
which may be coated with gold. 


4362. Co.tectine SouipiriasLe Portions or Fumes From MEeTALLUR- 
GICAL OreraTions, W. &. Lake.—Dated 29th October, 1878.—(A commu- 
nication. )\—(Complete.) 4d. 

The fumes are made to pass through narrow passages so as to aaatage 
with force against a series of solid resisting surfaces, upon which the 
solid portions are deposited and fall into a trough beneath, whilst the 
fumes pass on striking each surface in succession, and finally filter through 
a metallic gauze. 

4541. Macuinery ror Drawine Wire, W. R. Lake.—Dated 8th November, 
1878.—{A communication )—(Complete.) 6d. 

This consists, First, in a machine tor drawing wire of the combination 
of a coiling drum, a driving clutch plate, and a spring bolt, when so 
arranged that only while a strain is maintained upon the said drum by 
the wire being drawn the said drum and driving clutch plate will be 
coupled together. Secondly, in a machine for drawing wire, the com- 
bination with a coiling drum, a driving clutch plate, and a spring bolt 
connecting the said drum and plate of stopping mechanism controlled by 


‘winning back the orders which had 


—_——_——., 


THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Prices have not strengthened during the week, nor have the 
leading firms made any alteration in their published quotations, 
The extent of business doing at the works is but trifling, for the 
Whitsuntide holidays will be kept up in most cases to the end of 
the week. New orders arrive but tardily; nevertheless, they 
now and again appear in poserstg py | proportions. Among the 
most recent is one for a quantity of din. wrought iron tubes for 
Russia. This has, after competition, been placed in Wednes. 
bury, where, too, the iron is being rolled. It means a total of 
300 tons in jin. plates, from 13in. to 15in. wide, and from 12ft. to 
15ft. long. Light iron is still selling for local use by the hardware 
firms, but the demand on engineering account is but weak. Good 
—— for boiler-making keep in slightly improved request, and 
ess valuable plates for gasometer building. Angles are seilin 
in small sections, with strips and hoops in retail lots. Bars o 
the first class are going to the home smithies, and there is a 
slightly improved inquiry for the same article, on account of 
certain of the export markets. Common bars are not going away 
largely; nevertheless, — $ are selling to district customers, alike 
in the square and round and flat sections; but the aggregate 
business is not very considerable. 

Sheets are still the subject of much competition in most of the 
gauges. The competition has strengthened upon the week, for 
the sales of galvanised iron in Australia during the month which 
elapsed immediately prior to the arrival of the mail delivered in 
this district on Monday, were no improvement upon those of the 
previous month, and left larger stocks upon hand in the different 
stores. The quotations in Melbourne were :—Anchor brand, £23 ; 
Davies’s Crown and also Orb, both £22; Walker’s Three Crown, 
£21 10s.; and Emu and stock brands, £21; all for 26 gauge, 
corrugated. 

The wire-drawers are not less cmelayed, and are steadily 

n going to Germany. 

The current demand is mostly for fencing purposes. In this 

description of iron there is a slightly better inquiry by this week’s 

Australian mail, since the business done on account of farm 
uirements had been a little improved. No. 6 had sold at £12, 

and No. 10 at £15 per ton. 

0 t of Buenos Ayres and Valparaiso orders continue to be 








a reel standard, whereby, when the reel standard is unduly di 
the connection between the drum and its driving plate will be broken. 


4543. Puriryinc Feep-waTer ror Stream Borers, W. R. Lake.—Dated 
sth November, 1878.—(A communication.)—(Complete.) td. 

The apparatus comprises a dome or other vessel placed upon or in com- 
bination with a boiler, and communicating with the same through a 
suitable opening therein, and which dome or vessel contains scraps, 
plates, or pieces supporied on a perforated plate or otherwise, and into 
the steam space of which dome the water enters through a suitable feed 
pipe and nozzle. 


4567. PorraBLe Sawinc MaAcuHINE AnD TREE Fe.ter, W. H. Suyth.— 
Dated 11th November, 1878.—(Complete.) 6d. 

A reciprocating saw has a connecting rod uniting it with a crosshead 
moving upon suitable guides. The guides are loosely united at their 
rear end with the driving axle, so that they move about it as a centre as 
the saw makes its cut. The driving crank is formed in this axle between 
the guides, and is connected with the connecting rod. A lug on the latter 
actuutes a pawl gearing with a ratchet on the end of a , to the other 
end of which is fixed a pinion gearing with a rack formed on the frame 
at the upper end of the machine, so that at each stroke the saw is fed 


4585. Puriryine Gas, H. J. Haddan.—Dated 12th November, 1878.—(A 
communication.)—(Complete,) 2d. 

Illuminating gas is purified by passing it through bone-black or 
animal charcoal. Gas is carburetted by passing it through bone-black or 
animal charcoal which has been impregnated or saturated with hydro- 
carbons. 


4586. Derecation, DecoLorisaTION, AND REFINING OF SACCHARINE 
Liquivs, H. J. Haddan.—Dated 12th November, 1878.—(A communica- 
tion.)—(Complete.) 4d. 

Nitrates and more especially nitrate of zinc are used for the defecation 
and decolorisation of saccharine liquids, with or without the addition of 
albumen, or lime, or other re-agent. They are also used for the defeca- 
tion, coagulation, and extraction of the albuminous matters in the 
recently expressed cane and beetroot juice, with or without the use of an 

kaline re-agent, or with or without the addition of albumen. They are 
also used in solution with the saccharine solutions in connection with 
bone-black or animal charcoal for the purpose of filtering such solutions. 

4614. Fire-arms, W. R. Lake.—Dated 13th November, 1878.4 communi- 
cation.}—({Complete.) 6d. 

This consists vf a movable piece for forcing each cartridge forward 
slightly as they are brought in succession in front of the hammer just 
betore the discharge, so that when the cartridge is exploded its forward 
end will project slightly beyond the front end of the cylinder into the 
rear end of the barrel, and its forward part will cover the joint and 
effectually pack the same. 

4783. Steam Vessets, J. H. Johnson.—Dated 25th November, 1878.(A 
communication.)—(Complete.) 6d. 

This relates to twin vessels. The bottom of each of these twin vessels 
is made very similar to the lower half of two cigars, placed end on to 
each other and cut in two lengthwise, the essential condition being that 
each end of each half cigar shall come to a point, whilst the space 
between shall gradually bulge out to the centre in regular curves. The 
propellers are constructed with two large double flanged wheels carrying 
endless ropes for the support of floats or paddles to act against the com- 
paratively still water between the two halves of the twin vessels. 


4809. Sewino Macuines, S. Pitt.—Dated 26th November, 1878.—(A comme- 
nicaton.)—(Complete.) 6d. 

e essential feature of this invention consists in the employment in 
machine sewing, and in connection with one needle, of two or more 
threads, either above or below, or both above and below, and whether the 
needle be pierced with one eye and the multiple threads be led through 
this eye, or with two or more eyes, and a single thread used in each eye 
or two or more threads in each eye. 

4850. Susrenpers, H. J. Haddan.—Dated 28th November, 1878.—(A com- 
munication.)—(Complete.) 4d. 

e main feature consists in the tion of two independent cords 
or webs with the shoulder straps of a suspender, by means of suitable 
connecting devices, the cords having each button holes by which to con- 
nect it to the trousers. 

4876. Macuivery ror MANUFACTURING Weavers’ Harness, W. RB. Lake. 
—Dated 29th November, 1878.—(A communication.)—(Complete.) 6d. 
ists in the bination of an intermittently revolving twine 
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spool carrier, the twine carried by each spool having been first 


n 

distributed mostly by the merchants. Corrugated sheets are 
chiefly demanded. e Cape business is much better than could 
have been expected. From that quarter likewise roofing sheet 
orders are coming, and there is a better business doing in heavy edge 
tools for the same part of the world, picks and Anglo-American 
axes being largely specified. 

On ’Change in Birmingham to-day, and in Wolverhampton 
yesterday, there was some little expectation that the wages 
difficulties of the Pittsburgh mill and forge proprietors might 
lead to the execution in this district of some American 
orders for iron urgently needed. The tone of the markets this 
week has not been strengthened by the decision to which, on 
Wednesday afternoon, the South Staffordshire Mines Drain 
Commissioners come. It was to stop the working on that night 
of all the pumps in the Tipton district. This has followed upon 
the reluctance of local capitalists to find the money meshed ty 
the Commissioners upon the security of future rates to meet the 
ae necessities. All hope is not, however, abandoned. On 
Wednesday next there will be a meeting of the colliery owners 
together with the Commissioners, when a further effort will be 
put forth to obtain some £30,000. If this fails, then conse- 
quences of a very serious character to the district will be imminent. 

This afternoon more caution than heretofore was expressed con- 
cerning the Thomas-Gilchrist process of dephosphorising the oolites 
as a commercial success. It was pointed out that it has never yet 
been ascertained what is the waste upon the conversion of Cleveland 
pig by that or any other process into steel, and some admiration 
was expressed that at the Iron and Steel Institute meeting Mr. 
Thomas Spencer so boldly defended clayband iron. 

The Pig iron trade remains in an unenviable condition, alike as 
regards the number of ‘orders upon the market and in respect of 
the prices which alone are available to makers if they intend to 
keep their furnaces going. The call for all-mine iron is very 
limited, and stocks at the furnaces do not exhibit any great 
signs of decreasing; £4 5s. for cold blast sorts was asked 
this afternoon by best Staffordshire and Shropshire houses, 
and £3 5s. for second quality. Very little iness was, 
however, done at these figures. e open market quo- 
tations for iron of sorts were never more misleadin 
than now. The part mine firms quoted from £2 12s. 6d. 
up to £2 10s., according to the mixtures. Cinder iron was com- 
paratively neglected, although the late prevailing quotations of 
£2 per ton is not now the lowest price by half-a-crown that will 
secure supplies. It is announced that two of the blast furnaces 
belonging to the Darlaston Coal and Iron Compe Limited, at 
Darlaston Green, have been leased to Messrs. Kelley and Izod, 
who will shortly put them in work again. 

The demand for coal has not become more marked upon the 
week. This circumstance, together with the announcement, 
officially communica‘ to the masters last Friday, that the 
colliers had el not to work more than eight hours a day, 
makes it likely that some collieries will be closed if individual 
action by separate firms should not succeed in inducing the men 
to do that which cannot be done by the associations. Certain 
firms have already d their intention of giving their men 
a ig work nine hours, with the alternative of the pits being 
aid off. 

The finished irun of South Staffordshire will be splendidly 
though not extensivel ee E at the Sydney and Melbourne 
Exhibitions. From the Earl of Dudley’s works there have gone 
out this week to Sydney magnificent samples of the famous 
Round Oak a and bars, and other descriptions of iron rolled 
at those mills. 

The Warwickshire coalowners have issued a circular stating 
that they are willing to re-open their pits on the following terms : 








to its appropriate rig bands, a hook located in a plane between the two 
spools, and having both a partial rotary and a rectilinear movement for 
engaging with the twines, which are crossed by the semi-revolution of 
the spool carrier, and fur carrying the same toward the centre of the 
machine preparatory to the metal clasps for completing the heddle eye ; 
and mechanism for carrying out contemporaneously, or nearly so, other 
lengths of twine to the rig bands, preparatory to the coming into action 
of mechanism for crocheting or otherwise attaching such twines to their 
bands, whereby heddles for loom ess are formed, composed of two 
twines laid parallel with each other and interlocked, and ready to have 
their eyes formed by the application of metal clasps. 

4965. Dryinc anp oTHEeR ComposiTiIONs OR ComPpouNDs FOR OILS, 
Patnts, &., W. R. Lake.—Dated 4th December, 1878.—(A communica- 
tion.)—{Complete.) 4d. 

To prepare 45 gallons of the dryer, 10 Ib. of caustic soda is dissolved in 
water and boiled with 74 gallonsof oil (linseed preferred) until it becomes 


—Pil ’s wages to be 3s. 44d. per day; allowance of coal to 
be given to householders at the rate of 12 cwt. per month. The 
men offer the matter to open arbitration, and have selected their 
representatives. 2000 men are now out, and an amicable settle- 
ment is likely to be arrived at by means of arbitration. 

The Co-operative Stock Lockworks in Wolverhampton are, I 
am happy to state, likely to tide over their present difficulties 
and continue in operation. 

At a meeting of the North Staffordshire Mining Institute, on 
Monday, a paper was read by Mr. Daniel Adamson, ‘‘ On Some 
of the Properties of Puddied Iron, Ingot Iron, and Stee! for 
Constructive Purposes.” Mr. Adamson advocated the more 
extensive manufacture and use of the Bessemer and Martin- 
Siemens steel. The discussion was adjourned until the next 





plastic; 10 gallons of the aqueous solution of the chloride of g 

is then added, and the mixture cleansed with water; 34 lb. of resin is 

then added, and the whole mass simmered over a fire until it becomes 

irae when itis removed, and about 35 gallons of linseed oil 

added. 

SOOO. Manuracrore or Boots, W. R. Miller and M. R. Creighton.—Dated 
6th December, 1878.—(Complete.) 6d. 

A counter protector forming _ of the boot extends from a point in 
front of one of the eye or side seams over the said seam to a point in 
front of the opposite eye or side seam, and is secured to the boot front 
by rows of stitches. This counter protector retains the counter or heel 
stiffener in place and strengthens the eye or side seams which it covers. 
The protector may be applied so as not to cover the eye or side seams, in 
which case it serves — to reinforce the back and cover the counter. 
A stay strip may be app! to the eye or side seams, a portion of the 
stitches of the seam being utilised to secure one edge of the strip. Two 
stay strips may be employed in combination with the counter protector, 
the strips being arranged to cover the lateral edges of the protector to 
which they are secured. 





The South Staffordshire Mines Drainage Commissioners carried 
out on Wednesday night the resolution to which they came in 
the afternoon. All the pumping engines in the control of the 
Commissioners were ordered to be stopped. There was therefore 
yesterday great concern throughout the ‘Tipton district among 
all classes of people. It is upon every ground to be desired that 
bonds for the thirty thousand pounds required will be taken up 
at next Wednesday’s meeting. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
THERE is very little to report this week with regard to trade in 


this district, business for the most part being practically ee 
in consequence of the holidays, many of the works not having 
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n started at all, and it is only in very exceptional cases where 
tre have been kept open after Wednesday. 

‘The market at Manchester on Tuesday, which is the only 
meeting being held this week, was but very poorly attended by 
either buyers or sellers, and with the eo ge that a few sales 
of small parcels have onempee up here and there as an indication 
that there is something doing, no transactions of any importance 
are reported. So far as any estimate of prices can be formed, the 
tendency of the market is easier, but in the absence of any busi- 
ness to test actual values, it can only be said that quotations are 
nominally the same as last week. aa : 

Lancashire makers of mig Woe have been doing little or nothing, 
and for delivery into Manchester their quotations remain at about 
45s, per ton for No. 3 foundry, and 44s. 6d. for No. 4 forge, 
less Jy. In outside brands business has also been extremely dull, 
and Lincolnshire and Derbyshire irons are in some cases bein; 
offered here at very low figures. Foundry qualities deliver 
equal to Manchester could be bought at about 44s. to 44s. 6d., 
and forge numbers at about 42s. 6d. to 43s. per ton, less 24. The 
are scarcely any prices quoted for Middlesbrough iron, as there 
is practically no i doing, but although there is a belief in 
some quarters that the recent failures and the curtailed produc- 
tion of North-country iron will tend to stiffen the market, sellers 
are not only willing to take less money, but there is a disposition 
to quote for long forward deliveries, in some cases extending into 
next year. GM.Bs delivered equal to Manchester could be 
bought at from 42s, 10d. to 43s. 10d. per ton net cash. In finished 
iron there has been scarcely anything doing, and where there are 
anything like good specifications to obtained North Stafford- 
shire bars are being offered in this district on very favourable 
terms to buyers. The quoted prices for delivery into the Man- 
chester district are about as under :—Lancashire and Middles- 
brough bars, £5 10s. to £5 15s. ; and North Staffordshire bars, 
£5 13s, 6d. per ton never. 

The coal trade has been very dull, and the pits, as a rule, have 
not been working more than from two to three days during the 
past week. For house fire coals a moderate demand is still 
reported in some quarters and for gas coals there are a good many 
inquiries, with a few contracts being settled at low prices, For 
other classes of fuel there has been but a very small inquiry 
owing to the general stoppage of works. Prices are low and 
weak, and the average quotations at the pit are about as under : 
Best house coal, 9s. to 9s. 6d.; seconds, 6s. 3d. to 7s. 6d.; common, 
5s. 6d. to 6s.; steam and forge coal, 4s. 6d. to 5s, 64.; goes burgy, 
4s. to 4s. 3d.; good slack, 3s. to 3s, 6d.; and common, 2s. to 2s. 6d. 

r ton. 

PoThere is very little that is new to report of the position of the 
hematite district of North Lancashire and Cumberland. Many 
of the works have been stopped this week for the holidays. The 
demand for Bessemer iron remains good, and large deliveries are 
going to the Continent and to the works of local steel makers, who 
are well supplied with orders for rails and merchant qualities of 
steel. Forge and foundry iron are in quiet request, and large 
stocks of this a of metal are held by many of the makers 
in the district. Shipbuilders have recently ked several 
orders. Finished iron workers have not many orders in hand, 
and several of their mills are out of employment. Iron ore is 
selling at from 9s. to 11s. per ton. ‘The coal trade is very quiet 
both as regards manufacturing and domestic qualities. Coke is 
in ter delivery, and the furnaces which were damped down 
owing to the inability of Durham coke burners to supply the 
requisite tonnage have again been put in full blast. The Barrow 
Shipbuilding Company have launched the first of twosteel yachts 
built for the Furness Railway Company for Lake Windermere. 
Messrs. Shepherd and Leech launched last week a screw trawl 
boat, 63ft. long and 44 tons register. Messrs. Henderson 
Brothers, of the Anchor line of steamers, have contracted with the 
Barrow Shipbuilding Company for a new steamer to be owned 
by the Barrow Steamship Company, of the following dimensions : 
—Length, 445ft.; breadth, 444ft.; and depth, 344ft. Her gross 
tonnage will be about 5200 tons, and her horse-power 3500. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ow1nc to the holidays the pig iron trade of Cleveland has been 
extremely quiet. The iron market on Tuesday was thinly 
attended, and there was a very great disinclination on the part of 
consumers to purchase. Makers also were not very anxious to 
sell. Rates are now lower than they were previous to the strike, 
and there appears to be a likelihood of a further fall. On Tues- 
day the generally accepted quotation was 34s. 6d. for No. 3. 
Before the strike commenced it could not be obtained for less 
than 36s., and during the strike it went up to 41s. It is difficult 
to account for the present fall on any other ground than lack of 
demand. Stocks have been very largely reduced during the 2 yo 
six or eight weeks, and usually a reduction of stocks has led to 
an increased demand. It does not, however, appear to have had 
effect this time. 

The statistics just issued by the Cleveland Ironmasters’ Asso- 
ciation show that during the month of May 68,536 tons of Cleve- 
land pig iron were made, and 9735 tons of hematite and spiegeleisen. 
In April the make of Cleveland iron alone was 111,102 tons, and 
in March 134,682 tons, the make of hematite and spiegeleisen in 
April being 17,146 tons, and in March 27,339 tons. From these 
figuresit will be seen that the strikeof Durham miners had a serious 
effect upon the iron trade of Cleveland. Of the 165 furnaces in 
the Cleveland district, the number in blast on the 3lst March was 

On the 30th April the number blowing was reduced to 52, 
and on the 3lst May the number was 67. This shows that 18 
furnaces ~ down or put out in April or May had not up to 
the 3lst May been put into — again. It is very probable 
that the greater part of the 18 
tisfactory tion of trade appears. that is so, the effect 
upon trade will, of course, be extremely beneficial, as the —_ 
accumulation of stocks will be diminished month by month. 
During the month of May the makers’ stocks and public and 
rivate stores have been reduced by nearly 52,000 tons. This 
ecrease would, no doubt, have been greater but for the fact that 
the local ironworks, being hampered for want of fuel, have many 
of them been bareag ay Veep: the strike. The foreign and 
coastwise shipments in May amounted together to 71,456 tons, as 
compared with 74,143 tons in the corresponding month of last 
ood The shipments, foreign, during the month were more than 
tons above those of May, 1878, and the coastwise shipments 
nearly 12,000 tons below. 

The steel industry continues to find favour generally in the 
district. There are a few iron manufacturers in Cleveland, 
as a glance at the published report of the ‘‘ Proceedings” of the 
Iron and Steel Institute will show, who are trying to persuade 
themselves and others that the glory of the iron manufacture hasnot 
departed. Their opinions are, however, very much more than 
parte ow by actual circumstances. But for the lack of confi- 
dence forced upon the district by the recent failures, there would 
have been some striking manifestations of the belief of capitalists 
in the ‘new thing.” Heavily handicapped as the district has 
been, it is not improbable that very soon a decided move will be 
made towards the introduction of steel works. In the meantime, 
Messrs. Bolckow, Vaughan, and Co. reap what they have sown. 

The meeting of the creditors of Messrs. Lloyd and Co. was held 
on Friday last. The balance-sheet presented a more hopeful 
state of affairs than was e Great commiseration was 
expressed with the three partners in the company—Messrs. Isaac 

ilson, M.P., W. R. I, opkins, and E. Gilkes—who had, it 
was shown, entirely exhausted their private means in endeavour- 
ing to keep the company afloat. By a special resolution the dis- 
charge of the debtors was at once granted. Mr. E. Waterhouse 
and Mr. Peat were aoe trustees, with a committee of 
inspection consisting of Mr. Stobart, Mr. David Dale, Mr. T,. H. 


will not be blown in until a more 





The finished iron trade is suffering very considerably from the 
effects of the general depression, the strike, and financial compli- 
cations. The Darlington Iron Company are taking steps for 
adapting their plant to the production of steel rails, and are com- 
mencing operations for the erection of Bessemer converters and 
blowing engines. The question of the proposed reduction of 15 
per cent. in the wages of high-priced men in plate mills, which 
was referred to the sole arbitration of Mr. David Dale, has not 
yet been adjudicated upon. 

Some irregularity in the delivery of coal and coke has been 
experienced at the beginning of the week in consequence of the 
colliers at many of the pits insisting upon their Whitsuntide 
holiday. It had been supposed that after a rest of eight weeks 
they would have been prepared to forego that holiday. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is not much work done in this district during Whit- 
week. In nearly all the leading firms the two first days are held 
as holidays, and in several establishments there is a complete 
cessation of work from Monday to Saturday. It is not difficult 
for the employers at this time to let the workmen ie. and 
‘lost time ” is easily made up in these days of limited labour. 
In the iron trade things go from bad to worse. For best 
Staffordshire bars the stan rice is only £7 10s. per ton, and 
special terms are sometimes made for considerable orders at even 
lower rates. Medium and common irons are still drooping, and 
yet the demand is not stimulated by the lowness of price. 
The greater part of the trade done at present is entirely unre- 
munerative. 

I think I mentioned in a previous letter that the Wortley Iron- 
works in this district, which have been worked uninterruptedly 
for forty years, had been closed through the impossibility of 
making a profit. No extensions in the hours of labour, or 
reductions in the rates of wages, would have met the case, and 
they therefore resolved to give up working till better times came 
round. A few men are being kept on to complete contracts. I fear 
that many concerns which are still being carried on are in a 
similar condition. It is very freely admitted that few private 
concerns are doing more than paying expenses, and if this is all 
that can be accomplished by firms which have the advantage of 
the strict personal supervision of the partners, shareholders in 
limited companies may consider themselves very fortunate if they 
receive a modest dividend honestly earned. Where heavy stocks 
and costly plant have to be maintained, the work of profitably 
conducting a business has been exceedingly difficult of late years. 
Bad trade and meagre profits have not only had to be faced, but 
nay by al the depreciation in both plant and stock has had to 

covered, 

The Hallamshire Steel and File Company, Limited, has 
recently opened a new sheet and wire rolling mills, from which 
good work is expected. 

The colliers are jubilant over their victory in the wages award. 
Messrs. Frith and Chappell, the secretaries of the South York- 
shire Miners’ Union, have issued a circular, in which they con- 
gratulate the men on the result of the arbitration, and ~— 
upon them the desirability of thorough combination. “It is 
only right and proper,” say the secretaries, ‘‘that we should tell 
you plainly that you cannot win battles, either by strikes, setting 
down the collieries, or any other method, unless you are 
organised and disposed to do your duty like sensible and resolute 
men. Nor can you enforce arbitration as the justest and best 
way of settling disputes, unless you are sufficiently disciplined 
to be able to fight effectually; and to be so you must 
organise yourselves and join the banner of union bythousands. We 
therefore call upon you without loss of time or unmanly hesita- 
tion to do so.” A meeting has been held in the Derbyshire 
district, at which a resolution in favour of combining with the 
South Yorkshire Union was passed. The secretaries ask both 
union and non-union men to meet in their several localities and 
“levy yourselves to meet the outlay just incurred in defending 
your wages.” ‘‘ You have got good value,” add the secretaries, 
‘**and we ask you, like honest men, to pay something to cover 
the cost of getting it.” A hint is thrown out that something 
may be done in the way of demanding an advance of wages; but 
this, I expect, is intended more to encourage the flow of contribu- 
tions from the lodges to the executive, than with any immediate 
intention of finding us another wages dispute. 

A meeting of the coalowners will be held before this letter sees 
the light, and then it will be decided whether the collieries, or 
any of them, shall be closed. In the meantime the pits are being 
worked at the old rate of wages. 

hear that during the sitting of the British Association, in 
August, further experiments will be made on the Hollway pro- 
cess for the utilisation of sulphides. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


So far from exhibiting any improvement this week, the iron 
market has been less active than before, and prices of both 
warrants and makers’ iron are again reduced. The shipments of 
pigs abroad are still comparatively very large, last week’s exports 
amounting to 15,434 tons as compa with 7362 in the corre- 
sponding week of last year. But the production is kept well up, 
and the stocks are so extensive that it would require a much 
greater consumption to raise the prices, and give to the market 
that healthy activity which has so long been wanting. In the 
course of the past week 2590 tons of pigs were added to the stock 
in Messrs. Connal and Co.’s stores, which now amounts to 
266,268 tons. There are 89 furnaces in blast as compared with 
91 at the same date last year. 

The warrant market was a shade firmer on Friday forenoon, 
when business was done at 42s. 1d. cash and from 42s. 3d. to 
42s, 4d. one month, the cash quotations in the afternoon being 
4d. better. On Monday, however, the market was again dull, 
with a decline in prices. Business was done in the forenoon at 
from 42s, to 41s, 1ld. cash and 42s. 3d. to 42s, 2d. one month, 
while 41s. 104d. cash was accepted in the afternoon. The 
market was flat on Tuesday, with a further decline, business 
being done at 41s. 9d. to 41s. 7d. cash, and 42s. to 41s. 94d. one 
month. Although the shipments are large, makers’ prices con- 
tinue much depressed, and have declined to the extent of from 
6d. to 1s. per ton in the course of the past week. 

There is little activity in the manufactured iron department, 
and engineers and ironfounders are comparatively slack. Last 
week’s shipments of iron manufactures from the Clyde embraced 
an iron valued at £3800 for Rangoon, £ worth of 
machinery, castings, £5709 sewing machines, and £16,000 
worth of miscellaneous articles. 

In the coal trade of the West of Scotland there was but a 
small business done last week, both the home and foreign depart- 
ments being quieter, and the prices very low. There has not 
been so much inquiry in the Eastern mining counties as in recent 
weeks. The demand for shipment has slightly fallen off, and the 
inland trade is also quieter. At present the facilities for trans- 
mission of coals from the collieries to the different ports are all 
that could be desired. 

The Glasgow Iron Company have issued a notice to all their 
ones connected with both pits and ironworks that their wages 

ill be reduced at the end of a fortnight, the amount of the reduc- 
tion not being mentioned. In consequence of the severe and long- 
continued depression of trade, the Shotts Iron Company have 
intimated that they will be obliged to make a reduction of the 
number of persons employed in all the various departments of 
the works, and that the rates of wages will, besides, have to be 
re-arranged. The alterations in question will take effect from 





Richardson, Mr. J. Richardson, and Mr. J. Stevenson. 


of working hours have likewise been given to the moulders in the 
Can district, and a similar movement is spreading through- 
out the different branches of the iron trade all over the country. 

The Clyde shipbuilding returns for the month of May show an 
unexp y turnout of work, but the amount of work on 
hand in the different yards is said to be comparatively limited. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A BETTER state of things prevails at Swansea, and the announce- 
ment that the dock contract has been signed has given marked 
satisfaction. 

From statistics issued I see that April and May exports 
amounted to 4000 tons register over corresponding months of last 
year. The tin-plate e in that district is also active, and the 
demand is scarcely met by the existing make. In the matter of 
patent fuel Cory and Co. sent upw of 2000 tons away from 
this port last week, principally to Algiers and France. At 
Cardiff the exports have not been so favourable, the week show- 
ing a decline compared with the preceding one of 15,000 to 20,000 


tons. 

At Newport business is brisk, but whether owing to resumption 
of work at the Durham collieries, or the Whitsuntide holidays, 
there is not so much coal being exported. Several vessels of ~~ 
ton: , some exceeding 2000 tons, have left of late, and trade 
with France, Gibraltar, and Russia is fairly sustained. The 
total exports of coal from all Wales last week amounted to 111,837 
tons. The total iron and steel was inconsiderable, only 1981 tons 
having been despatched. The bulk of this from Cardiff was in 
the form of bars from the Dowlais and Llynvi companies, Rio de 
Janeiro having the bulk from Newport in the form of rails. The 
iron and steel trade is in a depressed state, and very few orders of 
any accountare being placed. Someactivity isca at those works 
which have taken to making coke bar for tin-plate, and if no 
evil effects accrue from the placing of a higher erican tariff, 
I shall expect other works will devote a part of their establish- 
ments to the same purpose. Cyfarthfa, it is believed, would 
enter into this branch with confidence, if so wished, a good stock 
of the best Welsh ore being on the banks, with large quantities, 
in addition, of hematite and Spanish ore. 

It is probable that some stoppage will take place at the 
Tredegar collieries, the men having refused to entertain the 
question of a reduction. Possibly reconsideration will suggest 
acceptance, as it has now been largely doue in other parts. e 
Rhondda, Mountain Ash, Aberdare, and some sections of the 
Merthyr colliers are ——. bmg to a reduction which will 
shortly be enforced. Mr. day supports the view taken - 
the coalowners, and at a large meeting held at Mountain As 
last week, strongly advised the men not to follow the 
course recommended at Barnsley. In his opinion, by doing so 
they would simply foster the trade of the North of England to 
the detriment of that of Wales. 

t steam No. 4 and Rhondda No. 3 are in good demand, 
but inferior coals and collieries working lower measures are very 
little noticed. An important addition to the known area of 
No. 3 Rhondda—considered by best authorities as the leading 
coal for all iron manufacturing ae Ar been made within 
the last day or two in the neighbourhood of Pontypridd by the 
finding of coal in Pont Shon Horton sinking. 

There is a prospect I hear of a speedy beginning of the new line 
from Treforest and Newport by way of Caerphilly, also a con- 
version of the tram-road _ seo ontypridd to Treforest into a rail- 
rey The London and North-Western extension from Dowlais 
to Merthyr was to have been opened on June 4th, but Col. Rich 
has suggested some alterations at the junction with the Brecon 
line, which will take some little time to complete, probably 
another week. The importance of Merthyr as a central railway 
district will by the addition of the London and North-Western 
be considerably enhanced, as there will then be no less than forty 
trains running in and out daily to all points of the compass. 

The Ogmore colliers have given notice for a return of the 10 per 
cent. lately enforced. 

1000 men are out in the building trade at Bristol. The dispute 
is a reduction of 4d. per hour. 

Messrs. Hosgood and Co. are in treaty for Rudry Sy 
Works near Caerphilly, but the transfer is not yet effected. Due 
notice will be given when the sale has taken place. 

The Tredegar colliers have resumed work at the reduction. 

An important meeting of tin-plate manufacturers was held at 
Swansea, when it was reported that thirty more makers had 
given in their adherence to a limit of make to four days per week, 
and a retention of 16s. as the lowest price for I.C. plates. 
Prospects now very hopeful. 








BritTIsH ASSOCIATION oF Gas Manacers.—The sixteenth 
annual general meeting of this association will be held on Tues- 
day, Wednesday, Thursday, and Friday, the 10th, 11th, 12th, and 
13th June, 1879, at the Institution of the Philosophical Society, 
i ay Rie Mr. William J. Warner, C.E., president, 
sai od thechair. The order of proceedings will be as follows :— 
On Tues ay, June 10th, 1879, there will be a morning meeting, 
the chair to be taken at ten o’clock. Inaugural address by the 
president ; admission of new members; reading of papers and 
communications. Evening meeting, the chair to be taken at 
half-past seven: A lecture will be delivered by G. A. Lebour, 
ae F.G.8., Professor of Geology in the University of Durham 
College of Physical Science, Newcastle-on-Tyne, on “‘ Practical 
Notes on Coal and Coal Getting.” Wednesday, June ith, 1879 
the chair to be taken at ten o'clock: Reading of papers and 
communications, and the transaction of other business; election 
of officers for the ensuing year, &c. At 6 p.m. the members and 
friends will dine together at the assembly rooms, in Newcastle-on- 
Tyne. Tickets for the dinner, 7s. 6d. each, may be had from the 
secretary, if taken on or before the 10th June. After that date 
10s. be charged. Thursday, June 12th, 1879: The North of 
England District Association and their friends being desirous of 
offering hospitality tothe members of the British Association of 
Gas Managers have invited them to an excursion to Alnwick 
Castle, one of the seats of the Duke of Northumberland, on 
whose grounds a luncheon will be provided, and on Friday, June 
13th, 1879, the members will be invited by the same boa to 
inspect the a works of Sir Wm. G. Armstrong and bo., 
the swing bridge, chemical and other works on the Tyne, and then 
proceed to dine at the Aquarium, Tynemouth. Detailed parti- 
culars of these excursions will be announced at or before the 
meeting on the 10th. The following papers will be read :—(1) 
‘The Automatic Pressure Ch: r,” by Wm. Cowan, of Edin- 
burgh.” (2) ‘‘How can Gas Companies best Promote the 
Application of Gas for Heating a. by Thos. Travers, 
of Cork. (3) “‘ Lighting by Gas and Electricity,” by Wm. Sugg, 
of London. (4) “‘ Notes on the Rapid Corrosion of Gasholders in 
Hot Climates,” by L. Monk, of Lanark. (5) ‘‘ Protective Paints 
for Gasholders,” by J. Douglas, of Portsea. (6) ‘‘ Gas Engines,” 
by Ww. Carr, of Halifax. yo “Coke, the best Means of Utilis- 
ing it,” by é. Sellars, of York. ) ‘“* Economy in the Construc- 
tion of Engineerin, Works,” by J. W. Sandeman, of Newcastle- 
on-Tyne, 9) ‘GA New Form of Condenser,” by J. Douglas, of 
Portsea. (10) ‘‘A New Form of Condenser,” by Wm. Wright, 
of Brighton. (11) ‘The Application of Hydraulic Machinery 
to Gasworks,” by J. A. G. , of Newcastle-on-Tyne. (12) 
‘* Economy in Raising Steam in connection with Gasworks,” by 
F. M. Harris, of Falmouth. (13) ‘The Albo-Carbon Light,” 
by J. Douglas, of Portsea. (14) ‘“‘The Lamp-lighter’s Tell e 
and Time-keeper,” by E. Price, of Hampton Wick. x * The 
Gas Supply Pi beyond the Consumer’s Meter.” By N. H. 
Humphrys, of tbury. (16) “‘The Estimation of Ammonia 





Saturday first. Notices of a reduction of wages and extension 


es 
in Gas Liquor,” by Wm. Foster, of London. (a7) “ Hydraulic 
v. Faced Valves for Purifiers,” by Jas, Thomas, of Bodmin. 
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PRICES CURRENT OF IRON AND STEEL. 


Tux following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote diff t 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 








ScorLanp— £58. d. £5. d. 
G.m.b.—No. 1.. 23 0 ar = aS We 
No. 8.. 216 -8 . 28 6 
Gartsherrie—No. 1 2 7 0} Eglinton—No. L 220 
No. 8 - 23 0 No. 210 
Coltness—No. 1 - 21 0 Dalmellington— No. 1. 220 
ae SS No. 210 
Summerlee—No. 1 250 marten.” 
No, 8 22 6 
Langloan—No.1 .. .. 2 9 6 Carron—Ho. 3. ay ee 
Yo. 3 - 236 217 6 
Carnbroe—No. 1 : 4 ; Do., epecaly selected 8 5 0 
Monkland—No. 1 | 2 3 0 At Grangemouth. 
3. = 6 z 
Chapethall—No. 1. css Shotts—No. 1 .. ot oe ae 
Bao ceo 240 
No. 3.. 000 At Leith. 
Clyde—No.1 .. . 23 6 
No. 21 6] 
The above at Glasgow, as Geieeneey at en i 
deliverable alongside. No. Lee ss oe vs 118 0 
o. oo, oo sa oo © 8 8 
Geet 2 Bac se . . ¢| No. 3: ‘ sare Pat ee 114 0 
| 0. oun: os 
At Broomiciaw.” No. 4, forge .. .. .. 118 6 
Calder—No. .. os 27 0| Mottled .. .. :. 2: 113 0 
No. 2 | cn nb vee ep 00 OBO. 8B 
At het Dundas. Thornaby, No.3 .. .. 210 0 


MonMovurTusHiIne—Tredegar No. 8 tin- ry nats, pig iron, 60s. 0d. at works, 


less 2} per cen’ 

> Tredegar No. Saaahe ~~ — Od. do. 
£8.4da. £8.44. 
Warrs—No. 2, f.0.b., Newport .. 27 6to0 00 
Forge, at works . 2 5 0to210 0 

40s. per ton for rail quality. 
Common pig, at works. . 20 0to0 0 0 
DersysHinE—No. 1, at Sheffield 23 0to2 6 0 
No. 3 . 20 0to2 5 0 
LANCASHIRE, delivered in Menthester—No. ‘3 25 0t00 0 0 
” No.4 2 4 6t00 0 0 
K. H. Messelmoun’ .. 20 - 5 0 0t00 0 0 


Messrs. WHITWELL and Co.'s Stockton net Prices (on trucks) are— 
£1 16s. 6d.; No. 4 forge, £1 15s. 6d.; “ Thornaby” No. 4 forge, £2 5 
“B Thornaby,” £2 7s. 6d. net. 


Hematite, at works, 2} dis. for prompt cash. 


Ba 
2 
Fad 


6d.; 


Millom “‘ Bessemer "—No. 1 oo» $8.4 

No. 2 os Bah. 

No. 3 a? 

Ordinary No. 3 cn es 

No. 4 -- 216 6 

No.5 .. 6 oe sé -- 216 6 

Mottled .. os = ss os ee - 215 0 

s ~ F as aon ae oe » - 215 0 

Maryport Hema ite—No. ° . ~ Bos SB 

No. 2 ° 3 00 

No. 3 ° 217 6 

No. 4 ; 217 6 

No. 5 ° 217 6 

Mottled and white .. be . 217 6 

** Bessemer ” — No. i ae on ae on « 826 

No.2 .. - ee o - 300 

No. ; i 217 6 

Puddled Bar— 

Wates—Rail quality, at works = -. £3 0 Oto 10 
CLEVELAND, delivered 310 0 to 12 


Fox, _ and Co., iéin., plate quality, 


Lae o ww 
i} te 
ofc oS 





per to 312 6 to 
LaxcasttRs —Pearion and Knowles Coal and 

Iron Co. .. «- 4 5 Oto 10 

MANUFACTURED IRON. 
Ship Plates— 

Pearson & KNow es Co., best, » 2 dis. for cash .. — os 
Grascow, f.o.b. . £6 0 Oto 610 0 
Waes—At works, ‘net - . én - 65 0to 000 
MIDDLESERO’, delivered - 6-2 6to 5 7 6 
Fox, Heap, & Co., at works, ‘cash less 2+ 

Ship or bridge plates (A) oa a - &§8 0 

A 5 
Mast plates (==) a Neth: beesita decease wend ae 
Superior do. (sees) oo ee eo os a - 61 0 
Boiler Plates— 
Weise am ie = Se a - 6°5 Oto 7 0 6 
Prarson and Know es, to 5 cwt. each te on is B58 
Do. best best . . “A i on rt - 915 @ 
Do. treble best .. ee oe s° 1115 0 
Sheffield .. ise oe £10 0 0 to 12 00 
per cent. discount for cash. The Pearson and Knowles Co.’s prices 
of ed iron include delivery at station in Liverpool, Manchester, or 


Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Low Moor, terms in each case 2} dis. for cash in payment of 
monthly accounts, or 1} per cent. dis. for cash in heu of three 


months’ bill. The Low Moor Co. deliver in London at 10s.; 
Liverpool, 7s. 6d.; and me, 7 ton extra. £ad. 
Under 2} cwt. each oT) sic -beaacart 120 
2 cwt. and under 3 cwt. 130 
3 cwt. = cwt. 150 
34 cwt. > 4 cwt. 239 
4 cwt. 2° 5 cwt. 110 0 
5 cwt. “ § ewt. 113 0 
6 cwt. ewt. 116 0 
7 cwt. and pines of 119 0 
Plates exceeding 6ft. wide, 2s. per ont, aie. an siaiie encoding 8ft. 
wide subject to special quotation. All plates differing from a square 
form or mad taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s 
favies Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 
** Moxmoor” (E. T. Wricnt and Sons). Best, to 5 ewt., 
to aft. in. wide, and to $2 superficial feet, per ton 900 
at works ee du 
Best best ee ae ee ee - 000 
oat tet bent, ‘todewt. <. ee os ho + 200 
Special, to 3 -- 1610 0 
Seat entees ter overweight, sketches, &c. 
Bargows and Sons— 
B.B.H. Bloomfield plates .. oe es yb - 910 0 
» Best Cg ee 
» Best plates .. os = > - HW @ 
Fox, Heap, and Co., at works, cash leas 24— 
A 
Boiler shell plates (|—*_) CARE RINET YE ee ee 
750 
ps (a 
Do. mene gruty we “a i a i, OS 
Giascow, f.0.b. » ‘ £6 10s.to 7 00 
Angle Iron— 
Low Moor, terms as above. per - 
Land T iron, not exceeding ten united inches .. 20 
‘or each additional inch extra per cwt., 1s. 
Barrows Sons — 
B.B.H. best angle iron, at works. . és os OW? 
Pearson and Kyow.es—less 2} per cent. tor at 610 0 
ee oe eee oe ae eer Oe 
Best boiler do., per tor ow 750 
Wanrwat and Co., jes 2} acount, per ton es - 51% 0 
Best Se So oe - 615 0 
Best best boiler os os os ee oe - 7TH 0 





“ Monmoor,” at Lo works, up to eight waniet ie.. 710 0 
est: 


Best best do. : oc. 980 
T-iron, as above, 10s. extra. 
sen ee eo 10s. extra. 
»  9in. to ldin., 20s, extra. 


aD 
~ 
i—J 
oo 


CLEVELA: . £5 to 0 
Warsi“ Best best ” angles from 1; c1}c516 to Sin. 6 

\ “ghaiaies f.0.b. leas aes ie. 
Grascow, f.0.b. -» &5 10s. 6 
ABERDARE... oe oe ee ee eo & ®@ 0 


Bar Iron— 
Low Moor, terms as for plates, &c.— 


ss 
osc wo 
oo co 


Perewt. £ 8. d. 

Flat, round, or sqm, ™s ewt. ee oe 02.6 

Do., 3} to 5 cwt. ° 100 

Do., 5 cwt. and upwards oe 130 

Flats— ljin. by in. and upwards... 019 0 

2 under jin. thick to }in. 100 

-” under “ to jin. es F : 

o- under 140 
For each jin. ans than lin. wide, extra, 10s. cathe ‘ton. 

Squares—tin. and upwards 019 0 

a 7-16in 110 

= ia. ‘and 5-idin. 130 

ned ; 150 

Rounds in, and upwards 019 0 

- 9-16in. an: i: <o 110 

” 7-16in. and 130 

” 5-16in. 150 

ee 


vo RS ee ea ene eT 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
**Monmoor Crown” (E. T. Wricut and Sons), at the 
works, per ton— 
Bars, a to 3in. round and square, or to 6éin. flat 


” ” ” ” ” 


7 

o 8 

Best best pa *- a » - 
Rivet iron, usual sizes in os ee “ io +8 
Best: best 0 


eococoo 


Byperen sas and Sons, at ‘works, per t ton short— ry 


Rounp Oak, Du DLEY, per ton— 


on | 
“ 
o 
ocooooa c=) ocoocooo 


Ordinary bars . : se on os . £3 
Single best .. > se ee oe ss -, ae 
Wouble best .. ve es on ee = a BS 
Treble best .. Pr es os 2 os . BO 

0 


Best rivet ns ep ae “2 ee - a BD 
Glasgow bars, per ton, £5 10s. to £6 0s. 
Merchant Bars— 
WHITWELL and Co., f o.b. works os for row per _ 


— 


Crown quality. 510 0 
Best 600 
Ship rivet iron ° 6 5 0 

Crown — = Thornaby’ * 700 
Best ° - 8 00 
Best best ee 900 

Detail specifications from warehouse 10s. per ton extra. 
Common Welsh bars, £5 f.o.b. South Wales ports, net cash. 
The Pearson and Know es Co.— 

Flats, from lin. to 6in. wide by jin. thick and apwards 6 0 0 

Rounds and squares, from din. to 3in. .. 600 
Best, 10s.; best best, 30s.; treble best, 60s. per ton extra. 

Sheet— £8. d. 
“ Monmoor” (E. T. Wricut and — to = i 3ft. 

— pet emia at works ° 8 0 0 
Best 900 
Best best. ée ~~ ww 00 

Barrows and Sons— 
B.B.H. oe 910 0 
é 1100 
: best best do.. 12 0 0 
Wa es—Treforest Tin- late Works— 
Coked tin, at Cardiff, 15s. 8d. to 16s. 6d. ; 17s. 6d. in London. 
Lydney—Charcoal tin, Se... -£1 0 0to 0 0 0 
Terne. ° oo os + 110t0.000 
Coke tin ee _ ee + 019 6to 000 

Swansea .. ‘a am + 016 Oto 017 0 

Gadly’s Aberdare coke ‘a oe -- 016 Oto 017 0 

Best charcoal .. os si ne - 019 Oto 100 

Morriston at works .. ée a6 -- O16 Oto 016 6 


The Pearson and Know es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 715 0 
Best and best for galvanising, 10s. per ton extra ; best best, 30s. 
CROWTHER Bros. and Co.— 
Tin Sheets—“ Lion & oe" wear 
Coke, ann <a Singles, percwt. 1 14 
Charcoal do. . me 119 
Best charcoal do. 21 
Doubles to 24 x Zs 2s., and lattens to 26 w. gs 
4s. per owt. extra. 


Patent Coated Sheets— 


-. Singles and doubles, per cwt. 
B terne.. “e om ° 2 Ao 


ooo 


” 


HHO 
eo 
= 


Lattens to - w. g-, 2s. per ewt. extra at works, 
less 2} per cent. discount. 


Wire—RY.Lanps Brorners, Limited, Warrington— 
Best Ww Annealed drawn fencing wire, per ton— 
£10 i £10 15s. £il 5s. £11 lis. £12 lis. 
Nos. 7 8 10 


9 
a free alongside ship Liverpool, 2} per cent. 
Nail Rods—G.ascow, f.0.b. 6 0to0 0 
CLEVELAND .. « 5 5to510 
Hoops and Strips—Prarsox _" ceewnee— 


Ordinary sizes and gauges, up to Sin. wide .. - 61.0 
Best, 10s.; best best, 30s. per ton extra. 
Rails—G.ascow, f.o.b. .. 5 0 0t0o6 0 0 
CLEv ELAND—Heavy rails 45 0to415 0 

Light do. 412 6to5 7 6 
Wa es—Tredegar — Company 5 0 0to0 0 0 
f.0.b. Newport. 


Ordinary —- of iron rails above 50 lb. per yard in 250 ton lots, 
£4 12s. 6d. per ton f.0.b. Newport, net cash. 
For cullieay a sidings, works, £3 15s. to £4 7s. 6d. per ton. 
Colliery bridge rails, in 10-ton lots, net cash £5 0 0 


Fishplates, ai works, any section . 57/6 to6 0 

Old and D'H flange rails, at works . 210to3 5 

ae Se f.o.b. 3 0to3 10 

Pipes—Gutasoow, f.o.b. .. 4 0to5 0 
STEEL. 

SHEFFIELD—At works— £8. 4. 2s. 4. 
Spring steel 9 0 0to1710 0 
Ordinary cast rods - es - ee to 21 0 0 
Fair average steel oo os se -- 24 0 0 to 32 0 0 
Sheet, crucib! ° és -- 20 0 0to60 0 0 

heets, ee 12 0 Otol6 0 0 
frome ee task. oe ° os 80 0 0to45 0 0 
Best special stee - ae -- 48 0 Oto75 0 0 
R. Menbet's special too _ -- 140 0 Oto224 0 0 
Fine rolled, for clock springs, Kee -- 60 0 Oto 70 0 0 
Rails—Siemens, at works - 000to 000 
r, ordinary 410 0to 510 0 

Do. superior 6 2 6to 612 6 

Waces— 

Rails, f.0.b, Cardiff or Newport 415 0to 56 0 0 
-. - works, Bessemer 412 6to 0 0 0 
415 0to 5 00 

Slightly defective, Cardiff or Newport .. 410 6to 0 0 0 
Steel colliery bridge rail, works .. 6 5 Oto 612 6 

MIDDLESBROUGH— 

Steel 4o oe so oe 412 6to 415 0 
Spiegeleisen, at works .. ee 412 6to 0 0 0 





MISCELLANEOUS METALS. 


£8. d. & 6. 
Co; —Chili bars .. =” perton 56 0 0t0 55 5 0 
cake and ingots ee on -- 6 0 0to 6010 0 
Best selected h4 os - 61 0 0to62 0 0 
British sheets, strong .. + os - 6 9 0t0G 9 0 





Tin—Straits os my a es -- 6610 0 to 6615 0 
British ingots. Carvmer Goes f if Lk ee 
Lead— English pig te tae” ay Se ee ee 
Foreign do. wl ew) “ea eee eee 
Sheet = a eer pereee es Oe eS 
Spelter—silesian rs ge a . 4 7 6to1410 0 
of ier 6a ho eer a) Si ee eS 
Quicksilver... +» perbottle 6 0 Oto 6 2 6 


Phosphor Bronze—p. x ton— 
ng metal XI, £1 ; olen alloys 
Best refined grain nickel, per Ib., less 2 
nickel, per Ib., 2s. 10d.; intector ¢ 


COAL, COKE, OIL, &e. 


- 110 0 0t012%5 0 0 


monthly account, 3s.; ee 
ities, per Ib., 2s . 6d. mi 








Coke— £s8.d.£8.4d.; G@ w—At pits— 

Cleveland, atovens 0 90—0 00 ew tg 0 40-0 50 

Derbyshire ... + 0106-0140 es 0 36-0 56 

Sheftield 0120-0140 ei pling os « 0 500 00 

Tredegar .. .. 0 960 00 Sia 0 10 6—0 12 0 

Wales—Rhondda. 0 9 6—0 10 0). Lancash Wigan pit prices— 

Coals, best, per ton— Arle 0 86-0 96 

South Dur! 0 66-0120 Pem rton 4ft. 0 6 6—0 73 

Derbyshire— —— coll .. 0 49-0 53 
Best, at pits .. 0 80-0110 o « 0 39-0 438 
Converting 0 76-0 90 fine ee 0 26-0 36 

Slac« 0 33—0 6 0| Oils, tun— 

South Yorkshire—At the pits— Lard .. 36 0 0—36100 
Branch .. 0116—0143/| Linseed ,, .. 27 10 0—-27150 
Silkstone, house 0 86—0110] Palmnut ; 35 0 0-35 100 
Conve: 0 90-0110) Rangoon engn. gal. 0 00-0 00 
Steam coal* 0411—0 60} Rapeseed, brown 28 5 0—28100 
Slackt - 0 34-0 60 Engl. 2 cs] 30 50-0 00 

Wales, through... 0 5 6—0 60 Petrsloum, re! 

Steam, less 2} 0 56-0 70 ) 0 07-0 00 
House, at port 0 6 6—0 86 Tallow, old, Y.C. 84 6 0—85 0 0 
Small steam .. 0 16-0 26 - new ,, 35100-3600 

ies and large works. + In many cases it 


* Supplied to railway companie: 
is not bought our of the pits. 


PRICES CURRENT OF TIMBER. 





£s. £ 8. £s. £ 5. 
Teak, load .. .. 810 10 0 | Battens,allsorts .. 5 0 710 
Quebec pine, red 3 5 410 | FLoortncsps.sq.oflin.s. d. s. d. 
yellow.. 310 415 First yellow .. 10 0 12 0 
pith .. 8 5 510 eres i RY 
te ua 2 6D OS Second quality .. 7 0 9 0 
Birch 310 410 | Staves, p. yn M.£ 8. & 8. 
Elm 40 410 Quebec, pipe... .. 70 0 75 0 
” Wat pees a TS ie | Puncheon. 16 0 17 0 
Dantsic & Meml.oak 310 5 0 Baltic, govaree. 170 0175 0 
Fir .. “Te we Be Brack... ..120 0130 0 
a undersized 117 2 0 | Harp Woes’ 7 
» Riga .. «- $815 4 5 Box, Turkey os 6 0 2 0 
} Swedish .. 110 2 5 8. d. 8. d, 
Wainscot, Riga, log.. 215 410 Cedar, Cuba,sup.ft. 0 44 0 5 
Masts, Quebecred pine 410 5 0 Honduras, &... 0 44 0 5 
Kowric,load.. 710 910 £s. £5. 
Oregon .. .. 5 0 7 0 Ebony, Ceylon, ton 5 5 15 0 
Lath, Dantsic,fathom 4 0 6 0 Zanzibar, &. 6010 0 
St. Petersburg. 6 0 7 0 Lignum Vitw.. .. 4 0 10 0 
DEALs, per C, 12ft. by Mahogany, Cuba, s. d. s. d. 
3 by 9in superficial foot. 0 6 0 9 
Gudea, sine’ Ist .. 18 0 2 0 St. Domingo, car. 
» @nd.. 9 0 13 0 average - 05 O09 
ae Se Mexican, do. 04 0 4 
Canada, spruce Ist. 10 0 12 0 ol , do. - O 44 0 5 
8rd and 610 8 0 Honduras, do. 04 O 5 
New Brunswick .. 610 710 Walnut, Italian .. 0 3) 0 6} 
Archangel .. .. 9 0 16 0 Rose, Rio, ton 12 6 2 0 
St. Petersburg 2018 0 10 0 2 0 
Finland .. 70 90 Sandal 205 60 0 
Wyburg .. 80 90 — St. Domingo, 
Christiania 00 00 foo’ és ob 6s 6 16 
Other Norway 00 00 











THE United States National Academy of Sciences appointed a 
committee a short time since to consider a plan proposed by 
Professor Newcomb for determining the distance of the sun by 
measuring the eeoey of light. The committee’s report was so 
favourable to the plan proposed that it was sent to the Secretary 
of the Navy for transmission to Congress. -An appropriation of 
5000 dollars for the purpose has n secured, and the work of 
constructing the necessary apparatus will be commenced as soon 
as the appropriation is available. We further learn that at the 

Jnited States Naval Academy, San. Ensign Michelson 
has begun—under — from the Nav Department, and with 
funds supplied by Mr. A. G. Heminway, of New York—the 
erection af as tus for the more accurate determination of the 
velocity of tie His method is described as essentially that of 
Foucault, with “the exception that a lens of great focal length 
and @ plane mirror are used. This permits the use of a consider- 
able distance, givin ing a longer interval of time and insuring 
greater accuracy. e displacement of the image of a slit is the 
quantity to be measured, and while this, in Foucault’s experi- 
ments, was a fraction of a millimetre, it is increased, in Ensign 
Michelson’s _experiments, to over 100 millimetres. The error 
introduced in this new measurement would be less than one- 
thousandth of the whole, or less than twenty miles. Another 
feature is the use of a tuning-fork, bearing a mirror on one prong 
and kept in motion by an electric current, by means of which the 
speed of the revolving mirror can be ascertained with much pre- 
cision. The revolving mirror is put in motion by a blast of air 
furnished by a small rotary blower, which is turned by a steam 
By this means a very steady speed speed 








engine. is maintained. 
wT — 
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NEWCOMEN ENGINES. 
No. II. 

WE stated in our last impression that in 1857 certain 
alterations were made in the working of the Farme 
Collieries, and that the original valve gear of the New- 
comen pumping engine, illustrated at page 412, was 
replaced by that shown in our engraving. The altera- 
tions in question were rendered necessary by the sinking 
of the pits to a greater depth, when more pumping 

wer became indispensable. To supply this a 24in. 

igh-pressure beam engine was erected, working three 
setts, drawing from a —_ of 80 fathoms. Steam was 
supplied to this engine by the new egg-ended boilers, 
3eft. by 5ft. When Mr. Anderson, the present manager, 
took charge, he turned the exhaust steam from the 24in. 
engine into one of the boilers, the safety valve of which 
was loaded to5 lb. on the square inch, The 60in. pump- 
ing engine and the 42in. winding engine—which last we 
illustrate this week at . 430-—were thus both ry 
with steam, the boiler ae up for any deficiency from 
the 24in. engine. The result was that a new high-pres- 
sure boiler had to be 208 down, but the two haystack 
boilers to which we have already referred, were dis- 
carded, as well as three others which had been used with 
the winding engine. Each of these last burned as much 
coal as the one new boiler. The power of the winding 
engine was thus greatly increased ; and whereas before it 
was barely able to draw 200 tons fi 





sion of the cylinder, and as far as wasteful condensation 
of steam is concerned the separate condenser does little 
to promote economy. In practice, the temperature of 
the inside of an unjacketted cylinder always falls at 
every stroke to that of the condenser, no matter where 
the latter may be. In the Newcomen engine, however, 
the cold injection’ water was used in profusion, and was 
allowed to strike the piston and the sides of the 
cylinder, and to cool down a considerable thickness 
of metal at each stroke in excess of that which 
could be cooled down by the conveyance of heat 
from the cylinder to a separate condenser. But this 
condition was by no means inseparable from the New- 
comen engine. It would be quite possible, in the first 
snes, by putting a wooden bottom to the piston, as was 

one by Smeaton, much in the same way that Watt 
put a wooden top to his, to render so much surface 
thermally neutral. A wooden bottom might have 
been put to the cylinder with the same result. Nothing 
would have been easier than to have prevented the water 
from the injection nozzle from even boas | the sides 
of the cylinder. Under these conditions, fully as much 
economy would have been realised with the Newcomen 
engine as with the atmospheric Watt engine; and 
the cause of the wonderful economy which Watt 
succeeded in obtaining with his very first pumping 
engines must be sought elsewhere. It is easily found. 
The greatest improvement ever made in the steam engine 


rom 80 fathoms in ten | was the exclusion of the atmosphere from the cylinder, 


hours, it has since frequently drawn 300 tons. The total | and the practical cutting off altogether of the influence 
quantity of water to be pumped is about 550 gallons per | of the condenser from the working faces of the piston 
minute, and that and about 300 tons of coal are raised | and cylinder cover, as in the Cornish engine. We believe 


with a daily consumption of 
11 tons of poor dross coal, 
which is quite unsaleable. 
The work done in pumping is 
about 80-horse power net, or, 
allowing for friction and 
other losses, say 100-horse 
power indicated. If the 
work of drawing coal pro- 
ceeded continuously it would 
amount to about 10-horse 
wer indicated. It is all 
one in ten hours, however, 
and the time actually ex- 
pended in drawing is of 
course very much less, and 
the power really expended 
is for the time augmented in 
pa: but as far as the 
ilers are concerned, it may 
be said that the 11 tons of 
dross represent about 110 in- 
dicated horse-power. In 
other words, 110 indicated 
horse-power are obtained for 
about 91 lb. of coal per horse 
ver hour, a result which may 
considered very satisfac- 
pi when the quality of the 
coal is taken into considera- 
tion. 

The winding engine which 
we illustrate is in many 
respects the most remark- 
able old steam engine in 
existence. Its construction 
is so clearly shown by our 
engraving that no special 
description is required. The 
parallel motion is of an un- 
usual type, and is not mathe- 
matic: Riva in its action, 
but sufficiently so for the 
required Paces. The valve 
gear is of the simplest - 
sible kind, and is worked by 

d, just as was the case with the original New- 
comen engine before Humphrey Potter invented the 
scoggan or Beighton the a Bay We cannot call 
to mind any other instance in which an engine is 
employed either for winding or any other purpose, 
the valve gear of which does not operate automati- 
cally. The engine draws a cage up in 16 revolutions and 
35 seconds, the piston traversing 192ft. in the same 
time, the stroke being 6ft. 

Before taking leave of this subject, it may not be out 
of place to say something concerning the work which 
Watt really did in improving upon Newcomen’s designs. 
It will be found that almost all Watt’s biographers regard 
his invention of the separate condenser as the chief 
performance of his life—the most exalted manifestation 
of his genius. Without wishing to detract from the 
great merit of this invention, however, we assert that this 
proposition is founded on an entirely erroneous idea of 
the conditions which promote economy in the use of 
steam. No doubt Watt at one time held the same opinion 
as his subsequent biographers; for he himself, after 
describing his first well-known experiment with a 

TASS syringe and surface-condenser of tin-pla 
- on:—“* The quantity of steam consumed, an 
the weights it could raise, were observed, and except- 
ing the non-application of the steam case and the 
external covering, the invention was complete in so far 
as regarded the saving of steam and fuel.”** Here Watt 
beyond question attached an exaggerated value to the 
separate condenser. He was not aware of the great con- 
ducting power of vapour ; nor was it indeed understood 
until long afterwards that the effect of the separate con- 
denser, as far as the temperature of the cylinder was 
concerned, was just the same as though the cylinder 
been prolonged, and the condensed water had not been 
ge a to strike the piston or the sides of the cylinder. 

n other words, the Watt condenser is simply an exten- 


| 


_ 


THE R.A.S. SHOW AT KILBURN.—PORTABLE MILL.—(For description see page 424.) 


that we were thefirstto point out many years ago* that the 
great economy of the Cornish engine was due to the fact 
that the cylinder lid and piston are never in contact with 
anything cooler than steam of the temperature due to 
the pressure at the end of the stroke when the equilibrium 
valve opens. Unfortunately it is impossible, from the 
nature of the duty it performs, to work steam with much 
expansion in the Cornish engine ; and the pressure of 
equilibrium is seldom much less than 18]b. on the square 
inch, corresponding to a temperature of, say, 223 deg. in 
round numbers. The incoming steam will have a 
temperature of not more than 293 deg. The difference— 
70 deg.—represents the range of temperature for the 
iston and fia : the sides of the cylinder will, however, 
exposed to a temperature no higher than that of the 
condenser, or, say, 120 deg.—equivalent to a range of 
173 deg. Fah. But it must be remarked that Cornish 
engines make their indoor stroke at a tremendous pace, a 
piston velocity of 1000ft. per minute not being unusual, 
so that there is little time available for cooling the metal. 
It was, then, in the substitution of steam for air for 
actuating his engines that Watt made a stride in advance, 
com with which the invention of his separate con- 
denser sinks into comparative insignificance. 

The second great ‘step towards maximum economy 
was the application of the principle of expansion. To 
put this in the simplest light, let us go A sa that it was 
possible to work with a Watt and a Newcomen engine 
without any wasteful cylinder condensation whatever, as 
would be the case were the cylinders, pistons, &c., all 
made of materials absolutely non-conducting. It is clear 
that for each stroke made, the Newcomen engine must use 
one cylinder full of steam at atmospheric pressure. The 
Watt engine could be so worked that at the end of each 
stroke the cylinder would be filled with steam of but one- 
half the pressure of the air. It follows, therefore, that 
by the use of expansion in only a moderate ratio, the 





* Smiles’s ‘‘ Lives of the Engineers. Boulton and Watt,” page 82. 





* See Tue Enoineer for March 17th, 1865, page 163. 








weight of steam to be sent to the condenser at the end of 
stroke could be reduced to one-half as much with 
the Watt as with the Newcomen’engine. It may per- 
haps be argued that by the aid of a suitable counter- 
poise the pressure of the steam required to raise the 
age in a Newcomen engine could be reduced one- 
,,and the quantity lost per stroke diminished in pro- 
portion. This is true; but a little reflection will ae 
that the work got out of the steam would be reduced 
in just the same proportion as its pressure was 
reduced. 

It would be possible to build a Cornish engine now in 
which condensation would take place in the cylinder ; 
and the economical duty of such an engine would com- 
pare favourably with that of an engine with the separate 
condenser. If this fact is kept in mind, Watt’s really 
magnificent inventions will not be subordinated, as they 
are now but too often, to a sufficiently clever and original 
device, which is quite incapable of doing all that has 
been attributed to it. Watt remodelled the whole con- 
densing steam engine. He practically created it ; but 
the separate condenser is, in truth, by no means and in 
no way the most wonderful or the most effective part of 
his work. 

The merits of Newcomen must not be overlooked. If 
we consider the constructive difficulties with which he 
had to contend, we shall see every cause for admiration. 


To realise the true position in which he was placed, let 
us imagine a modern village blacksmith* undertaking to 
construct and erect a pumping engine, with a 23in. 
cylinder, 
deep. 


drawing water from a pit 37 yards 
o lathes or boring machines were available, 
and what the castings to be 
had in those days were like, 
anyone who visits the Patent 
Museum at South Kensing- 
ton can see for himself. The 
best evidence available that 
Newcomen was no ordinary 
man, and that he really 
achieved a great work,isfound 
in the fact that his system 
has possessed vitality enough 
to prolong its existence to 
this moment. Invented in 
1711, the Newcomen engine 
is found at work in 1879. 
What other original inven- 
tion can be pointed out which 
has been worked without in- 
termission for a period of 
168 years ? 


‘6 








OLD ENGINES AT 
KILBURN. 
CoNSIDERABLE progress in 
the erection of shedding has 
been made in the showyard 
of the Royal Agricultural 
Society at Kilburn. The 
dimensions of the “yard” 
are enormous, the fences in- 
cluding an area of about 100 
acres. Unless a favourable 
change occurs in the weather 
the condition of the ground 
will, we fear, prove disas- 
trous. The land lies low, 
and the bottom is stiff yellow 
clay. Some thousands of 
pounds have been expended 
on drains for the benefit of 
future generations ; but it is 
at present impossible to cross 
the field at any place with 
comfort, and nothing that 
can be made in the shape of 
roads will prove of much service. A fortnight of dry 
weather would materially alter the condition of the land ; 
but machinery is even now being brought in, and more 
than one wagon and trolley ror be seen planted axle 
deep and immovable before half the distance from the 
railway siding to the exhibitors’ shed has been reached. 
The London and North-Western Railway Company is 
constructing a new and handsome station, “Queen’s 
Park, West Kilburn,” and a principal entrance to the 
showyard wiil not be more than two minutes’ walk from 
this. The best entrance for the cattle department is 
close to Kensal-green station, near Willesden Junction. 
Both stations are accessible from Broad-street, Euston- 
square, and all stations on the Metropolitan and Metro- 
politan District railways. But very special precautions 
will have to be taken by the railway companies, or much 
delay and unpunctuality in the arrival and starting of 
trains will take place on lines which are already densely 

crowded by passenger and goods traffic. 

The “ Museum,” as it is called, presents at present the 
only feature of interest in the yard. It consists of four 
long sheds, arranged in pairs end to end and side by side. 
One pair will contain the old machines and implements, 
while over against these will be arranged in the 
other sheds the most modern examples of the agricul- 
tural engineer’s handiwork. A good deal has been done 





* With reference to Newcomen being a blacksmith of Dartmouth, Mr. 
Hyde Clarke writes to us that in those days the country smith repre- 
sented what was afterwards dignified as the millwright. He was the 
local engineer, and did all such work as the millwright and engineer 
now performs. It is, he says, a curious exemplification of this that the 
Blacksmiths’ Company of London opposed in the reign of Charles the 
First the incorporation of the Clockmakers’ Company, on the ground that 
clockmaking was a part of the business of the blacksmith. They were 
not without justification for this, for some of the founders of the Clock- 
makers’ Company are designated as smiths. The forthcoming history, 
compiled by Mr. W. H. Overall, F.S.A., of the Guildhall Library, for the 
Clockmakers’ Company, will contain some curious documents on this 

n It is d many old church clocks in this country 








| were made by smiths. The history of engineering must embrace this of 


the smiths ; at all events we must regard Newcomen as belonging to a 
reputable class of tradesmen and mechanics. 
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to fill the old side of the Museum, little or nothing to 
supply the new side. The work of arrangement and 
erection is still in progress in the former, under the 
able superintendence of Mr. Box, but no list or 
catalogue of the exhibits in this department will be 
available for some time. The contents of the shed 
—_ for themselves to some extent, however; and 
although they are not so complete as might have been 
anticipated by those who are sanguine, a great deal will 
be found in them which will repay careful examination 
to the fullest extent. The present arrangement is not 
quite the best that could be adopted, and it is possible 
that the positions of the exhibits may be altered. This 
will, however, in no way affect the general description of 
the more important exhibits in the old sheds, which we 
give more as an indication of what visitors may expect to 
find, than as a minute account of historical implements 
and machines, which possess the highest interest for 
those who care for the rise and progress of agricultural 
engineering. 

Beginning at the end of the Museum sheds next the 
railway station, we find a double-cylinder engine, built, 
as the letters on one cylinder cover show, by R. Sims, of 
Ipswich. There is no date on this engine. The cylin- 
ders are placed on top of the boiler, in advance of a 
steam dome on the fire-box. The driving wheels are of 
wood, and motion is communicated by a Face pitch chain 
from a pinion working on a stud below the crank shaft. 
A very long foot-plate covers a water tank below ; at 
the off side of the fire-box is a hauling ahead drum for 
moving the engine along the headland. This is worked 
by a vertical endless screw driven by bevel gear from the 
crank shaft ; the leading end of the boiler is carried by a 
wrought iron “spoon,” and the steering gear is of the 
three-wheeled type invented by Mr. Aveling about 1862. 
Beneath the boiler is a Fowler clip drum. We imagine 
that this engine has undergone several alterations as 
regards the ploughing tackle and steering gear. Beside 
it is shown the first “Sutherland” plough ever made, 
constructed probably at Largs. The main frame is of 
wood. The implement is used in working moor land 
full of stones and roots for the first time. 

Next comes an Aveling and Porter traction engine, 
built in 1860, with chain gear. It is really little more 
than a self-propelling portable engine strongly made and 
fitted with a large foot-plate. Beside it stands an old 
Smith cultivator, next to which comes a double wind] 
sent by Messrs. Fowler, of Leeds, the proportions o 
which are so light that we are much surp that it is 
still in existence. Close by we have what is called the 
first portable engine ever made. It has a short 
cylindrical boiler, with an internal cylindrical fire-box, 
terminating in one flue about 12in. in diameter, which is 
united by an elbow with the chimney. The neck is im- 
mersed in a tank, in which the feed-water might be 
raised to boiling point by the flame, which would other- 
wise bring the elbow and base of the chimney to a red 
heat. The single cylinder is bolted in an inclined posi- 
tion to the off-side of the boiler near the fire-box end. 
The connecting-rod is very short, the crank is overhung, 
and the shaft is carried in cast iron plummer blocks 
bolted to the boiler. The piston rod is guided by a 
single round bar beneath it ; the fly-wheel has a rim 
cylindrical in section, and wooden segments of somewhat 
less diameter are bolted to the arms of the wheel 
to take a belt. The engine was built by Cham- 
bers, of Bristol, some forty years ago, we believ 
and was purchased long since by Messrs. Brown an 
May, of Devizes, who have kept it as a relic. As 
to its claims to be regarded as the “first” portable 
engine, we shall have more to say at another time ; our 
purpose just now is to notice not to criticise. Not far 
from this engine will be found three balance steam 
ploughs. One with wooden beams is probably the first 
ever fitted with Fowler’s double drum gear for taking u 
the slack ro Another, also a wooden plough, is fitted 
with Kentish turn-wrests, instead of the ordinary steel 
shares. The third is an iron plough built at the Leeds 
Steam Plough Works in 1864. 

A portable engine by Messrs. Hornsby, of Grantham, 
is very old, but there is no date on it from which to 
ascertain its age precisely. It has a circular fire-box 
with a hemispherical top, similar to that used by Bury, 
Curtis, and nel y for locomotives, and retained to the 
resent aT by most French makers of portable engines. 

The cylinder is on the top of the boiler, just in advance 
of thedome. The connecting rod is of the “ tongs” pattern, 
a prolongation of the piston rod serving as a guide. The 
feed pump is placed on the side of the boiler, and is 
worked by an overhung excentric just as in modern 
engines ; a hand wheel under and to the side of the 
cylinder serves to work the regulating valve. The work- 
manship is by no means elegant, but there are many good 
points about the engine considering its antiquity. The 
Loan wheels on which it is carried are enormously 

eavy. 

Leaving the region of engines, we come on a great 
collection of turnip cutters, chaff cutters, winnowing 
machines, reaping and mowing machines and wagons, 
which are hardly yet in a condition for examination or 
remark. One very old wagon we cannot pass without 
notice. It resembles a boat in many respects, being built 
up from a central beam or keel, which alone keeps the 
front and back portions together. The thickest edges of 
the spokes are put to the front instead of at the back of 
the wheel, as is the medern practice, and instead of bolts 
and nuts, bolts and keys have been used throughout to 
fasten the parts together. 

The Royal Agricultural Society have had the good 
fortune to secure for their museum the first steam engine 
which, as far as is known, was used in thrashing corn. 
It was made at the Hayle Foundry, Cornwall, in 1811, by 
Richard Trevithick for Sir Christopher Hawkins, Bart., 
of Probus, Trewithen, and it has been constantly in use 
since. It consists of a boiler about 7ft. long by 4ft. 6in. 
diameter, with an internal circular furnace, from the 
bridge end of which extends a prolongation of less 





diameter than the furnace. This leads the products of 
combustion to a flue, which takes them, with a wheel 
draught, round the boiler to the chimney. A portion of 
the top and of one side of the boiler is worked square, 
and into this is dropped an o oe cylinder 9}in. 
diameter and 2ft. Gin. adie. e flue has been 
flattened at one side to make room for the cylinder. 
A cast iron column reaches up to a wooden beam over- 
head, and in the top of this column is one bearing for the 
crank shaft ; in the base of the column is fitted a two- 
no cock working within a three-way shell, and this 
cock is driven by a cam and spring gear. The fly- 
wheel is of large diameter, of cast iron, very thin, 
and to each side of the rim are bolted segments 
of sheet iron, the space between which makes a groove in 
which ran an endless rope. The connecting rod is 
jointed direct to the piston, which is packed with 
gasket. Steam being admitted by the before-mentioned 
cock below the piston drives it up. The down stroke 
is made by the wis viva of the fly-wheel, aided by 
a balance weight in the rim. The feed pump is worked 
by a lever from the piston. The water level is indicated 
by a glass gauge—a recent addition—and by two ordinary 
brass beer taps driven hard into the ends of two stout 
wrought iron tubes, much resembling the breeches of old 
muskets. Concerning this old engine we shall have more 
to say. It cost £100, and thrashed about 1500 sheaves 
with 168 Ib. of coal in six hours, including the quantity 
required for getting up steam. The engine has been 
regularly used for cutting chaff and slicing turnips, until 
it was taken down for removal to London, and it is, we 
understand, to be taken back to Cornwall and re-erected 
when the show is over. It is highly desirable that this 
should not be done, but that on the contrary it should 
be kept in London. It is one of the very few true relics 
of Trevithick’s work in existence, and its proper place is 
the Patent Museum at South Kensington, for which its 
small size well adapts it. 


STEEL VESSELS FOR THE BRITISH NAVY, 

PracricaL experience having shown steel, under the 
modern processes of manufacture, to be adapted to a variety 
of purposes for which it was at no very remote period consi- 
dered to be altogether unsuited, it is not surprising to learn 
that it is superseding iron in multifarious directions, and is 
being largely used by the Admiralty in the construction of 
vessels for the British Navy. Indeed, that aoa | already 
possesses a steel despatch vessel, the Iris, which is only waiting 
to be commissioned, and is regarded by some of the best 
authorities not only as a strikingly post. but also as a 
remarkably useful craft ; a sister ship, the Mercury, is rapidly 
approaching completion ; and six steel and iron corvettes, 
costing about £100,000 each, and built on the Clyde by Messrs. 
Elder and Co., three being engined by that firm, and the 
remainder by Messrs. Humphrys, Tennant, and Co., have also 
been received at the Government dockyards, and are now bei 
masted, rigged, and finished for sea. More recently sti 
designs have been —— for the construction of two steel 
vessels—the Canada and the Cordelia—which are each to be 
advanced 177 tons this financial year, their frames being 
already laid on the building slips at Portsmouth Dock- 
yard. All the names of these eight corvettes commence 
with the third letter in the alphabet, those launched 
from the yard of Messrs. Elder having been named the 
Comus, Champion, Carysfort, Curagoa, Conquest, and 
Cleopatra. These six resemble each other in all respects, 
their principal diminsions being—length between perpendicu- 
lars, 225ft.; extreme breadth, 44ft. 6in.; depth in hold, 
2lft. Gin.; and tonnage 1270. The load draught of water will 





be, forward, 17ft., and at after end, 18ft. 6in, The engines 
are comer’ and have an indicated horse-power of 2000, 
while the vessels have six boilers each, and the propelli 


power is a single screw with two blades, of a diameter o 
16ft. Gin. The diameters of the cylinders are, high-pressure, 
36in.; low-pressure, 64in.; and length of stroke, 2ft. Gin, 
The coal-carrying power is 360 tons, and at the trial of the 
Cunges the en per hour per horse-power at full 
speed was about 8 lb., and the mean number of revolutions 
ot propeller 105, The vessels are entirely of steel, with the 
exception of the beams and frames, which are of iron; of the 
decks and minor fittings, which are of wood; and of the prow, 
stem, stern-post, and after-part of the keel, which are solid 
metal castings of great weight, the prow and stern being each 
cast in one piece weighing about 10 tons. There is a steel 
deck, l}in. in thickness, over the engines, boilers and 
magazines, and at about 3ft. below the load water-line. 
Five water-tight bulkheads extend from the keel to the upper 
deck, and cotierdams of iron bulkheads, 2ft. asunder, are built 
round the hatchways, or openings to the engines, boilers, and 
magazines, for the purpose of keeping out shot which had 
passed through the deck or side of the vessel. The hull 
plating is of steel, and ;*;in. in thickness, and is coated with 
two thicknesses of wood, 3in. and 2in, respectively, making a 
total wood covering of 5in. Over this copper sheets are nailed, 
and it may be added that the fixed metal prow of each vessel, 
being intended for ramming purposes, is made extraordinarily 
strong with bulkheads, girders, and the like. To all intents 
and purposes the Canada and the Cordelia will be companion 
vessels to the six corvettes launched from the yard of Messrs. 
Elder. A comparison of the specifications shows them to be 
identical, so far as the principal dimensions are concerned, and 
in the minute details no fundamental deviations would appear 
to be intended, Atthe same time, some particulars respecting 
these two vessels of the future cannot but interest. 
The steel vertical keel is to be formed of intercostal plates 
Zin. thick, single-rivetted to a continuous longitudinal 
plate 224in. deep by %in. thick. The intercostal portion of 
the keel is to have a single angle bar of steel on the outside 
rivetted to it, and to the flat keel plate with jin. rivets, this 
angle bar to have its horizontal flange worked continuously, 
but its vertical flange intercostally between the frames. The 
continuous longitudinal plate is to have continuous double 
angle bars of steel on its upper edge. The wood keel is to be 
of English elm, sided ]4in., to be well secured to the flat keel 
plate with copper bolts, clinched on metal rin The false 
keel is also to be of the same wood, 4in. in thickness, and the 
stem is to be formed of a strong brass casting, to extend from 
the forecastle to the forefoot, where it is to scarph with the 
wood keel, and likewise to make a connection with 
the flat keel plate. It is to be rabbetted to receive the ends 
of the bottom plates and the forehoods of the wood sheathing, 
at the head to 7hin. thick, and at the forefoot of such a 
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thickness as will make good work with the wood keel, and to 
be of sufficient moulding to house the ends of the bottom 
plates and wood sheathing. The rudder is to be of English 
oak or teak, sided at the head ldin., at the upper 
pintle Ildin., at the keel lljin., and at the centre of 
the screw of the size required to receive the feathering 
shaft. The after body-post, with its boss and flanges, the 
fore body-post, with its flanges, and the after piece of keel, 
are each to be cast in one piece, the fore yr A gw to be sided 
20in. at the keel. The rudder is to be so fitted that it may be 
shipped or ae afloat, and a spare rudder is to be fitted 
under the propeller shaft, The first and second longitudinals 
are to be made of intercostal plates, single rivetted to a con. 
tinuous longitudinal plate, like the steel keel ; the third longi- 
tudinal by the bunker bulkheads, and the fourth are to be 
of intercostal plates, extending 24in. within frames, so as to be 
rivetted to the continuous longitudinal angle bars. The con. 
tinuous plates and angle bars of the longitudinals are to be 
wrought to the greatest length procurable, and the first and 
second longitudinals are to carry their full depth as far through 
the length of the engine-room, magazines, and boiler-rooms as 
is practicable, and to be diminished at the extremities, The 
transverse frames are to stand square to the load water- 
line, and to be 3ft. 6in. apart from centre to centre 
throughout the ship. The outside plating is to be 
of steel, worked, excepting on the top-side plating, 
hy mes throughout, and having solid liners where requived, 
The top-side plating is to be flush jointed, and the plates are 
to be in lengths of 14ft. and upwards, The butts of the 
plates are to be as nearly as possible in the middle of openings 
of the frames, and there are to be two plates between the 
butts, placed vertically over each other. The whole of the 
surface bottom is to be sheathed with wood, worked in two 
thicknesses, the inner one to be 3in. thick, and the outer 
one 2hin., both thicknesses to be worked fore-and-aft, 
breaking joint, the inner thickness to be fastened with iron 
screw bolts, ya and carefully secured through the skin 
plating, the bolts being made thoroughly watertight. The 
top-side is to be covered with steel plates yin. thick, worked 
vertically, the plates to be 3ft. 9in. wide, and each to be 
stiffened by a single steel angle bar worked vertically on the 
frame sides of the plates; the top sides to be strengthened in 
the wake of the boat’s davits, cat-heads, chain plates, &c. 
There are to be transverse watertight bulkheads formed of 
steel plates and angle bars, to be bounded by the out- 
side plating of the Tinton, and of the upper and lower 
decks, There will be a shaft e and a passage 
between the engines and the boilers, and they are to be of 
steel, with plates jin. thick, except the lowest strakes at the 
fore-end of the shaft passage and the lowest strakes of the 

assage between the engines and the boilers. The engine, 

iler, and shaft bearers are to be of steel, and the beams of 
the poop and forecastle, the upper deck, part of the lower 
deck, and the platforms in the eid are to be of solid steel, 
welded or rolled. Brown and Hartield’s wrought iron capstans 
are to be supplied to the vessels, which are also to possess five 
Downton pumps, while a steel-rifle-proof conning tower is to be 
fitted on either side of each ship, and due provision is to be 
made for drainage, pumping, and ventilation arrangements. 
The Cordelia and the Canada are estimated to cost rather over 
£160,000 each, but the actual expenditure is more likely to be 
in excess of £200,000. The rapidly increasing use of steel in 
the British Navy, supplemented by its extended application 
to general pur promise an auspicious future for manu- 
facturers of this metal, but it is yet more than hypothetical 
whether steel will ever entirely supersede iron, which is on 
all hands acknowledged to possess certain peculiarities which 
render it specially suitable for certain kinds of work. 








PORTABLE FLOUR MILL. 

WE illustrate at 423 a portable mill, which will be 
exhibited at Kilburn, by Messrs, Clayton and Shuttleworth, 
of Lincoln, The framing is — strong and carefully 

i . The mill may be regarded as an example of the 
best type of this class of machinery, and is far too simple to 
require description. 








THE MerzoroLoaicaL Society.—At the ordinary meeting of 
the Society, to be held by kind permission of the Council of the 
Institution of Civil Engineers, at 25, Great George-street, West- 
minster, on Wednesday, the 18th instant, at 7 p.m., the following 
a will be read :—*t Report on the International Meteoro- 

ogical Congress held at Rome, April 1879,” by Robert H. Scott, 

F.R.S.;_ “Thermometer Exposure—Wall versus Stevenson’s 
Screens,” by William Marriott, F.M.S.; ‘‘On the Hurricane at 
Mauritius on March 20th-2ist, 1879,” by Charles Meldrum, 
LL.D., F.R.S.; ‘On a Remarkable Disturbance of Barometric 
Pressure observed at the Royal Observatory, Greenwich, on 
May 18th, 1878,” by William Ellis, F.R.A.S.; ‘‘ Meteorology of 
Mozufferpore, Tirhoot, 1878,” by Charles N. Pearson, FMS. 

Sanitary Insrrrore or Great Brrrain.—A deputation from 
the above Institute waited upon the President of the Local 
Government Board yesterday, June 11th, by appointment, to 
report as to the progress the Institute has made in the examina- 
tions of local surveyors and inspectors of nuisances, ‘The 
deputation was introduced by the chairman of Council, Dr. 
. W. Richardson, and consisted of Mr. Edwin Chadwick, C.B., 
Mr. Rogers Field, Dr. Lory Marsh, registrar, and Major McCoy, 
secretary. ‘The deputation stated its wish that the President of 
the Local Government Board would send a delegate to a con- 
ference of the Council and other bodies to be held at the Privy 
Seal-office, on Monday, June 16th, at four p.m., to meet the 

dent of the Institute, his Grace the Duke of Northumber- 
fand, in order to confer on the subject of the examinations 
carried out by the Institute, and the appointment of visitors to 
the examinations, Mr. Sclater-Booth gave a most careful con- 
sideration to the various points submitted to him by the deputa- 
tion, and promised that the subjects referred to him should 
receive every attention. 

Tue Sypney Exursirioy.—At the Sydney Exhibition to be 
held in August next, the iron eosroe* Mead South Staffordshire 
will be worthily represented. Messrs. ws and Sons, Bloom- 
field Works, inform us that they have sent a case of iron 
containing samples intended to show the quality of the iron 
when fractured—a 2in, stud cable has withstood the greatest 
strain on record. The Admiralty test is 72 tons, but this cable 
withstood 144 tons 10 cwt. without leaving the slightest crack or 
flaw perceptible by the aid of a magnifying glass. Round about 
this cable-there are samples of chain iron of smaller sizes, and 
some of these present no fracture after being submitted toa strain 
of 300 per cent. above Admiralty proof. The case also contains 
excellent page of horse shoes and shoe iron. These samples 
of boiler plates which have undergone the tests of being flanged 
against the grain—flanged both wave, aed flanged out from the 
inside all round without presenting a flaw anywhere. There are, 
moreover, samples of iron drif to show the great extent to 
which it can be drifted without a fracture. One piece 3in. wide 
is swelled out to 6}in., and some examples are punched out both 
ways in double holes, with a ram’s horn test in addition, 
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RAILWAY MATTERS. 
auxili line of the Great Western Railway between 
Slough and Watt Drayton has been — and traffic is now 
carried on upon the “slow lines” between Paddington an 
Slough Junction. 

Tue remaining portion of the Ascot and Aldershot branch of 
the London po | Bouth- Western Railway, between Camberley 
and Aldershot, has been aoe, so that passengers can now 
travel between Ascot and Aldershot without changing. 

‘T'enDERS are invited by the Government of Western Australia 
for the construction of a line of railway from Fremantle to Guild- 
ford, a distance of about ceenty miles, and other extensions of 
the roads and railways of the colony are in contemplation. 

On the 6th inst. a steam tramway line between St. Peter's 
Port, and St. Sampson’s, Guernsey, was opened for traffic. The 
company have the concession for the line in perpetuity, but the 
States of the island have power to purchase the same at 334 per 
cent. above the cost. 

TERE is every probability that the Gothard tunnel will, accord- 
ing to a correspondent of the Times, be completed by the end of 
November. ‘The point now re on the Airolo side is 1281 
metres, that on the Goeschenen side 649 metres from the centre 
of the mountain ; and it is expected that the junction of the two 
galleries will be made some 300 metres from the centre, on its 
southern side. 

Tus Stratford-on-Avon, Evesh and Redditch Junction 
Railway has been opened. ‘This line is acontinuation of the east 
and west junction system at Stratford-on-Avon, and runs to 
Broom, near Bidford, a distance of about 74 miles, where it 
joins the Midland Railway, whence a can readily reach 
any part of the West of England and South Wales, the 
northern districts. 

Tne “life” of an American locomotive ranges from 8 to 24 
years, and the average 154 years ; passenger cars 8 to 20 y 
average 15} years; average life of stock cars 10 years, and o 
freight cars 114 years. The railway bridges, built so largely of 
wood in the United States, last from five to twenty years. As 
to the life of rails, the statistics seem to indicate those 
iron last from three to twelve years—the mean being seven— 
while steel rails are credited with from nine to twenty years’ 
service, and an average of fourteen years is obtained from the 
returns. 

A verpicr for the extraordinary sum of 26,500 dols. has been 
rendered in the Supreme Court of Massachusetts against the 
Grand ‘Trunk Railway Company, in favour of Charles H. 
Worthen, of Chicago, who lost a leg as the result of a collision 
on that road near Detroit Junction. The Grand ‘Trunk train 
was said to be racing with that of the Michigan Southern, and 
in that the company was perhaps guilty of carelessness, but it 
was urged that the collision ted from the failure of the 
vacuuin brake to work, an unforeseen accident which, it would 
seem, thinks the American Railway Age, should have protected 
the company from so severe a punishment as that which the jury 
thought fit to fix. 

A MAP showing the routes, and thereby to some extent the im- 
portance of the proposed connecting lines for the amalgamation 
of the Grand Trunk and Great Western Railways of Canada, has 
been published by Mr. Wm. Abbot, of Tokenhouse-yard. Mr. 
Abbot says: “If these companies unite to utilise the access they 
have to the Great North-Western and Western States, vid the 
Detroit and Milwaukee Railway—now part of the Great Western 
of Canada system—and other railways, and establish suitable 
railway-transfer boats of great size across Lake Michigan, while 
at the other end developing as they ought to be developed 
Montreal, Quebec, Portland, and other Atlantic ports, they can- 
not fail to become the most powerful and independent railway 
system on the American continent.” In proof of this he shows 
some of the comparative distances, and adds that transfer 
boats for crossing the lake can be worked as economically as rail- 
ways for the same distance, while costing considerably less than 
rellrays to begin with. 

Tue directors of the Metropolitan Railway are moving in the 
direction of adopting the electric light in the stations. The 
Edgware-road station has twenty-five large lamps in and about 
the two platforms, in addition to other lights, and is not, there- 
fore, so inconveniently k as are some stations on the District 
line. The contrast between the electric light from two lamps at 
the Edgware-road station during a trial of the light on Monday 
night, and the from twenty-five lamps was, however, very 
marked. The electric light was from two Serrin lamps and two 
small Gramme machines, worked by the British Electric Light 
Company. The motive power was supplied from the workshop 
of the railway company at the side of Chapel-street, under the 
superintendence of Mr. Tomlinson. The lamps were placed on 
both platforms, one lamp near the end of each, and shades were 
arranged at an angle of about 45 deg. in order to screen the direct 


rays from the eyes, but to let the whole force of the light be | results 


thrown upon the roof, whence it was diffused over the whole 
station. The result of the trial is, so far, very satisfactory. 

MaJsor-GeneraL Hutcurnson has made a report on the collision 
which occurred on the 23rd ult., near Kingsbridge, on the Great 
Southern and Western Railway of Ireland, when, as the 10.55 a.m, 
down special race train—consisting of engine and tender and ten 
vehicles, including a brake van in front and rear—from Kings- 
bridge to Sallins was ascending the incline of 1 in 90 leading from 
Kingsbridge to Inchicore, it was run into at the rear by a i 
— which was following it to assist it up the incline. is 
collision was, he says, the natural result of a vicious system of 
working, e driver of the passenger train, ss the Island 
Bridge junction signals against him, began to slacken speed as 
he was rounding the curve leading to the junction, and the pilot 
engine-driver, not realising the extent to which this was being 
done, and thinking the train would soon again quicken its speed, 
miscalculated his power of stopping, and struck the tail of the 
train with a smartish blow instead of gently touching it. ‘‘ When 
an assisting engine is necessary its proper place is at the head of 
the train. If from exceptional circumstances it must be placed 
at the tail of the train, the latter should, in ail cases, be brought 
to rest before being joined by the pilot engine.” To the last 
sentence many engine-drivers ill demur, as it is much easier to 
get a train on if it has not been altogether stopped than it is 
afterwards. 


Tue last report on railway matters in Canada, recently issued 
by the Dominion Government, shows that there were on the 30th 
June last 6142 miles of railway in operation throughout 
Canada, and 721 miles near] ome, besides 1041 miles 
in various stages of construction. is makes a total of 7905 
miles, as against 7571 in the previous year. The nominal capital 
raised on account of the Canadian railway system at the above 
date was 360,617,186 dols., as follows :—Ordinary share capital 
122,176,084 dols.; preference shares, 69,155,683 dols.; bonded 
debt, 83,710,938 dols.; aid contributed by the Dominion Govern- 
ment, 65,939,900 dols.; by the Government of Ontario, 2,229,639 
dols.; by the Government of Quebec, gm Se dols.; by the 
Government of New Brunswick, 2,730,000 dols.; by the Govern- 
ment of Nova Scotia, 818,750 dols.; and by various municipali- 
ties, 7,224,578 dols.; making a total of 362,499,186 dols., from 
which, however, has to be deducted 1,882,000 included in paid-up 
securities. This shows an increase of capital over the previous 
ear of 14,667,070 dols. The train mileage—19,669,447—shows an 
crease over the previous year of 218,634 miles, and the number 


of passengers ed—6,443,924—an increase of 370,691. There 
were 7,880,472 tons of freight handled during the year,Jas against 
6,859,796 the previous year—an increase 


about 1 
t. set down at 16,100,102 
Mola “against Ts d00001 “dole, while receiyte’ increased from 
18,742,053 dols, to 20,520,078 dols, 
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- NOTES AND MEMORANDA. 


Mr. Wotcorr recently exhibited before the American 
Academy of Sciences an experiment to show that a wire, magne- 


d | tised at its middle point by contact with the pole of a magnet, 


had the same polarity at both ends. 


In building the Pont de Claix, some experimental blocks were 
joined by mortar, which was allowed to harden for three ears, 
when the mortar was broken by an average load of 10°0125 kilo- 
srammes per square centimetre—142 Ib. per square inch. 
The adhesion of mortar to stone is thus only about one-third as 
great as the cohesion of the mortar itself. 


M.E. J, MauMEn:E finds that the power of absorption of different 
woods varies, when dried in a vacuui:, between 9°37 per cent. 
and 174°86 per cent. The maximum, 174°86 per cent., or seven- 
fourths of its own weight, is found in chestnut timber. The 
moisture contained in wood, in its ordi state, varies between 
4°61 per cent. and 13°56 per cent. The absorption power varies 
but little in different samples of the same wood. 


THE annual report of Professor G. B. Airy, the Astronomer 
Royal, read before the visitors last Saturday, referred to the 
period of thirteen lunations from the new moon of May 2, 1878, 
to the new moon of May 20, 1879, and contains some nuts for 
the sun spot philosophers to crack. Photographs of the sun had 
been taken on 150 days, and 228 of these had been selected for 
preservation. The pho showed a complete absence of 
spots on no less than 121 days out of 150. 

THE mean temperature of the year 1878 was 40°6, being 0°2 
ane | ™ ater of the preceding ntp-crren ears. The 
months o' variation w ebruary an r 
tively 2°9 wie a above the av and November ont fa an 
ber respectively 3°3 and 6°5 . The mean temperature 
was above the average in every month except September, 
November, and December. The highest temperature was 85 
oe = te 26th of June, and the lowest 12°2, on the 25th of 


THE committee of chemical arts of the French Société 


of | d’Encouragement pour Industrie Nationale has undertaken 


to examine into the uses which can be made of the new com- 
, siliciuret bd iron. Lng Lawrence —_ — —_ an 

ngot weighing ut three kilogrammes—6'6 lb.—with a colour 
like platinum, and a specific gravity of 6°5. It is easily broken by 
the hammer, does not rust in the air, is not corroded by concen- 
trated nitric acid, and agri ef any re-agents except fluorhydric 
acid and melted alkalies at a heat. 


M. E. H. Amacart has recently made experiments in a shaft 
with a depth of 380 metres—415°57 yards—upon the com ion 
of gases by a mercurial column. He reports three sets of experi- 
ments upon nitrogen ; the first was extended to 208, the second 
to 330, and the third to 430 atmospheres. The results of these 
three series are remarkably — and the curve which repre- 
sents them is perfectly regular. Under the pressure of 430 atmo- 
spheres the volume of the gas is nearly a quarter greater than is 
indicated b otte’s law, which corresponds to a difference 
of nearly a hundred atmospheres. 


M. PHuturrs has made some experiments for the determination 
of the coefficient of elasticity and of the limit of elasticity of 
different bodies. He refers especially to a new alloy which was 
melted and cast by Matthey, of London. Its density at the 
freezing point is 21°6139. Its composition is :—Platinum, 80°660 ; 
iridium, 19°079; rhodium, ‘122; iron, ‘098; ruthenium, °046. 
This alloy is so malleable and ductile that M. Sainte-Claire 
Deville possesses a thread of it, which is only afew hundredths of 
a millimetre in diameter, and is scarcely visible. A hundredth 
of a millimetre is only sayin. 


Herr Fierrmann has succeeded in obtaining cast nickel in a 
malleable and ductile form, while cobalt pre in the same 
manner such hardness when cold that he thinks it could 
be used for cutting instruments, while hot it is both malleable 
and ductile. His process consists in adding to the fused metal, 
through a hole in the lid of the crucibles, } per cent. of metallic 
———, which pene a remarkable power of destroying 

ic oxide. Cobalt ne sora in this manner possesses none 
of the reddish colour attributed to it in the text-books, but 
excelled nickel in whiteness and brilliancy. He also welded 

metals to iron and steel at a white heat, and strips thus 
welded were rolled out to the finest number without separating 
from each other. 


A New tide-predicter, which has been constructed for the 
Survey Department from designs of Mr. E. Roberts, Nautical 
Almanac Office, will be exhibited at the closing meeting of the 
Royal Society on the 19th inst. The instrument, although not 
yet out of the makers’ hands is sufficiently complete to show its 
entire working, and the tide-curves for the year 1880 for 
Bombay and Kurrachee have been already run off by it, and the 

are now being tabulated for printing. Specimen tide- 
curves of the Southern Indian, Pacific, and North Atlantic 
Oceans, the English Channel and the M iterranean, will also be 
exhibited to show the universality of the system of prediction by 
the instrument. 


A NEW apparatus has been produced by Professor Watten- 
hofen, ~ Coe for waovutns He soones pot Be = 
magneti . Its principle is hardness o! may be very 
yy inberred rom pa as determination of its coercitive 

n — 
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MISCELLANEA, 


A new bloomery, for the manufacture of iron by the Eames 
petroleum process, is to be started in Titusville, U.S. 

_A Gas ay me occurred on Friday night at the Sittingbourne 
Gasworks, blowing off the roof of the governor house. 

THE last meeting of the Waterloo Bridge Com: was held 
on the 5th inst, when the affairs of the company eae amicably 
disposed of. 

Iy the Champs des Manceuvres at Brussels, the works for the 
National Exhibition of 1880 are progressing actively. A railway 
in connection with those of the city is being made. 

THERE were on Monday more than 2000 men out of work in 
Bristol in consequence of the strike in the building trade in 
= town. All large works in hand had been brought to a stand- 
still, 

Tue Wolverhampton Corporation has made a profit on the 
ym ggg their sewage farm during the past twelve months of 
£336. This is, however, our Birmingham correspondent writes, 
less by £869 than was made during the previous twelve months. 

THE first of the 100-ton guns has been mounted on the carriage 
and platform which it will occupy on service, and for the proof 
trials at the butts in the Government marshes adjacent to the 
Royal Arsenal, Woolwich. The entire weight of the gun and its 
travelling equipment is about 180 tons. 

In the course of some recent explorations with the diamond 
drill through limestone and slate, at the Liberty copper mine, 
Frederick, ae, a continuous core was, according to the 
aye and Mining Journal, extracted 1gin. in diameter 

10ft. in length, without a fracture or break. 

Ow the 5th inst. there was launched from Messrs. Wigham, 
Richardson, and Co.’s Neptune Works, Newcastle, a very finely- 
modelled iron screw steamer, the Madrid, 285ft. by 35ft. by 
24}ft., and of 200-horse power. The vessel has been built for 

essrs. Hy. Buckwall and Sons, of London, for whom the 
builders lately built the Egypt. 

On the 5th inst. there was launched from the Clyde shipbuild- 
ing yard of Messrs. John Elder and Co. ast of thei 
len, of 460ft. Her displacement at draught will be 9500 tons, 
and her horse-power is . She will be named the Orient by 
Lady Gertrude Boyle, daughter of the Earl of Glasgow, and has 
been built for the Orient line, plying between Liverpool and 
Australia. 

Tue cable steamer Faraday left Millwall at an early hour on 
Tuesday morning, taking advantage of the first tide, and during 
the forenoon was safely moored abreast of Messrs. Siemens’s 
works, at Charlton, to take on board the new Transatlantic cable. 
The —— is a powerful steamer of 4900 tons, built ut New- 
castle in 1874 for Messrs. Siemens, and designed specially for 
laying cables. 

ACTIVE operations on a large scale are to be commenced at once 
at Ayr Harbour in connection with that part of the recent 
Harbour Bill which provides for reclaiming ground to the north 
of the new dock, for the construction of dock railways and other 
purposes. Arrangements are being made for the supply of large 
quantities of material to make up the ground, and the operation 
of pile-driving has been commenced. 

Proposats having been made for creating new harbours at 
Marseilles, a Commission of Inquiry, under the Public Works 
Bill, has decided upon the construction of a harbour in the 
district of the Catalans, and a grant of 22,000,000f. has been made 
by the State to defray the expenses of the undertaking, which is 
to be called Le Port du Sud. The opening of the Suez Canal, 
and the consequent diversion of traffic, is thus having some effect 
on the works necessary at Marseilles. 


TuHE first experiment with the Valorous on the sunken Van- 
guard has been successful with hose and dynamite. The foretop 
and fore-rigging were blown out and sent to the bottom. An 
enormous quantity of fish came to the surface dead after the 
explosion, and enough for the ship’s crew for several days was 
secured. The blowing out of the masts in sections will be pro- 
ceeded with at once. Afterwards the hull will probably be blown 
up to get at the guns. 

THE Royal Dublin Society, at a general meeting held on the 
5th inst., unanimously adopted an arrangement with the Govern- 
ment by which the society is to receive, in three instalments, 
£35,000 in discharge of all claims upon the Government, to retain 
its office accommodation for the functions of agriculture, and to 
have certain rooms in Leinster House, the use of the entrance- 
hall, its agricultural shows to be removed within a year after the 
payment of £10,000, the first instalment. 


A SINGULAR accident occurred on the 13th ult. in the granary 
of Messrs. Lelievre and Sons, Havre. 15,000 sacks of corn had 
been stowed in the front floors, and the workmen were engaged 
in unloading a van, when suddenly the front wall of the building 
was observed to shake and finally give way, fallinz with a terrible 
crash into the street. The whole wall, from the ground to the 
roof, a height of about 40ft., had given way under the semi-fluid 
pressure of the corn, scarcely a single brick remaining. 

A NEW screw steamer, built and engined by W. Simons and 
Co., was launched on the 9th inst. complete from the London 
Works, Renfrew. This steamer is named Oxton, and is the 
property of the Corporation of Birkenhead. Its dimensions-are 
130k. by 45ft. by 14ft., and it is fitted with two sets of inde- 








force. its main features, his arrangement is as foll : 
From one end of a balance arm are suspended successively, in a 
brass holder, bars of the steels to be examined—those being as 
nearly ——— equal in weight. The other arm bends obliquely 
downwards, and bears a constant weight. Motion of the beam 
causes a pointer to move radially over a scale, the movement 
being magnified by toothed wheels. One of the steel bars havin 
been suspended, a magnetising coil, equal toit in length, is a | 
on a stand so as to enclose the bar, and fixed with a binding screw 
when it does. Then a current is sent through the coil; then the 
coil is released and moved games | down, pulling the bar with 
it, till the latter breaks away, and the deflection of the pointer is 
noted at which this occurs. ‘This affords an estimate of the hard- 
ness of the steel. For example, a bar A gives a maximum 
attraction, 9°6; a second bar B, 15°5; a third C, 14°6. It is 
inferred that A is considerably harder than. B and C, and of the 
two latter C is harder than " yenrsag, 9g bs 3 in ey 
apparatus to prevent injury to the parts from the sudden recoi 
. the hold of the coil on the bar ceases. 


A sHoktT time since a correspondent asked for some means of 
testing iron and steel plates other than by the hammer. He and 
others will be glad to learn that a practical application of electro- 
magnetism has recently been made in this direction. The theory 
of the process—pro Mr. Herring, an American mini 
engineer—is as follows :—When an iron or steel har is 
through a coil which is traversed by an electric current, the bar 
becomes a magnet. If the metal be names 3 ert the polarity of 
the bar may be inferred from known laws of electro-magnetism. If, 
however, there be a want of continuity of fibre at some point— 
i.€., & flaw—new poles are formed there, which a properly 
mounted needle will readily detect, also giving a measure of the 
extent of the imperf m causing these false poles. The 
apparatus is so contrived, then, that the wire or rod to be tested 
is passed horizontally first through a m tising helix, then 
through a hole in a block of wood, whi h supports a nicely 

dipping needle as magnetometer, The apparatus is, of 

e size, weight, and shape of the piece to be 
plates the helix is flattened, and a number 
meters are mounted at short intervals on a bar, which 





can be moved to and fro in front of the helix and fixed at any 
desired distance from it, 


pound engines of 500-horse power collectively. The 
Oxton is intended for the carriage, wagon, and goods traffic 
across the river Mersey, and is classed 100 Al at Lloyd’s. 


A NEW water supply has been inaugurated in the Cumbernauld 
district. The pee are situated on the line of Glencryan Burn, 
and consist of a reservoir, filter, clear water tank, and about 
2600 yards of piping. The reservoir covers a space of about 14 
acres, and will contain when full about 1,000,000 gallons of water. 
The water is drawn off from the reservoir to the filter, capable of 
passing 45,000 gallons every twelve hours. From the filter the 
water passes into the clear water tank, containing 18,000 gallons, 
The pipe which leads off the water from the clear water tank 
is of 4in. diameter. The whole of the works have been con- 
structed to the order of Mr. J. W. Burns, of Kilmahew, proprie- 
tor of the estate of Cumbernauld, from designs by Mr. W. R. 
Copland, C.E., Glasgow. Mr. Alexander Gall, of Alloa, was 
contractor for the work. The cost of the works has been about 
£2600. The object is to supply water to the feuing ground 
adjoining Cumbernauld Station. About 250 acres have been set 
apart there to be feued off, and some 40 acres have been taken up 
by Mr. John Ure and others. A considerable number of houses 
are already built. 

Mr. J. LErcHTon, writing to the Times respecting the electrie 
light at the Paris Salon, says :—‘‘ The illuminating power is too 
diffused and too near the pictures, each ~— having a reflector 
behind a crystal sphere of glass which, unfortunately, casts a 
mottled light upon the walls and a glare that picks out all the 
bits of burnished gold, which is highly objectionable. Alto- 
_ there are considerably over 200 globes, each of which 

as eight candles. The driving power is one engine of 300-horse 
wer. The beautiful en with its foliage, parterres, and 
lowers, was a failure. ‘The seventy lights destroyed one another, 
being dotted all over the place. e hall naturally should have 
been lighted from the roof, then the effect would have been 
perfect, and some of the shadows so essential to sculpture main- 
tained. The light in the saloons is much too intense, and the 
reflection on the surface of the works annoying, the manipulation 


of the Bey & parent, as also the texture of the canvass 
cad the loosing of bid soleus even to the strokes of the brush 





and the underwork presumably hidden.” The objections are thus 
stated, and the remedies seem easy. 
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THE R.A.S. SHOW AT KILBURN—THRASHING MACHINE AND STRAW ELEVATOR COMBINED. 


MESSRS. NALDER AND NALDER, WANTAGE, ENGINEERS, 


(2) " 
ey Ny 


We illustrate here a 
thrashin, hi d straw 
elevator combined, which 
pre ag at the 
orthcoming ternational 
Agricultural Show at Kil- 
burn. The prominent fea- 
ture is the direct combina- 
tion of the straw elevator 
with the — by which 
very important advantages 
are no doubt secured. The 
elevator will deliver the 
straw high enough for any 
ordinary straw rick ; at the 
same time this rick can be 
placed in any desired posi- 
tion, either in a straight 
line with or at any angle on 
either side of the machine. 
But going further than 
this, the side or an 
movement, too, as well as 
the raising or lowering of 
the elevator can, one or 





straw can be delivered from 
the elevator to any part of 
a saree uae is eee - 
work progresses, an 

this means is saved the aur 
of at least one man on the 
rick. Or anumber of wagons 
moe in a line can be 

ed without any inter- 
ruption to the work, or, if 
desirable, of the straw 
can be built into a rick on 
one side, and the remainder on the other side of the machine, 
all without in any way checking the working of the apparatus. 
This is a decided advance on the ordinary separate elevator, 
and an improvement that will be appreciated. 

The vexatious delay and time wasted in setting the ae 
separate elevator to the machine, especially on uneven ground, 
and more particularly for angle delivery, and stoppages from 
the driving straps coming off, as they readily do when the 
puileys are not carefully put in line, are all got rid of by the 
arrangement we illustrate. When set up for work, the elevator 
is part and parcel of the machine, and so no trouble from the 
above causes can arise, and the unpacking and setting up of the 
elevator requires little if any more time than the unfolding 
- raising Bea aot mg i ag aoa elevator; a — = 

e in or work may thus be fairly claimed for 
this fact mom . 5s * 


In places where it is undesirable to use the elevator, the 
straw falls into the hopper and from there to the ground, this 
hopper always remaining in its place, so that although the 
owner has always the advantage of having the thrashing and 
elevating machine together ready for work, the latter need 
not be used if not required ; it is simply not ‘‘set up.” The 
weight of the elevator being about 8 cwt. only, one team of 
horses will draw the combined machine from place to place, 
whereas two teams are required when the machines are 
separate ; and in the case of removal by a traction engine the 
men in charge have only one machine when travelling to look 
after—a great convenience in narrow and in turning 
sharp corners. 


One of our illustrations represents the machine complete, 
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as fixed ready for work ; the other illustration represents it a3 
packed up for travelling. 

On looking at the illustration it will be seen that the main 
frame of the machine is elongated at the upper and lower 
portion of the front or straw delivery end ; on the lower ew 
is fixed a turntable or platform, to the upper portion of which 
is attached the hopper and trough of the elevator, and on the 
upper portion of the frame is fixed a craneor winch. Through 
the axis of the turntable is passed a vertical spindle, geared 
into another spindle, placed horizontally, and on this latter is 
fixed the two pulleys for driving the two rake belts for 
conveying the straw up the trough. These belts are of 
india-rubber, on each of which are fixed separate rakes, the 
usual heavy chains being dispensed with. Motion is given to 
the vertical spindle by a belt driven from any convenient 
pulley on the machine. This vertical spindle, from passing 
through the centre of the turntable, the upper part of which 
is capable of movement, forms, as it were, an axial line, on 
which the elevator trough, with the hopper, partially rotates, 
and, as the guides of the crane are also fixed on this axial 
line, the lateral movement of the elevator is obtained, and, 
what is of all importance, without stopping the work, so that 
the straw can be placed in any required place, either in a line 
with or on either side of the machine, having the full range 
of 180 deg. 

The horizontal spindle may be said to form an axial line on 
which the trough is hinged at the lower end, thus allowing of 
the raising and lowering of the same by means of the crane 
— referred to; this is also done without stopping the 
werk, 


| water, in which the ashes are quenched. 
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The taking to pieces of 
the elevator for pes up 
is a very simple process. 
The trough is lowered nearly 
to the und, when the 
rake belts are taken off, 
rolled up, and put under 
the hopper of the elevator, 
as also the top roller and 
winch board. The two 
tightening chains under the 
floor are now unfastened, 
which allows of the floor, 
made in sections, to drop 
out by extending the sides 
outwards. These sides are 
now lowered quite down, 
and the suspension chains 
taken off and stowed wow & 
The sides, after detach- 
ment from the turntable, 
are uncoupled at the middle, 
one being placed, as seen 
in the engraving, on each 
side of the machine; the 
sections of floor placed end- 
ways on the hopper, the 
crane in rods taken off, and 
the crane itself turned back 
on the top of the machine, 
and the entire elevator is 
so conveniently and com- 
pactly packed on the ma- 
chine as to be hardly 


noticeable. We are dis- 
posed to this as one 
of the most important of the 


mapy improvements which 
have been effected during 
the last dozen years in the 


| construction of thrashing machinery, and it does not appear 


that to secure the advantage any increased expenditure of 
capital is necessary. 








STRAW-BURNING PORTABLE ENGINE. 


WE illustrate at page 427 a 12-horse power portable engine, 
which will be exhibited at Kilburn during the Royal i- 
cultural Society’s Show, by Messrs. Clayton and Shuttle- 
worth. The engine is very similar to one exhibited at 
Islington in 1877, and its construction is so clearly shown in 
our‘engraving that no minute description is necessary. The 
prolongation of the fire-box gives a very long furnace, into 
which the straw is fed by hand. The slidin door drops 
by its own weight, and is lifted by the lever shown, on which 
the fireman places his foot. 

The piston is llin. diameter, with a stroke of l4in.; the 
main fire-box is 2ft. 104in. high by 2ft. long, and 2ft. 10in. 
wide ; the extra box is 2ft. 6in, long, measured to the front 
of the bridge, and lft. 10}in. high ; the water space above it is 
5in. deep; the tubes are 6ft. 6in. long; the ash-pans hold 
The engine in all 
respects manifests that attention to detail and workmanship 
for which the firm is celebrated. 








Nava EncIngER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Mr. William engineer, 
to the Endymion, for tender; and Mr. John Kimber, engineer, 
to the Osborne. 
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CONTRACTS OPEN. 


HOYLAKE AND WEST KIRBY SEWERAGE. 

Tue following is an abstract of the specification of works re- 
quired in the construction of sewerage outfall works at Hoylake 
and West Kirby, in the County of Chester, for the Wirral 
Rural Sanitary Authority, and in accordance with the plans, 
specifications, sections, and detail drawings, as prepared by the 
engineer, Mr. Charles H. Beloe, M. Inst. C.E., of 22, Lord-street, 
Liverpool. 

Cast Iron Pipes.—The cast iron pipes shall measure 9ft. 4}in. 
in length over all, with sockets and spigots accurately bored and 
turned, and coated with Dr. Angus Smith’s patent composition. 

Metal.—Metal to be of the best quality. Bar lin, square to 
carry 700 lb. between supports 3ft. apart. 

Quality of Castings.—The pipes will be east in dry sand verti- 
cally, and free from all imperfections. 

Power of Engineer.—The engineer shall have full power to 
examine the process of casting and testing, and shall reject all 
pipes of inferior quality. 

Valves.—The valves to be made in conformity with the draw- 
ings, and coated with Dr. Angus Smith’s composition. 

Mode of Laying Pipes.—Sockets to be heated, and joints made 
with asphalte. 

Lead Joints.—Joints to be made with gasket and red lead, and 
run with molten lead 2hin. deep, and well caulked. 

Manhole Covers, Gullies, and Lampeyes.—The manhole cov 
gullies, and lampeyes shall be furnished by Messrs. Harrison 
Co., Limited, of Dale-street, Liverpool. 

Covers to Flushing Tanks.—Cast iron covers to flushing tanks 
shall be 18in. diameter and l}in. thick, diamond pattern on 
upper surface, and provided with chain attached to scour valves. 

Satter Trons.—Ladder irons to be of wrought iron, with bent 
ends, 





Refilling Trenches.—The trenches to be carefully refilled in 
layers, and carefully punned and watered. In rock, dry fine 
material shall be packed round the pipes, and for 2ft. above 
them. In refilling the trenches, allowance must be made for 
settlement. 

Paving.—tin. Dalbeattie ite sett paving Min. wide shall 
be laid round all manhole and lampeye covers, on a bed of cement 
concrete 6in. thick, and grouted with cement. 

Stone Covers.—Stone covers for flushing tanks and lampeyes 

be Gin. thick of sound York stone, with circular [a 
rebated to receive iron lids. 

Junctions for House Drains shall be laid where directed, both 
9in. and 6in. diameter, and provided with stoneware dises made 
water-tight. 

Indicator Plates shall be made of cast iron, 6in. diameter, with 
the letter J cast on and secured to walls or oak stakes 2ft. Gin. 
long, and 5in. by 3in. driven into the ground. 

Connections with Water Mains.—All connections that may be 
ordered with water company’s mains, to be built in manholes or 
connected with sewer. 

The two tenders required, endorsed ‘Tender for West Kirby 
Sewerage” and ‘‘Tender for Hoylake Sewerage” must be sent 
to Mr. Peter Gregory, Sandycroft House, Birkenhead, on or 
before the 23rd inst. 


The following is a statement of the quantities of earthenware, 
brick, and iron pipes and sewers, and number of manholes ;— 


HOoyYLAKE. 


Earthenware Pets 2914 yards; 12in., 
671 yards; 18in., 1777 yards. 

Tron Pipes.—12in. iron pipes, 
Brick Sewer.—Brick ho ml 


4ft. Sin. internal diameter. 


76 yards; Ldin., 


on shore, 748 yards, 
ewer, 138 lineal yards, 7ft. by 
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Piles for Iron Pipes.—The piles for iron pipes on shore shall 
be best Memel or Dantzic, and creosoted, pointed and shod with 
wrought iron shoes. Cross pieces asta 
and bolted with wrought iron screw bolts. 

Earthenware Pipes. — The earthenware pipes shall be full 
socketted pipes, well burnt and properly glazed, and obtained 
from makers whose names are not yet stated. 

Joints.—The horizontal pipes shall be laid with Stanford’s 
patent joints, and all vertical pipes with Portland cement joints, 

‘oncrete and Sub-drain.— Cement or lime concrete with a sub- 
drain shall be laid where the engineer shall consider necessary. 

Portland Cement.—Portiand cement to be of the best quality’, 


to weigh 1101b. per strtked bushel, and bear a tensile strain of | 
500 1b. upon a bar 1}in. square seven days after being placed in | 


water. 

Cement Conerete.—One part of Portland cement to six parts of 
— gravel or broken stone, and one part of clean, sharp, coarse 
sand. 

Lime,—To be of best quality blue lias hydraulic lime. 

Lime Conerete.—To be made of one part of blue lias lime to 
four parts of gravel or broken stone and one part of sand. 

Mizing Conerete.—The proportions of the various materials 
shall be carefully measured and well mixed on a proper platform, 
with sufficient water poured on through a fine rose. Special care 
must be taken with the mixing of the cement concrete. 

Sub-drain.—Where required, formed of 6in. or 4in. earthenware 
socketted pipes laid with open joints. 

Puddle.—The clay for puddle must be approved of by the 
engineer, well soaked in water for twelve hours, then sliced, cut, 
cross-cut, tempered, and well-trodden. 

Bricks.—Of approved local manufacture, free from all defects. 
Broken bricks or bats will not be allowed. Bricks moulded to 
the proper radius shall be used in the arches and inverts, &c., For 
the interior faces of the sewers and manholes, the bricks shall be 
specially selected. 

Bond.—Old English bond with alternate courses of headers and 
stretchers. 

Mortar.—Alil brickwork to be in cement mortar, 
one part Portland cement to two parts of clean sand. 

ig —Provide clear »ure water for mixing the concrete and 
mortar. 


composed of 


\ st aaiocer’ cure > es. \, 
\ %, 


or halved into piles, | 





2090 FEET 








f 
| 
| holes, seven; number of lampeyes, twelve. 


Manholes.—Number of manholes, twenty-six; flushing man- 


| West Krrsy. 
| Earthenware Pipes.—9in., 2773; 12in., 1000; 15in., none; 
| 18in., none. 

a Pipe.—9in. iron pipe, on shore, 1320 lineal yards, for two 
outlets. 

Brick Sewer.—Brick tank sewer, 75 lineal yards, 3ft. Gin. by 
2ft. Gin. internal diameter; brick tank sewer, 76 lineal yards, 
2ft. Gin. by 3ft. Gin. internal diameter. 

Manholes.—Number of manholes, nineteen; number of lamp- 
eyes, four. 








INSTITUTION OF CIVIL ENGINEERS. 


Art the meeting on the 20th May, Mr. Bateman, ¥.R.S., 
president, in the chair, the al read was ‘ On the Imptove- 
ment of the Bar of Dublin Harbour by Artifielal Seour,” by 
Mr. John P. Griffith, Assoc. Inst. C.E. 


wt at 








channel ; Sir Thomas Hyde Page proposed a similar wall, and 
the formation of an island on the bar; while a proposal to con. 
struct an embankment or wall extending from the north shore 
towards Poolbeg emanated from the Corporation for Preserving 
and Improving the Port of Dublin, better known as the Ballast 
Board. Mr, Rennie, at that time considered the highest autho. 
rity on the improvement of harbours, prepared an elaborate 
scheme, but he predicted little likelihood of much improvement 
on the bar. He expected an inereased depth of 3ft. of water as 
the result of an estimated expenditure exceeding £655,000. - 'I'o 
provide a better approach he considered it essential to construct 
a ship canal from some ton the adjacent coast, where deep 
water might be obtained, and fimally recommended this entrance 
to be made close to the present site of Kingstown Harbour. Mr, 
Renuie’s estimate for this work was £489,734. From 1802 to 1819 
the question of the improvement of the bar appeared to have 
been in abeyance. Probably Mr. Rennie’s scheme, from the 
large expenditure it would have involved, and the smallness of 
the results anticipated, tended to deter the Government from 
advancing the necessary funds for any particular scheme. About 
1819 the Ballast Board found themselves in a position to carry 
out their own project of a wall or embankment from the Clon- 
tarf shore. Its object was to protect the harbour on the north 
side from the encroachment of sand, to shelter it from northerly 
and easterly winds, and to direct the tidal and river waters in a 
fixed channel across the bar. Before, however, beginning this 
work an aceurate survey of the river and bar was made by Mr. 
Francis Giles. Under the joint direction of Mr. Giles and of 
Mr. Halpin the engineer of the Ballast Board, the rubble em- 
bankment, now known as the Great North Wall, was constructed, 
extending about 9000ft. from the Clontarf shore, its extreme end 
being about 1000ft. north of Poolbeg Lighthouse. Over 5500ft. 
of this wall rose above high water, the remainder being below 
that level, and the extreme 2000ft. only reaching on the average 
half-tide. 

During the first half of the ebb, the tidal and river waters 
ranning out of the harbour flowed partly over the submerged 
wall and partly through the harbour entrance, between its termi- 
nation and Poolbeg Lighthouse. As soon, however, as the tide 
fell below the level of the wall, the water contained within the 
two great piers of the port passed through the contracted 
entrance at Poolbeg. The velocity of the stream was thus greatly 
increased, and a channel had been formed across the bar with 
16ft. at low water of spring tides, where, in the year 1819, there 
was only a depth of 64ft., and there was reason to believe that a 
still further increase might be looked for. As the improvement 
of the bar appeared to be due to the water discharged from the 
harbour during the second half of the ebb, any addition to the 
tidal capacity of the harbour below that level might be expected 
to produce a corresponding increase in the depth on the bar, 
Such an increase in the tidal capacity of the harbour was actually 
taking place by the lowering of the North Strand, the result of 
dredging ballast and the wasting away of the bank. 

The consideration of the difficulties overcome in the improve- 
ment of the approach to the port of Dublin naturally led to the 
inquiry, what were the dangers which beset the maintenance of 
the deep water channel across the bar. These might be briefly 
summarised as reclamation within and outside the harbour. 
Reclamation inside the harbour would be dangerous as an 
encroachment on the scouring capacity of the harbour. Reclama- 
tion outside would result in the reduction of the area upon which 
sand entering the’bay was at present deposited, would tend to 
drive the low-water mark rapid further out to sea, and greatly 
endanger the channel across the bar. 


Ar the meeting of the session held on the 27th of May, 
the President, Mr. Bateman, F.R.S., being in the chair, the 
paper read was ‘‘On Dock Gates,” by Mr. A. F. Blandy, 
M. Inst. C.E. 


The author commenced by defining the general features of a 
pair of gates and their surroundings, then passed on to the strains 
to which a gate was subject, and gave a formula for the pressure 
per unit of length. Examining the mutual action of the gates on 
each other, he stated that in practice this was liable to vary, and 
that three cases must be considered. First, the gates might be 
constructed so that when under pressure the meeting faces of the 
mitre-posts bore fair and true each other, and distributed 
the mutual reactions uniformly throughout the width of the meet- 
ing faces. Secondly, foreign substances, such as chips of wood, 
might intrude, or the gates might wear and become a little too 
short, causing them to nip on the dock, or inner edges of the 
meeting faces. Thirdly, the gates might be a little too long, in 
which case they woul nip on the outer edges of the meeting 
faces. The magnitude direction of the primary forces acting 
on the pair of gates were next investigated, and it was shown 
that a point be found on the centre line of entrance, the 
distance of which from any point on the back of the gate was 
proportional in magnitude to the resultant of all the forces acting 
on & section taken through the gate at the point measured to. It 
was also shown that, in practice, the line of position of these 
resultant forces in most cases corresponded with the arc of a circle 
drawn through the centre of the heel-posts and of the meeting 
faces of the mitre-posts. The effect of nipping would be to 
transfer this arc ffom the centre to the edge of the meeting face 
at which nipping oceurred, and consequently to proportionately 
increase or dimifish the bending moments on the gate. The 
effect of direct compressive stress combined with bending 
moment, when applied to various forms of structure, such as were 
common in doe fate, was then examined, and methods of 
finding the intensities and distribution of stress at a cross section 
by means of di were described for three different forms of 
wooden gates, viz. (1), when the gate was formed of rectangular 
wooden beams; (2) when it was built in divisions corresponding 
to the voussoirs of an arch, and depended entirely on the arch- 
form for its stability; and {s) when the gate was built in divisions 
as in the sec form, but of less curvature, and required the 
assistance of the supplementary connecting pieces, which must be 
taken into account when computing the strength. Looking at 
the general features of the gate, the first impres- 
sion was to regard it as a form of bowstring girder, but further 
consideration would show that this could not be, as there was 
nothing to transmit the longitudinal stresses from the ‘‘ bow” to 
the “‘ string,” the transverse bolts bein ey Saas for 
that parposs. When, however, the action of a bending moment 
caused the to deflect, the transverse bolts, though allowing 
the voussoirs and connecting pieces to slide on each other longi- 
tudinally, would maintain them laterally in their relative 





¢ primary object of all early engineering efforts 
with the port of Dublin a to have been to provide a safe 
approach for vessels to the city. With this in view the Great 
South Wall was constructed 
rivers Liffey and er, g into the sea at the of 
| Dublin Bay, flowed over extensive strands laid bare at low J 
and the channel cut by tie rivers was used by vessels 





the port. The Great South Wall was built to shelter this 
from southerly winds, and also from the encroachment of sand. 
When at extent the objects 


it accom to & 
its Eat Pestions of the channel wp to the 
city were still, however, very shallow, and attention was also 
drawn to ashoal beyond the extremity of the new wall, known as 
| Dublin Bar. This Sank stretched from the North side of the 
| bay across the entrance to the harbour in the form of a hook. 
| The deepest water for vessels was round the end of this hook, 
| but across the bank, in a direct line to sea, there was only a 
depth of from 5ft. to 6ft. at low water of spring tides. At the 
beginning of the present century many eminent engineers and 
| naval officers were consulted respecting further improvements. 
Captain Bligh recommended a wall along the north side of the 








posit j y, they would bend through similar angles, 
arid the total moment of resistance would be the sum of 
the moment of resistance due to the voussoir plus the 
moment of resistance due to the connecting pieces. In the case 
of trussed beams, the effect of direct compressive stress combined 
with the bending moment had to be considered, when applied 
to a rectan, wooden beam supplemented by wrought iron 
truss rods. To illustrate this, the simplest form of truss might be 
taken, natnely, that consisting of a rectangular wooden beam 
supplemented by two wrought iron truss and a king-post, 
and it might be assumed that the king-post was inelastic and of 
infinite strength. It would occur to the observer that the stresses 
on the different parts of such a system might vary indefinitely. 
according to the method of attaching the rods to the beam, and 
also to the extent of initial stress put upon the rods before the 
system was subjected to extraneous pressure. Certain conditions 
must therefore be assumed before an investigation of the stresses 
on the different parts could be attempted. If strength only was 
considered, the best adjustment appeared to be that which, when 
the system was under pressure, caused the whole bending moment 
to be borne by the truss rods, and left the timber over the king- 
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posts entirely free from transverse strain. Formule for the 
stresses on the various parts were then given, and it was demon- 
strated that if the truss were cambered or allowed to sag, then 
stresses would be increased, and the best condition of adjustment 
was the = —_ ropes poly oy this age wegen if the beam 
was continuous from en system when under ph the 
must have a certain deflection, viz., one-fifth of that which the 
beam would have if there was no system of trussing. The con- 
dition of the + poet when the was removed was next 
examined, and formule were dees for ascertaining the camber 
which it would assume. The intensities of stress on the various 
parts were also investigated, formule for the same being given, 
together with methods of showing those intensities by 8. 
A similar analysis was also it 
deflection was wed. In the case of wrought iron gates, the 
point to be considered was the effect of direct compressive stress 
combined with bending moment on a wrought iron girder com- 
posed of flanges connected by a centre web. The position of the 
neutral axis was investigated, and by 8 were 
described ; first, for finding the intensities and distribution of 
stress on any given section ; and secondly, for bergen ge J a section 
of such proportions that the intensity of stress on any fibre should 
not exceed certain limiting intensities of tension and compression. 
When the method of finding the principal stresses, as explained, 
was considered in connection with the effect of a bending moment, 
there could be no doubt but that, theoretically at least, the 
most advantageous form was that on which the water-pressure 
produced no bending moment, that was to say when the line of 
the centres of gravity of the cross ns corresponded with the 
centre line of the gate, and when the centre line of both gates 
formed together one continuous are of a circle extending from 
centre to centre of the heel-posts, and passing through the centre 
of the meeting faces of the mitre-posts. The author showed that 
when this form was departed from the increase of metal would be 
rapid as the gate was flattened, nor would any appreciable reduc- 
tion in the cost per ton occur, until the gate was reduced to the 
absolutely straight form, when the increase of metal would, in 
the author’s opinion, more than counterbalance the decrease in 
price supposed to arise from the use of unbent plates, As re- 
garded the rise, Mr. Bramwell had pointed out that the most 
economical form of gate was that in which a pair of gates 
when shut formed a continuous arc subtending an angle of 
133 deg. 56 min., at the centre of the circle of which the said arc 
formed a part, thus making the rise of the gates equal to the 
width, from centre to centre, of the heel-posts, multip'ied by 
0°32958 ; or in round figures, when the rise was equal to one-third 
the span. Hitherto no notice had been taken of the variations of 
stress due to the alteration of form when under pressure. Any 
analysis of such variations must necessarily be complicated ; and 
it appeared to the author that it would be useless to attempt to 
arrive at any general form forsuch investigation, as every gate would 
have its own individual peculiarities, which ete inevitab] 
vitiate the result. Practically, if the ype of a gate was po d 
culated on the basis of the extreme cases of nipping at the inner 
and outer edges of the mitre-post, the pianos 9 stresses due to 
alteration of form under pressure might be safely ignored. Setti 
aside theory, it must be remembered that the most economi 
was not necessarily the most advisable form for a pair of dock 
gates. The gate was the most important part of a dock, but it wasa 
comparatively small item of the cost, and its outlines should be 
designed with a view to the general convenience and requirements 
of the situation, rather than to the structural economy of the 
gate itself. The paper was a by four appendices. The 
first appendix gave a method of dividing the vertical section of a 
gate into layers sustaining equal ure. The second was a 
proof of one of the inv ations in the paper. The third gave 
an example showing the pee | ication of the method of 
ascertaining the stresses on a ; and the fourth treated 
of the deflection of wooden beams of uniform rectangular section 
throughout their length, and showed how the deflection could be 
deduced from the curve of bending moments. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves a opinions of our 
correspondents, 





THE TALBOT ENGINE. 


Sir,—Being somewhat struck by the close resemblance of this 
engine to some designed by me a he years ago, and which have 
been before the public ever since, I venture to call to your notice 
that the so-called improvement in the ‘l'albot engine of lining the 
furnace with fire-clay is anything but new. I tried this planin 1873, 
and found it impossible to prevent the fire-clay coming away 
after a short time. ‘To obviate the difficulty, I made the furnace 
of segments of solid fire-clay, and have found that on this plan 
it lasts for years. My only reason for mentioning this is, that 
Messrs. J, and E. Hall, of Dartford—the sole makers of engines 
on my plan—contemplate exhibiting several of these engines at 
the forthcoming show. Without this explanation it might be 
inferred that these engines were a copy, instead of being the 
original, of the class described in your last issue. 
June 9th. niinewonrs Hepes, C.E. 





THE NORDENFELT GUN. 


_Sir,—In your last issue I have just read an account of 
Nordenfelt’s Gatling gun, and how the bullets would riddle an 
ordinary torpedo boat, You do not notice a recent invention 
which would be proof against any number of holes caused by 
bullets, and which is intended more particularly for torpedo boats, 
ban - —_ sooty ot —_ ow I have seen a 
steel plate about 18in, square rhaps jin. thick complete] 
riddled with bullet holes ot fees tin te ie in size; at rag oe 
of the plate had been fastened rubber sheeting of about }in. 
thick. Where the bullets had gone through it has simply left a 
fracture in the rubber, which can only even be seen on close 
examination, and whatever the form of the fracture, which in 
most cases is simply a slit, the rubber instantly attains its normal 
position after the bullet has gone through, and of course is as 
water-tight as ever. 

{ have not heard of any instance in which this protection has been 
applied to any existing vessel, but it is certain that a vessel with 
this lining of india-rubber would be proof against any number of 
bullets, or even shot or shell. J. F. i Berts. 

Clapham, June 6 


THE MAGIC MIRRORS OF JAPAN. 

S,—Mr. Robert Mallet, in his letter which appears in your 
issue of the 6th inst., ex as his view that the on 
important t of the information contained in the paper by 
Professor Perry and myself, ‘‘On the Japanese Mirrors,” was 





previously known to engineers. If that were really the case it | d 


would have to be as very extraordinary that this infor- 
mation is not to found in the European literature on the 
Japanese and Chinese mirrors, instead of the erroneous infor- 
mation usually met with, which bases the explanation of the 
magic phenomena on differences in the reflecting power of different 
parts of the surface of the face of the . But to show how 
one-sided this idea of Mr, Mallet’s is, and that it must not be 
taken as a representation of the opinion of engineers on the 
subject, permit me to quote two phs from a letter I 
received some weeks back from on anahela, who has had not 
only a university but also a worksho ,» Mr. R. Smith 
the late Professor of Engineering at the Im University of 
Japan—which professorship, I may mention, to avoid any sus. 
picion of interested motives, was a rival to that held by Mr, 





Perry at the other University in Japan to which we were 
attach Mr. Smith says :—‘* Yesterday I saw Mallet’s article, 
and read it. certainly does no justice to your paper, and his 
article, I think, calls for a reply. He does not say that the 
mirrors are P by stamping, but he is evidently wrong in 
his notion of how the effect is produced. Your investigation of 
the immediate cause of the phenomenon was, I think, a thorough 
one, and the method of investigation was a beautifully simple 
one. So far as I know the subject had never before been treated 
with knowledge and skill, and to my knowledge you certainly 
spent much time and labour in making the experiments, and in 
searching for authentic information on the subject among the 
people who make the mirrors.” ‘‘ You may, if you choose, use 
in any way you like any portions of this note.” W. E. Ayrton. 





MULTIPLE CYLINDER ENGINES. 


S1r,—I have read with considerable astonishment a letter from 
Messrs. Vosper and Co., Portsmouth, published in your last 
number, in which they say your statement that the patent for the 
four-cylinder — invented by myself and Mr. Holmes, and 
illustrated and described in yours of May 30th, has been pur- 
chased by them, is ‘‘ erroneous and liable to mislead.” As that 
letter is an entire perversion of the facts of the case, I ask 
your permission to state what those facts really are. 

In August of last year a patent was granted to Mr. H. E. 
Vosper for some “improvements in steam engines,” and Messrs. 
Vosper and Co, proceeded to manufacture a four-cylinder “ee. 
to which some of these so-called improvements were applied. Thi 
they continued to do till the beginning of this year, when dis- 
covering I was in possession of a patent for an engine which made 
what they were making an infringement, they indirectly and in a 
roundabout way purchased it of me. As I was unaware at the 
time they were infringing my patent, and could not know the 
nature of theirs, as its specification was not published, I made 
no stipulation as to the name by which the engine was to be 
known, but assumed that the names of the patentees would, as 
usual, be attached to it. Messrs. Vosper have, however, not 
justified that assumption, but ignoring us en ne claim to be 
the original inventors of the engine they manufacture—that is to 
say, the engine illustrated and described by you in yours of 
the 30th of y. As this isa matter of fair play, I ask those 
who read this to indulge me by turning to the first page of that 
number of your journal, and compare the illustrations of the 
engine there shown with the following extracts from the patent 
purchased of me by Messrs. Vosper, under which they say they 
are not manufacturing their engines. The patent is that of 
Payton and Holmes, No. 87, 1876 :— 

“Our improved engines have P csangesne two pairs of cylinders; 
the inner ends of such cylinders open into a closed chamber, 
through which the crank shaft extends. The cylinders are 
arranged in pairs, with their longitudinal axes inclined to each 
other at an angle of about 45 deg.”—a clerical error; it should have 
been 90 deg. as shown in all the drawings attached—-“ and the 
crank shaft is situated at the point of the said angle. The crank 
shaft is provided with two cranks placed opposite to each other, 
that is to say, at about 180 deg. apart, and one of the pistons of 
each of the said pairs of cylinders is connected by a jointed rod 
to one of the said cranks, and the other pistons of the said pairs 
of cylinders are connected in a similar manner to the other of the 
said cranks. This arrangement of single-acting cylinders in com- 
bination with a crank shaft whose cranks are arranged as above 
described, permits the pistons to act in regular succession upon 
the said cranks without a dead point. ‘The pistons of each pair of 
cylinders also balance each other. Our improved engine may be 
fitted with any ordinary valves, and the position of its base ma 

varied in any desired manner. We claim—an engine wit. 
single-acting pistons, whose cylinders are arranged in pairs, and 
with their inner ends opening into a chamber which encloses a 
crank shaft, with the cranks thereof arranged opposite or nearly 
opposite each other, and each of which cranks connects with one 
piston of each pair of cylinders, and which cylinders have valves 
at or near their outer ends, as above set forth.” 

The drawings attached to the specification show these pecu- 
liarities precisely as they are shown in your journal, with the 
exception of the position of the valves, which are shown driven 
by one excentric, but placed by preference directly on the cylinder 
covers, as by so doing the Tenath of the steam passages is greatly 

uced, and much steam saved. This is the substance of the 
patent which Messrs. Vosper have the—well, boldness—to say, in 
their letter to you, they purchased because it ‘‘bore upon the 
subject,” and under which, they say they are not manufacturing 
their engines, the fact being that it contains the whole subject 
from beginning to end, no material or original matter whatever 
having been added by them, as is clearly shown by a comparison 
of the above extracts with the illustration in your journal. The 
recent and anticipated patent of Mr. H. E. Vosper, alluded to 
by Messrs. Vosper, is shortly this. It begins with :—‘‘ My 
invention relates to improvements in two and four-cylinder single- 
acting steam engines, the 7 of the improvements being to 
dispense with the use of the ordinary pe RSet and to 
economise space and cost of manufacture ;” an e nature of 
the specification will be fully gathered from the claims, which 
are as follows :—‘“‘ First, the method of admitting steam to the 
two or four cylinders of two or four-cylinder steam engines by 
means of one excentric only in combination with ordinary D slide 
valves. Secondly, the employment for reversing the engines of 
the patty Sex the plugs of which are connected together, 
and work behind the ports. Thirdly, the application to four- 
cylinder engines of a slotted excentric for reversing the engines. 
ourthly, the slide valve arrangement for adapting my improve- 
ments to compound engines.” 

This is the patent under which Messrs. Vosper say they are 
making their engines, and by means of which they are trying to 
exclude the original inventors from the credit—if there be any— 
of their invention in spite of the fact that the above claims of 
their patent do not contain a claim for an engine at all. Each 
claim refers to a detail only, and our four-cylinder engine is only 
brought in to show the adaptation of those details. ‘The engine 
so used is not claimed to be original, and as regards the so-called 
improvements actually claimed the single excentric and ordinary 
valves of the first claim are especially mentioned and illustrated 
in our patent ; the cocks for reversing the engine in the second 
claim are but a clumsy imitation of the reversing valve of the 
“* Willans ” engine, wasteful of steam and never likely to be used; 
and the slotted excentric of the third claim, and the slide valve 
of the fourth, are old and well-known devices used by all makers 
of this class of engines, and consequently not the proper subjects 
of a patent at all. 

Having now fully stated the facts of the case, I leave your 
impartial readers to determine whether your statement that the 
engine illustrated by you is ‘“‘the invention of Messrs. Payton 
and Holmes, purch: by Messrs. Vosper and Co.” is ‘‘ errone- 
ous and liable to mislead” or not, and I think I may safely claim 
their support when I challenge Messrs. Vosper and Co., as I now 

‘0, to either substantiate their claim to call the engine ‘‘ Vosper’s 
patent four-cylinder engine,” or to discontinue altogether the 
use of a designation so “‘ erroneous and liable to mislead.” 

In conclusion, I should like to be allowed tojcall the attention 
of those engaged in the construction of the new Patent Act to 
the not uncommon grievance of patentees, that when they have 
sold their patents to manufacturers they find their names sup- 
pressed and themselves excluded from any credit their inventions 
might bring them. A short clause in the new Act to the effect 
that, unless otherwise agreed upon between the parties, all inven- 
tions put forward as patent shall have the names of the patentees 
added to the word patent, would at once remove the grievance 
and enable inventors to obtain)a little more of the insufficient 
justice now so grudging! ly doled out to them, W. Payton. 

Brook Green, June 10th, 





AUSTRALIAN AND NEW ZEALAND TIMBERS. 

In our impressions for January last some correspondence took 
place relating to the value of jarrah timber for sea work. As 
bearing directly on this subject, the following report from the 
engineer of the Auckland Harbour Board, Mr. D. E. McDonald, 
A.M.I.C.E., upon experiments he has made with jarrah, to see 
whether it is really proof against the attacks of the teredo— 
mollusc—which inhabit Auckland waters, will be found to con- 
tain information of considerable importance, although it was first 
published two years ago :— 

“The —— of Australian and New Zealand timber has been 
so fully dealt with by the late Mr. Balfour, as also by Colonel 
Ward, R.E., Master of the Victorian Mint, and more recently 
by T. Kirk., Esq., that I feel it would be unwise to offer new 
theories, and shall therefore confine my remarks to information 
gained from personal experience. 

“The ravages of the teredo navalis, limnoria terebrans, and 
other worms on timber used in marine works, have occupied the 
attention of very many persons for several years, and numerous 
remedies have been from time to time invented and patented, but 
none have proved to be of permanent utility in all situations. 

“Creosote was believed to be the most effectual protection 
from these destructive pests; but sven that has failed, and the 
late Mr. Balfour, M.1.C.E., in hisreport to the Commissioners 
of the New Zealand Exhibition, states that he has seen these 
marine worms in Scotland revelling on timber thoroughly satu- 
rated with creosote. 

“On the 3rd of July, 1874, I obtained two squared logs of 
jarrah timber from Messrs. Danaher and Lanigan, contractors for 
the Mangere Bridge. This structure spans the Manukau, and is 
erected on jarrah piles specially selected by Mr. Danaher, who 
visited Western Australia for that purpose. One of these logs I 
had sawn into pieces of scantling 6 x 3, and spiked to the totara 
piles of the Queen-street Wharf. A few days since I had two of 
these pieces taken up, and found that, although they had only 
been in the water for twenty-one months, the teredines were carry- 
ing on their destructive operations. I made an examination of the 
jarrah used in the Mangere Bridge, and regret having to state that 
the piles and lower headstocks have been attacked by the teredo in 
the most determined manner, and from their large growth fear that 
it will be found necessary, ere long, to replace the whole of the piles. 

“The turpentine, or peppermint, tree piles used in a jett, 
erected several years since at Bulli, on the coast of New Sout 
Wales, are reported to have resisted the attacks of the marine 
worms. The situation is a most exposed one, and the piles may 
have done so. Two turpentine piles purchased by the Harbour 
Board, and sent from Australia for testing purposes, were driven 
by me in the Queen-street Wharf in June, 1872. Upon making 
an examination two and a-half years afterwards I found that the 
teredo had been at work for some time upon them. 

“The swamp gum piles imported from Tasmania in 1865, and 
used in the extension of the Queen-street Wharf, were attacked, 
and several of them perfectly riddled in eighteen months after 
having been driven. 

* Australian iron-bark, although one of the heaviest and best 
weight c ing timbers known, is at once attacked by the 
teredo, and destroyed most rapidly. 

“The late Captain Ferguson, harbour master, Victoria, states 
that stringy bark was destroyed in eight years, blue gum in five 
to eight years, white gum in six to eight years; black wood was 
eaten right through in the same time and in Sydney Harbour, as 
also on the Clarence and Macleay rivers, I have seen iron-bark 
attacked and very rapidly destroyed by the marine worms. 

“From the above, I think it may safely be assumed that 
Australia possesses no timber able to withstand the ravages of 
the marine borers beyond eight or ten years, and it must be kept 
in view that the hard woods of Australia are classed as the 
heaviest, and most to be depended i in structures where great 
strength and endurance are required. 

“Jarrah weighs from 72 Ib. to 76 lb. per cubic foot; iron-bark, 
from 75 lb. to 80 lb.; swamp gum, from 60]b. to 65 lb.; and 
turpentine, from 62 Ib. to 66 lb. - 

‘*During my operations in re-building the Queen-street Wharf, 
I had to remove and draw out over 300 totara piles, and, with a 
few exceptions, the teredines had failed to penetrate the heart 
wood. In originally building the wharf a faulty design was 
adopted, and inferior materials used. The piles were cut from 
young trees, holding not more than 4in. to 5in. of heart timber ; 
and sap-wood was freely in the kauri superstructure, and 
also in the totara walings and braces. Yet, notwithstanding 
these defects, the structure has lasted from fourteen to twenty 
years. Specimens of kauri and totara were taken from that 
portion of the wharf now occupied by the silt basins, and 
were in use, I am informed, twenty-three years, and formed 
a gi of the original wharf. A specimen taken from a totara 
pile removed from the Queen-street Wharf, a few days since, 
shows the whole of the sap eaten away. A specimen cut out 
of a totara waling, like the other, shows the sap-wood removed 
by the sea-worms, whilst the heart-wood remains untouched. I 
have a section of a small totara pile, only llin. in diameter, 5in. 
of which is heart timber. The teredines have been very large in 
this specimen, and they have carefully skirted the heart and 
confined their operations to the sap. Specimens have been in 
use from fourteen to sixteen years. 

“T would state that the totara piles in the Onehunga Wharf, 
driven eleven years ago, are sound, and have resisted the attacks 
of the marine borers, while the jarrah piles and headstocks of 
the Mangere Bridge have been entered, and are being rapidly 
destroyed. 

*“*The value of kauri is so well known, and has been so well 
described, both by Mr. Kirk and the late Mr. Balfour, that I 
have nothing to add; and from the specimens of totara submitted 
I feel Iam safe in saying that there is no timber in the colonies 
equal to it for resisting the sea worms. Notwithstanding the 
great value of totara for piles, and such other parts of marine 
works placed in the sea, and exposed to the ravages of the worms, 
I would advise that in all costly structures the piles should be 
sheathed with either copper or the best quality of Muntz metal, 
the sheathing to extend 3ft. into the mud, and carried up to high 
water mark. This protection, although adding to the cost of the 
work, prolongs the life of the structure for many years. 

“Mr. John D. Van Buren, jun., C.E., in a paper read before 
the American Society of Civil Engineers, in 1875, on the water 
front of New York, gives the life of an ordinary wooden wharf 
at ten to fifteen years, and by using preserved wood at thirty to 
thirty-five years, and a wharf supported on iron screw piles, or 
iron cylinders filled with concrete, at not over fifty years, and a 
wharf built of stone at 1000 years. 

** All totara piles should be procured as large as possible—say, 
not less than 15in. to 17in. square at the head—and cut from 
full-grown trees, well axed square, and smooth and free of sap. 
Walings and braces should be of heart timber, and as the quality 
of totara, like other timber, varies very much, the heaviest should 
be selected. 

* Hokianga totara weighs from 60 Ib. to 62 1b. per cubic foot, 
Wangarei from 60 Ib. to 63 lb., and Puhoi from 66 lb. to 68 lb.; 
these weights were taken from newly fallen timber, and I submit 
a cubic foot of totara grown at the Puhoi. Specimen No. 12: 
This totara I consider the best timber for piles, being the heaviest, 
and the trees have less sapwood than is usually found on totara 
grown at other places. 

‘*Matai is a most excellent timber for wharf and bridge con- 
struction, and one that has been very much neglected in this 

rovince. It is well suited for headstocks, caps, and corbels, and 

or decking is superior to most other timbers used, but it is at 
once riddled by teredines ; specimen No. 11 was destroyed in six 
months, Weight of matai per cubic foot, 66 lb,” 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


LEIPSIC.—A. TwieTMeyer, % 
NEW YORK.—Tue Witmer and Rocers News Company, 
Beekman-street. 





TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, 
inform correspondents that letters of ing 
public, and intended for insertion in this 
cases, be accompanied by a large envelope ’ 
writer to himself, and bearing a 2d, stamp, in order that 
answers received by us may be forwa tot destination. No 
notice will be taken of communications which do not comply with 

instructions, 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good whatever will 


faith. No notice will be taken of 

anonymous communications. 

* Cartwritina.’ —We do not understand the term. 

W. anv M.—21‘9912/t., or practical . y 

J. M.— We never heard of such a poo 4 rite to Messrs. Lockwod, Stationer’s- 
hall-court, or to Messrs. Spon, Charing Cross. 

I. N.—There ave no special works on the making and annealing of steel 
castings, or on the construction of rolling mills. 

Aspestos,—J, Bell, 57, Southwark-street, London; the Patent Asbestos 
Manufacture Company, 10, Marsden-street, Manchester. 

R. R.—In Bnglish notation the cube of a million, or 1,000,000,000,000,000,000. 
In French notation the square of a million, or 1,000,000,000,000, is called a 


trillion, 

H. F. W.—Thanks for your letter. We are unable to su; any information 
concern ras Soarmnting in addition to that yubliches in our impres- 
sion for April 27th, 1877. 

J, C.—It would be impossible to produce a high temperature in the way you 
propose, because long before a sufficient heat was attained dissociation of 
the gases would take place. 

Erratom.—ZJn our last impression, middle column, 414, line 13 from 
the bottom, for ‘' though inconsistent,” read “‘ though not inconsistent." 

COVERING FOR STEAM PIPES. 
(To the Bditor of The Bngineer.) 
Sir,—Can any of your posed one no kindly inform me where I can 
buy semicircular iron coverings for winch steam pipes on ships’ decks ? 
junderland, June 10th. J. W. 
TINFOIL MAKING MACHINES. 
(To the Bditor of The Bngineer.) 
81r,—Will any of your readers inform me where a machine for making 
tin leaf can be ents d, and the probable cost of such? The piece of tin 
sent me is Qin. long by lin. 


y and wi 2} grammes. This 
uires to be rolled out to l4in, by llin., or about the same =a as 


leaf. 
Glasgow, 8th June. 











SUBSCRIPTIONS. 


The umes 
Vile 8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, 44, and 46. A 
complete set of THE ENGINEER cun be made up, comprising 46 vol " 
ign 8 age for Thin Paper Copies will, until further notice, be 
rectived at Sol rates. Subscri 
foliowing rates will receive Tux ENGINEER weekly and post-free, 
poy opty by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 
rates. 


Post-ofice Order. — Australia, Belgium, Brazil, British 

Colum! Grit Guiana, Canada, Cape of Good H , Denmark, Reypt 

Natal, . NewBrusswick, Newfoundland of New Bh Wales, 
ew 


i Aastra, Den Seven lon, France. 

Bi patie Svveden, 2 16a, Chill, Borneo, g, Fee, Tee oa, 

, Swi le ava, 
vid Brindisi, £2 $8, 0d. : ‘ : 
ADVERTISEMENTS. 

*,4* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and s odd lines are 
charged one shilling. on See oo . When an adver- 
tisement measures an inch or more the charge is ten shillings inch. All 
single advertisements the country must be accom: 
eet, Sees i tage Al Bee gy weg agi — 
regularity, t regularity cannot guaranteed case. 
except weekly advertisements are taken subject to this 

ADVERTIS) INSERTED UNLESS 


EMENTS CANNOT BE DELIVERED BEFORE 
Srx o’cLock on THURSDAY 


Evenine In EACH WEEK. 


. George Riche; ail 
to bc addressed to the Bditor of Tux Enainesr, 168, Strand. 











MEETINGS NEXT WEEK. 
InsTITUTION OF MECHANICAL ENoGIneERS.—Thu 


y, June 20th, at 7 p.m.: *geseh’ cat’ ines 
’ Mr. David Greig 


“On the Strength of Steel and Iron 


Boilers,” by 5 Leeds. ‘‘On the Compounding of 
Locomotive yd x M. Anatole Mallet, of Paris. ‘On Injector 
Hydrants,” by Mr. J. H. Greathead, of London. ‘‘ On the Loss of Power 


in the Screw , and the Means of Improving its Efficiency,” by 
the Hon. R. C. Parsons, of London. 

CuemicaL Society. — Thursday, June 19th, at 8 pm (1) “On 
Gardenine,” by Dr. Stenhouse and Mr. Groves. (2) ‘‘ On the Action of 
Sulphuric Acid on the Hydrocarbons of the Formula Cj,Hj.,” by Drs. 
Armst: and Tilden. Terpenes, Camphor, and 


oints 

. C. Williams. @ 

Copper Zinc Couples and pm genta,” by Dre Gladston d Mr. 
qu an us r. e an ° 

Trike. (8) “‘ Notes on the e of the Ancients,” by Mr. R. Schunck. 
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MILITARY BALLOONING AT THE ROYAL ARSENAL. 
For some months past the application of balloons to 
military purposes been the subject of a course of 
riments, a system devised and gg po by Captain 
J. Templer being now under trial. The Scteees 
have for many years had the subject of ballooning under 
consideration in a languid sort of way. Ascents have 
been made from time to time in the Royal Arsenal in 
the balloons advocated by inventors, but with so little 
result that one or two trials of any system have been 
found sufficient tu ~~ of the question for the time. 

pursued ily, Cai 
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West Indies, China vid t gouek. | th 


“| unexpectedly while Captain 





to promise most, because the balloon would always be 


retained in - ee ee See, 
vided, employed vanced posts 0 
almost any army to reconnoitre. Hence the Committee 


confine th os Soggy to the investigation of this 
branch of econ owever reasonable this may 
seem, we cannot but bone, baas, sufficient grounds, the 
trial of free balloons be prosecuted. The siege 


‘| of Paris affords an illustration of a case when they may 


2 most valuable if at all ble. Wild as were the 
Paris ascents, much was effected by them, though often 
conducted by men who had no experience, and only the 


‘| crudest directions given to them. 


Captive balloons have been amploved for some years 
past on certain occasions in war. The Americans in the 
war of 1862-1864 employed captive balloons filled with 
aqeroe made by means of a portable opgenninns in 
which the gas was formed by the action of sulphuric 
acid on iron. There was a regular system developed in 
connection with these balloons, a chief aéronaut havin 
to assist him a party of about fifty non-commissions 
officers and men under the command of a captain. 
Colonel Beaumont states that good work was done by 
these balloons in making reconnoissances in a difficult 
wooded and undulating country, but the material and 
the working were very imperfect. 

Captain Templer has devised and developed a system 
of making hydrogen in field machines by meansof theaction 
of steam on iron shavings, considering, like the Americans 
that the advantage of the greater lightness of hydrogen 
over other gases was very considerable, diminishing as it 
does the volume of the balloon required to lift any 
given weight, and thus making a captive much more 
ma ble, In a breeze a balloon is at any time 
very difficult to control, its vast bulk causes the 
wind to act on it with a power which is not real- 
ised at first, though obviously unavoidable when the 
condition of things is understood. Any one who 
has read o oons being carried rapidly across country 
before they could be made fast on bane ery dew learned 
the ease with which they carry everything before them, 
stout fences, small trees, ani the like being swept away 
like ninepins. It follows, therefore, that a captive 
should be of the smallest — dimensions, and hence 
hydrogen, which weighs less than one-sixth the same 
volume of coal offers an enormous advantage over 
the latter. Hydrogen has very seldom been used for 
balloons because coal gas is very easily obtained, and 
also because hydrogen makes its way ee the envelope 
to such an extent as to be unmanageable unless some 
means be provided to prevent its escape. — Templer 
has succeeded in meeting this difficulty by the application 
of a special dressing to the envelope, at the same time 
making the latter of cambric instead of silk, thus using 
a material that costs 1s. a yard instead of 16s., while the 
material, being much wider, we have almost the counter- 
part of the case of a shilling, which, although silver is 
one-sixteenth the value of gold, is so alloyed as to be 
worth only one-twentieth part of a sovereign. In short, 
id making pydrogen in the field, es Templer reduces 
the bulk of his oons enormously, while he succeeds 
in using a material which only costs about one-twentieth 
e price of silk. ,The manufacture of a cambric balloon 


we take to be about the same cost as that of one of silk. | M. R: 


In order to work in the field successfully a quantity of 
details have to be <p which n not be here 
discussed. The system of hauling the balloon or paying 
it out, the method of attachment, the insertion of springs 
to prevent sudden jerks from gusts of wind, and many 
minor points, need careful consideration. Then there is 
the entire system of making reconnoissances and signalling 
from the balloon. The application of the telephone has 
greatly increased the powers of communicating obser- 
vations. All this, however, cannot be here described. It 
is sufficient to say that Captain Templer has attended to 
these matters and brought them to a fair degree of 
efficiency. The application of the balloons to the 
actual work of making reconnoissances ought to be 


a question for the general staff of the army, and 
full trials should be made in time of At 
was pro to send some balloons out to Natal. Lord 


Chelmsford, however, wrote that it would be impossible 
to pera means for tmnapoeine the gas-making 
machines, which are necesssarily heavy. This is not to 
be regretted, inasmuch as previous to such a prolonged 
trial as would give abundant experience as to what could 
be ex from reconnoissance, any trial in actual war 
was likely to lead to disappointment, to say nothing of 
the risks of total failure. Only recently a wind arose 
Lee, who is associated with 
Captain Templer in his work, was up in a small captive 
oon—the “Saladin.” This wind, though not very 
meron was sufficient to snap one of the lines, and throw 
and jerk the balloon about in such a violent way as to be 
very troublesome and dangerous. The borders of the 
Zulu country is not the position where it would 
desirable to learn experience in such contingencies. _ 
Hitherto we have spoken almost entirely of the captive 
balloon branch of work; improvement in the manage- 
ment of travelling or free balloons is perhaps more 
interesting. The power to direct the course of a balloon 
appeared to be an impossible attainment, because the 
bulk of the balloon had always to bear so vast a pro- 
portion to the load it carried that it seemed as if 
no machine to produce power could be devised that 
would move a balloon—capable of such 
i t any pace that would not leave it 
at the mercy of a comparatively feeble wind. The 
balloon would not be placed so as to make the wind move 
itin oblique direction to its own ty» anally the case of 
a ship at sea, for the balloon had no f omnaree 
ing to the water on which the vessel but was wholly 
immersed jn the moving body of air. Captain Templer 
has arrived at a very happy of oO) 
motion in any desired . He 


a omar air exist on most days in two directions, 
often existence of the currents 


more, must be 





ascertained on first ascending, w. if found suitable, 
thy eam be vuibed in uch ortion as to 
ptt go er gy lestina ee eee 
exam empler, when leavin on 
paprene Pn, take é a Saline videll wee 40 
ascend from the Crystal Palace at 6 p.m., undertook to 
bring his balloon down on the parade ground at Barnet 


at 7°30 p.m., the distance between the two points being 
twenty miles.. This he accomplished in the following 
manner :—He found on rising to 1000ft. elevation 


that he was being carried tothe north-west, while 
another balloon which had gono up at the same time 
was at an elevation of 4000ft. travelling more to the 
east than the north-east point.” Barnet is from 
the Crystal Palace much nearer the north than the north- 
west point. Hence it was only ne to employ the 
two currents found, one of which was going far east and 
the other a little west of the desired directions in certain 
proportions, according to what might be their reiative 
rates to arrive at the desired destination. To take a very 
— case. It is desired to go to the north-west, and a 
no current and a west current are found, the one 
extending from the earth up to 1500ft., the other above 
1500ft. It is only necessary to float for equal periods in 
the upper and lower currents to attain the desired direc- 
tion. Of course great skill is necessary to achieve this 
with the accuracy attained in the above-mentioned 
instance. Nevertheless, if: it be true that two currents 
are generally to be found at different levels, and some- 
times much more, the possibility of progressing in any 
desired direction is yk ony either directly or by the 
combination of two o — movements, or as Captain 
Templer terms it, taking the simile of a chess board, by 
the “:castle’s move” or “ bishop’s move.” How to ascer- 
tain the existing currents is another question. The most 
effectual plan appears to be to employ a small pilot 
balloon, made of oiled silk, containing about 200 
cubic feet of gas, which can be made to go 2000ft. 
above or below the large balloon. As we have said, how- 
ever, we do not purpose going into details, sufficient has 
probably been said to show that there exists a good 
prospect of using captive balloons systematically, and 
on the other hand that free balloons may be despatched 
to any desired destination if favourable currents exist in 
the air, and that very commonly such currents do exist, 
and with skill and care may be found and utilised. 


MOUNTAIN RAILWAY IN INDIA, 


M. Riccensacn, of Aarau, thé well-know constructor 
of the Rigi Railway and of other mountain lines, has 
lately turned his attention to the development of his 
system in India. The want has long been felt of a rail- 
way to connect the port of Madras with the highlands of 
the interior. Such a railway would not only be of 
immense value to the inhabitants of that city, with 
regard to health and convenience, but would also deve- 
lope a large trade in coffee, cinchona, timber, and other 
products of the hill districts. Even the existing traffic 
is estimated by the Government officers as sufficient to 
produce an income of £45,000 per annum. But the 
excessively steep ascent from the plains rendered an 
ordinary railway impracticable on the ground of expense, 
and a substitute had to be found. It was here that 

. Riggenbach stepped in. With the aid of Govern- 
ment engineers he surveyed the route, made his 
calculations, and _satisfi himself that the line 
would be a success. The upshot was that he 
applied to Government for a concession on certain con- 
ditions, which, as finally modified, were reduced to 
two—one, that the Government should give the assistance 
of their engineers in superintending the construction of 
the line, and the other that they should guarantee 
4 per cent. interest un a certain expenditure, which might 
emery: have been fixed at a maximum of £200,000. 

“spirited offer”. on the part of the Swiss 
engineer seems to have excited in Madras some- 
thing like enthusiasm ; the Europeans interested in the 
ae memorialised strongly in its favour; more than 


is, the Government engineers and other officials were 
esnor in recommending, and almost imploring, the 
eo 


f Buckingham to accept the proposal. Neverthe- 
less, in a brief minute, his Beene declined to entertain 
the idea of a guarantee—not use he was not con- 
vinced of the advantages and prospects of the line, but 
because he held that in the present state of Indian 
finances no liability of such a kind should be accepted. 
Now, we have no doubt that nine out of ten ordi- 
nary Englishmen— members of Parliament, officials, 
ae men, and so forth—would say at once, on 
earing of this decision, “ Quite right ; India does not 
pay its expenses, and no additio: burdens that can 
possibly be avoided should be laid upon her.” Our 
own conviction, on the other hand, is that the Duke 
was quite wrong, and it is from this conviction that 
we have m indu to write the present article, 


be} and to_take M. Riggenbach’s proposed railway as our 


text. In these columns we are not addressing members 
of the various classes mentioned above, but men of 
business and engineers ; and it is strictly as a matter 
of business that we invite them to consider this ques- 
tion. We will frankly concede at the outset that India 
does not pay. With very great natural resources, 
especially in agriculture—with a pogaleties singularly 

tient, f and industrious—with an immense sea- 
om 9 and all other requisites for the carrying on of com- 
merce—with all these advantages, it is nevertheless true 
that herreturns do not meet even her ordinary expenditure, 
much less such extraordinary calls as are due to famine 
or war; and that her rulers are at their wits’ end how to 
oe ee 4 additional revenue from her impoverished 


peor a fact, the case is isely that of a large and 

ong-established business, with ample capital and connec- 

tion, but in w: from some cause or other, the balance 

comes out regularly, year after , on the wrong side, 
cases are common trade—never, 

more common than at the t day; and are 

three ways of dealing with two of which may be 
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to cashier all men who do not earn their wages, tools 
that work with less than the maximum economy; to 
extend the trade of the concern, while cheapening the 
cost of production ; to introduce new plant, new methods 
of working ; in a word, new life, and by that means to 
convert an annual loss into an annual profit. This is no 
mene drawn from imagination. There is a business in 
orkshire in our minds at this moment which a few 
years ago had sunk enormous sums in unproductive 
plant, which had already killed with anxiety one of the 
original ers, and which was said on informa- 
tion to £150,000 on the wrong side of the account. 
At that juncture the firm were fortunate enough to 
secure a manager who proved to be emphatically the 
right man in the right — ; and in spite of the hea 
depression which has a ected all trades, and none muc 
more severely than that to which this firm belonged, they 
have since retrieved their position, and their prospects 
are perhaps at this moment second to those of no single 
oar of the ee a class, — pepe no doubt 
emands cou judgment, and capital ; but it is one 
which has stood ¢ the test of practice, and it is the only 
one which promises a real and splendid success. There 
is a third method which is often tried, and which 
always fails. It consists in keeping the old system 
and the old principles just as they were, but by using 
what is called a rigid economy—never spending a shilling 
to-day if you can put it off till to-morrow—making no 
outlay, or bad, necessary or unnecessary, which can 
by any possibility be avoided—cutting off a petty charge 
here and screwing down a salary there—by such means 


to endeavour to reduce expenditure until it falls below’ 


the receipts. There it nothing more grinding, more 
dispiriting than the work of carrying out such a policy, 
and experience shows that there is nothing more certain 
to end sooner or later in bitter and hopeless failure. 
Whilst saving pence with the one hand you throw 
away pounds with the other, you disgust your servants 
by niggardliness, and your customers by bad _ work- 
manship, and before long you are left without either the 
one or the other. 

This last method is the one which has been deliberately 
adopted by the Government of India. We could find no 
better example to prove this than the one with which we 
started. We do not ourselves offer any opinion as to the 
probable success of M. Riggenbach’s railway. But it 
a rs that the officials concerned, from the engineer 
officers to the Governor, considered the probability of 
success as very high ; and that, whether in itself successful 
or not, the railway “would undoubtedly do a great work 
in opening up a large and valuable trade. They were 
not asked to spend a penny themselves on the construc- 
tion of the line ; they were simply asked to incur a very 
moderate liability with regard to a possible payment of 
interest on the — and this they refused. To put the 
matter in the true light, we have only to re-state the old 
and wise aphorism, that the first principle of civilisation 
is to make roads, and the second is to make more roads, 
and the third is to make more roads still, and to add to 
this the corollary—self-evident, though by two genera- 
tions of Englishmen persistently ignored—that a railwa 
is only an improved road. Weare then face to face wit. 
the following fact. The rulers of a great undeveloped 
country being offered the capital to construct a new road 
acknowledged ~ 4 themselves to be of great value and 
importance, declined the offer because they could 
not be perfectly sure that it would always pay, not only 
its working expenses but also a fair interest on the first 
cost. What would we say of a mine owner who, having 
a valuable mine in a remote spot, was offered the means 
of constructing a tramway to connect it with a shipping 
port, and who refused to entertain the offer because he 
was not certain of being able to levy tolls on the line 
sufficient to give a direct return on the capital expended? 
Should we not say that sucha man did not deserve to 
possess a good property? And are not the cases 
analogous ? 

It will be observed that with respect to India there 
ought to be no question whatever as to the course to 
pursue. The first alternative, to give up the business 
altogether, is in this case not to be thought of. The third 
system, that of rigid economy, is more than ever certain 
to fail, when tried, not in a compact workshop, but in a 
vast area where the means of e wg it are hopelessly 
deficient. The second and only hopeful method demands, 
as we have said, courage, judgment, and capital. The 
last may be had im abundance, and on the most favour- 
able terms, by drawing on the fathomless resources of 
England ; the two former are surely not wanting among 
British subjects, to any who will take the trouble to look 
for them. Nevertheless we wish we could feel the 
slightest hope that the method will be tried. For that 
purpose India must be treated as being—what it really is 
—a vast business, and its government must be conducted 
on business principles. Now, who is there connected 
with that government who can possibly have even a 
rudimentary idea what those principles are? The 
Governor-General is a man of fashion and a poet ; the 
— of - sre con) he men —_ as the Duke of 

uckingham ; e subordinates are either civilians, sent 
out straight from college to the routine of desk-work, or 
else officers of the Royal Engineers. From the highest 
to the lowest there is not one who has ever had to face 








the question—about the most anxious and difficult which 
in these days men are called upon to face—How am I to 
make m ce-sheet show a profit at the end of the 
q Too manb abe said of the India-office at home. 
here is one member of the meer ea who 
a nobleman knows something of business, some- 
thing even of railways; but he has been transferred from 
the rule of India toa different, ee, a more important, 
sphere at the Foreign-office. Meanwhile the great work 
we have indicated remains to be done; but where is the 
man to do it? 


THE NEW GAS LAMPS IN QUEEN VICTORIA-STREET. 


; | Atmost all the necessary information for making accu- 


rate estimates of the illuminating power and cost of the 
electric light, as compared with the ordinary street gas 
illumination and its cost, have been set forth in our 
columns in our notices of the reports of Mr. William 
Haywood, the City engineer and surveyor, and the sub- 
sequent report of Sir Joseph Bazalgette and Mr. Keates. 
We have now before us the report of Mr. Haywood on 
the new gas lamps in Queen Victoria-street. In 
January last the Gaslight and Coke Company applied 
to the City authorities for permission to show 
experimentally what could be done in street illumi- 
nation, by means of improved gas burners in 
ueen Victoria-street, between the Mansion House 
tation of the District Railway and the Poultry. The 
company received permission to make this experiment at 
its own cost. The company therefore commenced the 
removal of the common burners and lamps on the 24th 
February last, and the substitution therefor of Sugg’s 
argand governor burners and lamps. Since the 6th of 
March the whole of the lamps in the length of the street 
have been so fitted and in use. The burners are of two 
sizes, the smaller consuming 22 cubic feet of gas per hour, 
and the larger 50 cubic feet. The smaller burners have 
two rings, as illustrated in THe Enorneer of the 7th 
February last, at page 106, and the larger have three 
rings. They are provided with a flash light, a 
very small burner, burning about a quarter of a 
cubic foot of r hour. These are constantly 
burning, and by their aid the large burners become 
self-lighting by merely turning the gas on. ‘These 
burners and lamps are fixed on the common lamp 
standards, there being thirty of the smaller and five of 
the large burners, the latter being on the standards at 
different refuges or resting places. Fifty-five of the 
ordinary burners are superseded by the thirty-five 
referred to. The total illuminating power of the thirty- 
five burners is estimated, by photometric comparison 
with the Gas Referees’ standard burner, to be equal to 
3400 candles, the double-ring burners giving eighty 
candles, and the treble-ring 200 candles, with the con- 
sumption above stated. he fifty-five ordinary bats- 
wing burners of the temporarily displaced lamps should 
ive a light equal to 770 standard candles, each 
ing equal to fourteen candles, with a consump- 
tion of 5 cubic feet per hour. The ratio which 
the estimated quantity of light given by the thirty-five 
experimental lamps was thus as 4°42 to 1, as compared 
with the estimated light given by the ordimary 
lamps, the ratio of the consumption of gas being 
respectively as 3°35 to 1. The relative cost of the two 
systems is given as £777 2s. 6d. per annum, and 
£268 2s. 6d. per annum, the former cost being furnished 
by the gas company to Mr. Haywood, while the latter is 
the actual contract price paid by the City Commissioners. 
The relative cost of the new and old —— is thus as 
2°89 to 1. Thus the general result roughly stated is that 
the new system gives four and a-half times the light 
given by the old system, and costs approximately three 
times as much. ee 

On the Thames Embankment the electric light cost 
5°73d. per hour, while gas to produce light equivalent to 
that of the electric light in opal globe cost 2d. On the 
Holborn Viaduct the relative cost of electric and gas 
light was as 7°5 to 1, the quantities of light being as 7 to 1. 

nder present conditions, therefore, the cost of improved 
gas illumination is, for equal quantities of light, much 
cheaper than the electric light. It may of course be 
weet ies the directions in which improvements can be 
made in the use of electricity are now obvious; but 
much may also be said in the same way as the result of 
the experiments with Sugg’s large burners. ‘The experi- 
ment in Queen Victoria-street does undoubtedly show, 
as Mr. Haywood says in his report, that the public ways 
may be lighted in a very ample and satisfactory manner 
by means of gas. Mr. Haywood, however, evidently 
looks upon it as doubtful whether the increased quantit 
of light is, in the opinion of the general public, worth 
the increased cost involved, for he says that “ the ques- 
tion to be considered, before the increased cost is incurred 
in street lighting, is whether the public necessities are 
such as to render generally neccessary a more expensive 
mode than that now ordinarily in use.” 

It seems to us that though the public would be pleased 
to have the good bright light, that it will not care to pay 
£777 for it, when a very fair amount of light can be 
obtained for £268. These prices are, on one side, those 
charged by the company, while the others are from esti- 
mated consumption. It would be advisable to wait a while 

et for the adoption of any of these new lights. It might 
G worth while to pay a little more for better lamps on 
some such plan as Mir Sugg’s, but improvements are yet 
to be made both in the burners and glasses for the large 
burners, and in the methods of lighting by electricity. 
One experiment with the electric light seems to be neces- 
sary. The electric lights, as at present tried, have almost 
all been placed at the ordinary height of lamps, at 
the sides of streets, and within a wastefu oy globe. 
To be effectual, and to give the greatest duty, the electric 
lamp should be over the centre of the street at a con- 


siderable elevation, under a large reflector, and with a 


small saucer shade immediately beneath it. The lam 
suitable for burning for a long rege bow in such a posi- 


tion, has not yet been devised, When it has been it 





would seem then time to make a definite test of com- 
parison the old and the new systems. «| 
PICKETTING. 


Aen ee ee es ee , though 
it did not actually to trial, was useful in i 
expression of judicial opinion w 

Act controlling ‘‘picketting” and other similar doings of men 
on strike. An indictment was preferred against 

who, while out on strike, and eerins fe s pokey, Beat 
endeavoured to prevent a man from working for Messrs. 
James Jack, and Co. The men were not actually tried, the 
strike being over, and it being by the judge that 
the better course, under the i circumstances, would 
be to let the matter drop ill-feeling—a i 
acquiesced in on both sides. e Recorder, Mr. i 
Q.C., did, however, express the opinion he had fo! upon 
the Act itself. The icular section, the seventh of the 
38 and 39 Vict., c. 86, it will be remembered, inflicts penalties 
upon ‘‘ Every person who, with a view to compel any other 
person to abstain from doing or to do any act which such 
other person has a legal right to do or abstain from doing, 
wrongfully and without legal pes (1) uses violence to 
orintimidates such other person or his wife or children, or injures 
his ar cand ; or (2) persistently follows such other person about 
from p to place; or (3) hides any tools, clothes, or other 
property owned or used by such other person, or deprives him of 
or hinders him in the use thereof; or (4) watches or besets 
the house, or other place where such other person resides or 
works, or carries on business, or happens to be, or 
the approach to such house or place; or (5) follows 
such other person with twoor more other persons in a disorderly 
manner in or through any street or road,” The Recorder, 
on the assumption that the depositions properly stated 
the facts, said: — ‘It seem that the defendants 
attended at and watched the premises of the pores and 
used persuasion, strong persuasion, by words, to the men who 
were going in and coming out, and who had accepted employ- 
ment from the masters, to go away and work elsewhere— 
Cardiff was mentioned—and their expenses were to be paid to 
that place. It was also alleged that from time to time stron, 
language of a coarse nature d between the watchers an 
workmen who did not comply with their views. In his opinion 
that was going beyond the law. Having read the section of 
the Act, he said it was quite clear that the only ‘ watching and 
besetting’ that was lawful was for the single purpose of 
obtaining information. Watching or besetting that was not 
confined to that was illegal, and it was impossible to say, 
looking at the depositions, that the defendants did not go 
beyond that. It certainly did go beyond that if one of the 
objects of the defendants was to get the men to go away, and 
he therefore thought it was wrong. He could not help sayi 
that although the statute, unfortunately for the men, allow 
them to watch near works for certain ,purposes, it was very 
undesirable in their own interest to do so, There were two 
parties in a great state of irritation, and it was almost im 
sible when they met under such circumstances that the law 
should not be transgressed. If he might advise those who 
controlled the acts of the workmen in these matters, it was 
far the wisest thing to avoid the picketting system altogether. 
They could carry on strikes so far as they were legal—and 
undoubtedly they were legal—in many ways, and could well 
manage to carry out their legitimate objects without running 
the danger of doing that which might lead to a breach of the 
law.” We fear there is little likelihood that strike promoters 
will take this good advice. 


THE FUTURE OF THE IRON TRADE. 

THE Earl GRANVILLE is not an iron and coalmaster who 
believes that England’s decadence in the iron and coal 
world has begun. Addressing other ironmasters at a banquet 
in Wolverhampton last Friday, he reminded them that regu- 
larly since 1872 the reduction in the make of iron the world 
through had been 800,000 tons ai annum. Yet of this reduc- 
tion only 160,000 tons had fallen to this country, whose 
diminished output had therefore been no more than one- 
fifth of the whole. If, considering how severe had been 
the depression, this was not encouragement enough in antici- 

tion of the future, then his lordship would have them bear 
in mind what had happened since themiddle of thiscentury, At 
that earlier date England was producing just one-half of all the 
iron made the whole world over. That in the interval mil- 
lions have been spent in the manufacture of iron by the 
different nations of Europe, and by America, is notorious. 
Lord Granville deems it most satisfactory, that under such 
circumstances the 7 ae of the whole iron consumption 
of the world supplied by England is at the present day 484 per 
cent. We are, therefore, now making less proportionately 
than at the earlier date by merely 14 per cent. Since, upon 
coming of age his father gave him an interest in ironmaking 
and coal mining, Lord Granville has seen more occasions ‘ than 
he can count upon his fingers when sg were very low, and 
there were — reasons why they could never be high 
again ; and where, on the other hand, prices being very low, 
it was mathematically demonstrated to him that they could 
never fall as low as they had been before!” Notwithstandin 
the steel question, his lordship has, therefore, no fear o 
history repeating itself ; nor has he any fear of the competition 
of countries who are weighted with the cost of heavy standi 
armies or prohibitive tariffs ; and he looks upon the improv 
trade in the United States as indicative of the early revival 
of commercial industry in this country. Lord Granville’s 
views are as valuable as they are interesting, and they are 
supported in some by the nature of the Board of C) 
returns which have been issued this week. 


LIABILITY OF TRACTION ENGINE OWNERS. 


Ir an owner of a traction engine, having taken every pre- 
caution to bring his engine within the Acts governing the 
construction of such machines, drives it yy along a 

ublic road, and by means of a spark from its funnel sets 
pre to a pegeack in an adjoining field, is he liable in 
damages for the loss? This question, thus neatly raised, has 
been answered in the affirmative by the Queen’s Bench 
Division in the case of Powell v. Fall, judgment in which was 
given on Wednesday. The judgment proceeded upon this 
ary a that he who brings a dangerous thing upon his land 
must keep it at his peril, and is liable if it escapes and does 
injury toa neighbour. It was argued that inasmuch as the 
Legislature legalised the use of locomotives on roads, the 
consequences of such use, in the absence of negligence, could 
not be ht ie thi At first sight there would a ee — 
some weight in this argument, having r es to the 
fact that a railway company is not Be agent si cir- 


P| cumstances, that is, if it pesgecre that every proper 


precaution to avoid accident has 


taken. There is, how- 
ever, this important 


difference between a railway company 
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and a traction ine owner, The former is authorised by 
statute to work locomotives, the traction engine owner is not. 
The latter requires no statute to enable him to put his 
on the road, and all that legislation has so far done is, 
assuming the ri 
pating an extension of the use, 


t to use ines on roads, 

say that the owner shall 
not work hy ape of an ng ak . The railway 
Acts create the right, and so imply an indemnity, the traction 
engine Acts only control a general and already existent right 
—and more, they expressly declare that the traction engine 
owner is to be liable for nuisance or otherwise. 


THE PROPOSED CLOSING OF THE WHOLE OF THE 
COLLIERIES, 

Tue ‘‘ pet” resolution at the special conference of 
miners’ delegates held at Barnsley on May 13th and 14th is 
being carried out in Derbyshire, not, however, by the men, 
but by the masters. The whole of the men employed at the 
Hornthorpe Colliery, belonging to Messrs. J. and G. Wells, 
Limited, are out against a reduction of 3d. per ton, and at a 
meeting recently held the chairman thought it would be best 
to lay all the collieries idle, because the owners of that 

articular colliery asked for a reduction. At two of the pits 
Solsaging to the Wingerworth Coal Company the men are 
out against a reduction of 10 per cent., and the manager 
informed a deputation that the pits would remain closed unless 
they would submit to the reduction. The colliers in South 
Yorkshire are to be brought together by a series of meetings 
held prior to the adjourned Fes acca at Birmingham to take 
into consideration the closing of the pits. Several meetings 
are already fixed, but unfortunately for the promoters of the 
movement, some of the most sensible miners’ leaders in South 
Yorkshire decline to advise the men to rush headlong into so 
mad a scheme, 








LITERATURE, 


Die Virtuelle Linge und ihre Anwendung auf Bau und Betrieb 
dér Eisenbahnen. Eine Studie von A. LinpyeEr, Ingenieur. 
Zurich : Orell Fiissli and Co. 1879. 

By the “ virtual length” of a line of railway constructed 
with gradients and curves is meant the length of a per- 
fectly horizontal and straight line, which, with trains of 
the same speed 
train resistance, would require the same actual—virtual 
—tractive force to overcome it. The three unknown 
quantities necessary to be ascertained for the application 
of this principle are :—(1) The resistance ona daniel 
andstraightline. (2) Theresistance oninclinesand declines. 
And (3), the resistance on curves ; and the purposes to 
which it can be applied are as numerous, according to our 
author, as the most fastidious lover uf theoretical techni- 
calities can well desire, embracing nearly every subject, 
technical, mechanical, and financial, connected with the 
construction, equipment, and working of railways. It 
would be too much to follow Herr Lindner step by step 
through all the phases of his reasoning, interesting as 
they undoubtedly are, therefore we shall content ourselves 
with endeavouring, as shortly and cuncisely as possible, to 
convey the result of his arguments as applied to indi- 
vidual calculations, omitting the intermediate processes, 
excepting when they are necessary for elucidation. 

In calculating the resistance on a horizontal and straight 
line the formula adopted W = (1°65 + 0°05 v) Q is based 
on the practical results of trials conducted on the Eastern 
Railway of France in 1877, by Messrs. Vuillemin, 
Dieudonné and Guébhard, in which 
W = the resistance in kilogrammes, 

V =the velocity in kilometres per hour, and 

Q = the weight of the train in tons. 

The resistance of gradients, omitting the introductory 
calculations, is obtained from the following formula :— 


Meee | ; eS RLS EE : . 

WY; i000 [ 245 * V0'3 (m—40) Q in which 
m =the gradient in per 1000, 
a the weight of train in tons, 

= the train resistance in tons, 
a =the virtual coeffiicent for gradient and decline to 
be taken from a table embracing every gradient in 10ths 
from 0 per 1000 up to 240 per 1000. 

As an illustration of the different values of a we 
append so much of the table as will help in following the 
argument :— 





Virtual Coefficient a. 


Per 1000 Rise. Fall. 

0 1:000 1:000 

0° 1°1589 0°8411 

2-6 1°8315 0°1645 

3°05 1:9769 0-071 

3-2 2°0252 — 00252 

5 26104 — 0°6104 

10 42720 — 22720 

20 77928 — 5°7928 

2% 9°6882 —  7°6832 

40 173127 — 153143 
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_ It is quite evident that, excepting in the case of lines 
similar to the Rigi, such exceptional gradients as 240 per 


1000 are seldom met with; therefore for ordinary purposes 
the “virtual coefficient” up to 25 per 1000 or 1: 40 is 
quite sufficient for general purposes. 

In calculating the resistance on curves, the author con- 
fesses to have had no reliable data, and, in testing the 
theories of his predecessors, discovered nothing but dis- 
crepancies between the results when brought into com- 
parison one with the other; indeed, when we see the 
array of factors on whose values a satisfactory solution 
depends, we are not surprised that he rejected a formula 
which embraced such a multitude of expressions as the 
coefficient of friction between the rail and flange, of 
adhesion between the wheel and the rail ; the weights of 
wagons and loads, and of wheels and axles ; the gauge, the 
wheel base, the radius of curve, the velocity, the diameter 
of the wheels, and the depth of the flange, and adopted 
more simple, if less comprehensive, rules for his guidance. 

One o the most satisfactory investigations on this 
subject was published in 1873 in the Zeitschrift fiir 
Bauwesen von Erbkam, by Badecker, who arrived at the 
conclusion that, with a mean play between the flange and 
the rail of 10 millimetres to 25 millimetres, and a conical 


and antici- | - 


and load, and meeting with the same | be 





form of tire corresponding to 34, and for a coefficient of 
friction between wheel and rail of /== }, the resistance 
in a curve of R metre radius is equal in value to the 
gradient resistance given in the following table:— 














Radius in metre. caer <> aes Wheel-base 3°85 metres. 
300 1: 284 1: 998 
850 1: 456 1: 384 
400 1: 625 1: 442 
450 1: 599 1: 503 
500 1: 752 1: 612 
600 1; 893 1: 735 
1000 1: 2614 1: 1876 
In making use of this table, however, it must not be lost 
sight of that the wheel-base of ms and 


ca 
varies on the Continent between 3°03 metres for the 
former and 3°85 metres for the latter, and Herr Lindner 
adopts a very ingenious device for striking what my be 
termed a theoretical balance between the two cases, frem 
six years’ returns on the Prussian railways on which the 
proportion of goods wagons to passenger carriages 1s as 
5 tol. We give the line of argument in extenso. 
(1) Ina curve of 300 metres radius the resistance for 
$ wagons in terms of gradient is 14, or 2°6 per 1000, 
which, from the table of virtual coefficients, is 1°8315 
times as t as that on a dead level. (2) The 
resistance for passenger carriages in terms of ient 
is z};, or 3°05 per 1000, which, according to the same 
table of virtual coefficients, is 1°9767 times as great as 
that on a dead level. Since, however, there run five 
goods wagons for each passenger carriage, we shall hav 
as an average resistance, 5 x 1°8315 = 9°1575 an 
1 x 19767 = 1°9767 and 9°1575 + 1°9767 = 11°1342 and 


11°1342 — 41-8557 times as much as on a dead level. 
Therefore, for every case given in Bédecker’s tables, 
y will always represent the proportion between the 


resistance on curves and that on the horizontal. In the 
same way, when L denotes the actual length of a rail- 
way, and lying in a radius R and L,, the virtual length 


longing to it— 
> = ae :L, = BA Ww 3 or, substituting b for yw 
2 
bo 6. 


This virtual coefficient 6, which represents the pro- 
portion of the virtual to the actual length on account of 
ae curve resistance, can be taken from the following 
table :— 























Gradient for wheel | 
Ro= base. “Pie 6d. b. 
8m. | 8°85 m. | 
300 2°60 | 3°05 971575 | 1°9767 | 11°1842 | 1°8557 
350 219 | 2°60 8°4980 | 1°8315 | 10°3295 | 1°7216 
400 1:90 | 2°26 870320 | 1°7221 | 9°7541 | 1°6257 
450 167 | 1°99 7°6635 | 176853 | 9°2088 | 175498 
500 1°88 | =(1°68 7°1190 | 1°5198 | 86388 | 174398 
6.0 1592 |. 1°86 6°7830 1°4333 | 82163 | 1°3694 
1000 0°88 0°72 | 5°6085 | 1°2290 | 6°8325 | 1°1387 





The author has carried the calculation with extreme 
nicety into curves from 120 metres radius, increasing by 
10 metres up to 1000, but we have selected the above 
merely as an illustration of the principle, and not as a 
reproduction. Having now obtaiaed the “virtual 
length ” 

in respect of gradient L, =a. L 
eee curves L, = b.L 
the length of the line is deduced. : 
In consequence of the gradients: L, —L=aL—L 
4 ‘ curves L,—L=b)L—L 
The actual length of the line is L= L ; and, since the 
“ virtual length” is composed of these three quantities, 
V,=L+aL—L+bL—L, or reduced 
V,=L(@+b—1). 

In the case of a falling gradient a is negative beyond 
3°2 per 1000. If the line has no curve, or what amounts 
to the same thing, if b = 1 from 3°2 per cent. downwards, 
the “virtual length” will be a + 6 — 1,- or negative also, 
and must be counteracted by the brake. If the falling 
ny be on a curve of, e.g., 300 metres radius, then 


ecause b = 1°8557, a + 6 — 1 will not be negative until | d. 


a has a greater negative value than —0°8557, which is not 
the case until the gradient exceeds 5°7 per 1000. Since, 
however, negative values have to be neutralised by the 
brake, they are not taken into consideration in calculat- 
ing the “ virtual length ;” on the other hand, in applying 
the principle to the calculation of the wear and tear by 
the brake blocks, these negative quantities play an 
important . 
he third portion of the pamphlet is devoted to a list 
of the numerous applications of the principle of the 
“virtual length,” which are very ingeniously elaborated 
by the aid of the above-mentioned tables and formule, 
but are scarcely worthy of reproduction in extenso, as 
they are principally based on abnormal conditions, which 
obtain only in isolated localities, and cannot be adopted as 
neral factors in an universal application of the system. 


e are willing to admit ‘that, in comparison of two 
alternative lines of somewhat similar length, and with 
similar gradients and curves, the “ virtual ” ought 


to determine the choice of direction ; but when a com- 
parison is:to be instituted between a long line to be 
worked by locomotives of the ordi description and a 


short one by engines of the Rigi c with a rack 
central rail, the conditions are so totally dissimi t 
we fail to the assurance indulged by the author in 


his line of argument. 
In almost every: “ apeiietics ” there is sufficient 
amount of feasibility to lend a fictitious supearente of 
ractical originality to the theories set forth ; but on care- 
consideration and further investigation we generally 
find that the sound grounds of practice are too readily 
deserted for the realms of theoretical speculation to en- 


gender much confidence in the practical utility of the | Reul 


terminal deductions, In determining the greatest per- 


missible train load, the “virtual length,” i 

practical data of parallel experience to be. nd the 
reach of the engineer, can only be applied in a limited 
sense ; for as soon as the ent exceeds a certain per- 
centage, the principles of the system require such modi- 
fication that their application is virtually of no effect. 

In ares and estimating for a line of railwa 
which the heavy traffic is all in one direction, the aid of the 
“virtual length” is to be called in to determine the maxi- 
mum gradient for the empty wagons ; and in this 
calculation our author, presupposing that as many empty 
wagons must be returned as are sent out, eliminates the 
yy i ed of the engine from the equation and casts 
~ te oe rag a x, + the pee ane ma 

e steepest gradient. applying the “ virt: " 
as a test or standard of the consumption of coal, the 
author is not blind to the fortuitous inaccuracies likely to 
arise from incorrect data as to the heating properties of 
different qualities of fuel, from imperfect mechanism, 
from badly constructed fire-boxes, and from other unfore- 
seen hindrances, influencing the calculations more or less 
directly ; but with a persistent intention of reducing his 
theory, if not to an absolute truth, at least to practical use, 
he recommends its adoption as a means towards improve- 
ment in mechanical construction whereby the hindrances 
which at present render its application practically useless 
may be removed. 

Several pages are devoted to the wear and tear of the 
rails and tires through the application of the brake on 
descending gradients, when the natural force of gravit; 
has to be counteracted to prevent too high a pte 
Unfortunately, the data at the disposition of the author 
are of too divergent a description to allow of a fair 
comparison ; that is to say, where trials have been made, 
the gradients have been either too flat or too steep, or 
the materials composing the rails and tires of too 
opposite qualities, to be of much assistance. Never- 
theless, tables are given showing the coefficient of wear 
and tear on gradients and curves, separately and con- 
jointly, for rails alone—the data for that of tires being, 
on account of their incompleteness, reserved for further 
ing ea a to the system of “ virtual length.” 

n bringing the working expenses of railways to the 
same standard, equations are given by which the 
following items are to be determined and checked, viz., 
(1) General direction ; (2) inspection of the permanent 
wey. ;,(3) maintenance of the permanent way; (4) ex- 
pedition service; (5) engine drivers, stokers, d&c.; 
(6) guards, brakesmen, &c. In the same way the rates 
and fares are to be fixed—in arriving at which result 
numerous other factors, such as working expenses, 
maintenance, interest on and amortisation of capital, 
calculated on the same principle, have to play an 
equally important part with the several coefficients of 
resistance and gravity on curves and gradients, with 
their individual effects on the rails, tires, and sleepers. 
The same universal. principle is to determine the fusion 
of competing lines to their mutual satisfaction and 
interest ; and the rates, within certain zones, are in like 
manner to be determined, not according to the actual 
length of railways, but in ment with their virtual 
lengths, the burden of decision as.to route being left 
to the thorough —— of the saving of power, 
as exemplified in Herr Lindner’s theory, on the part of 
the booking clerk, and not to the option of the sender. 

In closing our remarks on what cannot be considered 
other than as lucid an explanation of an involved theory 
as the subject would allow, we feel that the author has 
done his best with the imperfect matter at his command 
to reduce to a theoretical basis questions which have 
hitherto been tolerably satisfactorily settled by practical 
experience ; but he appears at the same time to have 
ignored factors which must bear very directly on any of 

he calculations above mentioned. e varying condi- 
tions of different countries, the ree gy of aoe 
tion as engines, carriages, trucks, &., wi eir 
variable len weights, and wheel bases, are sufficient 
almost of themselves to upett the most accurately 
estimated theory on the bases he has adopted. Until these 
several factors can be reduced to one form of construc- 
tion and one quality with equal loads, an universal rule 
in which they play so important a part can never be laid 

own. The efforts of the author are, however, un- 
doubtedly sincere and laudable, and if he appears not 
unnat y to have been beguiled by the formidable 
array of items he has called up to assist him in ‘his 
research, into mistaking for unity the ordinary delusions 
of perspective, and has endeavoured to evolve a standard 
by which the most intricate items of variable conditions 
are to be empirically gauged from factors whose coinci- 
dence is more apparent real, and their value rather 
dependent on theoretical axioms than on the practical 
deductions of experience, lovers of science and theory 
will not fail to appreciate the service he has done them by 
the wide field of speculation he has opened up for further 
research, whatever may be the verdict of those who are 
content to rely on facts and experiences for their guidance 
on subjects so comprehensive and variable. 


on 
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Ss ~ 6 8 8 a. = os . ~ i a = = re ze po ba 3 0} vt 1798. pay. ae Meters, J. Turner, Fleming-road, Lorrimore-square, 
. . barr ° ah-3 » a alwo’ ° 
= . B e. | deg. mi z | > os ; - a = én e TF | i wi J Loose for Weavina, J. Ainsworth and°B. Ainsworth, Preston.— 
: ra Baer E 35 81 | 015 | N. 36 deg. E.| — | 4 1748. alate alg F. P. Warren, Southsea.—3rd May, 1879. 
3 30 8 30 | 26 | 8 8 85 46 | 015 | N. 39 deg. E.|] — | 8 1826. Locks, J. H. Atkinson, Cleckheaton. . , 
Perks sehih WAR - 3 36 1 | 015 | N. 44 eee. > | H 1838. Knirrine Macuines, L. Woodward and F. Chadwick, Arkwright- 
Bip. coepe te 0 Coed Oe ws oh dew ‘ind = ae sc “ 36 bt 0 15 N. ist deg. E. =| i ise Cees — . Puospuates, &c., W. R. Lake Southam 
3 } deg. . 30 sec. . .E. ; » &e. , &e., W. R. ’ on- 
26 deg., then turned to starboard 8} deg. in 1 min, 30s i 86 “ 0 15 z. ne dee. 2 - : buildings, London.—A communication from C. M. Buel, New York, 
8716 | 015 | N. 52 deg. E.| — | 0 1844, Uriisina Gaszous Furr, W. R. Lake, South -buildings, 
z 37 81 | O15 | N. 53} deg. E. | — 1 London.—A communication ‘han eas Thiollier and P. Me F 
87 46 | 015 | N. 54 dog. BE.) — 0 Laurent, Paris.—8th May, 1879. 
2 38 1 | 015 | N. 54) deg. BE.) — 0 1846. Puppiina, &c., Furnaces, J. Abbott, jun., Ince. 
FE 8816 | 015 N. 55 deg. BE.) — 0 1848. SeL¥-actina Dampers, E. Poindron, Paris. 
88 31 | 015 | N. 56 deg. E.| — 1 1850. Currers or Suears, R. C. Fletcher, Tarleton. 
mer O 7 1852. Iron and Steen, E. Hale, W 





Fiksy bX: BaiMENY. 


OecuND ExXvreRimest. 


Second Experiment.—Ship started full speed ahead from a posi- 
tion of absolute rest with the helm hard a-port, and at the in- 
stant of starting an empty flour barrel was ts mg from the 
stern to mark the point started from, sea as before, very light 
wind. Ship completed the circle in 13 min. 46 sec., and came 
outside the barrel—point of starting—about 150ft., that is the 
barrel was on the starboard side when the circle was completed. 
Patent log was forgotten to be used this experiment. 























| «| | , 
Time Ship’s head 2% Time, Ship’s head 23 
am. Interval by eas a.m. wens compass.|4 5 
ood > 
H. M. 8. sEC. | Degrees. Deg] H.M. 8. | SEC. Degrees. | Deg 
9 27 54 — N. 665 W. | 9 35 24 30 §. 61 E. |14 
28 24 80 | N. 54 W. | 2 35 54 30 8. 464 E. | 
54 30 N. 49 W./|5 86 24 30 8. 33 FE. {1 
29 24 80 | N. 88 W. /11 36 54 380 8. 20 KE. {13 
29 54 80 | N. 28 W. |10 87 24 80 8. 7} E. |t2) 
80 24 30 N. 18 W. 10 87 54 30 S. 45 W. |12 
80 54 30 N. 5 W. /18 | 88 24 30 8. 164 W. |12 
81 24 80 N. 6 E. {11 | 38 54 30 8. 30 W. /l 
81 54 30 N.19 KE. /13 | 839 24 80 8. 454 W. {1 
82 24 30 N. 30 E ll 89 54 30 8. 61 W. jl 
32 54 30 N. 43} E. 18 40 24 380 8. 784 W. |17; 
83 24 30 N. 58 E. (14 40 54 30 N. 84 W. |17% 
83 54 30 N. 74 E. 16 | 41 24 30 N. 67 W. |17 
84 24 80 N. 89 E. 15 | 41 40 16 N. 57 W. {10 
3454) 30 8,75 E. 16 








Third Experiment.—Ship going full speed ahead, say ten knots ; 
the engines were suddenly reversed full be gon astern ; helm put 
hard a-starboard ; bearing of ship’s head noted and time. At 
every 15 sec. the bearing of ship’s head was also noted until ship 
came to a dead stop ; sea and wind as before. 


























5 Head turned. 
Time, a.m. | Interval tet ) enemy 
| Pass. | Port. | Starboard 

H. M. 8. M.S. ° . 

Full speed astern] 9 45 30 ‘Soe N. 39 deg. W. et = 
4545 | 015 | N.40 deg. W.| 2 Be 

; 46 0 | 015 | N.41 deg. W.| — _ 

4615 | 015 | N.39}deg.W.| — | 
46 30 | 015 | N. 37hdeg. W.| — 2 
4645 | 015 | N. 82hdeg.W.| — 5 
“ 47 0 | 015 |N.28 deg. W.| — | 4 
a 4715 | 015 | N.24¢deg.W.| — | 8 
47 30 | 015 | N.2ihdeg. W.| — | 8 

5 4745 | 015 |N.18 deg. W.| — | 8} 
48 0 | 015 | N.18 deg. W.| — | 5& 
§ 4815 | 015 |N. 9 deg. W.| — | 4 
KC 48 30 | 015 | N. 5 deg. W.| — | 4 
4845 | 015 | N. 2hdeg.W.| — | 2 
Dead stop .. .. 4858 | 0 8 | N. 2 deg. wW.| — | 0 
323 | 823 | 2 | 804 











Ship came to a dead stop in 3 min. 23 sec.; her head payed off 
to port during the first 15 sec., and afterward turned to starboard 
39 deg. before coming to rest. 





ininp Experiment. 


Founru EXveriment. 


Fourth Experiment.—Ship started slow ahead from a position 
of ate rest with the helm hard-a-port in order to mak 


e the 

le. At the instant of an em flour barrel was 
dropped over the stern to mark the point of starting, and the 
patent log or odometer was thrown over. The circle was com- 
pleted in 18 min. 38 sec., the log registered one and a-half miles, 








Sixra EXPERIMENT. 


SeventH ExreriMent, 


Seventh E. iment.—Ship was started from absolute rest with 
the helm haad-e-piet, a tub was lowered overboard from the after 
part of the bridge, about 12ft. forward of the mainmast, when 
this tub came abeam of the taffrail the time was noted with the 
direction of the ship’s head by compass, and every 30 sec. after- 
wards, the patent log was also noted, and the circumference of the 
circle described was found to be 1§ miles; therefore, diameter = 
1048, being 81 yards greater than the fourth experiment. It was 
also found that the ship on completing the circle passed inside of 
the tub about 40ft. estimated. Circle completed in 13 min. 























3 
Time, Ship’s head 3 Time, badass head} 9 2 
a.m, |!nterval by Séaagens. § E a.m. eg compass, |< 5 
i a=] 
H. M. 8 SEC. Degrees. |Deg|| H. M. 8. | SEC. Degrees. | Deg 
10 41 24 _ N. 62 E. | — || 10 48 24 30 | 8. 635 W. |154 
41 54 80 N. 73 E. 11 48 54 80 8. 785 W. |15 
42 24 80 N. 84 E. | 1l 49 24 30 N. 85 W. ii 
42 54 30 8. 84 E, | 12 49 54 30 N. 68 W. 17 
43 24 30 8. 69 EB. | 15} 50 24 30 N. 51} W. /16: 
43 54 30 8. 566 E. | 13) 50 54 30 N. 37. W. {14 
4424| 380 | 8.42 BE. | 14]} 5124] 30 | N. 22h W. [14 
4454] 30 8.29 BE, | 15] 5154) 380 | N. 8 E. \14 
4524) 30 | 8.16 BE. | 13 6224) 30 |N. 4 BE. (12 
45 54 30 8. 44E. | 11 52 54 30 N.17 E |18 
46 24 30 8. 8 W. | 12 53 24 30 N. 33 EK. /|16 
46 54 30 8. 20 W. 2 £3 54 80 N. 47 E, |14 
47 24 30 8. 384 W. | 14 | 10 54 24 80 N. 624 E. |15} 
47 54 80 8. 48 W. | 14 








/ 





E1ontH EXPERIMENT. 


Eighth Experiment.—In this case ship was going full s 
astern, say about nine knots, when the engines were suddenly 
reversed full s ahead, helm put hard a-port, time and direc- 
tion of ship’s head noted until ship came to a dead stop ; weather 
as before. Ship came to adead stop in 2 min, 45 sec., and her 
head turned to port 2 deg. in the first 45 sec., and 194 deg. to 























starboard in the remaining 2 min. 
; Head turned. 
Time, a.m. |Interval apy torn OF ee 
| pass. | port. | Starboard 
ee eg he Deg. | Deg. 
Ahead full speed| 11 8 11 015 | 8. 65) deg. EB _ _ 
826 | 015 | 8. 66 deg. 0} - 
841 | 015 | 8.67 deg. E. | 1 _ 
366 | 015 | 8. 67}deg. E. | Of pi 
411 | 015 | 8.67} deg.E. | — - 
4 26 015 | 8. deg. _ 1 
441 | 015 | 8. 659deg. BE. | — 1 
4 56 015 | 8. deg. E. _ 2 
511 | 015 | 8. 60;deg.E. | — 3 
526 | 015 | 8.574deg. BE. | — 8 
541 | 015 | 8. 53) deg. _ 4 
556 | 015 | 8.48 deg. BE. | — 5h 
Came to a dead | | | 
| 245 | 2 
poh aa $| 2 45 5 | 2 | 1 








1854, MeasuRING Taps, P. Everitt, Great Ryburgh. 

1856. Furnaces, W. Pinkney, Egglestone. 

1858. Wasuine Diamonps, T. Allen, Copthall-court, London, and J. N. 
Paxman, Colchester.—Partly a communication trom 8. Slonestreet, 
Kimberley, Griqualand West.—9th May, 1879. 

1860. Furnaces for Heatine Gas Retorts, B. Gibbons and W. P. Gibbons, 
Edgbaston. 

1862. Surveyina Instruments, H. J. Haddan, Strand, London.—A com- 
munication from P. Kraus, Malborghet, Austro-Hun; ' 

1864. oe of CoLourRiNG Matrers, R, Meldola, Hackney Wick, 

ndon. 

1865. Varnishes, &c., H. Parkes, Tamworth-road, Gravelly-hill, near 
Birmingham, 

188. Rovrine Tits, H. E. Newton, Chancery-lane, London.—A commu- 
nication from P, Rosar, Frasnes, ya 

1870. MALLEABLE [Ron and Sree, C. F. Claus, Mark-lane, London. 

1872. Expansion, &c., VALVE, A. M. Clark, Chancery-lane, London.—A 
communication from E. Wyss and Co., Paris.—10th May, 1879. 

1874. PressinG Piates of Tin, &c., W. R. Humby and H. Rose, Albany- 
street, London. : 

1876. RerricERATING, K. Knott, South-street, Finsbury, London. 

1977. CARRIAGE Sprinos, I. Furstenhagen, Bradford.—A communication 
from H. Huth, Hagen, Westphalia. 

me hawe or OuTpooR GAME Piayep with Batis, W. C. Owston, 

verley. 

1880, TRANSMITTING ConTINUOUS Rotary Morton to Enotne Suarts, E. 
J. Béstme, Brussels. 

1882. Live-savina AppLIANce, C. O. Weeks, Eaton Cottage, Spring-road, 
Sholing, near Southampton. 

1884, Lupricatinc Macutnery, H. J. Haddan, Strand, London.—A com- 
munication from C, Parshall, Detroit, U.8. 

1888. Exastic Rines, H. Codd, King William-street, London. 

1590. BrEaD PReEsERVED in CLosep Boxes, P. J. Kolvenbach, Cologne, 
Germany.—12th May, 1879 

= Raitway Brakes, J. C. Park, Bow, London, and F, W. Webb, 

Jrewe. 

1894. HevicaL Pipes, L. Rohrmann, Krauschwitz, Germany. 

1896. TurnING Latues, J. Garvie, F, Butterfield, and J. Butterfield, New- 
street, Bishopsgate-street, London. 

1898. TURNING over Leaves, K. Trobach and F. Rosenzweig, Berlin. 

1900. SaniTaRy Drain Traps, J. Waterhouse, Birmingham. 

1902, FitteriNG Bock, C. Heisch, Mark-lane, London. 

1904. MeraLiic HanpiEs for Sap-1rons, &c., v. H. Jones, Coventry. 

1906. MaNnaues, C. Reese, Bultimore, U.S. 

as a SHakers of Turasnina Macutines, A. 8. F. Robinson, 
ps s 

1912. Startine, &c., Venictes, H. P. Holt, Leeds, and F. W. Crossley, 





Manchester. 
1914. Macuine Drivinae Banps, W. R. Lake, Southampton-buildings, 
London.—A communication’ from W. D. Ewart, Denver, U.S,—18th 


May, 1879. 
1916. Heap-MEasuRING Banps, G, Heath, Oxford-street, London. 
1918. Heatine and other Furnaces, T. Ham » Coatbridge, N.B. 
1920. Covetine, G. W. H. Brogden, King Wi -street, Loudon. 
1922, Securtne Raits to Metat Sieerers, J. Gardner, Victoria-chambers, 


Westminster. 
1925, OPERATING CoMICAL TRANSFORMATIONS of PorTratts, &c., J. E. F, 
Liideke, Clifton-crescent, Peckham, London. 
1926. Tin and Terwe Piates, W. A. Johns, Gilwern, 
1928. PeramBuLators, L. L’Hollier, Birmingham. 
1930. GLASS-FIXING SHEET-METAL Bags for Winpow Sasues, &., C. H. 
Pennycook, Glasgow. 
1932, Knitr1ino Macuinery, W. H. McNary, Nottin . 
“= WaATER-CLOsET STENCH Traps, H. Su eo and W. Sutcliffe, 
ax. 
ae = § se sewage « Bark, &c., J. W. Harrison and T. Hammond, Wake- 
e 


1938. Ficurep Tutte, C. A. Barlow, Manchester.—A communication 
from W. nee aes \ 
1940. Parser, &c., Boxes, G. Boyce, King’s Norton. 
1942, Raipways and Tramways, A. C. and J. Cleminson, Victoria- 
10s. Be ag ag Kensington, Lon 

. Bicycuss, &c., J. - 5 don. 
1946. Copper and Nickex, T. Straker, Birkenh: : 
1948. Suipe VaLve Apparatus, L. Sehwartzkoff, Prussia.—A communica- 
tion from E. Kaselowsky and C. Prétt, Berlin. 

1950. Tuses of Coprer ead ALLoys of Corrsr, J. Gibbins, Birmi \e 
"a — and other Metautic Incots, C. Simmons, Sheffield. —15th 
‘ay, 5 2 
1958 Gas, &c., Frrtines, 8. Duffield, Willenhall Darlaston. 
es — Borrues, 8. Canning, Great Winchester-strect-buildings, 

mdon. 
1962. Srups and Sourrarres, H. Griffith, jun., Birmingham. 
1966, StopreRine Borr.es, W. Battersby, Ardwick, near Manchester. 
1970. Purirication of Cop-Liver O11, J. Fordred, Tottenham. 
1972. Lames, J. L. English, E .—1¢th May, 1879. 
1974. Fastentna Device for Srups, &c., W. Morgan-Brown, Southamp- 
7 _—s ion.—A communication from T. Hedges, E. Moller, 
and C. 


, 
1976. Tricycxes, F. W. Jones, Dix’s Fields, Exeter. 
1978. Ciasr for Braces, &c., P. Jolin, Holloway, London. 
1980. Rartway Wurets, J. Cleminson, Westmi h » West- 
minster.—17th May, 1879. 
1982. PorTaBLe CompineD Cuarr Enoines, R. Maynard, jun., Whittles- 
1984. SexTants and Octants, G. W. paste, Goorin 


‘ord. 
—_ EXuIsiTinc ADVERTISEMENTS, H. A. » Woolwich.—19th May, 








9. 
1990 Treatment of Wa J. H. Porter, Blackfriars, London. 
1991. Mourns of Borrizs, T. Wood, Portobello, N.B. 
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THE ENGINEER 











1999. Merau Veweertne for Surrace Printixe, B. Le Moussu and J. 
Swain, London. 
Se Eos oe Waar @ gc Rerertam, and W. opin 
EA’ 
and T. Martin, Farington, near Preston. 
2002. Brousutvc Arrarartos, T. Bradford, Manchester. 
2008, Apratep Waters, M. Morris, 
2004. Lawmxo Fornaces, &c., W. , Dalton-in-Furness. 
A epg ey ‘ 3 
—A comraunication 
2006. Meratiic Sutpaspes, J. B. Lombard. -street, London. 
Som, bervurise ait cs Bona . T. Sugg, Vincent-street, West- 


2008. Tickets, J. H. Johnson, Lincoln’s-inn-fields, London.—A communi- 
2009. Sprinos for Manoies, &c., W. Lockwood and H. H. Andrew, Shef- 


lay, 1879. 

2013. (an mene Rice, R. C. Grahame, New Malden, and 

N. G, Kim 's Park, London. : 

2017. Pipes for SMOKING Samo H. E. Meyer, Lawrence-lane, London. 
—A communication from J. Porges, Vienna. 


2023. Cotourn Printinc Presses, B. Hunt, Serle-street, Lincoln’s-inn 
London. cormm' from G. W. dside, 8. E. G pert, and 
J. D. Wolf, Philadel; 8. 

2024. Foxisuiva Horse Nars, J. A. Huggett, Ferndale-road, Clapham, 


2025. Vatves, &c., T. Penn, West -street, Wandsworth-road, and 
. Ullathorne, Bolingbroke-grove, andsworth-common. 

2027. CoupLines for Raitway Carriacgs, H. T. Edwards, Cannon-street, 

London.—A communication from E. G. Sheward, Negapatam, Madras, 





India. 
2028. Ain, &c., Morors, H. E. Newton, Chan -lane, London.—A com- 
munication from B. T. Babbitt, New York, U 2 Spay 
J. Haddan, Strand, London.—A com- 


2082. 
2034. ComBINATION. DRAWING Square, A. Savage, Great Dover-street, 
London. 


= “4 = REFRIGERATING, K. Knott, jun., Strand, London.—2lst 

amt . 

 Hearixo Water, &c., J. Fisher, Southampton-buildings, Chancery- 

oo London. 

2037. Steam and other STEERING Gear, G. A. C. Bremme, cated 

2038. Trip Mortons, J. Edge, Bolton-le-Moors. 

2039. a oa Printine, C. Wayte and C. Herzog, Red 
uare, 

2040. = and Ways, J. L. Haddan, Great George-street, West- 





= Grip Frame for Secvrtne Tries, 8. B. Sutcliffe, Manchester. 
2045. Lirmocrapuic and other Printine, J. Butterfield, Holloway, and 
. Harper, Clerkenwell, London. 
2049. Eve Snape, W. R. Lake, S th ton-buildi 
munication from O. M. Holmes, Bos 
2051. Prorutsion of Surps, P. M. cae, fille buildings, Lon- 
 amecapere pcre cerca rom R. H. Tucker, Wiscasset, U.S.—22nd May, 


, London.—A com- 








Inventions Protected for i= Monte o on the Deposit of 
Complete Specifieatha 

2135. ScrnTILLaTING ATTACHMENTs to Toon & &c., H. Haddan. 
Strand, London.—A communication from W. Ww. Batcheldee New 
York, U.8.—29th May, 1879. 

2152. Gas Moror Enaines, H. Woolfe, Darlington.—30th May, 1879. 

2179. Automatic Ferp Apparatus for Steam Borers, E. Fromentin, 
Paris.—3lst May, 1879. 

2180. CLeanine the Bottoms of Suips Ar.oat, J. C. Krogh, Liverpool.— 
2ad June, 1879. 





Patents on which the Stamp Duty of £50 has been Paid. 


2350, DisTiLuina CaRBURETTED Hyprocen Gas from Coan, &c., J. H. 
Johnson, Lincoln’s-inn-fields, London.—5th June, 1876. 

2363. GLAssEs of Raitway Carriace Roor Lamps, H. Defries, Hounds- 

London.—6th June, 1876. 

2453, ENAMELLING Iron, W. R. Lake, Southampton-buildings, London.— 
14th June, 1876. 

2499. Ciincutne, &., Wire Stapues, W. R. Lake, Southampton-buildings, 
London.—16th June, 1876. 

2597. Suarine, &., Meta, J. H. Johnson, Lincoln’s-inn-fields, London. 
—23rd June, 1876. 

=e F. R. Beckett, Moulsham-street, Chelmsford.—6th June, 

2366. Looms for Weavine, J, Leeming, Bradford.—6th June, 1876. 

2389. ag d MACHINERY, J. Hamilton, Arboretum-square, 
Derby, and F. Frasi, Brewer-street, Woolwich.—7 7th June, 1876. 

2383. Water Gavuces for Steam Borers, 8. Morley, William-street, 
Stockton-on-Tees.—7th June, 1876. 

2446. Kitys for Bornixc Bricks, &c., J. Firth, Dewsbury.—13th June, 

7 

2629. BLEACHING, &e., Cortow, &c., J. J. Sachs, King-street, Westminster. 
—19th June, 1876. 

2534. BLack = bre, A. M. Clark, Chancery-lane, London.—19th June, 1876. 

3497. Fastentnas for GLoves, -. a Clark, Chancery-lane, London.—5th 
September, 1876. 











Patents on which the Stamp Duty of £100 has been Paid. 

1799. Iron, J. H. Johnson, Lincoln’s-inn-fields, London.—1l4th June, 1872. 

1963. Propuctye Copies of Drawinos, &c., E. De Z Zuccato, Great College- 
street, Londou.—29th ig. 1872. 

= _— Lamp, W. O. Palmer, Clapham-road, London.—11ch June, 


2008 ‘Danae Macuinery, E. Le Gros, Stoke Newington, London.—3rd 

ul Ys ‘ 

eS Fisisitxe Printed Sueets of Parer, J. Morris, Liverpool.—ith 
une, 

1934. Nee Ware Leap, &c., A. M. Clark, Chancery-lane, London.— 
26th June, 1872. 





Notices of Intention to Proceed with Patents. 
898, Sores and Heets of Boo7s and Snors, G. W. Simmons, Tichborne 
court, London.—3lst January, 1879. 
419. Topacco Pires, L. B. Bertram, Park-road, New Wandsworth.—1st 
February, 1879. 
427. ELecraric Lamps, C. Dubois, Paris. 
— Printino, E. A. Fenech, Glasgow, N.B.—3rd February, 


449. Firesninc Macutngs, R. Middleton, Leeds.—4th February, 1879. 
460, Heatinc Air, 8. Hallam, Lancaster-avenue, Fennel-street, Man- 


468. PRINTING Macuixes, W. L. Wise, Chandos-chambers, Adelphi, 
London.—A communication from A. H. Payne.—5th February, 1879. 
469. TREATMENT of Paper, &c., N. J. Heckmann, Loughton. 
m7. Foipine, &c., Suzets of Metat, G. Rhodes and W. Rhodes, Wake- 


472. Brow Pepais for Orcans, E. T. th ton-buildi 
London.—A communication from oe Wises — White Organ Com- 


pany. 
= Coat Mrstno and Rock Dritime Macutnes, B. J. B. Mills, South- 
—_ — ings, London.—A communication from J. W. Harrison 
. Butler. 


477. ~~" Batteries, T, Slater, Westbourne-park, Paddington, 
= Tastes Hooks, Fioya. Wee Batley. —bth eg AF —_ 








487. Ramus, &c., T. . H. Penning, 
Seven Sisters- London 
A —_—— &c., JuTe, &e., F. 8. Sandeman and J. McLean, Dundee, 


492. Propuction of Motive Power, L. A. Aspinwall, Chancery-lane, 
° Surrs’ aes &c., A. M. Silber, Wood-street, London.—7th Feb- 


499. Pex ~~ rata eit Wotton 
foes is Se See Teg eS 
Harvestinc — Transylvania, Austria. 





512. Untnat Apparatus for TraveLiers, &o., O. Gilsow, Heron-road, 


21. Recorpine the Tomes of AnrivaL and saazeee of Wensum. Cc. 
“Siewburn, Flet wiret, .—A communication from J. Quatra- 


622. x Sar. Hawks, F, Ramsay, Manor-road, Forest-hill, and J. H. Shoe 
523. Osratwina Evectric Currents, E. T. Bousfield, Bedford, and W. R. 
524, Looms, H. Lomax, Darwen, and G. F. Bradbury, Crumpsall House. 
near Manchester.—10th , 1879. : 
566. 4. Genet Gonunazen, Ae, HL , Bt. Peter’s-square, Manchester. — 
2 een ae Te A. Bittner. 
ser. CARRIAGE Steps to to their Saanks, E. T. Phipson, Balsall 
Hiesth and Go Abel, 
577 Beg 3B for Rattway Trucks, &c., J. F. Smith, Leicester.—13th 


583. Rind WINDING gee &e., R. F. ee, Eteeron, 
communication from F. Dina.—14th 

611. Reetinc and Unwinpino Yarn, &e., E. ke Dutton, a pa 

— Manchester.—A communication from W. G. H. Peltzer.— 


, 1879. 
634. CHamR SLEEPERS for parol W. G. Olpherts, Suffolk-street, Pall 
668. LaMPs, de, B.A. Mipping A Rippin, Holborn, London. 

_wisonm, be. . er, j , Dunston Engine Works, Dunston.— 


as B BEDSTEADS, &e., E. Lawson and R. G. Hodgetts, Birmingham.—28th 
February, 1879. 
853. Pe ica &c., Lace, &c., J. C. Mewburn, Fleet-street, London.—A 
munication y and ae —4th March, 1879. 
940. 4: Seenaphates Packina, F. a oe ——— March, 1879. 
952. Stream Pumpine ENGINES, Ww. 
London.—A communication from G. F. oes ith March, 1879. 
1404. RemovaBLe Book Covers, G. F. Redfern, South-street, Finsbury, 
peo communication from W. H. Douty and C. H. Drake.—8th 
il, 1879. 
10 apemen Macnive Atracument, B. Hunt, Serle-street, Lincoln’s- 
, London.—A communication from J C. Herr.—10th April, 1879. 
berger, Brussels.— 


1481. "AMMONIA, W. Miiller, Antwerp, and &. Geisen 
16th April, 1879. 

1496. Swinc Giass Movements, J. Everard, Stanwix Rank.—l6th April, 
1879. 

1533. Courtine for Ramway Carriaces, A. Foo al Mochrum.—A commu- 
nication from J. 1 eee ane W, B. Pool. 

1536. Piston Rop Packie, A. Clark, Chancery-lane, London.—A 

nication from L. Rataonstein. 


comm 
1537. Drytnc Hops, &., A. Reynolds, i epee ton - buildings, 
ng jon.—Partly a ba ER from J. H -—18th April, 
9. 


1547, AUTOMATICALLY PLayine WinD Musical Seen E. Hunt, 
Glasgow, N.B.—A communication from M. J. Matthews.—19th April, 
1879. 

1586. STEERING a by Sream Power, C. R. Simey, Sunderland. 

1592. Ammonia, W. Miiller, Antwerp, and E. Geisenberger, Brussels.— 
22nd April, 1879. 

1638. HanD Pumps, L. A. Groth, Stockholm, Sweden.—A communication 
from O. F. Oberg.—25th April, 1879. 

1664. PARALLEL STAPLE an other Vices, J. Pattinson, Sheffield. —28th 
A 

m2. of Puospruoric or other Iron, E. Riley, City-road, Lon- 
don.—29th April, 1879. 

1730. Cueckine Fares, J. N. Maskelyne, Egyptian Hall, Piccadilly, Lon- 
don.—lst May, 1879. 

1746. Steam Roap Rouuers, T. Aveling, Rochester.—2nd May, 1879. 

1768. ee, J. Lancaster, Canning Town, East ondon.—5th 
May, 1879. 

1810. CowroLiino the Dravout in Steam Borer and other Furnaces, 
W. R. Lake, Southampton-buildings, London.—A communication from 
W. E. Kelly. —iTth May, 1879. 

1849. Nattisc Macaines, W. -Brown, South ton-buildi 
London.—A communication = . Goddu.— 9th May, 1879. 

= MALuEABLe Iron and STEEL, C. F. Claus, Mark-lane, London.—-10¢h 


1876. haves. eraTino, K. Knott, South-street, Finsbury, London. 
1888. Exastic: Runes, H. Codd, King William-street, London. 1th May, 











’ 


1879. 

1916. Heap Measurine Banps, G. Heath, Oxf 

1922. Securtne Raits to MeraL SLeEPers, J. Pao 4 ne 
Westminster. 


1933. Gas Enornes, C. M. Sombart, Berlin.—A communication from E. 
Buss. 


1940. Paper, &c., G. Boyce, King’s Norton.—l4th May, 1879. 
1944. BicycLEs, &e., J. Clark, Bramley-road, Kensington, London.—1l5th 
me. 1879. 
958. Gas, &c., Frrrines, 8. Duffield, Willenhall-street, Darlaston. 
ison ELECTRIC Lamps, J. Hopkinson, W London. 
1960. Grass Borries, 8. Canning, Great Winchest street-buildi ig 


London. 
1980. WueEexs, J. Cleminson, Westminster-chambers, London.—17th May, 


1982. PortaBLe Compinep Cuarr Enoines, R. Maynard, jun., Whittles- 
ford.--19th May, 1879. 

1997. SEWING — J. R. V. de Castro, Breyner Porto, Portugal.— 
20th Ma 

2035. Det ae REFRIGERATING, K. Knott, jun., Strand, London.—2lst 
May, 1879. 

2049. Eve Suave, W. R. Lake, Southamptop-buildi 
munication from O. M. Holmes. 

2051. Propcision of Suips, &c., P. M. Justice, Southampton-buildings, 
London.—A communication frum R. H. Tucker.—22nd May, 1879. 

2135, SCINTILLATING ATTACHMENTs to TorcuHEs, ae H. J. Haddan, 
Strand, London.—A communication from W. W. Batchelder. —29th 
May, 1879. 














gs, London.—A com- 
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3227. Rotter Beartnos, J. J. G. Shawyer.—Dated (15th August, 1878. 


The hole through the bearing or plummer block, within which the axle 
or shaft passes, is made sufficiently large to allow of the reception of the 
shaft or axle with any convenient or required number of rollers, which 
rollers are made of an elliptical or egg shape to be containedt herein, and 
the hole of the bearing is flanged or fitted with a collar plate to retain the 
rollers and their guide frame. 

3356. Ficure-Weavinc MACHINERY FOR FicuRED Ripanps AND CRAVATS, 
A. C. Henderson.—Dated 26th August, 1878.—(A communication.) 6d. 

The ——- consists of a series of racks united together by hooks and 

-.° na eee oe and Jeft racks are united by traverses, and are worked 
wi handle. og gig ee es by the racks by 
Each shi furnished with 


seco of sabe uttle bear two 
The uj shuttles are plain, the lower ones fhollow, and bears bobbi 
stors accompany the ground w a 
are fixed the standards bears the hooks destined to the weft to 
prevent hooking. 
3387. Looms, 7. Singleton.—Dated 27th August, 1878. 
crank arm is constructed in two parts, joined together by he and 




















the e piece etal 
ee Pie aifae over, under, par pia with the platform, closing the open 


space between the carriage and the platform. 
3604. Expanpine Divina orth: J. G. Wilson.—Dated 12th September, 
1878.—(A communication. ed.” 
The additional leaves of 
other, beneath the central portion and in two layers, one at each end of 


the and these are su when drawn or a series of guides 
dis beneath the ig, which slide one ide the other upon 
running in 


83930. TeLerHontc APPARATUS FOR DomMEsTIC AND OTHER UszE, J. H. 
McClure.—Dated 5th October, 1878. 
established radiating from a central station 
an mon to one and all of 

the circuits. When the operato poe ge ene yn 
blishes a contact by means of a suitable key or — the bell sounds, 
and the indicator denotes the circuit which been made use of. 
eg ee S. Westall.—Dated 9th October, 1878. 6d. 

consists in dispensing with all the jacks which in the Willan 
aovoy work the healds, pie the jack shafts, guide grates used 
guid —_ B ye ord and the treadles and *tappets for working, —s 
place id threads are connected and secured directly to the 
and aa are nab on en’ by the wires, which sesetee.: their upward 
motion from the ordinary tappets commonly used for plain cloth 
and attached to all ordinary looms. 


So7. Gas Motor Enoines, G. W. Weatherhogg.—Dated 9th October, 1878. 
1 


In a single-acting compound gas motor engine the exploding materials, 
when ignited, pres ey" to one piston at the same time that fresh air 
and gas are in behind a second piston, connected with the first 
within the same y eeior. the air and gas compressed during the 
return stroke and afterwards transmitted ¢ to the back of the first-named 
piston ready for a subsequent explosion, so that an explosion may be 
made at every revolution of the engine. The cylinder is made of two 
diameters, and equal to double the length of the stroke, with pockets or 
reservoirs, and the pistons fit into each of the ¢; ylinder, the the far oe 
piston forming a trunk in which works the connecting rod. 
piston also acts as an air pump or compressor. 

3990. Apparatus For Lockinc or Untockinc RaiLway CARRIAGE 
. — A, _ —Dated vas hanes 1878. 6d. P is 
n tion to the ordinary le mrriage provided ws f abetting 

mounted in underneath each carriage provided 

the adjoining 





bearings 
joints, and with extensible plings for 
iengths. Qn each length is fixed as many screws, cams, or other con- 
nections as there are doors on one side of the carriage, and these screws, 
cams, or other connections te levers which are connected to locks or 
bolts. The whole is worked by a handle and gearing in the guard’s van, 
or in any other desired part of | the train. 


4008. Macuine ror Makino HEELs ror Boots anp Suogs, W. H. Dorman. 

pa caeethiinn commen tkSollow' parts :—Receptacles for the lifts 

e com’ e following cles for the 

to be built into or a collector to gather up the lifts required to form a 
heel in their prope: and , and which visits or is visited 
by the sonteindlan oo or holders successively ; an attaching a; tus, which 
may either attach the lifts to one another by cement or Sty putting one or 
more nails or wire through them ; a presser to press the pile of lifts 
owe By together ; a knocking-off apparatus to remove the pile when 








4048. Arpiyive Execrricry ror Licntine AnD HeatinG, St. G, L. Fox 
—Dated 12th October, 1878. 

In patent No. 3988, dated 9th October, 1878, spiral strips of metal foil or 
wire are described, having a tube of talc, g) re-clay, steatite, or lime 
within the > omer and one of tale or glass outside, the two conductors 
being with the two ends of the strip. In order to 
increase the retention of heat the surface of the strips is covered with a 

ood non-conducting material, such as finely divided asbestos, fire-clay, 
ime, or steatite. e strips may be arranged in vessels for heating or 
used to produce light. 


4044. ManuractuRE or CAKES, FOR PREPARING AND FLAVOURING 
VARIOUS KINDS OF MADE DISHES OR COOKED Foop, 7. D. Pruday.—Dated 
12th October, 1878. 4d. 

Flour is baked in an oven, or cooked in a frying-pan or stewing pan 
with fatty matter. To this "is added a preparation of onions, made by 
slicing up the onions and stewing them in fatty matter. When su 
ciently cooked they are drained and chopped up or pounded in @ morter ; 
salt, pepper, and other condiments are added. These materials are 
amalgamated by mixing with them a concentrated ‘‘ meat stock” with 
the addition if desired of vegetables. The liquor from the stewed meat 
bones is strained off and boiled down toa = r consistency, and to this 
semi-fluid substance is added the flour an er dry ingredients, so as to 
form a stiff — or —_* 7 is capable of being veeanaihinned by 
pressure into a hard solid cak 
4046. Oprainine ELEctrRIC ink G. P. Harding.—Dated 12th October, 

1878.—(Not proceeded with.) 2d. 

The gradual feeding forward of the electrodes as they are consumed is 
effected by Ape pape bey the = of the electrodes by columns of fluid 

d bya 

4047. Apparatus ror Recuiatine Execrric Lieut, G. P. Harding. — 
Dated 12th October, 1878. 4 

The heat at the burner is moderated by a vey consisting of a 
metallic wire arranged so that when elon, ye by the heat to a certain 
extent (which can be adjusted as required) it completes {a shunt on the 
circuit, which carries a portion of the ron be away from the burner. 
4048. Wixpvow Fastentnos, J. F. C. Farquhar.—Dated 12th October, 1878. 

—(Not proceeded with.) 2d. 

Arack having suitable shaped teeth cut on its face and a recess formed 
at the back of the teeth for its whole Jength, is screwed on to one of the 
sides of the top window sash. A metallic case containing a pinion and 
pay dyin is screwed on to the top horizontal frame of the lower window, 
and the teeth of the pinion are made to engage with the teeth of the rack, 
thereby preventing either of the sashes being opened. A small horizontal 
roller is fixed on the top horizontal frame ot the lower window and is 
made to roll closely against the wooden side of the top wiudow exactly 
opposite to the side on which the rack is fastened. 

4049. Macninery ror OreNING or Sertine ovr Skins, A. J. Le Blanc.— 
Dated 12th October, 1878. 6d. 

This consists, First, in the employment in machines for opening or 
setting out skins of two blades of unequal height regulating the angle at 
which the skin is drawn, which is taken at one part between a blade 
and supple roller, the pressure of which can be regulated at pleasure, and, 
on the other hand, in being extended also passes on another blade situ- 
ated higher. Secondl y, in the varying of the time at which the branches 
of the grippers open, and the limiting of the opening to any desired 

int of the travel of the gripper, thereby giving to the workman the 

‘acility of acco ee on the same machine and without stopping the 
motion short and long pulls. 

4050. Macuinery ror CRUSHING, peerage AND DISINTEGRATING 
Mineras, M. Coulson.— Dated 12th October, 1878. 6d. 

A suitable framing is furnished with one or more cylindrical rollers and 
one or more series of concave plates fitted beneath the rollers and mounted 
at one end on a pivot, so that by means of a wedge the distance between 
the roller and — may be regulated. The rollers ge ay in adjustable 








bearings, and ripheries of both the rollers and the plates may be 
ither Plain, flute » or checkered, purpose to which they 
are applied 


4051. Avpanatus ruR WASHING Dora F. G. Riley.—Dated 12th October 
1878.—( Not proceeded with.) 

The aj  omomcrboad irgere: J tre xe - the por consists of a tub, 
through the centre of which passes a revolving vi shaft carrying a 
series of arms radiating therefrom. Tlese arms may be plain or covered 
with india-rubber, or provided with bristles. For ‘ouldeg the gos 
the bottles, a table is Soeys ed fast on a vertical shaft, to which 
motion is imparted. le carries a series of holders for sui 
the bole ian inverted postion. The table is _grseenensrad hy 
where the holders occur for the passage of brushes, supported in 

ip ee The brush holders are eac! vided aoe 
with a stationary friction surface. Thi 
e interior of the bottles, which are partially 


4052. Stream hnsstii, ee J. Donaldson.—Dated 12th hese 1878. 6d. 
The water-boxes or chambers bers are composed of two tu! be plates separated 
ore ye. ae Z or channel iron section. Two water-boxes are used, con- 
Pan gong Pen Epa alg The tubes are in one 


nat Ge att Sroug. pot, water canes sae, Gee Sar — 
outside plates, where they are with, 

, Screwed with a washer le. The back 

thee ede lowe seed ca a reservoir for water below the 


. 

















OF a t rate Oe 
Jown 18, 1879. 
at that part of the boiler. Above the water-boxes is a cylindrical 
of oe ee 

by having sear suuco 10 tarow of the steam and. preven 
4058. Storartine, H. Moon.—Dated 12th October, 1878.—(Not proceeded 


Abrackot has two supports or bearings carrying an archimedian srem, 
mite a disc- register 
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the loose pulley and by bevel wheels and ions 
cpm ee cone, on which is a wheel for dri 

cam spur wheel also drives the dra -up motion by 
wheels and an upright shaft. The cam shaft is driven by a friction cone 
and makes only two . On thecam shaft are two discs acting a 
bowls on swivel arms; on discs are inclined cams wit en. 


E 
ge 
2 
ge 


u 
F 


a 


ith recesses, W 
the cam shaft is at rest the bowls are in the recesses, and when the cam 
shaft has to be started the end of the swivel arm is lifted to move the 
bowls out of the recesses and so put the cam shaft into gear. The side 
shaft is driven by gearing from the rim shaft. At the front of the head- 
shatis ea lovee is connected by a rod to an elbow lever which puts 
the off cones into and out o! pk ag when the carriage is out ; the 
same rod liberates the cam shaft to allow it to make a change. Thesame 
lever, when the backing-off is completed, puts the drawing-up motion 
into gear, and acts as a stop motion as the carriage runs in. 
4055. Preparine, CLEANING, AND Carpine Corton, &c., B. A. and W. 
Dobson and J. Newhouse.—Dated 12th October, 1878.—(Not proceeded 


with.) 2d. 
This whee in appl water or other liquid in the form of spray to 
cotton or other fibres as they leave the opener or other machine for clean- 
ing g cotton and other fibres. The serrated wire core is 


and —— 
made of thin strips of flat metal serrated at each edge, and then the edges 
are turned up by rolls or otherwise ; the flat s; between the turned-up 
bears on the circumference of the roller or cylinder, and when 
wound on the card is secured by tacks, 
4057. Pen anp Pencit Cases, &c., A. H. Woodward.—Dated 12th October, 
1878.—(Not proceeded with.) 2d. 

The rotating, pelling, and withdrawing inner tube of the case is 
made with two kinds of helical slots, one forming a right-handed quick- 
threaded screw, and the other a left-handed quick-threaded screw. 
Within this compound helically slotted tube the ordinary slotted tube is 
situated. The stud of the pencil case engages and works in the longitu- 
dinal slot of the inner tube and also engages in the right-handed helical 
slot of the propelling tube, and the stud of the penholder engages and 
works in the longitudinal slot of the inner tube, and also engages in the 
left-handed helical slot of the propelling tube. 

4058. Carriace Lamps, J. Williams.—Dated 12th October, 1878.—(A com- 
munication.) . 

This consists, First, in hinging the nozzle or cone to the head of the 
candle tube, so that the latter may be opened when required to intro- 
duce or remove the candle by turning back the hinged nozzle or cone, 
the fixing down of the hinged nozzle or cone being effected either by a 
binding screw or by a spring snap, or other analogous fastening. 
Secondly, in making the reflecting surfaces of a series of tapering 
ungular corrugations or flutes, or of a series of tapering curved concave 
ee or flutes arranged in the side or interior and back of the 

Pp 


4059. Pianorortes, G. F. Redfern.—Dated 12th October, 1878.—(A 






ig 
by being extended beyond the other, will serve as a handle to rotate the 
winder. There is also a third rod ada; to the cross bar or to the 
horizontal spindle provided with hooks, , or spring clips for securing 
the ends of the cords or braids which are to be wound upon the reel. 


4073. Raisina SupmeRceD Snips on Vessers, A. Park.--Dated 14th 
October, 1878. —( Not dei with.) 2d. 

A pontoon is formed like a dish cover, to which catches are attached. 
Pipes are employed, through which the air is sent. If the pontoon is let 
down into the water, and made fast at the catches to chains which pass 
underneath the vessel, the air is forced into the pontoon. A number of 
aa are connected with buckets at the corners epee the pon- 

. Attached to the buckets are india-rubber tubes, so the water 
may go through the buckets and to the level of the top of the water above 
immediately after the pontoon is let down. 

4075. Gatvanic Batrenies, J. H. Johnson.—Dated 14th October, 1878.— 

(A communication.) 8d. 

The battery consists of a series of zinc or other positive plates, and a 
series of carbon or other negative arranged in und pairs, a 

. An inlet pipe is provided 


ites 

narrow space being left between 

(say at the bottom of the box Pion worth with an elevated reservoir 
oes es excitant liquid to be used in connection with the battery, 
the pipe g furnished with a cock. The box is closed at all points, 
except at the inlet and outlet for the liquid, and the pipes and the 
battery thus form a continuous closed gag, = ‘or the liquid. The plates 
extend across the box, and fit so snugly to the sides that there can be no 
communication between an upper com ent of the box above the 


plates and a lower compartment below plates, other than the narrow 
spaces. ig screws form the positive and negative poles of the 
battery. Modifica! are shown, 


4076. ConstRUCTION AND APPLICATION oF Excentrics, W. L. Wise.— 
Dated 14th October, 1878.—(A communication.) 6d. 

Two discs are fixed excentrically to a shaft, so as to leave a space 
between them. e same shaft carries between the fixed discs a 
loose disc, having its periphery grooved. The two fixed discs also cai 
at suitable distances apart three axes or studs, on each of which is a 
small disc able to turn freely, having its periphery ved. The four 
grooved discs are surrounded by an excentric ring having an internal 
projection which takes into the grooves of the four discs. 

4077. Apparatus ror CuTtinc Hop-sines, &c., J. A. Drake and R. 
Muirhead.—Dated 14th October, 1878.—(Not proceeded with.) 2d. 

Feed rollers suitably geared have parts of their circumferences fur- 

nished with grooves or projecting teeth, and the remainder plain or of 





cation.)—{ Not with.) 2d, , 

This relates to upright pianofortes, and consists in a number of tubes 
or bars of metel with screw-threaded sockets on their ends. These are 
placed between the sound board and strings of the instrument, pass 
through the bridge, and abut against the wrest-plank and plate-plank, 
having a metal bearing bar, provided either with bosses to receive the 
ends of the tubes or equivalent devices intervening between the ends of 
the tnbes and said wrest and plate planks. The tubes serve to resist the 
pull of the strings and also to disteid the sound beard. 

4060. Ax.es anv Nuts, J. B. Boyce.—Dated 12th October, 1878.—( Not pro- 
ceeded with.) 2d. 

The axle is constructed in such a manner that its end terminates in a 
bolt, which is provided with two screw threads separated by a short 
uncut s: of somewhat smaller diameter than the portions of the bolt 

rovid ith the screw threads. The nut is provided with two 
ternal screw threads separated bya chamber. When the nut is in posi- 
tion the two bolt threads are in the two nut threads. 
SOE, Coremmeoens Speep Recorper, A. A. Lebreton.— Dated 12th October, 

This consists essentially of a continuous speed indicator which operates 
by bringing automatically and constantly the speed of a chronometric 
concn Seeernenee with the speed of a motor by means of apendulum of 
4062. Compounp Acnromatic Lenses, EF. M. 7. Tydeman.—Dated 14th 

October, 1878.—(Not proceeded with.) 2d. 

consists in eee oie lenses, which may be double, triple, or 

multiple, not as hitherto by the union of lenses made of different kinds 
or species of gluss or other refractive media, but of one kind or ies of 
glass or other suitable refracting substance only, yet of diffent densities 
and refractive powers. 
4063. Mancracrore or Stee. anp [Ron AND Rerracrory Bricks, S. G. 

Thomas.— Dated 14th October, 1878. 4d. 

In g out the improvements in the manufacture of iron and steel 
detailed in spevifications Nos, 908 and 289 in the year 1878, refractory 
basic bricks especially suitable for lining Bessemer converters and open 
hearth steel furnaces may by the application of a very intense heat be 
made from natural magnesian limestone, in which there is present 
naturally or with which there is mixed artificially from two to five per 
cent, of silica and alumina together, or a stone with a very sm r- 
centage of alumina and silica, but a considerable amount of oxide of 
may be used, care being taken that not so much oxide of iron is present 
as to render the mixture unrefractory. 

4064. Pen anv Pencit Cask on Hotper anv Eraser, J. W. Spear.— 
Dated 14th October, 1878. 6d. 

The case is open at both ends, and jointed with a longitudinal slot the 
whole of its length, with a small transverse slot at each end so as to form 
bayonet slots. Within the case is a holder which receives a lead pencil at 
one end and slate pencil at the other, and the holder is provided with a 
aE span through the slot and formed into a push piece outside the 

ubular case. 


4065. Cuorns, G. W. Von Nawrocki.—Dated 14th October, 1878.—(A com- 


munication. ° 
This consists of 4 closed vessel in which agitators are caused to revolve 
on a ‘onal axis, paral es tb consis of a perforated board or 
plate having its plane el to the axis, and having diaphragm boards 
or blades proj g from its sides. 


. MaGNneto-pynamMo Exectrric Macuines, J. Imray.—Dated 14th 
October, 1878.—(A communication.) 6d. 
In a suitable framing two flat discs of hog bl are fixed at some distance 

. apart, and within them are two other discs fixed on a rotating shaft, the 

latter discs being smaller in diameter than the former. To the outer and 
larger discs are fixed a number of electro-magnets spaced uniformly 

round their circumference. Each of these electro-magnets consists of a 

core of soft iron coiled with a fine insulated wire, the core projecting at 

each end beyond the coil and presenting an extended polar surface facing 
towards the axis of the machine. The ends of the core are inserted into 
plates, which are fixed to the two stationary discs by screws passin; 
through slotted holes, so that the electro-magnets can be adjusted po | 
set nearer to or farther from the axis. The two inner and smaller discs 
have in like manner a number of electro-magnets fixed on their outer 
periphery, the cores of these electro-magnets being extended beyoni the 
coils each way, so as to present polar surfaces facing towards those of the 
outer magnets. 

4067. Catenpar Cocks, F. Wirth.—Dated 14th October, 1878.—(A com- 
munication.)—(Not proceeded with.) 2d. 

This consists in a a or frame furnished with a roller 

ng a band marked with the numerals one to thirty-one for the dates 
of the month, and on each side of the com t a drum, one marked 
with the days of the week, and the other the names of the month. The 
whole is driven by suitable gearing. 

4068. Macuinery ror Purina anp GRINDING FrBROUS AND OTHER 
MatTerRiats, J. Cooke, C. B. B. Cooke, and G. Hibbert.—Dated 14th 
October, 1878. 6d. 

This consists, First, in the use of a revolving roll or disc with bars or 
facings on its circumference, acting in combination with fixed bars or 
facings for pul or grinding fibrous . Secondly, 
in the use of hy lic rams or other equivalents for regulating the 
po penere revolving and 

centrifugal or 
circulation in the 
4069. Swivets ror Watcu cr &e., T. Winkles and T. Moxon.— 


names intially of base plate to the upper part of which 
a w is 

orks cael oe ks eas ct te eee To the 

base of the plate is arranged loop or for receiving the watch, 





smaller di ter than the other parts, so that whilst the plain surfaces 
of the rollers are travelling opposite each other the feed will be arrested. 
A knife blade is mounted ten a bar or connecting rod, one end of which 
embraces or is coupled to the pin of a rotating crank, the other end being 
carried by a vibrating link or a slide block sliding bet itabl 








fitting on the spindle and prongs between whi 
le the is by the attendant, as soon as the bobbin is 
‘is not only breaks the yarn but binds it to the spindle. 
4089. Fire Extinouisnine Liquip anp APPARATUS, G. Bernheim.— Dated 
15th October, 1878. 6d. 

The liquid consists of 700 parts of chloride of calcium at 44deg. Beaumé 
—20 concentrated solution of borax, 20 concentrated solution of bicar- 
bonate of potass, 10 concentrated solution of tungstate of soda, 50 muriate 
of ammonia, 100 chloride of sodium, 25 sulphate of magnesia, 75 water. 
The ———— for throwing the liquid consists of a metallic chamber or 
vessel for receiving the liquid, which vessel is provided with a foot step 
let into the body of the vessel for receiving the foot of the operator, in 
order to steady the apparatus and to enable him to power 
over the pump in the upward stroke. The pump is fixed at an angle with 
respect to the vertical axis of the vessel. 


S06, Eves b pg! T. Wallen.—Dated 15th October, 1878.—{ Not pro- 
with. . 

The centre piece of the dri wheel works upon a loose centr3, so as 
to travel in two different directions, and in the one to gear with the wind- 
ing wheel and in the other with the motion wheel. A locking 
provides the means of holding the driving wheel rigidly in either position 
as required. ‘ 
4001. ApPLIANCEs For Raisine SuNKEN VeEssELs, J. A. Westerman.—Dated 

15th October, - 


, . 
are ] tly at each side of the 

These toons are provided with connections or cross ties and 

hydraulic or other apparatus, whereby the t may be moved from 

or tow: each other, and may be caused to grip between them the 

vessel to be raised. 

40902. Branks ror Bank CueEques, &c., FE. Parkman.—Dated 16th October, 

1878.—(A communication.) 6d. 

5 , in the manufacture of paper for bank cheques, &c. 
by the application between two thicknesses of the paper in the course of 
manufacture of one or more distinguishing cters which thus become 
incorporated with the paper, so as to vent access to the number or 
character without the previous mutilation of the paper itself. It further 
consists in the combination of a concealed distinguishing number or 
e incorporated in the body of the paper with paper adapted to be 
changed in appearance by the application of moisture or chemicals so as 
to detect any attempt to tamper with it by the alteration of any matter 
printed or written upon it, : 


—. RaiLway BRAKEs, G. Westinghouse, jun.—Dated 15th October, 1878. 


The blocks are cast with a surface grooved or serrated, or ting 
only a number of pgs carseat to the frictional wear. In order to 
provide against the lubricating effect of the metal dust, deep transverse 
slots or grooves are formed at intervals apart. 

4004. Propvucine anp Reauiatina Exectric Currents, J. L. Pulver- 
macher.—Dated 15th October, 1878. 8d. 

This consists, First, in Lee eran in stationary batteries, whereby 
the renege er may be simultaneously charged with exciting liquid and 


a ind a. 











guides. 
40°78. Manuracrurtna Bianks ror ANM™aAlI, SHOE-NaILs, G. C. Hopper. 

—Dated 14th October, 1878.—{A communication.) 6d. * 

This consists in mechanism to punch blanks from a rolled, flanged, or 
ribbed plate or strip combined with feeding mechanism, which inter- 
mittently grasps and feeds forward the flanged strip or plate, and then 
releases the strip or plate to be again fed forward to the punches, this 
operation being repeated after each d t of the punch 
4079. TRANSLUCENT MEDIUM FoR REFLECTING, REFRACTING, AND DiFFUs- 

mnG Licut, &c., J. L. Pulvermacher.—Dated 14th October, 1878. 6d. 

This consists in semi-spherical or conical glass globes beneath 
and surrounding the luminous centre, the inner surface of such glasses 
being internally tinised by a chemical process creating a brilliant 
platine surface, which at the same time possesses a sufficient degree 
of translucency for allowing the light to penetrate in the suitable 
subdued degree. 

4080. Macuinery ror Conveyinc Rotary Motion to Axes, ¢. D. 

Goubet.—Dated 14th October, 1878.—(Not proceeded with.) 2d. 

The end of each shaft is terminated by a spherical bearing fitting into 
a cavity of the same shape as the coupling box. The spherical 
revolve in the box, but for the purpose of transmitting the motion from 
one to the other each sphere is provided with a circumferential groove, 
into which engage two rollers diametrically opposite, whose axes are fixed 
or are in a piece with the box. 

4081. Apparatus ror REGISTERING THE RecEIPT or MoniEs OR FARES 
on OmniBuses, &c., J. Bailey.—Dated 14th October, 1878. . 

e apparatus is a bined indicator, alarm, and special ticket 
deliverer for receipts or payments of various values.. A case or box is 
provided wherein is arran, certain chambers, separated one from the 
other by hollow partitionings, the said chambers being for the reception 
of tickets representing different values. Below the ticket chambers is a 
chamber wherein is arranged the registering mechanism, consisting of 
toothed gearing, dial plates, and index fingers,or pointers arranged on the 
ape of the gearing, and 

is a chamber for the 








OF po: 
in combination with the registering mechanism 
ption of the alarm bell and striking mechanism, 


4082. Apparatus ror Disenaacine Surrs’ Boats, £. G. Colton.—Dated 
15th October, 1878.- (A communication.) 6d. 

At each end of the boat is attached an upright standard. To the upper 
end of each standard there is pivotted a vertically-extending elbow lever, 
the lower end of which is weighted, a latch, and a disen ig hook. 
The lever is below, the hook is above, and the latch occupies a position 
at one side adjacent to a point between the lever and hook. Thereisacam 
head projecting from the hook towards the axis of the latch and en 4 
with the latter at a curved surface thereon, so as to hold the latch. An 
arm extends from the elbow lever below its axis towards and en 
with a foot at the lower end of the latch, the arm and foot pro’ g in 
opposite directions. 

4088. Treatinc Textite Fasrics, M. McCallum.—Dated 15th October, 
1878.—(Not proceeded with.) 2d. 

This consists in substituting for the rollers ordinarily employed for 
drawing off the fabric from stentering machines, steam cans, or other 
drying machines, two or more smooth-surfaced rollers, together 
by the weight of the top rollers, or by springs, weights, or levers. The 
rollers may be formed hollow, for being heated by steam, gas, or other 
heating medium. 

4084. Dovsie Carpine Enornes, P. L. Klein and G. Hundt.—Dated 1bth 
October, 1878. 6d. 

The raw material is thrown into a box and falls on an endless cloth 

forming the bottom of the box, and is taken along by the cloth raat a 





p at will without causing any wet conductible connection between 
one element and another, and thus a a derived current and con- 
sequent loss of electricity ; Secondly, in a filtering battery, by which the 
degree of filtration can be regulated at will, permitting the employment 
of a — oxidisable exciting liquid for producing in a small compass 
and with very little resis:ance cons!:ant energetic currents ; Thirdly, in im- 
pro its n automatic resist P ting gal or current 
regulators, whereby the instrument may be used for simple galvanometric 
measurement when the current passes in one direction and as a regulator 
by automatically inserting and withdrawing resistances from the electric 
circuit in which the instrument is enclosed when the current passes in 
the opposite ‘tion. 

4095. Gatvanic Barrertss, F. H. W. Higgins.—Dated 15th October, 1878. 
—(Not wth.) 2d. . 

The carbonate plate is heated in a bath of wax, resin, or other material 
not acted on by acids, at a temperature sufficiently high to expel moisture 
and air, and the plate then allowed to cool in the bath, by which means 
the pores are filled with wax. On account of the liability of most of the 
common metals to oxidise at the surface in connection with the carbon 
in moist places, the connection is faced with a thin annulus or washer of 
plati iridium, soldered on one side to the nut, which screws on the 
wire or projection from the zinc plate. 

4096. Surrs’ Licuts, P. K. Seddon.—Dated 15th October, 1878. 6d. 

In order to indicate the intended course of ships meeting end on, a 
hand lever is mounted on the bridge or deck and carries a toothed are 
gearing with a pinion upon a horizontal shaft passing to the foremast of 
the vessel, A vertical axis is carried by bearings fixed to the mast, and 
the horizontal shaft transmits motion to the vertical axis by a 
bevelled wheels. The vertical axis at its upper end carries a dise, which 
on one side is red and the other green, and it also carries a lamp immedi- 
ately below the disc. The two opposite sides of the lamp are glazed 
respectively with red and green glass. The officer at the same time that 
he gives an order to the helmsman moves the hand lever in a corre- 
sponding direction, and causes the lamp and the disc to present either the 
red or green side to an approaching vessel. 
40Gf, Brnqeensere Gas Furyaces, W. Hackney.—Dated 15th October, 

A flame is obtained ing only in the working chamber of tho 
furnace and directed downwards on to the matters to be heated, either 
by introducing the gas into the working chamber in one, two, or more 
horizontal or inclined (and preferably parallel) streams, and directing the 
air downwards upon it in, say, an equal number of vertical streams, or 
streams more steeply inclined than those of the gas, which air streams 
are immediately over the streams of . Each of the ports through 
which the air is admitted is so much wider than the corresponding gas 
port that the stream of air laps round the stream of gas and partly mixes 
eon h “7 tage of simply beating the gas down and remaining altoge 
above 
4009. Apparatus ror Sweerina Cumyeys, &., H. BE. J., and W. B. 

Taylor.—Dated 15th October, 1878.—( Not proceeded with. 


An endless chain omrting precies passes over a | mend fixed near the 
y 


+ 











top of the chimney, so tha‘ ig the chain downwards from the 
bottom of the fer oy A e es on the other side of the chain would 
carry_up the soot to the top and cause it to be driven out. 


October, 1878. ° 

Two upright davits are fixed in two sockets, the ends of which are 
respectively placed in two quadrants on the deck, and work = shafts 
with bearings formed in standards secured to the deck. otion is 
imparted to each quadrant by wheel and pinion. A small or chain 


4101. Raisixe ee Lowerine Suips’ Boats, J. Nicholsoa—Dated 16th 





cylinder revolving between a grate and the cloth, and guided e 

grate and two cylinders with teeth, one of which tears the material from 

the box between the grate bars, ti erring the odd to the other cylinder 

ives it back te the stored-up material in} the box. C) 

remaining in the teeth of the first cylinder is be ok A 4 stripper and 
whic! 


eg into the carding engine, in the first is carded by 
e main cylinder and the patent combs ein), lifted by the fly upon 
finally com’ into those of 


the — of the main cylinder cards an 
the doffer. The second main cylinder is placed near enough to the doffer 
of the first cylinder that they can work together, and below the doffer a 
strij p to work with the doffer and the cards of the second 
der, thus transferring the material to the second cylinder, which 
- works it upon the doffer of the first cylinder as if the latter were a 
worker. 
4085. Srups anp Buttons ror Suirts, &c., P. Z. L. Bulot.—Dated 15th 
October, 1878. i 
This consists in the combination of a double button with movable plate 
and locking device. 


4086. Treatine Skins, J. Barrd.—Dated 15th October, 1878.—(Not pro- 
ceeded with.) 2d. 


At one end of a horizontal rectangular framing is mounted a transverse 
horizontal shaft, which is driven at a great velocity, and which has fast 
on it a roller armed with a suitable number of rows of teeth 
form with slightly hooked or bended poin' 
the between the teeth there 
teeth ha rounded ends. 
poser ay terre) mom the ends of the roller. The thin teeth open or 
divide the wool or fibres, and the other teeth strike out the burrs, 
4087. Parer-currine Macuines, J. H. Johnson.—Dated 15th October, 1878. 





communication. proceeded with.) 2d, 
* The of the machine consists of two side frames tied by 
cross bars, which frames are provided at their outer side vertical 


barrel is also carried upon the standards which carry the sockets, and is 
tuated by suitable gearing. One end of a steel is attached thereto, 

the other end being carried through 

where it runs over a sheave, and is 

slip hook, to which lines are attached working 

the centre of the boat, and by means of which the same 

disengaged. A back balance 

whereby the davits are at once brought back to their original position. 

4102. Avromatic Gas Burners, F. Wirth.—Dated 16th October, 1878.—(A 


ois ommiots te cho tically lighti means 
cons au a burner flume of 
a sudden i dp An. ‘on gh ffoct AA the 








) Suc! ig 
works, so that any number of jets can be ited or extinguish 
will, The apparatus has two" burners tno Wiener 
burner, w) serves to turn on and light the large 


at 

per, and a small 

nrner. The extin- 
the 


guishing of the it of the large burner is accomplished same 
manner, that is, a sudden "Seaegemeat of the small fi which 
afterwards subsides to its original size. As the small flame up it 
causes a liquid to Aves mine and give off Per goo which (t! uid being 
contained in a cylinder) lifts a turns on the gas to the la 
ee and same, whereupon the small flame to tis 
4103. Macuinery ror Finisutno Fryixo Pans anv Bowis, J. I. Parkes. 
—Dated, 16th October, 1878.—( Not proceeded with.) 2d. 
dca Wak Wy ts tending neioeel to tae 7 spesnsgeealipr’ od 
vessels, and consists fgg’ me ahora the 


other, the one driven ‘or, whilst bottom revol 

Tecoaty' bel 40k sexie’ tae Wis Podatoe cctdings o€ ths artiste taten conoid 

on, and which passes between the two rollers. 

4104. Raisinc Bopies 1y Water anv Arr, C, Hesseler.—Dated 16th Octo« 
ber, 1878.—(A communication.) 6d. — 

in a flaccid state are let down and fixed to the object to be 





ss onetime 
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ised, when they are inflated by means of reservoirs, with which they peer pe oe Play ap SE OE SS 6 GSONE SE while the pists Wetsh tive beoemns tastieiiis sunita weiclingie s 

e in connection. The balloon is made of strong sail cloth in a | short shaft carried by et Ap ene or otherwise. peng ar poe are removed by rubbing. pier Bie Semen SS 
en Se ieee ie SS ee 3 of gum. At and | 4123, Comsinep ARTICLE or Furwrrore, C. J. Guy.—Dated 17th October, | image in relief, and forms an even and smooth printing 
bottom it is Spe gee aes, Sees a net of straps which 1878.—(Not proceeded with.) 2d. 4148. APraraTus FOR THE MANUFACTURE OF ALKALI, J. C. Stevenson.-~ 
4108. Bornes Swit: W. Stiles.—Dated 16th walling besten on Gide na nuenh chat to anty one This consists ta the’ combination of surface evaporating a 

@. Bvenden and H. W. — a a ewer, a 
October, 1878. 6d. dish, or other toilet utensil. Below the shelves drawers are ee ot 0 ee a ks 

This relates to bottles intended to be reversible for aérated | 4194. Apparatus ror LockIne THE Nuts or Ratway Fisn Piares, &c. and the with 0. phan ot Cuationce fee the epenien oy eeane 
liquids. goth waged ge dg the gg ey a — J 8. Story and F. @. Lynde—Dated ith October, 1878.—(Not proceeded same 80 between the pan and the pocket may 
so that it be in when desired. One or more longitudina with.) be opened to allow the salts to pass into the pocket, and closed to allow 
channels are in the neck for outlets past ordinary corks, and so A thin strip of wrought iron with holes to fit on the belts, is the salts to be drained in the pocket. 
prevent their use. The stopper consists of aring of rubber placed in the | placed under the and is to be turned up at the ends | 4149. Mawuracrure or Parer Baas, 8. Pitt.—Dated 18th October, 1878, 
neck of the bottle, and into and which a stopper, preferably Pe ase cides datten teow —(A communication.) 10d. : 
of glass, may fall, and be driven by the aérated liq’ 4125. Macumeay ror Parranmo awp Spiewtna Corron, W. Knowles.— | _ This cuventie in manufacturing bege bey machinery 
4106. Apparatus To BE EMPLOYED IN MACHINERY FOR SCRIBBLING AND Dated 17th October, 1878.—{ Not proceeded with.) 2d. which simultaneously forms two unconnected the one within 

Carpine Woo, B. Wilkinson.—Datec 16th October, 1878. 6d. Fn eer ty a pene top rollers. Instead | ther, from two sheets or webs of paper. an Sue canes Se oe 
seo aupeesies le fee Geening end cteteying The werkens, deliens, end of being covered with flannel alone this roller has an outside covering of ull , and ts applied to-one edge gents tang 
and instead of rollers covered with card teeth, it consists of rows | Jeather, with the fleshy side outwards. The clearer is provided a | ing the tubes, and seams are pressed to 
of of fiat and hardened and tempered steel, each tooth consisting | jongitudinal brush and a small -up roller. When at work the from the duplex tube connected with the sheets or webs 
of a separate Se, ane Seng wee See eee Jaths or lags ia eh SOE d eo A RR clearer, | from which it is 
similar to the in looms for weaving, but having only one | ‘The brush loosens the fibres, and thus prepared for the small roller, | 4150. Lire Buoys, &c., R de Silva Ferro.—Dated 18th October, 1878.— 
end woven into the lags, pain Bye to act on the material. | which is covered with rough friezy cloth, to collect and roll up the fibres (Not proceeded. with, 

Rows of teeth thus connected are to the periphery of a central | previously loosened by the brush. The Nite busy to compeced of « wasubar of waber-tight conse of ceaytient 
axis at intervals, in a line parallel to such axis. ?p eenaanies sent 8 ap 'Gan'én 9 ; or cylindrical shape in cross section, hermetically sealed 
4107. Lora Rance Sicnts anp METHOD oF APPLYING THEM TO RIFLED A. W. Smyth.—Dated 17th 878.—(Not proceeded with.) 2d. 

SMaLi "air M. Lowe.—. October, 1878.—(A commenica-| 4 gutta-percha tube in which a pum! works is in com- 08. Pune poneees we benenen ob keen a ee 
tion. witle the cunile openings ; a October, 

A hinged flap is ited to the side of the barrel and has «notch from pr prey ee ber eh Soin and other ofeningnel | an dex material is produced with a surface formed of com- 
which can be taken. Near en barrel, ‘0 differen: one same operation, 
on the sume do, fore sight is arranged, an = con: interior, and by causing a vacuum in the ship will force it to float to the to th welling nid fret a thin layer of the compound of one 
nected cross bar. e are a such @ manner compound applied 
siding ar Bed fo be mod up or downto wat the clvation to which | #128, Roxpwave amo Teaxwars, C: Drmertamp—Dutal 17 Ober, | Tied pat of tho moti o that an the mal tn pain demon 

je m e wi ly com! lof a 
4108. Apparatus ro orr THE Exps or Craars, B. Broncs.— Pam any ee ge Ne ea eT —— 3 ee ae in being spread over the mould and 

Dated 16th October, 1878.—( Not at t angles gem tek pope tee pot y sna Gate a twa ling the sunk portions of same will, when it has sodidified and is 
“— Case oa ieee oe — the extending completely across the road. paoage ay dpe pment po py ~ Eat ete 
ioe ue eames » euros “ ree ric Cot prc wih) B. G. C. Bomford.- Dated | the sunk portions of such surface. 

4109. gb ye ey AND TRACTION WHEELS FoR SAME, ae by rhe the gr seemed aginst the cutters and 4152. . a HOLES IN COAL OR Rook, FE. G@. Reuss.— 
i .— Dated October, October, 

The capaete are hin and jointed, ‘not to each other, but to the ae . 2S eee Soe 1uThis consists in the use for boring holes in coal and soft rocks of drills 
heise npen which they f, each by a separate joint at cach end. The | wheel. Gictderesbommaeheseneaaie een of a tecalen tela a edges set forwards in the direction of rotation, so as to cut 
ends of the rails so jointed to the chairs are made to cross each other, 80 vings material operated on. 


pay Pinan tree fork or tongue, or “ 
to the saddles by a 
srovided with with a Ww detachable and flexible sole to prevent it adhering 
to the ground. 
4110. Maworacrure or Tuses AND Bopsins USED FOR PREPARING AND 
garry iwxine Corton, WooL, &c., J. H. and L. Wilson.—Dated 16th October, 
1 
Si, ap Sy oe pa of tubes or bobbins for pre- 
a ee Se hoot, ox ene to cue’. made 
rom a of vagetabte fibres and lu- 


i 
ie 





peri 
io which an nternttent rotary motion is given, rst taking place after 
each semi- a Sdnes eno weal Sain he saan chats ty 0 
crank and connecting lin 


4130. Foc or ALARM ~ wall FOR THE Rais or Raitways, B. Ludlow.— 
ened te de 17th —— 1878. 6d. 

in making the clipe clips of the fog or alarm signals of two 

sree of lead, other svft m or ae, eee Sate Se 

nee te ie af opposite Ptnts of the edge of Meas a ee by the 


ch the shells Feely the signal are secured 
together, wieroty the wldering ofthe ips of the fog or alarm signal is 





tinous,.or other hate s substances, formed or pressed to the req’ 
shape. Or these hoops, bands, heads, or caps may be formed of Taffalo 
hide or other animal ah wo or fibres. Rings of wire or thin metal 
may be embedded within the mass when extra strength is required. 
4111. Composrrion ror Fittisc Woven or Fevtep Fasrics, N. Proctor. 
—Dated 16th October, 1878.—( Not proceeded with.) 2 
Fuller's earth and ale, porter, or other like fermented liquor are mixed 
her, and the piece run through the composition, after which it is 
taken to the tentering machine to be dried, and afterwards finished in 
the ordinary manner. 
4112. Warter-ciosets, &c., G. Jennings and G. Jennings, jun.— Dated 16th 
October, 1878. 6d. 

In order to prevent waste cf water when the handle is held by negli- 
gence in a tion to hold the valves open, the handle is connected with 
the pan valve in such a manner that by the movement of the handle the 
valve i is opened and retained for a certain time, and then if the handle be 

not the tion between it and the pan valve is broken, and 
the valve closes. This is effected by means of a piston and cylinder con- 
taining liquid. When the handle is down the piston connected thereto 
passes freely into the cylinder, the liquid passing through a valve in the 
piston, but when the handle is drawn up, the valve prevents the return 
of the liquid, and the —— brings up with it the cylinder, and so the 
pan valve is opened. e liquid then gradually escapes through a small 
passage, so that after a time the cylinder falls and closes the valve. 
4113. Ixpicatinc APPARATUS TO BE USED IN CONNECTION WITH THE 
LupricaTion or MacHtInery, C. de Nottbeck.—Dated 16th October, 1878. 





In connection with each bearing a column of mercury is applied and 
arranged so that the heat resulting from the defect in lubrication causes 
the yee | to rise and come into contact with a point in connection 
with a smail battery. In this way a circuit is 


the back, or that part of the signal which rests upon 

the rail, is without projections. 

4131. Apparatus EMPLOYED IN THE a or SuLpuunic AciD, 
C. Norrington.—Dated 17th October, 187! 

This consists in fixing to the ash- ‘pit ot each kiln air-tight doors in 
sliding frames, all connected together on one system of rods moved by 
gear work, so arranged that one man can with ease move every door at 
once and open or close to the nicest adjustment. 

32. Evecrric Licutine Seeceeers, A. 8. Hickley.—Dated 17th October, 

1878.-4Not proceeded with.) 2d. 

A stand with two glass supports carries at top a vulcanite table, 
through the centre of which passes a rod carrying a small box, — 
metal cup at the bottom containing a block of compressed magn 
Through the bottom of the stand project two rods, upon which wees sprin 
tending to force them upwards st the magnesia block, and seb apne 
top of such rod is a clamp to receive a carbon cil. 
connected to one pole of battery, the current pang up one > oekes te 
the magnesia block, thence through a piece of fine wire to the other 
carbon, which becomes incandescent 
4133. ArtiriciaL og G. R. Redgreave.—Dated 17th October, 1878.—{ Not 

ed with.) 

From forty to Sextet ane parts by weight of peat charcoal is mixed with 
from fifty-five to sixty parts of “green” or freshly dug peat, and then 
moulded into any desired form. 

“126 SEwrna MACHINES, A. Anderson.—Dated 17th October, 1878. 6d. 

This of whereby the driver of circular shuttles is 
actuated aS within the contracted space provided by the arm which 
supports the work. 

4135. Power-priven Hamers, A. Davy.—Dated 17th October, 1878. 6d. 

The shaft from — the tup is driven is mounted in blocks sliding in 








ix the circuit is an instrument by which intimation is given to the 

attendant. 

4115. Fasrener ror Darviwo Betts and Banps, &c., J. Heap.—Dated 
16th October, 1878. 

A staple with two iimbs jecting at right angles from a central 
— part and about lel to each, but each limb being bent at a 
short distance from the central part, so as ‘to form an angle of from 60 deg. 
4 70 deg. with i. —_ — next to the central part ; the end is also 

preference slightly curved. Two holes are in each end of the 
A gp and the limbs are passed through them in both ane until the bent 
parts have passed through the holes. 
4116. ne Licutino, G. Forbes.—Dated 16th October, 1878.—( Not pro- 
ceeded with.) 2d. 

Carbon points are mounted on a revolving wheel so as to cause a rapid 
make and break of contact, whereby the light is exhibited in flashes of 
extremely short duration and bearing but a small proportion to the inter- 
vals of darkness between the flashes. 

4117. Hees or Boots anp Sxoes, J. W. Jones.—Dated 17th October, 1878. 


This relates to improvements on patent No. 4067, dated 21st November, 
1874, and consists in forming a hollow cast-metal heel with a bottom 
plate, either of the ordinary form, or of circular form, so as to apply to the 

tter form a revolving heel plate. 

4118. Maxvuracrure or NickeL, W. Scott.—Dated 17th October, 1878.—{ Not 
ith.) 2d 


with. . 

To obtain pure nickel sheets cast nickel prepared in the usual way is 
fused in a crucible containing manganese oxide, mixed with powdeied 
charcoal at the bottom, on which the metal is placed and covered with 
powdered charcoal. The crucible is placed in a furnace which fuses the 
nickel and keeps it above melting point for some time after fusion, to 
enable the manganese and the oxygen to react upon the nickel. Nickel 
thus prepared is malleable. 


4119. Macutnery ror Dovsiine, G. Pearson.—Dated 17th October, 1878. 
6d. 


As many threads as desired are wound together in the ordinary way, 
either in the shape of a cop or bobbin, which is mounted tightly upon a 
spindle and revolves with it. The yarn is led through an eye placed 
centrally over spindle, and thence to a bobbin or cop lying onadrum, 
revolving at such a rate that its surface which imparts motion to the sur- 
face of the bobbin — i the wap is capone wound, as in a drum wind- 

me, is urface from which the thread is being 
unwound, Gal mph at my the twist of the yarn. 


4120. Porirication or Trpat Rivers, &c., H. K. Bromhead.—Dated 17th 
October, 1878.—{ Not i 


proceeded with.) 2d. 

A channel is in a at its upper end with the of the 
river where the sewage is discharged, and the other end A mab fi 
the sea, where it is fitted with sluices. a When the tide begins to rise - 
discharge sluices are closed, and the water contaminated by the sewage 
at the upper end of the river is caused to flow into the channel. 

4121. Arranatus To FacitrraTe THE DELIveRy OF TORPEDOES FROM 
Suips, &c., D. Fergusson.—Dated lith October, 1878. 6d. 

The torpedo is carried by aframe made up of bars on the -ton; 
principle, the end bars being actuated in any suitable manner. The 
same system can be employed for signalling or adapted to fire-escapes. 
4122. Macnrvery ror Curttine or SHAPING THE TEETH OF am, 

W. W. Urquhart and J. Lindsay.— Dated lith October, 1878. 8d. 

A fixed of the frame carries a horizontal spindle ~ “mandril on 
which the wheel or pattern is fixed; the mandril fitted with the 

thi Apa oa 





in 
parallel to the cone of the bevel wheel, and resting 

The inner end of the beam is capable of across movement ona 
ted to another block, the latter being fixed at any required 
a radial arm capable of angular movement on the mandril or con- 
Pentricall therewith, and also of some movement along the mandril. 
and beam can thus turn about =. ae @ oe 


: 





the h as to be capable of being raised or lowerea in 
order to regulate the’ blow of the hammer whilst at work. The tup is 


4153. Macarnery ror S1rtino Fiour, a, H. J. Haddan.—Dated 18th 

October, 1878.—(A communication.)}—( Not proceeded with.) 2d. 

is consists of two cylinders, one within the other mounted on 
the same shaft with fly wheels attached pray eng he one fitted to the 
outer and the other to the inner cylinder ; are worked in 
conjunction, and make the same sovclaiiant : fom they a are “Atted in one 
chamber or envelope, with convenient apertures t! which flour or 
other matter to be sifted is introduced to wetas cylnton’ 


“168. yg AND Wercutne SAcks, A. Mitchell. —Dated 18th October, 


The apparatus for filling consists of an endless chain of buckets passing 
over two drums, the open sack being supported on hooks. A weighing 
apparatus is attached to the machine. 

4155. Macuinery ror GATHERING AND Binpino Corn, &c., W. Wool- 
nough and C, oy type .—Dated 18th October, 

The arrangement for ering the stalks into a rae ings bpm J 
and compressing them w: a —— of 
arms, one of which carries a pair of near the point, free wy bs 9 enn 
late on a centre, end in coumeotion wi the nippers is a knife to cut the 
string. At the point of the arm is an arrangement to ae e string 
while the knot is tied, for which purpose two cones com: 

When the corn is d ited into the arms, the latter rise por) the 
sheaf to a second set of arms, which compress the sheaf into form. ese 
arms are fixed on a shaft which has a certain amount Ronn carmen er 
accommodate itself to various quantities of material. When 

the tying arrangement comes into operation. This consists an a curved 
fork, which has a vertical and oscillating motion as well as a — 
motion imparted to it, and which takes hold of the string and forms it 
into a a when a pair of reci es nip) advance and pass 
—_ h the loop, and take hold o o free ends of the string, drawing 

k and forming the knot. 
aan. GuazInc AND Fixino Tin Sueets or METAL oR Sone, N. 
Chippendale.—Dated 18th October, 1878. es gn! 2d. 

a as —— 1 sheets ah . are bent in such a 
manner a flange is formed on one side ; when the 
is fixed in position is next to the glass, metal, is ange ocd 


4157. Venticators, 7. H. Blair.—Dated 18th October, 1878. 6d. 

A plate is soo geared in a case so as to be capable of coming in contact 
with the edges of an ure in front of the case, thus forming a valve 
to prevent down draught from a chimney, or ae air from en 
the room, but which allows the vitiated 
—_— by two vertical links, no as to allow it to hinge frely on the points 





provided with cushions of india-rubber between it and the 

rod, so as to minimise the shock to the working parts. 

4136. UmBre.ias anp Parasois, W. R. Lake.—Dated ith October, 1878.— 
(A communication.)—{ Not proceeded with.) 6d. 

A pivotted lever is connected at one end to a sliding rod, and at the 
other to the ring to which the stretchers are attached, so that by 
actuating the rod the umbrella is opened or closed. The ends of the ribs 
are secured when the umbrella is closed, by means of a set vf arms con- 
nected by a flexible material, and pivotted soas to close over the ends 
when actuated by a sliding ring containing a spiral spring. 


4139. Sream Boiter anp oTHeR Furnaces, £. G. Peyton.—Dated 18th 
copper 1878. 6d. 

ists in the ar t in’ tion with the bridge of 
Pe . boiler or other furnaces, immediately in the rear of or behind it 
and parallel therewith, of a chamber in direct connection with the ash- 
pit, and formed with an upper opening or openings protected from the 
access of flue dust, but in such a position as to cause heated air, admitted 
through it from the ash- -pit, to mingle with the smvke as and imme- 
diately after the latter passes the bridge from the furnace chamber to the 
flues, and so to cause perfect combustion thereof within the latter. 


4140. EvectricaL Apparatus, W. Scott.—Dated 18th October, 1878.—{Not 
2d. 


ed with.) 

d d of metals e di ee go 
under the influence of heat is employed. to mab eeanticalty contro! 
current. 

4141. Griypinc ar eee THE Knives OF REAPING AND Mow1no 
Macuines, &c., — and W. Elder.—Dated 18th October, 1878. 
—(A penne i A ea 

This consists of a circular grindstone having a flat ey eg which 
gtindstore is mounted upon an axis turning in bearin; a bracket 
swinging upon a spindle carried by a water trough, in which the lower 
part of the grindstone dips. This trough is carried by a stand which 
extends to above the top of the stone, where there is fixed an 
adjustable bracket, upon which is hinged an adjustable cramp or holder 
= with screws or suitable contrivances for gripping firmly and 

olding at any angle the knife to be operated upon. e axis of the 

grindstone is provided with a handle, and upon the axis is keyed a 

pinion, which gears with another pinion mounted upon a shaft carried in 

one of the arms of the brackets. Upon this shaft is a disc or plate pro- 
vided with holes at different distances from the centre, into which holes 

a projection on a rod takes, which rod is attached at “its other end to a 

stationary part of the apparatus. 

4142. Arraratus ror Savino pod at Sea, A. J. Goulstone.—Dated 18th 


October, 1878.—(Not 2d. 
shape of a hammock, the lin’ 


—- 











proceeded w 
tus or float is made in 
is made of tick or other suitable material, and is stuffed wi 
wdered cork. It is made in two parts, each half being in 
a semi-ellipse. 


sion, which are slightly get a line bey aan: tye ae = tally 
the centre of gravity of the plate. ks are pr eescers | at their 
upper ends, and formed into hooks to ry in countersunk holes in two 
small brackets attached to the case. When the pressure of the air within 
the room acts upon sod pny it recedes bodily, carrying back the links 
and allowing a vitiated air to np and in case of any down draught 
occurring the plate is carried forward and closes the aperture. 

4158. Revotvine anv Cortina Suutrters, P. Holland.—Dated 18th October, 

1878.—(Not proceeded with. 

This consists of a continuous metallic chain, the links of which form 
sockets to receive the extremities of wooden or other laths, and which 
links are hinged together in a line with the centre of the laths. 

4159. Tea Cappies, &c., T. G. Thomson.—Dated 18th October, 1878. 4d. 

The tea caddy is made with a drawer at the base to contain the 
and has a as cover at the top which closes over a pair of scales, by 
means of which the of tea requisite can be rapidly measu 
4160. Jacquarps ror Looms, A. a and A. Sowden.—Dated 18th 

October, 1878. — (Not with. 

The wire forming the upright is om section that when the eye of 
the horizon Se ee ee ee ee ee 
not turn, and is thus brought uniformly to the same position with 

to Pa an. §, — of +t is termed the pal it does not 
—_ any twisting to al the broad side of th forming the 
ht to rest steadily ——- the lifting knife. 
4161. CoMMUTATOR FOR SusMARINE TeLEeGraPHy, E. EBdmonds.—Dated 
18th October, 1878.A communication.)—(N with.) 2d. 

This relates to og yhoo on patent No. 275, dated 2ist Fog 
1878, and consists a new arrangement of the pre ae the 
contact for line currents and for d harge currents ma‘ 
peng J either by the interposition of a contact between the line and 

between the line current and the discharge current, or by causing 
= the ling current to pass without interrupting the contact between the 
ne and earth. 


4168. E.ecrric 7 ee J. N. Aronson and H. B, Farnie.—Dated 18th 
October, 1878. 


This consists in + i employment of ruthenium, osmium, and rhodium ; 
combined in any proportions, or singly, as substitutes for carbons. 


4164. Raitway oe, 7 ayn and H. Ivey.—Dated 19th 


October, 1878.—{ Not 
gauen'ir o ahket als Bom of rails is placa lover ot 
those in charge of ary pn 
The locomotive in passing over the line is provided rj a lever so placed 
that it will come in contact with the raised levers, and in passing over 
—_— baa motion imparted to it, causing it to to strike a gong on the 
locomotive. 


“106. Automatic Purcine or Revier Cock ror Steam Enatnes, W. B. 
nees 19th October, 1878.—(A SEEN proceeded 








4144. Sream Enoines, A. Morton.—Dated 18th October, 1878.—(Not pro- bir rr 
with.) 2d. A piece of gun-metal is screw-ta at both en 

The working beam or side levers of inverted cylinder ping engi tt to the cy . Itis pi with two chan: 
is formed of two parts, held so far apart by distance pieces that the air | cating with the ¢ cylinder and term’ in an annular seers o ond the 
pump may be placed and worked between them by means aa a crossh other starting from the centre of the = and leading outside at the 
and side rods. other end. Both channels are cl by a washer, like an 
4145. Cocks ror Suis’ Boats, &c., G. Ruxton—Dated 18th October, | OFdinary valve. A cap is screwed over the valve to form a ber in 

1878. 6d. which valve plays. 

The chocks are on wooden or other su ke them. One | 4166. Stoves ror Stncerne Fasrics, J. Stordy and F. Ham; —Dated 
—preferably the Paetde chock—is keyed by rb ea we driven 19th October, 1878. 4d. gone 
from each side, elevating the chock to a considerable ht, say Gin. The waste heat from the furnace employed for heating the half cylinder 
from the main support ; by knocking out the keys the is lowered | (over which the fabrics pass when being singed) is utilised for 
and falls off. steam or hot water. For urpose the furnace and the flue 


4146. Puorocrarnic TypocrRaPHy AND Enoravine, C. Bolhoevener and 
a een | Game an ‘is tilowed ¥o evel durin wee, 

e Oo! logne glue lowed to sw J 4 
Poy hours in D pow then d ata sing twenty 
bich ite of potash being ‘added tot it. oe solution i is 
poured on a oa of mirror glass previously covered — ox-gall and 
saa the at Sra is ones etached from 
the glass, and side which was i exposed t to the 
or by a negative makes the draw- 








pated gy vigorous t and shade. 
the "aren the pate ot glass is fixed by the ri to a block 

of wood. surface con then moistened with 
wuber, and the place thes hove been reached by the light are softened, 





are surrounded with a wrought iron boiler forming the walls and crown 
and the sides of the flue, of which the half cylinder for 
singeing the fabrics forms the top. 


4167. Apparatus ror TREATING Woot, Parer, Pup =. H. 2 Haddan. 
sypatet 19th October, 1878.—(A }+(Not proceeded with.) 





dial oiihn dn sthiosin.d dteerdanamiiiliaainiatd other- 
wise, one filled with water, ee ee , and the other 
with ilu one the 
or 


























a 











- Juns 13, 1879. 
connecting pipe and forces the concentrated 
ewes 


SORE ornare: heen ste Aven —Diatad WO Oapehar, LTB et ee 
_ Pumicestone is cut into tablets and the surface serrated like a file. 


4160. Ixxstaxps, J. W. Addy.—Dated 19th October, 1878.—(Not proceeded 


containing different kinds of inks are fitted in a 
Ceetee ith BSN Se ae OS ee 
flaps ak cite so that when one of ink is juired 
the central opened and the others along so as to leave the 
inkpot required open. 
41°70. Process ror RENDERING WATER PERMANENTLY Harp, J. C. Copley. 
—Dated 19th October, 1878. 4d. 

In treating water containing carbonate of lime, and which it is desired 
to harden permanently, sulphate of ammonia is added to the water, the 
result being that the carbonate of lime is converted into sulphate of lime. 

VALVE FoR THE Detivery Pipes of Beer-enornes, Taps, &c., 
yf 4 Gunthorpe Pe a B. Henoch.—Dated 19th October, 1878.—(Not pro- 


valve consists of two semicircular of metal connected by a 
pat gets 
we in 


i 


The 
thotstd The valve is Chunsverelyin cher tue upae of ng 
a 


or tap, and fits the 


: 
: 
§ 
3 


4178. Sicnattinc on Boarp Sur, @. C. oe eee. J. Billing.— 


with. 
A Se te aie-ch ihe sedieh on 
fied when the lelter i saved the lamp will also move so as to indicate 


proj 
Geleige wenneeh 8 winkiin thocgate besweea ee e walls, sothatas the top 


surface wears and the ve the of the wheels, 
the objectionable splitting of the rail is 0 ted. bottom of the 
walls have out flanges for the stones to rest wu) and thereby 


to preserve level of the roadway. The central Vv 

the rail to be reversed end for end and present a fresh surface to the 

wheel when one is worn. The side walls may be notched and the stones 

set at angle to the line. A top and bottom double-faced central ved 
may be employed and secured by keys within chairs a’ to the 

sleepers, thus securing four working firm sin 

41'76. Macuivery ror Wasuine Fasrics, F. W. Ashton and W. Mather, 
—Dated 19th October, 1878. 8d. 

A frame oscillates on a fixed centre in a cistern con’ the washing 
liquid and supports two series of rollers, around which the 
tended. At each side of the fixed centre is a pair of pressure rollers, one 
of which draws the fabric forward and delivers it to the rollers of the 

frame, and the other draws it through and conveys the fabric out of 
the machine. The oscillations of the frame cause the fabric to be dashed 
in and out of the washing liquid, whilst passing through the machine 
extended to its full width. 


41'7'7. Macutnery For Sprnninc AND Dousiina, A. Salomons and T. Leak. 
—Dated 19th October, 1878.—( Not with.) 2d. 
The bolster is serewed into the r rail and a tube projecting 
in which is a receas on to which a steel amt sprung. The 
bobbin fits over the tube clip and rests on a flannel washer bearing on the 
flange of the bolster bearing. As the bobbin revolves it carries the clip 
big zs and a more regular drag is obtained by the action of the clip on 
tube. 
4180. Propvcine Licur sy Evecrricity, J. LZ. Pulvermacher.—Dated 19th 
October, 1878.—(Not proceeded with.) 2d. 

In order to produce light by electricity for domestic and other lighting 
pe ome without the use of regulators and without noise, a vast number 
of thin platinum wires are inserted in the circuit at a very little distance 
from each other, and in such a manner that they represent a bundle of 
wires pouty oe to a brush composed of a number of platinum loops 

of which are set in a permanently good con‘ witha 
conducting medium. 
4181. Heets ror Boots anp [SHors, U. Melachrino.—Dated 19th October, 
1878,—(Not proceeded with.) 2d. 

Wooden heels are coated with an impermeable composition instead of 
leather, such composition consisting of sixty parts black spirit varnish, 
ten parts white spirit varnish, and thirty parts of soot or Jamp black. 
4182. Door Fasrenctnas, J. 8. Foster.—Dated 19th October, 1878.—(Not pro- 

ceeded with.) 2d 


A rod or bar has its ends bent in the form of hooks, one end taking 
into a staple on the door jamb, and the other lying and playing in a loop 
hung by its end to staples on the door. 


4183. Cumoey Cap or Top, F. Church.—Dated 19th October, 1878. 6d. 

The cap consists of an inner and outer case, the former being square at 
the base and round at the top, and the latter octagonal in form. ie two 
are covered by a rounded top, in which is around central hole for the 
exit of smoke, and over this hole is a cover flat on the underside and 
round on its top. top prevents down draught and yet allows the 
smoke to pass out bet the underside of the cap and the hole. The 
cgoee lotro the onber end inner cases forms a chamber of motionl 

by means of a ion between the top and bottom, which also forms 
a cover for four smaller holes,or exits for the smoke, made in the bottom, 
and conducting the smoke out between the cases and behind four sides 
of the octagonal case. Then there are four square openings cut in the 
lower part. of the other four sides of the octagon, through which a 
draught is created, having identical action to that on the top. 
4184. Apparatus FoR ExtinavuisHina Fire, J. K. J. Foster and M. C. 

Greenhill. — Dated 19th October, 1878. 6d. 

This relates to srepecencess on patent No. 2989, dated 1st September, 
1874, and consists in providing a sages we late, which divides the 
chamber containing the chemicals by which the water is to be c 
with carbonic acid gus, into two compartments, the chemicals n 
placed in the upper one through an opening at the top closed by a plug, ant 
resting on the plate, thus keeping them until req for use. A 
pipe from the lower part of the water cylinder leads into this upper 
com mt, just above the plate; and is fitted with a cock, wh ich 
admits water on to the chemicals. The water becomin, 








gc ed with 
carbonic acid gas passes through the plate and then to the discharge 
pipe. Compressed air is employed to force the water into the upper 
compartment. The guiding wheel of the frame on which the apparatus 
is mounted is ve in and its upper end received in a 
hollow boss formed on acasting projecting from the front of the machine. 
The . pules wheel shaft has a cross rod, on either end of which are 
small pulleys on a cam surface under the casting, so that by turn- 
ing the handle the guiding wheel is lifted from the ground, thus facilitat- 
ing the turning about of the frame. 

4185. Braces, W. Harvie.—Dated 19th October, 1878. 4d. 

The leather straps forming the tabs to attach the braces to the back of 
the trousers are extended along the webbing to the point where the two 
parts are connected together, and are there rivetted or stitched to the 
webbing, such extensions forming loops by which the are inter- 
locked, and are at the same time enabled to slide one on the other to 
accommodate the braces to the movements of the wearer, and relieve 
them strain at the point of connection. 

4187. Macuines ror Maxine Cigars AND CicaretTres, C. Kesseler.— 
Dated 21st October, 1878.—(A communication.) 6d. 

A suitable frame is formed with a convex part, over which a sheet of 
india-rubber is secured, and continued to the back of the frame, where it 
is held by set screws. This sheet of india-rubber forms a fold just in 
front of one end of the convexed part of the frame, and in this fold the 
tobacco is placed. A roller is mounted on levers pivotted at one end to 
the centre of the convex , and fitted at the other end with a handle, 

means of which the roller is caused to travel over the convex surface. 

cigarette paper is laid on this surface, and the tobacco being placed 

in the fold of the india-rubber, the roller is caused to travel and the 
tobacco thus uniformly rolled and enclosed in the paper. 

S10. Maemmecrvan or ALKALIEs, E. W. Parnell.—Dated 2st October, 


8. 

In order to free alkaline solutions from sulphur com: they are 

brought into contact with metallic zinc, and the por ray and 

— until only a trace of sulphur remains in the 
with the alkali as sulphuret, which is allowed to settle to the 

and the purified alkaline solution drawn off. The zinc is prepared by 

alkali, and then added to the crude alkaline 


4189. Recister ror Omntpuses, &c., A. G.- Smith.—Dated Qlst October, 
ae semanas with.) 2d, 
velling Pp of paper is pierced by needles or points which 

depressed thereon by the tread of a person entering or leaving the 

4190. Carrrinces, W. R. Lake.— Dated 21st October, 1878.—(A communi- 
cation.) 6d. 


The bullet is made hollow, and has an in lining consistin; 
of a tube closed at its forward ae 4 


A 
are 














is closed by a cap or shell with a flange at its rear end provided with 
a ao material to explode the charge, wi the metallic 
lining. en the cartridge is exploded only the cap is left behind in the 
by a fus kip to explode pS er ret By of the 

so as 
it has left the barrel of the fire-arm. _— saincacaneed 











i 
t 
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are 
and gear, and above the valve alsoon the same 
ousting is the equilibrium valve worked by the governor. 
4195. Prorecrion or Iron anv Street Surraces, F. 8. Barf’.—Dated 21st 
October, 1878.—( Void.) 2d. 

This relates to improvements on patent No. 862, dated 29th February, 
1876, and consists in the producti a protecti of oxide of 
iron upon the iron or steel surfacc, by submitting it to the action of 
superheated steam. 

4107. Macuinery ror Fettine anp Harpenine Har Boptss, &c., IV. 
me mage Qlst October, 1878.—(A communication.)—(Not proceeded 


A marek cylinder or felting roller has a ribbed surface formed of small 
hempen rope attached by nails or , and is used in connection with a 
slatted apron, whose surface next roller is ribbed with a similar 
material. By this means the surfaces which act upon the article to be 
felted have a certain amount of flexibility. 


4198. Muxe anp orHenx Pomps, W. Clark.—Dated 21st October, 1878.—(A 
communication.)—(Not proceeded with.) 
necessary are one above the other in 





wire ropes that down on each side of the pumps. An hydraulic 
aylinder ta aitacked 40 one side of the steam cylinder of’the engine 
em: and is connected with the upper end of the pressure pipe of 
pe ays barrels of a pumps, = ch 7. a brani Li 
w conn: with a force pump for supplying the pressure pipe 
with water and i ‘ing the p thevelit if oqutved, 

4200. Packine Larp, &c., W. Morgan-Brown, —Dated 22nd October, 1878. 


Sg ms opine ee gy 6d. 

The is packed in tin vessels, shaped so as to form when the lard is 
removed a useful vessel for domestic purposes, and each fitted with a 
removable top or cover. 


4202. Application oF ELECTRICITY TO PNEUMATIC APPARATUS FOR 
Sounpine Betts, 7. C. Lewis.—Dated 22nd October, 1878.—(Not pro- 
ceeded with.) 4d. 

Each key of the keyboard has on its under side a pin which, when the 
key is depressed, dips into a trough of mercury and so completes the 
circuit. 





4208. PurrricaTion or Tipat Rivers, &c., H. K. Bromhead.—Dated 22nd 
October, 1878. 8d. 

The tide in rising causes the sewage discharged into the river to enter 
through a sluice into a channel leading to the sea or open water. When 
the tide recedes the gate is closed, and thus prevents the return of the 
sewage to the river. 

4206. Maoneto or Dynamo-macneto Exectric Macuines, R. P. Higgs. 
—Dated 22nd October, 1878.—(Not proceeded with.) 2d. 

The conductor and magnet are caused to rotate together as a solid 

4 of as hitherto, the magnets remaining fixed and the con- 

ductor.caused to rotate ; or the usual form of machine may be used, the 

—— being caused to rotate in a magnetic field derived from fixed 

magni 

4207. Corr Bars ror Use tn Castiva Merau Prees or CyLinpers, J. 
Chambers.—Dated 22nd October, 1878. 6d. 

The cylinder or shell of the core is formed in ents, each extending 
about the length of the core. Two of these form opposite sides or sur- 
faces, and are capable of turning on one of their edges on the edges of an 
intermediate segment. On the interior surface of the latter are project- 
ing pieces, whose sides act the inner surfaces of the two other 
segments to keep them and the intermediate segment in correct relation. 
These ji pieces are formed inclined to act on inclined surfaces 
formed at one of an internal longitudinal bar, the opposite edge of 
which is formed with inclined surfaces to act on corresponding edges of 
the side segments, by which, when the bar is drawn in one direction, it 
tends to cause the parts to assume externally a cylindrical form, and 
when moved in the opposite direction the tendency is to cause the whole 
to collapse. Sand or core mould is applied to make up the correct 
external form of the core. The bar has angular slots for the 
passage of stay rods to the side segments. 








Sourn Kxunstnetron Mouszum.—Wuitsun WareEk.—Visitors 
during the week ending June 7th, 1879:—On Monday, Tuesday, 
and detente; free, from 10 a.m. to 10 p.m., Museum, 32,149; 
mercantile marine, building materials, and other collections, 
12,461. On Wednesday, Thursday, and Friday, free, from 10 a.m. 
till 6 p.m., Museum, 5750 ; mercantile marine, building materials, 
and other collections, 2834. Total, 53,194. Average of corre- 
sponding week in former years, 41,120, Total from the opening 
of the useum, 18,145,963. 

Ware Brick Manvracturr.—The Lastern Morning News gives 
an account of the manufacture by Mr. Pickwell, of ‘Lowgate, 
Hull, of white-pressed bricks from common red clays. Red clays 
abound in and around Hull, but the white clay which yields the 
white brick is scarce. This process consists in mixing or grinding 
into the common clay a cheap material—chiefly magnesian lime- 
stone—which has been reduced to an impalpable and harmless 
powder by being burnt and _ slacked. is mixture is passed 
through a series of mixing and grinding mills, and then falls into 
the moulds of a powerful esametpenge J machine, is subjected tc 
a heavy bp wwii and is delivered at the delivery-table a com- 
es almost dry pressed brick, which, when burnt in the 

iln, produces a white brick. The ingredients added to the 
clay are stated at once to absorb about 40 per cent. of the 
moisture found in the natural clay, and the grinding is so close 
and a that the mixture is thoroughly and evenly amalga- 
mated, e change effected in the colour of the red clay on being 
burnt is due to the presence of the mixture. The oxide of iron, 
which chiefly gives the red colour, is made to combine with the 
silica, to form silicate of iron. 

Coat Mine VEnTILATORS.—The report of Mr. Ralph Moore, 
the ins ¢ for the Eastern District of Scotland, contains much 
useful information on mine ventilators. In addition to the usual 
statistics presented hy the inspectors generally, it gives an 
elaborate table showing the method and mode of ventilation of 
the coal mines in the district named. It ap from this, that 
in ninety-one instances ventilation is performed by fans—the 
Schiele, the ‘‘Guibal,” and the ‘“‘ Waddle,” being those chiefly 
named, The dimensions vary greatly, a Guibal at Hamilton 
being 30ft. by 10ft.; another in the same parish, 40ft. by 12ft.; 
whilst a third in Cambusnethan is exactly half the first-named 
dimensions. The ninety-one fans in use in the district show that 

have been of late very large additions to the number, for 
seven years ago there was only one fan in use in the district. 
There are in addition twenty collieries where steam and steam 
jet supply the ventilating power, but it is the exception to find 
‘these in use where the av total quantity of air Pg 
exceeds 6000ft. minute, w! the fans supply 30,000ft. to 
50,000ft., and 60,000ft. Above 340 furnaces are still in use of 
very varied dimensio 
od — from aa to 52,000ft. Rigen mony of me 
other inspectors in their reports ex: tification at the 
increase in the amount of vasillation by fans in their distri 
no other gives such a list as that furnished by Mr. 
Moore, an omission the removal of which in the future would 
materially add to the value of the reports of the inspectors of 





ns, in collieries where the supply o air varies | bu 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 


(From our own ) 
Tue tone of the iron market in Birmingham to-day—Thursday 
ee ip Donen yesterday, was an oomoeeindie eben 


Y afternoon there was a between the Mines’ 
i d numerous prietors and 
lessees to devise means for on the four 


pumps, which upon Wednesday of last week the 
sedeed should be stopped anti more funds were f > 
In the Foy omc week the alarm which decision occa- 


of the pumps the water had risen 6ft., at another 


. at 
the | the fourth no less than 28ft. Thakuimaaieaticin 


six weeks for the water to have so overcome the ps in the 
Tipton district proper as to wholly submerge all but 
shallow seams of the numerous collieries within that important 
i ing area. The commissioners by their late got 
from four guarantees for £13,500, they want £40,000. 
The mills and forges are this week doing from one-third to one- 
half full work. A few new orders have been put in hand on 
account of New whence a mail has this week arrived ; 
and there is more work doing in steel and ing bars, and the 
like, on account of the Cape Colony. Home work is a shade im- 
proved, mainly for engineers’ use. ices of finished iron of all 
qualities are generally without alteration upon the week. 

ig iron does not sell freely. On the con’ , there is a dis- 
position noticeable this week amongst mill and proprietors 
to abstain from buying forward. Certain of ay 8 ht pretty 
freely six and twelve months => the expectation ¢ prices 
had touched their lowest, yet: they have ever since continued 
steadily to decline. The purchasers are mostly limited to small 


lots. 

The Sandwell Park Colliery is now in full operation the 
whole of the daymen and a considerable number of the en 
having commenced work on the masters’ terms after a nee 
and wasteful strike. Some of the stallmen, however, have not 
returned, and fresh hands have been set on in their places. - 

The report of Mr. J. P. Baker, the Government Inspector of 
Mines for this district, shows that the output of coal last year was 
8,976,000 tons in South Staffordshire and Worcestershire, and of 
ironstone 191,513 tons. The decline in the production of coal was 
about half a million tons, compared with 1877. Of the fifty 
deaths that occurred, forty-seven were caused in forty-four acci- 
dents in coal mines, two in ironstone mines, and one in a fire-clay 
mine. Only one death was the result of an explosion of firedamp, 
while thirty-one were caused 4 falls in mines. 

Owing to the dispute in the Bedworth district, Warwickshire, 
it has been decided to take a ballot of the men at each colliery. 
with a view to ascertain whether they will ype the associa‘ 
owners’ sliding scale, or refer the question to arbitration. Some 
of the men at one or two of the collieries have resumed work, but 
the men who remain out have held a meeting and determined not 
to adopt the ballot. 

Certain of the engineering firms in the neighbourhood of 
Birmingham have on their books contracts which will keep them 
soleralte well employed for some months to come. The work 
in not a few instances is connected with heavy contracts. 

A not unimportant partof the galvanising business has latterly 
been conrected with the sanitary pans required in the carrying 
out of the Rochdale sanitary system. They are made largely in 
Wolverhampton, are of sheet iron, and, after being ye together, 
are galvanised. The pans are circular in shape, and 17}in. high 
by 18in. wide. The main object now being sought by makers 
and users is a perfectly air-tight lid, and one is now being manu- 
tactured at a reasonable price. 

At a meeting of the Nailmasters’ Association in Birmingham 
on Friday last a resolution was unanimously carried declaring 
the association dissolved. : 

The strike of the rivetmakers in the Blackheath and Rowley 
district, which has lasted three weeks, is now practically at an 
end. The masters have generally agreed to pay the same prices 
to the men as they were receiving before the strike commenced, 
and also in some instances to abolish the truck system. 

The South Staffordshire and East Worcestershire Institute of 
Mining Engineers, at their monthly meeting on Monday, passed 
a resolution determining to afford the Royal Commission on Coal 
Mines every assistance in their power, by giving evidence before 
pF ge pee ed upon Change in Bi 

uch and general regret was expressed upon ’ e in Bir- 
mingham et at the death this morning, at his residence, 
Neachley Hall, Shropshire, of Mr. William Hatton, J.P., the 
senior partner of the firm of Messrs. Hatton, Sons, and Co., of 
the Bradley Tin-plate Works, Bilston, and the director of 
numerous coal and other local trading companies. e deceased 
entleman was not sixty years of age, and, it is feared, had 
Eastened his death by overwork. He was struck down a fortnight 
ago, when on his way to a meeting of the directors of the Hamstead 
Colliery Company. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

In all departments of the iron trade orders have been coming 
in very slowly during the past week, and business has scarcely 
yet r d its ordinary course after the holidays. Many of the 
works had not yet fairly started until well into the week, and ai 
the Manchester meeting, on Tuesday, there was but a very poor 
description of iron was the 1 yey subject of coraplaint. ices 
attendance of buyers, whlist an absence of inquiry for any 
nominally are the same as last week, but where they are actually 
tested they exhibit a tendency towards weakness. 

There has been very little doing in Lancashire pig iron, and a 
good deal of the present production, small as it is, is going into 
stock. Makers’ quotations for delivery into Manchester are still 
45s. per ton for No. 3 foundry, and 44s. 6d. for No. 4 forge, less 
24 per cent., but in view of the easier tone exhibited by outside 
brands, North-country irons especially, lagged. yr me pr are unable 
to make a firm stand at even these prices, offers at less money 
would not be ref: i 

Sales of outside brands in this district have also been extremely 
limited, and although holders of Middlesbrough iron are now 

ushing in this market at fully 1s. per ton below the prices asked 
by makers, local consumers seem still disposed to give the pre- 
ference to other brands which can be bought at very low figures. 
G.m.b.’s delivered equal to Manchester could be bought readily 
at about 42s. 4d. per ton net cash, and I have heard even lower 
figures than this mentioned in the market. For good ordinary 
brands of Lincolnshire iron delivered into the Manchester dis- 
trict, about 44s. per ton is quoted for No. 3 foundry, and 43s. for 
No. 4 forge less 24 per cent., with 1s. to 2s. per ton more money 
being asked for Derbyshire iron. But although there are some 
makers who are firm at these prices, there is a good deal of iron 
offering for considerably less money. 

The finished iron trade has been lea ange, fe gg aa omeenity 
of orders is still the complaint of nearly makers. No 
Staffordshire bars delivered into the Manchester district are 
quoted at £5 12s. 6d. to £515s., and Lancashire £5 10s, to £5 15s. ; 





t any business in this market is nearly competed for, 

a comes. ame: on bought at less than 10s. per ton 
vered, 

As I have pointed out in stoma epeaen pteel 16 

aj Fad to pocpenee tor nla am he erto has been 

dais ead, The man i i 
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this district is very dull, and as a rule the 
hand are not sufficient to keep the pits going 
half time. House coal is now im poor deman 
-been but a a for the inferior 
ani manufacturing purposes 
amo ye av for the holidays. In the 
of fuel there is a great deal of pushing for orders, 
extremely low, but the average quotations at the 
ge, and may be given about as under :—Best 
3 seconds, to 7s. 3d.; common, 5s. 6d. to 
4s. 6d. to 5s. 6d.; good breeze, 4s. to 
slack, 2s. 9d. to 3s. 6d. per ton. 
ess in the hematite market of the Furness 


There is less doing in Bessemer iron owing to the restricted 
7. on a mae a on dp has hoa d 
- of in parcels at about r ton at the wor ess 2h r 
cent. in a month, but the sat y demand for the latter quality 
of metal is below that of mer, which being used largely by 
steel makers who are still fully employed, sells comparatively 
well. Iron ore is rather easier in tone and there is but a very 
quiet demand for it. Coal is sluggish. Shipping is fairly em- 


loyed. 
. ‘Phe Barrow Shipbuilding Company have secured another order 
from the Admiralty to build a fifth gunboat of the Foxhound and 
Forward class. ey have now seven Government orders in 
hand—five gunboats and two torpedo mooring steamers. 
On Monday night an accident occurred at Park Mines, owned 
the Barrow Hematite Tron and Steel Company, by which 
miners were killed, the roof of the drift in which they were 
working suddenly falling in on them and burying them alive. 
The sale of plant, machinery, &c., used in the construction of 
the new docks at ww took place last week, Mr. Crow, of 
— being the auctioneer. The docks will soon be ready 
or traffic. 
The firm of Messrs. Massicks, Walker, and Co. have made 
a valuable discovery of hematite ore at Kirksanton, about two 
miles from Millom. In several of the bore holes the deposit of 
ore has been proved in thickness ie from 45ft. to 80ft. in 
thickness, and extending over a considerable area. A shaft will, 
I understand, be at once erat and sidings formed with the 
Whitehaven and Furness Railway, which fortunately runs close 
by. No doubt the ore will mainly be taken to the Millom Iron- 
works for smelting, as that company are, I believe, interested, 
Mr. Massicks being managing director for both firms. The dis- 
covery is specially interesting from the fact that hitherto no 
hematite in quantity has been found in the limestone formation 
between the extensive Hodbarrow Mines and the Cleator dis- 
trict, a distance of —— miles, although much search has 
been made around Hod w and Kirksanton for the past 
twenty years. The royalty owners of the new discovery are the 
- Earl of ale and Mr. J. C. Myers, of Po House. 
Theaccounts of the Hodbarrow Mining Company made up to the 
end of March last, show that 284,237 tons of ore were raised last 
ear at a cost of £145,448 1s. 7d., or an average of 10s. 4d. per ton. 
The company are considering the expediency of relieving some of 
the trustees of the enoimous responsibilities attached to them 
under such fi ial disadvant 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Now that the Whitsuntide holidays have closed, work has 
been resumed in the mills and forges. It was known that prior 
to the vacation considerable orders were being held back in the 
hope that quotations would fall. The contrary has been the 
case. Although transactions during the week have been far 
from heavy, the iron market has been exceedingly firm. Fresh 
orders have come to hand for both best ee and sheets, and 
there are evidences that the mills will be better employed in the 
course of the summer months. Reports from the agents at the 
shipyards show that the increased activity there is likely to lead 
to fresh business, and this hope is encouraged by the numerous 
inquiries which are coming forward for ship-plates. 

usiness with the North Western buyers is reviving, but mer- 
chants are very careful as to transactions in that direction, owing 
to alarming rumours which are prevalent as to the financial posi- 
tion of some larger firms. The shock caused by the recent failures 
there has not yet been overcome. 

Stocks of pig move off slowly at the rates quoted at the opening 
of the month, the decline in Scotch makes not having affected the 
trade here very greatly. In Sheffield and aaighbousheod the very 

est makes of iron are for the most part turned out, and the 
following is a fair index of quotations :—Best bars, £6 10s. to 
£7 5s. ; inferior, £5 17s. 6d. to £6 5s.; sheets, singles, £8 15s. to 
£9 7s. 6d. ; super, £9 10s. to £9 15s. ; doubles, £9 to £9 5s. ; super, 
£9 10s. to £9 12s. 6d. ; boiler plates, £11 10s. to £12. 

At some of the mills there is an agitation for a further reduc- 
tion of wages. It is known that some of the ironworkers who 
have been out of employment for months past are willing to 
work at almost ~ 4 figure, but the movement for a reduction is 
not general throughout the trade. 

At the furnaces, Lincolnshire and Northamptonshire ores, 
with an admixture of local ore and Spanish hematite, continue 
to be largely used, and the output finds as fair a sale as any 
favourite quality offered in the market. Bar irons are but little 
inquired for; transactions in these are very limited and without 
much prospect of a revival. In the Bessemer department opera- 
tions are principally confined to old contracts, and we do not 
hear of any new ones of magnitude having been lately secured. 
There is a steady demand, however, for railway material on the 
part of the home companies, and some Sheffield firms have large 
orders in hand on that account, with easy terms of delivery. 
Although £6 is the nominal rate for steel rails, much lower prices 
are accepted according to quantity. 

Engineering firms are re mted as very short of work. 

The South Yorkshire Miners’ Union do not appear disposed to 
rest upon their achievement in the matter of the award. 
Having successfully resisted the pro reduction of wages, 
they now announce that they contemplate agitating for an 
advance of 10 per cent. A council meeting of the delegates 
representing the various lodges in the association has resolved 
to hold a series of meetings; but I believe the primary object 
of the meeting is to i the bership and urge the men 
to be united. If the advance of 10 per cent. is considered, there 
will be coupled with it the alternative of closing the pits. Ihave 
the <q eugucanom that the hen of the — nion are too 
sensible any gen stop ‘ fact, if they are 
wise they will leave that alone, for the first question cacing 
them in the face would be, “‘ How shall we keep our members 
during an enforced time of idleness?” As for the coalowners, 
they take the award Beco quietly as yet. They have alread 
met to consider the a , but they have declined to communi- 
cate any information of what passed at the meeting. Several 
coalowners are in favour of closing the pits, but others are 
reluctant to take that step. Another meeting will shortly be 








t. 
In steel there is still an improvement to repo 
of the large works are fairly busy. The 
ex! steel in shipbuilding, as evidenced by the 
Colossus—the first great steel war-ship of the British Navy— 
sustains the steel trade in a ition of fair prosperity. At the 
+ go Works, last week, Lord Cranbrook witnessed the ro! 
an armour- one of a number intended for H.M.S. 
i in the furnace the previous night it was 
16}in. thick, and when passed y nay 2 the rolls it came out 
— Yin. thick. It was 30ft. long by 9ft. wide, and weighed 
tons. 
I regret to record another failure in the steel trade—Messrs. 
Stevenson, Mawhood, and Co., of the Palm Tree Works, Atter- 
cliffe. Their liabilities are £20,000. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent. 


Ow1nce to the fall in the Scotch market which has taken place 
during the week quotations for Cleveland iron have also 
declined. market on {Sana was less active even than on 
the previous week, and since then no improvement has been 
manifested. Contrary to expectations several furnaces are likely 
to be blown in. This will materially increase the production of 
iron, and will necessarily tend to weaken prices. Messrs. 
Bolckow, Vaughan, and Co. have determined to blow in the 
eight furnaces at Southbank which they recently purchased from 
the mortgagees of Messrs. Thomas Vaughan and Co., in liqui- 
dation, for a sum of £125,000. It is also probable that some action 
will be shortly taken with a view to lighting up the Clay-lane 
furnaces, which belong to the Yorkshire Banking Company, as 
mortgagees of Messrs. Thomas Vaughan and Co. On the other 
hand, it should be stated that the committee of inspection 
appointed by the creditors to co-operate with the trustees 
under the liquidation of Messrs. Lloyd and Co. have deter- 
mined to put their furnaces out of blast, and the com- 
mittee of inspection in Messrs. Hopkins, Gilkes, and Co.’s 
affairs have also determined to put out their furnaces so 
soon as the stocks now in hand are exhausted. As their fur- 
naces, however, have been damped down during the strike, they 
have not been counted as adding to the output of the district, and 
consequently the eight furnaces at Southbank which are about to 
be blown in will increase the ny | make by about 3500 tons. 

Messrs. Connal and Co. report that their stock of Cleveland 
iron now stands at 79,509 tons. The generally accepted prices of 
oe gg iron now are, No. 1, 37s. 6d.; No. 3, 34s.; No. 4 forge, 


Dulness prevails in the finished iron trade. Plate mills con- 
tinue to work tolerably regularly, but manufacturers complain 
that the lowness of the prices which they obtain makes it hardly 
worth while working. 

The coal trade is inactive. The engineering branches are better 
supplied with orders than any other departments of the iron 
ro 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A MorE hopeful feeling has characterised the iron market on 
several days in the course of the past week, but it is not easy to 
see to what cause this may be owing. The shipments are not 
nearly so large as they were in the ies week—indeed, they 
they are no fewer than 6032 tons lighter, although they still show 
an increase of 1394 as com with those of the corresponding 
week of last year. From the Board of Trade returns for May, 
however, it appears that the exports of Scotch pig iron for that 
month show an increase of 54,544 tons over those of May, 1878, 
the increase being made up of 36,531 tons for Holland and Ger- 
many, and 18,013 tons for other countries. The arrivals of pigs 
from Middlesbrough this week are rather larger than has been 
usual of late, but yet fall much short of the amounts received a 
year ago. During the week the stock in Messrs. Connal and 
Co.’s stores was increased by 2651 tons, and now amounts to 
268,919 tons. One furnace has been — at Dalmellington 
Ironworks, and one dam out at Calder Ironworks, so that 
there are eighty-eight in blast as compared with ninety at the 
same date last year. 

Business was done in the warrant market on Friday morning 
at 41s. 10d. to 42s. cash, and 42s. 14d. to 42s. 3d. one month, the 
afternoon quotations being 42s. cash, and 42s. 1}d. one month. 
On Monday the market was dull at the opening, but afterwards 
recovered.’ e morning’s business was at 41s. 114d. cash, and 
from 42s. 14d. to 42s. 2d. one month, the afternoon’s figures 
showing hardly any alteration. The market was strong on 
Tuesday, with business at 42s. 3d. to 42s. 4d. cash, and 42s. 3d. 
to 42s. 5d. one month. The market was steady all day on Wed- 
nesday, with business at 42s, 14d. to 42s. cash, and 42s. 14d. one 
month. To-day—Thursday—business was flat, at 42s. . to 
41s. 11d. cash, and 42s. 14d. to 41s. 114d. one month. 

Some of the makers’ brands are again 6d. lower this week, 
while one or two are 6d. higher, the quotations being as follows+ 
—G.m.b. f.o.b., at ag ag per imperial ton, No. 1, 43s.; No. 3, 
41s. 6d.; Gartsherrie, No. 1, 46s. 6d.; No. 3, 42s. 6d.; Coltness, 
No. 1, 51s, 6d.; No. 3, 43s. 6d.; Summerlee, No. 1, 45s.; No. 3, 
42s, 6d.; Langloan, No. 1, 49s. 6d.; No. 3, 43s.; Carnbroe, No. 1, 
44s. 6d.; No. 3, 42s.; Monkland, No. 1, 43s.; No. 3, 41s. 6d.; 
Clyde, No. 1, 43s. 6d.; No. 3, 42s.; Govan, at Broomielaw, 
No. 1, 43s.; No. 3, 41s. 6d.; Calder, at Port Dundas, No. 1, 
47s.; No. 3, 42s. 6d.; Glengarnock, at Ardrossan, No. 1, 43s.; 
No. 3, 42s. 6d.; linton, No. 1, 42s. 6d.; No. 3, 41s. 6d.; 
Dalmellington, No. 1, 42s. 6d.; No. 3, 41s. 6d.; Carron, at Grange- 
mouth, No. 1, 60s. ; ditto, specially selected, 65s.; Shotts, at 
Leith, No. 1, 48s.; No. 3, 44s. 

Last week’s foreign shipments of iron manufactures from the 
Clyde were com tively small, embracing £3600 worth of 
machinery, of which £1 was sugar-making for Java, and 
£1600 for Canada; £18,300 castings, of which £14,688 were pipes 
for Rio de Janeiro, and £2800 for New Zealand; £1000 tubes and 
£1500 sundries, including £750 worth of steel rails for Canada, 
there being besides £3000 worth of. sewing machines for Antwerp 
and Rouen. : : 

In the home department of the coal trade there is little — 
but foreign orders were more satisfactory in the course of the 
oe week, when 16,000 tons of coals were dispatched from 

lasgow to foreign ports. 

The movement for the reduction of wages and the increase of the 
hours of labour in the different branches of the engineering and 
iron trade is making good . After a strike extendin; 
over six or seven weeks, the ironmoulders in the employment o 
the Carron Iron Company have speed to accept the last reduction 
pt cent. in their wages. e Shotts Iron Company dis- 
mi a considerable number of workmen on Saturday, in conse- 
quence of the continued depression of trade. The hours have 

increased from fifty-one to fifty-four in the iron-moulding 
works of Aberdeen. ie employés at the foundry of Messrs. 
McKinnon and Co. agreed to the at once; but on Monday 
week the workmen in the establishment of Messrs. Blaikie 
Brothers and Messrs. Barry, Henry, and Co., came out on strike 











WALES AND ADJOINING COUNTIES. 
(From our own ) 

Tue inquest upon the unfortunate men at Dinas Colliery has 
been closed, with a verdict which was not unexpected, 
the evidence that has been brought to light, showing the super- 
abundance of gas in the workings. The jury deliberated an hour, 
and returned as their verdict :—‘‘ That the explosion was due to 
a sudden outburst of gas, that the explosion was. accidental, 
through an outburst o! gas from or near Morris's headings, at 
the same time we strongly censure the course adopted by the 
colliery authorities in placing John Chubb nominally as overman, 
but practically as first manager, his certificate had been 
—— through incompetency in conducting the management 
of the said colliery.” 

An inquiry of another character into the explosion on board a 
steamer was concluded at Newport, Mon., last week before the 
Wreck Commissioner, and others. The vessel was the Streon- 
shall, laden with Newport Abercarn steam coal from Newport to 
Savona, April last. The judgment of the court was that 
although the master, Captain Letbe, had been guilty of a very 
grave error of judgment in not making use of the ventilating 
cowls, a reprimand would meet the case, and his certificate 
returned to him, with a hope that he would be more cautious in 
future. The court also intimated that in future vessels should be 
built with combings sufficiently high to allow of the ventilating 
cowls being carried in any weather. 

The colliers at Tredegar resumed work last week at the old 
rate. I meee that the cause was that ae notice of the 
reduction had not been given, for it is not probable that Tred 
could continue the existing rate of wages if a general reduction 
should be carried out. It would not be wise for the men to 
exact it, as the company, handicapped in this way, must of 
necessity only work short time. 

The condition of the coal trade has been mainiained, and 
prices are firm. This is not stating much, seeing that they are 
as low as can need be. The exports of coal from all Wales last 
week amounted to a little over 117,000 tons, Cardiff maintaining 
its average, but Newport, Mon., and Swansea indicating a falling 
off to a slight extent. 

The land traffic has been well maintained, the trains to Man- 
chester and Birkenhead over the London and Noth-Western, 
and to London over the Great Western, being quite up to the 
average. 

The Londen and North-Western d its tion with 
Merthyr Tydfil this week, and has now a good base of operations 
in the very heart of the great coal and iron districts. An import- 
ant question of infringement of a patent right in certain screens 
manufactured at Aberdare is about to come before the courts. 

I have noticed of late an excellent make of screens turned out 
from Treherhen Foundry for the new colliery at Harris’s Navi- 
gation. At this place the downcast pit has now been sunk to 
the four-feet, and in another month coal will be in the market. 

Cyfarthfa Works, collieries, &c., will in future be carried on 
by the firm of Crawshay Brothers. Their coal trade continues 
very good. The steel trade is in a little better form, but ship- 
ments are few. : 

It is confidently reported that in addition to the make of tires 
and steel plates, Dowlais is about laying out arrangements 
for the manufacture of tin-plates. e aes were 
hampered, I have always understood, for room, but probably 
there is an idea afloat of connecting the s ant works 
at Penydarran to Dowlais. The movement is supported 
locally in a very earnest manner. Doubtless, the legitimate 
makers will view the step with disrelish, especially as the asso- 
ciation for limiting the output is very nearly complete, and prices 
have been brought to a firmer point than they have been for some 
time. A meeting has been held at Swansea of a favourable 
character, and prices are immovable at :—Best charcoal, 21s. to 
22s. ; agen, . to 21s.; best ordinary coke, 17s. 6d. to 18s. 6d., 
London or Liverpool. in the Forest of Dean coke plates are 

uoted at works at 15s. 9d. per box. Forest pig continues in 
Tonend. This competes well with Cleveland, two tons of Forest 





hematite yielding one ton of iron, while four tons of Cleveland, 
at a cost of 4s. 6d. per ton, are required to produce the same 
result. 


A local correspondent states that Forest ores are produced at 
the rate of 2s. 6d. per ton, 4 
Spiegel iron for New York is in demand, and orders are being 
placed in Monmouthshire. 
Landore is busy with tin-plate manufacture, but slack as 


il orders from Prince Edward’s Island, Rio, and Cadiz are 
being worked off. Rails for Smyrna, Alicante, and Santos may 
be ex to leave Newport this month. Ebbw Vale, 
Dowlais, and Rhymney are fairly hen 3 

Patent fuel trade is brisk, especially at Swansea, and a good 
trade in coke is being done in the Rhondda. 
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‘ STEAM- ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY'S SHOW. 


No. I. ? . 
THE —— icultural Society was formed in 1838, 
at least the al veseae ever eed its Council is 
dated ~December, 1838. The Ro r of incor- 


pee was obtained on the of March, 1840, the 
uke of Richmond being president, and ever since the 
Society has been known by its present name. From 
a very ang, 4 pee exhibitions of implements and 
stock were held under its auspices at different places. 
We believe we are correct in stating that at one time the 


Society almost refused to recognise the steam engine as 
having anything to do with agriculture, and set ita face 
stro! against admitting engines to its shows. The 
opposition was overruled. To the present generation it 
will appear stra that even forty years ago a body of 
in t men should entertain the notion that steam 
could do nothing for the farmer. Steam engines once 


iven their proper place, it is fair to say that the Society 
dia much to han their improvement. It has been 
urged that even had no prize competitions been held, 
the energy of engineers would have sufficed to intro 
duce the improvements that have been made 
in agricultural engines. However far this may be true, 
it still remains certain that the winning of a prize 
was a feat in which engineers took much honest plea- 
sure ; and the action of the Society did a great deal to 
overcome the prejudice of a class who, always intensely 
conservative, were slow to recognise the value of the 
steam engine. How much room there was for improve- 
ment few persons not acquainted with the facts under- 
stand. In 1847 a portable engine took a prize, its con- 
sumption of fuel being no less than 28 Ib. of coal per 
horse-power per hour. A rapid 
was effected, thanks, we hold, being due to the prize 
system. A competition of portable engines exhibited in 
1851 was attended with the following results :—Engines 
by Hornsby, Tuxford, Clayton and Shuttleworth, Barrett 
and Exall, and Garrett competed. The consumption of 
fuel per a er per hour was—Hornsby, 6°79 lb.; 
Tuxford, 7°46 lb.; Clayton and Shuttleworth, 8°63 lb.; 
Barrett and Exall, 9°20 Ib.; and Garrett, 8°63 lb. In a 
first run the last-named engine burned 11°65 lb. of an 
inferior coal, but on making a second trial with the same 
coal as that used by its competitor, Llangenech, it tied 
with Messrs. Clayton and Shuttleworth’s engine. It will 
thus be seen that in four years the consumption of fuel 
had been reduced by at least 70 per cent. In 1872 
Messrs. Clayton and Shuttleworth obtained a horse- 
power with 2°8 Ib., and the Reading Ironworks Company 
with 2°9 Ib. during the trials of portable engines held at 
Cardiff. Of the nature and influence of the various 
structural modifications in original and imperfect designs 
by which these results were obtained we shall have 
occasion to speak when we come to deal with the port- 
able engines about to be exhibited at Kilburn. 

For ney years before the portable engine was thought 
of as an aid to agriculture, stationary engines were u 
to drive thrashing mills and the simple machinery of 
farm steadings. They appear to have been adopted 
generally in Scotland before they enjoyed sufficient favour 
in England to oust the horse-wheel and windmill. The 
engine was almost invariably of the vertical direct-actin 
type, the crank shaft being about 7ft. from the ground. 

e nominal power was usually 6-horse, and steam was 

supplied by egg-ended boilers. The rim of the large fly- 
wheel was with wood, and drove a pinion on the 
axis of a “ peg” drum which made about 300 revolutions 
per minute. The straw was supplied through feed- 
rollers, and the drum, which was close and studded 
with round pegs like a musical box barrel, was about 
3ft. in diameter and 5ft. long. The sheaves were 


fed in endways, and the pegs combed, so to speak, the | W: 


grain out of them. The straw was much broken, and was 
carried away from the drum by two huge revolvi 
rakes or shakers. Such was the well-known Sco 
machine invented, it is said, by Andrew Meikle, and still 
largely used north of the border. We have no doubt but 
that a dilligent search in the Lothians would unearth 
numerous examples of the steam engine we have just 
described, of great age, and still doing work. 

We have failed to find any record of the use of steam 
for thrashing corn prior to 1811, when Trevithick started 
the engine which we illustrate this week at page 448. We 
have referred already to this engine in our last impres- 
sion, and our engraving is so complete that little or no 
description is necessary. To all intents and purposes it 
is a Leupold engine, high-pressure steam being admitted 
below the piston, and forcing it up against the pressure 
of the air and the resistance to be overcome. Instead of 
a slide valve, Trevithick {used a two-way cock in a three- 
way shell. The cock is kept tight by a bent spring, as 
shown in the separate detail, the action of the spring bei 
adjustable by means of vice rigged shown. The fever 0 
the cock is acted on by a long crooked spring bolted to the 
— and this spring keeps a bow! continually 
a against a cam plate fixed on the crank shaft. 

e action of the spring is to open the cock to 
admit steam below the piston, and the only way of 
stopping the engine consists in putting a wooden 
wedge or scotch between the bowl lever and a piece of 
iron screwed to the frame for the purpose. This scotch 
must be slipped in when the exhaust port is open and 
the steam nod closed. The bowl is thus prevented from 


of regulating its s exist except altering the pressure 
in the boiler, and a small adjustment of the foes by a 
hand screw, by which the amount of steam admitted at 
each stroke can be reduced or augmented. con- 
necting rod is coupled direct to the hemp-packed piston. 
The of this engine—now as our ers are 
aware brought from Cornwall ande in the museum 
shed at Kilburn—is fortunately well known ; and as it is 
probably the oldest high-pressure stationary engine in 
existence, it possesses value. Before giving this 


for the better | di 


e cam, and the engine is stopped. No means | th 
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history, it may not be out of place to say a few words | little too sanguine, and as though the failed to 
concerning Richard Trevithick, b: ‘vhon the engine | notice or to understand the ee of the Are ett which 


was designed and constructed. He was born in 1771 
in the parish of Illogan, in be aa e@ was 
eee: 2S Pieg Shatieer or many y 

and devoted much attention to the improvement of 
pumping engines. He was a great advocate of high- 
pressure steam ; and it a that there was a keen 


rivalry between him and Watt. He probably invented | O 


the well-known Cornish boiler. He was a man of great 
inventive genius ; but his education was imperfect, and 
he ;was erratic in his enterprises. He did someth 
to promote the use of the steam engine as a means 0 
locomotion ; and in 1808 he worked a locomotive on a 
circular railway. in a field about where Euston-square 
now stands. e turned his attention to steam naviga- 
tion ; indeed, it is difficult to name the branch of 
mechanical engineering which he did not deal with at some 
time or other. Towards the close of his life he went to 
South America, remained there a few years, and returned 
to England, dying at Dartford, in poverty, on the 22nd 
of April, 1833. 

Nearly all Trevithick’s papers from 1803 to 1812 have 
been destroyed or lost, but about 1812 he began to use 
two old mine account books as letter books, into which 
he copied rough draughts of his correspondence. The 
following letter was found in one of these books :—* 


Hayle Foundry, February 13th, 1812. 
To Sir Christopher Hawkins, Baronet. 

Srr,—I now send you, agreeable to your request, a plan and 
description of my —— steam engine which I lately erected on 
your farm for working a thrashing mill. The steam engine is 
ag in power to four horses, having a cylinder 9in. in diameter. 

e cylinder with a moderate heat in the boiler makes 30 strokes 
in a minute, and as many revolutions of the fly-wheel, to every 
one of which the drum of the thrashing mill, which is 3ft. in 
ameter, is turned twelve times. The boiler evaporates nine 
gallons of water in an hour, and works six hours without being 
replenished. The engine requires only little attention—a com- 
mon labouring man easily regulates it. The expense of your 


engine of 4-horse power compared with the expense of four 
horses is as follows :— a% 
a. a, 
Original cost of steam engine ... 80 0 0 
Building material and rope... 10 0 0 
£90 0 0 
Interest on the above, at 5 per cent. 410 0 
Wear and tear, at 5 per cent. ie 410 0 
£9 0 
Original cost of horse’‘machinery forfourhorses 60 0 0 
Interest on the above, at 5 per cent. pe. ee 
Wear and tear, at 15 per cent. ... DT GEQ 


£1 
Two bushels, or 164 Ib., of coal will do the work of four horses, 
costing 2s. 6d. Four horses, at 5s, exch, gives 20s. Cost of coal 
2s, 6d., as compared with 20s. for horses. 
I remain, Sir, 
Your obedient servant, 
RicHARD TREVITHICK. 


Accompanying this letter appears a copy of a report 
prepared by four individuals called in as experts to 
report on the performance of the machine. The report 
runs as follows :— 

Cornwall, Feb. 20th, 1812. 
Having been requested to witness and report on the effect of 
steam applied to work’a mill for thrashing corn at Trewithen, we 
hereby certify that a fire-was lighted under the boiler of the 
e five minutes after eight o’clock, and at twenty-five minutes 
after nine the thrashing mill an to work, in which time one 
bushel of coal was consumed. That from the time the mill began 
to work to two minutes after two o’clock, being four hours and 
three-quarters, 1500 sheaves of barley were thrashed clean, and one 
bushel of coal more was consumed. We think there was sufficient 
steam remaining in the boiler to have thrashed from 50 to 100 
sheaves more barley, and the water was by no means exhausted. 
e had the satisfaction to observe that a common labourer regu- 
lated the thrashing mill, and in a moment of time made it go 
faster, slower, or entirely to cease working; we approve of the 
steadiness and the velocity with which the machine worked, and 
in every respect we hoe the power of steam as here applied to 

that of horses, (Signed) THEW Rosperts, Lamellyn. 

Tuomas NANKIVILLE, Golden, 

Martuew Dose, Barthlever. 


There can be no doubt whatever that the engine thus 
referred to is that now at Kilburn, but there are several 
curious statements in the letter we have quoted which 
deserve notice. Trevithick says that the boiler evapo- 
rated nine gallons of water per hour, and this it might 
Med Boom do. The heating surface as it was set was 
probably about 50ft., and an evaporation of 90 lb. would 
represent less than 2 lb. per square foot per hour. 
But it is inconceivable that anything like 4-horse power 
or even 2-horse power could be J oa with such an engine 
with but 901b. of steam in all per hour. We have 
found fairly ged ne gg non-condensing engines, 
with jackette linders, to which, however, steam 
was not admitted, using as much as 40 lb. of steam 
per horse per hour, and it seems probable that 
the Trewithen engine required at least 60 lb. If to 

t over the difficulty we assume that for nine gallons 

vithick intended to write nineteen gallons, we shall 
then have an evaporation of a little less than 4]b. of 
water per square foot of heating surface per hour, which 
is quite conceivable ; and if we take the power exerted as 
a little over three horses, we have as near as need be 
60 lb.perhorse per hour. But this cannot ibly be recon- 
ciled with Trevithick’s statement, that the boiler would 
hold enough water for six hours’ pty or with that of 

e experts who said that the water in the boiler was by 
no means exhausted. If Trevithick and his experts wrote 
no more than the truth, then it follows that an engine 


with an o es cylinder, the said cylinder bein 
sunk within the boiler, can worked with 30 Ib. o 
‘water per horse per hour, assuming the power to have 
been Watt which would be more than equi- 


valent to that of four stout farm horses working in a mill. 
It looks to us very much as though Trevithick was a 


* ‘Life of Richard Trevithick, with an Account cof his Inventions,” 
by Francis Trevithick, C.E. Vol. ii., page 36. 








is now attached to the engine, and no doubt was then. 
Again, it will be seen that but one bushel of coal was 
burned in four and three-quarter hours. This would cor- 
respond to a consumption of about 17 1b, or so of coal per 
hour, or to a little over 5 Ib. per horse per hour lya 
wonderful if not incredible result with such an engine. 
ur readers must reconcile these discrepancies between 
statements and well-known facts for themselves. 

That the engine gave satisfaction there is no manner 
of doubt, and certain Fay mca Mr: Kendal, of Padstow, 
and Mr. Jasper, of Bridgnorth, among them, had very 
similar —— put up for them by Trevithick. Not con- 
tent with this success, he — to construct portable 
engines, and Mr. Francis Trevithick states in the work 
from which we have quoted, that “In 1812 Trevithick 
advertised the use and sale of steam engines weighing 
15 cwt., costing £63, for thrashing, grinding, sawing, or 
other house work ; and also a most powerful engine for 
the steam plough, or the harrow and spade machine, for 
£105, to travel from farm to farm.” 

We have now placed our readers in possession of all 
that is known concerning the birth of the first engine 
ever used ona farm. Since 1812 it has been regularly 
worked, even to quite a recent period. Certain repairs 
have been made in the boiler, but it is to all intents and 
purposes just as it left Trevithick’s hands. We feel 
certain that no engineer who reads this will miss 
examining so precious a relic if he can help it, and 
Mr. Anderson and Mr. Jenkins deserve no small ks 
for bringing it to London, and something must be said 
concerning the courtesy with which its present owner 
— it at the disposal of the Royal Agricultural 

iety. 

We , Saree this week at “eee 452 two steam engines 
which will be exhibited at Kilburn which may be used 
to illustrate the wonderful advance that has been made 
in machinery suitable for farmers since Trevithick played 
his part. The one is a stationary engine, by Messrs. 
Robey and Co., of its class good enough for any possible 
requirements, It is ey it is strong ; it is economical 
in the use of steam, being fitted with a separate slide on 
the back of the main slide adjustable by hand ; and it is 
almost unnecessary to say that the workmanship and 
material leave nothing to be desired. The engine will be 
exhibited at Kilburn. The second engine illustrated will 
also be shown at Kilburn. It represents practically a 
new type. It is a compound semi-portable a. by 
Messrs. Fowler, of Leeds, and further on we shall describe 
it minutely. For the present it suffices to illustrate its 
external form. With this engine we understand that 
the consumption of fuel per horse per hour has been 
brought down to 2°75 lb. This is a wonderful perform- 
ance for so small an engine, and goes far to justify the 
argument which has been advanced before now, that 
under certain conditions the gain in economy to be 
obtained from condensation is comparatively small. If 
Messrs. Fowler can regularly obtain this duty, their 
engines will be as economical as the majority of the large 
compound condensing engines used in cotton spinning. 
We have heard it stated, that the duty obtained wit 
portable engines during the Cardiff trials was so high 
that no further improvement in that direction was to | 
hoped for; but the best Cardiff engine burned while 
racing more coal per horse per hour than Messrs. 
Fowler’s engine in regular work. It is right to add 
that no official statement concerning the performance 
of their new engine has yet been put forward by . 
Messrs. Fowler, but we have reason to believe that, 
as we have said, a duty of an indicated horse-power for 
2°75 Ib. of Welsh coal has been easily obtained. 








INVESTIGATIONS OF THE LATE 
W. FROUDE, F.RS8. 
No. I. 

In announcing the death of Mr. W. Froude, F.R.S., in our 
issue of the 30th May last, we stated our intention of describ- 
ing more in detail on some future occasion the nature and 
results of Mr. Froude’s scientific labours. In attempting to 
deal with this subject, we are met with the difficulty of com- 
pressing into a sufficiently small compass an account of 
researches of such great extent and magnitude. The publication 
of his collected essays and papers, together with the many 
important reports upon icular points relating to the 
behaviour Paty grin af A cong which have not yet Sie yiven 
to the public, would be a great m to science and to the 
practical shipbuilder and engineer. Only a small proportion 
of the results of his work has yet been published, and in the 
meantime it would not be tan give anything like a com- 
plete idea of all that Mr. Froude has done, even if the space 
at our disposal would permit. 

So far as the results of Mr. Froude’s investigations have 

et come before the public, they naturally divide themselves 
into two branches. The first relate to the laws of rolling 
motion of a floating body among waves; and the second to 
fluid resistance and propulsion. The question of rolling 
motion is one that has long puzzled mathematicians, ship- 
builders, and seamen. ere seen.ed to be so much 
uncertainty and irregularity about the behaviour of a ship at 
sea, that the discovery of a law to which it might be referred 
appeared to be beset by insuperable diffi As we 
have already noticed, D. iand the late Canon Moseley 
attempted a solution of the problem ; but they did not 
understand the true action of wave water upon a ship, and 
failed to arrive at haf useful result. Bernouilli, indeed, 
appears to have pointed out the dangerous consequences of 
synchronism of a ship’s period with the wave period, the 
conditions of which were fully developed by Mr. Froude’s 
theory ; but this was more or less obvious from the fact that 
the periodic changes in wave pressure—however that pressure 


may be su to operate—must have a cumulative effect 
upon a ship if her own period is synchronous with such 
periods of Mr. de’s discovery of the effect of 


chan 
Fynchretiae difered from that of Barnouilli’a ia bel 
from a theory of rolling motion which applied equally to all 
possible relations of ship’s period to wave period; and the 
result obtained for the particular relation of synchronism 
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ing in accord with the facts of observation, furnished strong | waves, whatever the relation of height to 
ee ee ee or of wave period to the natural period of the L uation gi rai 

Mr. Froude commenced his inquiry into the laws of rolling | tion might be. Mr. Froude only claimed for this equation . Froude’s theory has been much discussed and criticised, 
motion by request of the late Mr. Brunel. The problem to/ that it gave, so far as character is concerned, a erally | and for some time its true meaning was grasped by very few. 
be solved was, “‘ What is the attitude a ship tends to assume | correct view of the phenomena of rolling motion. tita- | It has been generally a now, however, for some time, 
at any instant when placed among waves?” or, in other words, | tively it indicated angles of oscillation largely in excess of | as being correct, with limitations pees out by 
what is the direction of the momentary axis of equilibrium at | those which occur in ice ; but such error as was contained | Mr. Froude himself, Mr. de’s labours during later years 
any point on a waye, and what is the measure of the force | in the results could be eliminated to a sufficient degree of | have been directed to the removal of the limitations which 
with which, when she deviates from that position, she tends | approximation for practical purposes by studying the qualify- | were at first found to be necessary, and in this, as we have 


to move towards it? It will be seen that the solution 
of this problem involved first of all a knowledge of the 
difference between the action of wave water and 
still water upon a shi spree § in it. All previous 
attempts to solve the probiem of rolling had failed for want of 
a correct appreciation of this fundamental difference. Mr. 
Froude set to work to investigate the dynamical structure of 
an oscillating wave. It had Seat been established that the 
motions of the icles in oscillating sea waves are circular, 
and that it is only the form of the wave, and not masses of 
water, which is seen moving along the surface of the sea. 
Each particle of water revolves in a circular orbit about a 

ically fixed centre, and in a plane which cuts the line of 
the wave at right angles. If we take a surface icle we 
may regard it as revolving with an uniform velocity in a 
_ circle whose diameter is the height of the wave from bottom 
to crest. This particle is acted upon by gravity and centri- 
fugal force, and the pressure it exerts upon contiguous 
particles is determined both in amount and direction by the 
resultant of these two forces. As the resultant varies with 
the motion of the particle, the pressures exerted between the 
particles will also vary in a similar manner, and the direction 
of the surface will be made to vary, for the reason that the 
surface of any free fluid will always assume such a form as 
will enable any particle in it to press equally in all directions. 
From these considerations Mr. Froude deduced the theory 
that the surface of equal pressure of wave water, in which the 

icles move in circular orbits and are acted on by gravity 
and centifugal force, is a trochoidal surface, the diameter of 
the tracing circle being the height of,the wave from bottom to 
crest, and the circumference of the rolling circle being equal 
to the wave length from crest to crest. The direction of the 
fluid pressure at any point he ascertained to be normal to the 
wave surface. The behaviour of a ship is affected, however, 
not only by the surface of a wave, but by what goes on at 
some depth below the surface. In still water it is known 
that the pressures are equal at equal depths below the surface, 
so that if} it be imagined to be stratified and made rp of layers 
of equal thickness, the surface of every layer would be a sur- 
face of equal pressure. Now if this fluid, thus supposed to be 
stratified, be put into trochoidal wave motion, each of the divisions 
between the layers will assume the form of a trochoidal wave, 
the length of which will be the same as the length of the sur- 
face wave, and the crests and bottoms of which will be vertically 
under those of the surface, but the height of the wave at 
successive depths will diminish with the depth, and rapidly 
become very small. If we take a series of particles in any 
vertical line they will all move in circular orbits, but the 
diameter of the circles will diminish according to a certain 
law. Mr. Froude showed that all these imaginary divisions 
of layers which are horizontal in still water become converted 
into trochoidal sub-surfaces of equal pressure in wave water, 
and thus form a series of underlying waves, the height and 
steepness of which diminish rapidly as we get below the 
surface. 

The late Prof. Rankine also proved, independently of Mr. 
Froude, that the trochoidal form fulfilled the mechanical con- 
ditions of oscillating wave motion, and published the results 
of his investigations at about the same time. 

The laws of rolling were capable of being expressed in the form 
of mathematical equations as soon as the true nature of wave 
water was known, but the analysis of the equationsafterthey were 
constructed was another, and, as it proved, a difficult matter, 
and required the application of the test mathematical 
ability. Mr. Froude demonstrated that the fundamental 
difference between the forces operating ona ship in still water 
and among waves was that instead of the resultant pressure of 
the water acting vertically upwards at all times, as in the 
former case, it was continually changing its direction in the 
latter, so as to conform with the varying position of the 
normal to the wave slope. The tendency of the ship woald, 
therefore, be to place her axis of equilibrium in the direction 
of this normal, and to follow it through all its changes. In 
other words, the position of momentary equilibrium would be 
at right angles to the wave surface. In this demonstration 
it is assumed that the ship is lying broadside on to the waves, 
and is so narrow as compared with the length of wave that 
she may be regarded as practically accepting the dynamical 
conditions of the portion of water she displaces. This theory as 
it now stands does not regard the momentary position of equili- 
brium as being normal to the wave surface. The dynamical 
structure of a wave shows that below the surface the slope of 
the sub-surfaces of equal pressure diminishes, and that at a 
ship’s keel it would be much less than at the water line. The 
ship may therefore be regarded as tending to occupy some 
mean position, which would make her incline from the vertical 
to a somewhat less degree than the slope of the surface wave. 
The mean or effective wave surface, which the effect of the 

gate of the wave sub-surfaces would tend to make her 
follow, has been assumed to be the sub-surface of equal pres- 
sure through the centre of buoyancy of the ship. This may 
not be absolutely correct, and is only interesting as a 
matter of speculation, and as showing that the surface inclina- 
tion of the sea is rather in excess of that which a ship tends 
at all times to follow. The exact form of the effective wave 
surface was determined by Mr. Froude in his experiments 
upon H.M.S. Devastation in 1873 and 1875, having been most 
ingeniously deduced from his automatically recorded curves of 
inclination of the ship to the vertical and to the wave slope. 

In order to bring the subject within the scope of mathema- 
tical analysis, Mr. Froude first investigated the laws of rolling 
motion upon the assumption that the wave profile was a curve 
of sines instead of a trochord. Later on the problem was 
solved by Prof. Rankine upon the trochoidal hypothesis, but 
the result he obtained confirmed the substantial correctness of 
Mr. Froude’s original investigation, and showed that no cor- 
rection was n on account of the differences between 
the two curves. In this and other matters Prof. Rankine 
rendered most valuable assistance in confirming and extending 
Mr. Froude’s theory as it was first put forward, the great 
merits of which he was one of the first to appreciate. 


As it would be beyond our purpose to give the. parti- ee 


“culars of Mr. Froude’s mathematicai analysis, it may be 
sufficient to state that by combining the equation of motion 
_ for an isochronous rolling ship oscillating in still water, with 
the mathematical condition which expresses the varying wave 
pressure, he obtained an equation which enabled him to 
determine the successive angles of inclination of a ship among 





ing effect of the various assumptions upon which the theory 
was based. The chief cause of error is to be found in the 
resistance a ship experiences to rolling, which is left out of 
account in the mathematical > sagen The correction 
required on this account, and on account of other 
limiting assumptions have since been determined by Mr. 
Froude so ye ngs £ that it is now possible to obtain 
quantitative results by means of his theory which closely 
accord with practice. This was clearly shown by Mr. Froude 


in his ro experiments among waves upon H.M.S, 
Devastation. er actual behaviour, as automatically recorded 


by the ship herself, almost precisely with that deduced 
from the theory, and there was no icular in which her 
behaviour deviated to any practical extent from what had been 
previously estimated by calculation. 

There are three critical cases of rolling motion nny eae 
indicated by Mr. Froude’s equations. The first is when the 
natural period of theship’s oscillation synchronises with the wave 


period; (2) when the stability becomes infinitely great, or the | P’ 


radius of tion a vanishing quantity, and (3) when such a 
relation exists between the period of the ship and the period 
and magnitude of the wave that the slope of the wave ~_— 
acts so as to reduce the angle of oscillation of the ship. In 
the first case it follows that a succession of waves, however 
small, whose period synchronises with that of the ship’s rolling, 
must ultimately capsize her if their cumulative effect were 
not balanced by fluid resistance. This is contirmed by obser- 
vations made upon bodies whose resistance to rolling has been 
reduced to a minimum, and agrees with the recorded behaviour 
of ships at sea. It is known that the most violent cases of 
rolling occur when a ship is broadside on to synchronising 
waves, and that the easiest ship at all times is the one whose 
riod does not agree with those of the waves she encounters, 
No two ships of different periods always behave in the same 
way. One may generally Fe steady, while the other is rolling 
deeply ; whereas, among waves of different periods the 
generally steady ship may take a violent fit of rolling, and the 
other be comparatively steady. These are among the ordinary 
henomena of rolling motion, but it is only recently they have 
en referred to their true cause, and made to exemplify the 
mode of action of a general law. This consideration at first 
sight would indicate that a sure way to prevent heavy rolling 
in a ship on account of cumulative wave action would be to 
give her a natural period of oscillation in still water, such as 
would differ from the period of any waves she would be likely 
to meet. Inher Majesty’s service this has been acted upon to 
a great extent; but as the only way to obtain a period that 
is never likely to synchronise with some sea waves is to con- 
struct ships so that they may have very long periods—longer 
than those of the waves—difliculties of another kind arise, 
H.M.S. Inconstant is an extreme case of the application of this 
principle, and her natural period of oscillation is 16". It 
would be an exceptional phenomenon to meet with waves of so 
long a period as this, and the consequence is that the Incon- 
stant is an invariably and wonderfully steady ship at sea. In 
giving a ship a long period, however, the stability has to be 
reduced, and the moment of inertia increased, and the extent 
to which it is possible to do this consistently with the preserva- 
tion of other good qualities fixes the limit beyond which it is 
undesirable to lengthen the period. It is not practicable to 
carry this so far in ordinary ships as has been done in the 
Inconstant, but in H.M. ships the periods are made as long 
as other considerations will admit of. 

Mr. Froude also pointed out as a feature of this portion of 
his theory that smallness of stability not only diminishes a 
ship’s liability to heavy rolling by enabling phates 1 often 
or altogether from encountering synchronising waves, but that 
at all times it conduces to her s 
diminishing the magnitude of the forces that cause her to 
roll. There is no portion of his theory that has led to greater 
misconception and scepticism than this, It seems at first sight 
paradoxical to assert that reduction of stability is conducive 
to steadiness in a seaway, but it can be demonstrated that this 
must necessarily be the case, and that it is also true in fact, 
The difficulty many persons have felt in realising the truth of 
this proposition seems to arise from the circumstance that the 
cause of great stiffness or tendency to maintain the upright posi- 
tion in still water and the cause of violent rolling in waves are 
identical. In still water, if a ship is forcibly inclined to a certain 
angle, she will exert a force tending to restore her to the 
upright position in proportion to her moment of stability. The 
greater the oe A the ter will be the force she will 
exert, and the quicker will the ship be in responding to it. 
Now, when a ship is placed among waves, and the change of 
direction of wave pressure operates upon her, she will be set 
oscillating about the successive positions of momentary equi- 
librium with a force proportional to her moment of stability in 
still water. The greater her stability the quicker and more 
violently she will roll. A ship of small stability, however, 
will be slow to take the motion which the changing surface of 
the waves seeks to impart to her, and before she has been 
fully set in motion in one direction the opposite slope of the 
wave may have reached her, and she may have received an 
impulse in the opposite direction. In the case of great 
stability, the ship quickly responds to the action of the wave, 
and in the case of small stability she is slow in doing so. 

This is a diversion from the main subject which may be 
excused on account of the misunderstandings to which it has 
given rise. We now return to Mr. Froude’s equation of 
rolling, and notice the second critical phase which it denotes. 
This occurs when the stability either becomes infinitely great, 
or the radius of gyration, and moment of inertia, a vanishi 
quantity. Such a ship—if a ship could be built that wo 
have this property—would always follow the slope of the 
wave and keep her masts at right angles to it. The condition 
is fulfilled by a flat board floating on the water; but it must 
be obvious that a ship could not be built to satisfy it, and 
that the nearest approach that could be made to it would be 
a vessel of stability which would roll very quickly, and 
would be likely often to meet with short waves with whose 
riod her movements would synchronise, and so experience 
the ill effects of this latter condition. 

The third critical phase indicates such a relation between 
the natural period of the ship and the wave period, that in 
rolling her inclination keeps pace with the inclination of the 
wave, but in such a manner that the wave-slope tends to 
reduce the range of her oscillation, This is a case which may 
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already said, he has been most successful. 

The chief cause of error in the quantitative results of the 
theory of unresisted rolling was to be found in the fact that 
water is a resisting medium, and offers a 
to the rolling of a body of such a form as a ship, Mr. Froude 
pointed out that this resistance is made up of three A 6 i 
(1) the friction of the fluid on the sides of the ship; (2) 
the direct resistance to the of the keels and sharp 
parts of the bottom through the water ; and (3) The displace- 
ment of fluid which takes place during every roll, and goes to 
form surface waves, Mr, Froude has discovered a means of 
estimating to a close degree of approximation the effect of 
each element of resistance upon a given ship, and by correct- 
ing the results of his theory of Gerenshed rolling by these 
considerations, he is able to determine the character and 
limiting position of a ship’s rolling in a seaway. It is now 
possible, with the aid of Mr. Froude’s investigations, to ascer- 
tain from the design of a ship what will be her d ical 

roperties among waves : just as before his time ship desi 

could calculate from the drawings the statical properties of a 
~~ in still water. 

t is not usual to determine all the dynamical properties of 
a ship by direct calculation, as a shorter, and at Lo ually 
effective, means of doing this was pointed out by Mr. Froude 
when he first brought out his theory in 1861, and has since 
been largely adopted by him in practice. By rolling a ship 
or a carefully as ee and weighted model to a given angle 
in still water, and then letting her gradually come to rest, it 
is obvious that the rate of extinction of her oscillations can 
be readily measured, and that the loss of range between 
successive oscillations must represent the energy absorbed by 
resistance. The total resistance to rolling can be deduced 
from a curve of extinction thus obtained, and this resistance 
can be used for determining the force opposed by the ship to 
being rolled to large angles by wave impulse, In every shi 
a point must be reached when the resistance savevnet will 

ce the wave effort, and this will determine the li 

angle of roll. 

Considerable practical results have already been realised 
by means of Mr. Froude’s discoveries in connection with the 
rolling of ships. The causes favourable to steadiness in a 
seaway being understood, and the behaviour of particular 
ships under various conditions having been brought within the 
scope of calculation, it is now possible to design ships so that 
Wer shall have the easiest possible motion at sea, consistent 
with their other necessary qualities. We have seen that the 
steadiness of her Majesty’s ships has been much improved by 
increasing their natural periods of rolling, and much further 
improvement has also been made by the use of deep bil 
keels, which by increasing the resistance to rolling.greatly 
reduce the angle of roll ina seaway. This follows directly 
from Mr. Froude’s theory, and has been conclusively proved 
by him in comparative experiments upon models and also 
upon her Majesty’s ships. 

It was specially characteristic of Mr. Froude that he sub- 
jected all his theories, and every possible consequence of 
them, to direct trial by experiment, so far as he could devise 
a means of doing so, and probably no philosopher ever exhi- 
bited more skill and ingenuity or was more successful in 
devising and carrying out crucial experiments, and compar- 
ing and correcting theories with them. No better illustration 
of this could be found than his experiments upon H,M.S. 
Devastation in 1873 and 1875. By means of an automatic 
apparatus constructed by himself he thus obtained continuous 
records of the relative inclination of the ship to the 
effective wave slo and to the vertical, and the period of 
her oscillation, deducing from these data the profile and 
riod of the effective wave surface. As we have already 
said, the results of these elaborate observations confirmed in a 
striking manner the general truth of Mr. Froude’s theory, and 
furnished data which enabled him to still further correct and 
elaborate it in matters of detail, 

In his discovery of the laws of rolling motion Mr. Froude 
has not only formulated atheory, but he has shown how it can 
be ead ew & applied to ascertaining and improving the quali- 
ties ofships. Hehas broughtit into practical working shape, and 
for many years it has been successfully used in improving the 

ualities of ships. It constitutes a great advance in this 

epartment of science, and a solid foundation for further 
pro; All scientific treatment was formerly limited to a 
ship’s statical conditions, but the whole dynamical problem is 
now brought within the range of science, and where it has not 
been more than bs / arempacme ad dealt with it may be gradually 
reduced to a complete solution upon the lines that Mr. Froude 
has laid down. 

The particulars of this apparatus are fully described by Mr. 
Froude in vol. xiv. of ‘‘'Transactions” of the Institution of 
Naval Architects. 
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GUIDE PLAN OF THE IMPLEMENT DEPART- 
MENT OF THE KILBURN SHOW. 

Few persons who have visited the annual shows of the 
Royal Agricultural Society have failed to experience much 
trouble, difficulty, and annoyance, in finding particular stands. 
In a great yard like that at Kilburn the difticulty will be 
increased. In the Society’s catalogue a small plan is invari- 
ably published. This plan is numbered, and in order to find 
any exhibitor’s stand the index to the catalogue must first be 
found. Therein a number will be given after the exhibitor’s 
name, and this number has then to be hunted out on the map 
—no easy matter. 

To save our readers who may visit the Show from this 
inconvenience, we publish a guide map with this impression of 
Tue ENGINEER, which map may be transferred at once to 
the pocket for future reference. This map shows only the 
Implement De ent, which is quite distinct from that 
devoted to cattle. It will be seen that on our plan the names 
of all the exhibitors are printed with enough numbers to 
enable the visitor to find his way about the yard. The plan 
is thus a complete guide in itself, and all the trouble of a 
double reference will be saved. 








ccting will be held at the Socicty of sts, Sohuatsoot, Atel 

meeting wi eld at the Society o ohn-s' 

on Monday, the 23rd inst., at 8 p.m. Papers to be read pes 

models exhibited. For membership or admission, apply to Mr, 
Maidenstone-hill, Blackheath, 8. 


Fred, W. Brearey, 














June 20, 1879. 


RAILWAY MATTERS. 
176,000 passengers were conveyed during March on the recentl; 
aad tekerway sh haaieide. ™ . y 
Tue Great Eastern Railway Company is about to proceed with 
the construction of a new section of railway from Forncett to 
Wymondham. 
Tue London, Tilbury, and yore ne gine Company has 


commenced te Ten » ewapener tap of 15, the v: 
places down the line, and arriving at Southend at about half-past 
seven, instead of as hitherto about nine. 


Tue North sages gor Tramways Company has determined 
upon an extension of their lines in the East of London, with a 
view of the network complete. ‘The first new line is 
from Grove-road, through Victoria Park, and the other is in 


Graham-road, 

AT a of the Victorian Amalgamated Society of Engi- 
neers, Mr. Wo Minister for Railways, said that since he had 
assumed office he done all is power to have work per- 


formed in the colony, instead of sending home for it, and £724,000 
had been thus expended. 

A NOVEL addition has been made to some of the through 
trains on Canadian railways in the shape of a ‘‘dining car,” 
where dinner or supper, consisting of at least as great a variety 
as can be at any station, can be obtained for 75 cents 
en route, thus obviating the scramble at intermediate stations. 

Tue opening of the section of the Gip d Railway from 
South Yarra to h, Victoria, was celebrated with appro- 
priate festivities on Wednesday, the 2nd of April. His Excellency 
the Governor, the members of the Ministry, and a number of 
other gentlemen were nt at the uet. ‘To read that ‘ the 
affair passed off without any political recriminations” seems 
curious, 


Durtne the considerable pies of trial, error, and success which 
has marked the history of the application of iron to the permanent 
way of railways, English railway chiefs have rejected proposals to 
use iron on their roads. Iron sleepers and fastenings have now 
arrived at something like a practical form, and consequently the 
North-Eastern Company is trying Mr. C. Wood’s system, and 
the London and North-Western Company is about to make a 


som extensive trial of the rolled channel iron cross sleeper. 
THE it is announced, are cosrying flour from St. 
Louis to New York now at the rate of 8c. (4d.) per barrel. This 


looks like running ‘‘ through business” into the ground; but it 

ays, neve’ that is to say, it does not pay the railroads to 

o business at that rate, but as ong as they can make it up on 
way freights, what is the difference? On the same principle they 
might just as well take the flour through from the Miss issippi for 
nothing; it is the business community at intermediate points 
between the Mississippi and the Hudson that must foot the bill. 
People will, adds the W. ¥. Commercial Bulletin, ~~ tired, one 
of these days, of B sare their hands in their pockets to pay the 
cost of bringing Western produce to the seaboard free. 

For some time it was suspected by the officers of the Frankfurt- 
Bebra Railway that the practice of casting white-metal bearings 
round steel axles had been the primary cause of several re 
and the experiments were undertaken to ascertain the possibility 
of suchfbeing thecase. From vol. lvi. of the ‘‘ Proceedings ” of the 
Institution of Civil Engineers, p. 321, we learn that by repeating the 
casting process a number of times on the same axle, it was found 
that in every case, and with every kind of steel tried, c 
appeared sooner or later, sometimes on the second trial, sometimes 


not till the forty-fifth. The white metal used contained 7 parts 
copper, 14 parts antimony, and 79 parts zinc, melted between 
450 deg. and 500 deg. C., 10 deg. to 932 deg. F Db. experi- 


ments tend to show that the common plan of casting white metal 
round the axle is a fruitful source of danger. 

THE modern has been brought into contrast with the old in 
Rome by the opening on Sunday last of a steam tramway to 
Tivoli, connecting the capital with the rea nega 8 country. 
The line follows the old high road well known to British tourists, 
and presents the same ugly curves, which will be rectified. 
Leaving on the left the sulphur baths described by Lyell, where 
an establishment will shortly be erected and on the t 
Hadrian’s the line passes on to Tivoli. The o 
ceremony took place under the aus| of the Minister of 
Works; M. Tant, the director of the company ; the Prefect 
Syndic of Rome, and several senators and deputies. Two 
engines, drawing three cars seating forty left the station 
at 1 p.m., and arrived at Tivoli at 3 p.m., having passed over 
the ground easily, and taken the steepest ascents in perfect 
safety, at a rate of 15 kilometres an hour. 

THE trials of railway wagons entered in competition for the 
gold medal and prize of £50 offered by the Mansion-house Com- 
mittee “for the best wagon for conveying perishable articles, 
such as fish, poultry, game, &c., a journey of 500 miles, the 
trucks to retain their contents at a temperature of 45 deg. Fah. 
for a period of six days,” commenced on Thursday last, when the 
vans were attached to the 11.10 p.m. express goods train from 
Camden station, on the London and North-Western Railway, 
reaching Holyhead at 1 p.m. on the 20th. They will leave Holy- 
head at 5.40 p.m. the same day, and arrive in London at 4.30 a.m. 
on Saturday. The wagons will not then be opened, but will be 
placed in the showyard with their contents still sealed up to 
undergo the stationary trial. The articles of food to be deposited 
in the wagons will consist of a side of ox beef, a carcass of ewe 
and of wether mutton, a side of veal, a lamb, a porker, a gosling, 
a leveret, and a couple each of fowls, ducks, cake rabbits, 

In the last report of the British Iron Trades’ Association 
mention was made of the fact that aging the year 1877 all the 
leading pny: 3 eauenten, except the North-Eastern and the 
London and North-Western, showed in their traffic returns an 
improvement upon the previous year; the net increase in the 
traffic receipts of the sixteen principal English and Welsh rail- 
ways, for the latter half of that year, amounting to no less than 
£258,000. We cannot, it is true, adduce equally satisfactory figures 
for 1878; but the railway returns for that yearcan hardly beregarded 
as unsatisfactory, considering the undoubted depression that has 
prevailed in the districts that ages rer we to the railway 
revenue. Even during the latter half of 1878 there is only, in 
the case of four railways, a marked decrease of receipts. That 
decrease is chiefly apparent in the case of the North-Eastern, 
where it amounts to £185,000; and in this case, being a decrease 
upon a decrease, it is undoubtedly a manifestation of a great 
contraction of industrial operations; yet, notwithstanding this 
serious d , the company was able, fur the latter half of the 
past year, to declare a mend hg, RR ay A sed 
annum. It may also be observed that the North-Eastern Com- 
pany has been compelled to make concessions in the rates of 
reight. to mineowners ironmasters, which no doubt helped 
the diminished volume of trade to account for the large decrease 
of receipts. In the traffic receipts of twenty-two we railway 
companies for the latter half of 1878 there is a total decline of 
£106,000 ; but it is to be noted that, while nine of these com- 
panies show decreased ree there is in the revenues of all the 
others an increase for the h ps varying from £5000 in the 
case of the Great Southern Western of Ireland, to £46,000 
in the case of the South-Eastern ; and it will be obvious that if 
the decline of £185,000 shown by the North-Eastern were taken 
out of the 7. the general result, instead of a decrease of 
£106,000, would, in round figures, be about £80,000; so that, 
upon the whole, the railway traffic recei of the country 
fail to bear out to their- full extent the loud complaints 
of — that hay. here prevailed during the 


or an. rte 
present 

=. than 

stances, 


y more encouraging 
have been expected under all the circum- 
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NOTES AND MEMORANDA. MISCELLANEA. 
An Indian mentions that bamboo poles for use as telee| Mr. Rupter has succeeded the late Trenham Reeks, in the 
graph posts are sent to Natal from Madras, Geological Museum, Jermyn-street. 
M. Ciamonpd has succeeded ucing a current, by means} THE Government House of Simla has been supplied with gas 
of a thermo-electric pile, strong enough to work a made from mineral oil. The system has also been tried at th 


lator with tolerable success. The expense is only a 
grammes of coals per hour. 

For testing d ite sufficiently exactly for practical 
a weighed ion is taken tad Wecked wh aber, whael dis- 
cee oe a the inert infusorial earth 


To obtain the deep black polish on iron or steel it is n 
to boil one part of sulphur in ten parts of oil of turpentine, the 
— of which is a brown sulphuric oil of disagreeable smell. 


is should be put on the outside as lightly as ible, and 
heated over a apirit lamp till the required polish is obtained. 
From the report of Sir G. B, Airy, Astronomer Royal, we learn 
that the mean daily motion of the air in 1878 was 268 miles, being 


eleven miles less than the ave: In February the movement was 
99 miles below the average. e greatest daily motion was 839 
miles on December 31, and the least 34 miles on December 20. 
The vane of Osler’s anemometer made, in the year 1878, ae a 


four complete revolutions in the positive direction N., 
Ae 

Ar a recent meeting of the Academy of Sciences a paper was 
read ‘‘On the Magnetic Impenetrability of Iron,” by M. Jamin. 
The experiments prove that a given curren’ coils 


t 3 
netises a bar much less when the latter is inclosed in a tebe ten 
when exterior to the tube—placed beside it—-and the tube is 


more magnetised in the former case than in the latter. Six 
millimetres of concentric thickness of iron suffices to arrest 
almost completely the magnetic effect of an exterior spiral. 

Art the time of the invention of Bessemer, only about 50,000 
tons of steel were made in Great Britain annually, and its price 
ranged from £50 to £60 ton. In the year 1877 the Bessemer 
steel produced in Great Britain alone amounted to 750,600 tons, 
or fifteen times the total of the former method of manufacture ; 
while the selling price averaged only £10 
consumed in producing it was less by 3, 
have been required in order 


r ton, and the coal 
,000 tons than would 
to make the same quantity of steel 
by the old or Sheffield The total reduction of cost is 
equal to about 000, u the quantity manufac- 
tured in England during the year. g the same Fae the 
Bessemer steel manufactured in the United States, Belgium, 
Germany, France, and Sweden raised the total output to 1,874,278 
tons, with a net selling value of about £20,000,000 sterling. 

As the result of a series of experiments on the strength of 
wrought iron as affected by composition and reduction by as 
Mr. A. L. Holley, M. Inst. C.E., arrives at the conclusion :—( j 
‘That phosphorus up to 0°20 does not harm, andprobably improves, 
iron containing not more than 0°15 of silicon, or 0°03 of carbon. (2 
The strength and welding power by ordinary methods are aff 
by the amount of reduction the iron unde in rolling, as by 
the ordinary differences of composition. Uniform strength may 
be promoted by uniform reduction, but only at such increased 
cost of manufacture that the practice is not likely to be adopted. 
The reduced strength, therefore, of large bars as ordinarily made 
must be considered in designing structures. (8) The United 
States Test Board having shown the unsafety of the Admiralty 
proof tables for chain cables, has prepared new tables, requiring 
that the tenacity of chain iron for 2in. and lin. cables should be 
respectively 48,000 lb. to 52,0001b., and 53,0001b. to 
57,000 Ib. sank stronger irons make less efficient cables be- 
cause of their lower ductility and welding power. (4) Deductions 
cannot be or conclusions properly drawn, from mechanical 
tests unaccompanied by chemical analyses. (5) The cheap steel 
processes secure @ more uniform product than those for making 
wrought iron. (6) The perfection of the means for welding in a 
non-oxidising atmosphere seems the most promising direction for 
improvement in the practice of welding. 

In a recent paper on the theory of transmission of power by 
belts, by G. idt, the author states that in America the 
following empiric formyla—Roper’s—for determining the width 
of driving belts is used: b/ =31°4 P; where dis the width of 
belt ; 7, t o lenate se Set portion of the circumference of the 
smaller pulley PT ee belt ; P the force acting at the 
circumference, kilogrammes, the other dimensions 
being in centimetres. When the diameter D—in centimetres—of 
the smaller is introduced instead of /: }D=25P. Pro- 
fessor Radinger bas found that this formula may be used for 
forces yore from 47 to 388 kilogrammes—103°4 to 853°6 lb., and 
a width of belt between 15 and 46 centimetres—5°9 and 18°1lin. 
The author proves—‘‘ Proceedings” of the Institution of Civil 
Engineers, vol. lvii—that the expression given can be justified 
theoretically by taking into consideration, in addition to the condi- 
tions assumed to exist by the usual theory, the pressure exerted on the 
outer surface of the belt by the free ps pe owing to the partial 
vacuum existing between the belt and the pulleys. Bydoing this he 
arrives independently at an expression identical in form with 
that above quoted, but considers that in the formula b D = 25 P 
the coefficient may be reduced from 25to 206 D=20P. The 
minimum pressure exerted per square centimetre by the atmo- 
sphere on the belt is taken as + 0°12 kilogramme—about 1°7 lb. 
per square inch. 

Mr. Bowker, of the Leeds Fever Hospital, has constructed a 
thermograph which gives continuous records of the varying tem- 
peratures to which it is subjected. That part of the instrument 
which is directly influenced by temperature consists simply of a 
hollow spring or tube similar to that in use in the Bourdon pres- 
sure gauge. is is bent into a semicircle and completely filled 
with a suitable fluid and hermetically sealed. e@ pressure 
obtained from a fluid expanding under the influence of varying 
temperatures is os for the purpose of eopaning ose 
‘temperatures, on the principle that any given fluid in expanding 
will exert a pressure at times proportionate to its expan- 
sion or hin expansion. The metallic tube thus filled 
is found perfectly sensitive for the purpose, this is fixed 
at one end to a suitable case, the other or free end is 
connected with an arm to which a lead pencil is fitted. This 
arm is carried across the face of a trave! dial. The 
dial carries a paper disc, which is divided by into hours 
and their ee further by a number of concentric circles. 
The centre of the is the zero of the therm , the circum- 
ference corresponds to the maximum range. e@ concentric 
circles mark the intermediate degrees. The arm as the tempera- 
ture varies approaches the centre of the circumference, the lead 
attached to it marking a legible line, the disc pcrapecos J mean- 
while like the hour hand of a clock, making one revolution in 
twelve hours; thus a line is drawn on the disc or dial, the posi- 
tion of which, in reference to the concentric circles, marks the 
temperatures, and in reference to the radii, marks the 
te Ot on of cole, is tonne a position, and admita 

out 0} jer, uninfiuen: 9 
The inv 


of an infinite variety of that 
one which he has had in action in his sitting-room chronicled by 





the record of tem the lighting of the fire and and the 
oO of the paging Roden ong much to the henner ana amaze- 
ment of the domestic in attendance, who, on being di to o 


performance of her du 
mometer has long been wanted for 


malt houses, and in manufac! 
described seems to meet that a ag 
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Lahore railway station with every success, 

Tue removal of the Talbot Inn, in the Wednesbury Market- 
place, has revealed the fact that the structure stood upon a solid 
mpm of good coal, which comes up to within 7ft. ‘or 8ft. of the 

ace, 

‘THe Government of South Australia have been requested by 
the leading members of the mercantile community to sink an 
= well near Adelaide, in aid of the water supply of the 
city. 

A FIRST-CLASS medal has been awarded to Messrs. Alfred Mar- 
shall and Co., of Heneage-street, Whitechapel, by the French 
Académie Nationale, for the general excellency of machinery 
recently exhibited. 

On the 10th inst. operations commenced at Renfrew harbour, 
where a new wharf is to erected on the west side of the 
Pudzeoch at a cost of £1000, and a further sum of £100 is to be 
expended on improving the east side. 

THE low-level water supply of Bradford, or that which comes 
from the Barden source, on the hills in the valley of the Wharfe, 
has P on woe com tively little water lately, and the centre part 
of borough has been put on a limited service. 

AN gor discovery of iron ore has been made at Kirk- 
santon, about two miles from Millom, by Messrs. Massicks, 
Walker, and Co., the deposit varying from 45ft. to 80ft. in 
thickness, and extending over a considerable area. 

TuE first round from one of the 100-ton guns in the Royal 
Arsenal was fired on Friday afternoon, June 6th, but owing to a 
flaw the i gy = broke up in the butt. A good velocity was 
obtained, but it is desired to obtain a different kind of powder, 
pending which the trial of the gun will be postponed. 

SATISFACTORY is being made with the Port Victor, 
South Australia breakwater. By means of a charge of dynamite, 
between 35,000 and 40,000 tons of granite were displaced on 
Fs 19, or double the quantity anticipated to be dislodged. 

any blocks were moved weighing from 60 to 100 tons each. 

Messrs. JAMES AND GEORGE THOMSON, shipbuilders, 
have received orders from the Union Steamship Company for a 
new steamer for the Cape of Good Hope mail service. This 
vessel will be larger than the Arab, lately built by this firm for 
the same lay “ay her dimensions being 365ft. in length, 42ft. 
breadth, and 32ft. in depth. 

From the report read at the usual quarterly meeting of the 
Ayr Harbour Trust held on Wednesday last, it appeared that 
considerable improvement in the water depth has taken place 
during the last year. That the depth of water on the bar is 5ft. 
greater than the figures indicated on the tide gauge, or 6in. better 
than at the corresponding date of last year. 


TuHE American Plumber and Sanitary Engineer suggests to life 
insurance companies that instead of merely hammering at a man’s 
chest to find if he has a tendency to any disease, it would be 
well for the medical examiners of life insurance companies to 
inquire if he has not get a cesspool leaking into his well, or un- 
trapped pipes beneath his basins and closets ? 


THE Indo-European Telegraph Company have issued a new 
edition of the tariff book, which gives a list of the stations 
on the direct overland route to India, Penang, China, Java, 
Australia, New Zealand, and to Persia and Turkey; as well as 
the rules and regulations relating to sending of messages, the 
curtailment of words, and the charges. A map showing the 
extent of the line is also given. 


THE aenget of Liverpool has given to the Council of the Iron 
and Steel Institute an invitation to visit that town in September, 
and a deputation from the Council of the Institute waited upon 
the Mayor at the Buckingham Palace Hotel on Saturday, when 
they discussed with him the preemey arrangements, and pro- 
visionally fixed the 24th, 25th, and 26th of September for the 
meeting, which will be the first held by the Institute in that 
wn. 


An invention has been patented by one of the late chief 
mechanicians of the small-arms manufactory at Steyer which 
consists of an apparatus by which an ordinary breech-loading 
rifle can be temporarily converted into a repeating arm. The 
apparatus holds ten cartridges, can be carried by the soldier in 
his pocket, and when necessary can be fitted on the rifle in a 
moment, and the ten rounds be fired as rapidly as the same 
number of cartridges from any magazine rifle. 

At a meeting of the Paisley Water Trust on Monday, it was 
reported that at the last report of the Master of Works there 
was only six and a-half weeks’ supply of water in the Rowbank 
reservoir, and ten weeks in the Stanley reservoir. It was resolved 
to still further curtail the supply of water to the town from the 
- level main, and the captain of re was requested to order 

his men to report any waste water in their respective 
beats. Last year a dearth of water was also experienced in 
Paisley. 

Tue Special Telegraphic Commission has recommended a 
large extension of lines throughout the Russian Empire in three 
classes. The first class, 21,340 versts and 410 stations, to be 
finished in five years, at an outlay of 840,000 roubles yearly ; the 
second class, 16,485 versts and 129 stations, costing 2,260,820 
roubles : and the third class, 12,822 versts and 90 stations, at an 
outlay of 4,853,950 roubles, for completion as found practicable. 
The lines are very distant, little used, but important for the 
Government. 


Tue Russian Imperial Technical Association has presented a 
memorial to the Minister of the Interior calling his attention to 
the influx of foremen from foreign parts, and suggesting that steps 
should be taken to discover the reasons that lead them to compete 
so successfully with those of native birth. Throughout the 
greater part of the country the workmen employed in any trade 

uiring skill are found largely under the control of foreigners, 
and the association estimates that in the department of mechanics 
alone there are as many as 800. Englishmen, 


WE have several times made passing remarks on the American 
” g useful and practical outgrowth of the 
introduction of the telephone. It does not seem to be generally 
understood that the system consists in the establishment of a 
central office, from w run out into the offices, ware- 
houses, mills, and residences of the su When one sub- 
scriber desires to talk with another, the central office is notified 
of the fact, his wire is connected with that of his neighbour, and 
communicatien is established, By this arrangement every sub- 
scriber is put in direct inter. icati 


On the 9th ult., at the fortnightly meeting of the Glasgow 
Town Council, a discussion took place with the object of finding 
out whose duty it is to clean the river banks of the deposited 
m . Lana, ghairman of the Board cf Police, 
repeated that ‘‘he had no doubt whatever that the whole banks 
of the river there were under the jurisdiction of the Cl 
The matter, however, cropped winoat any discovery as to who 
really ought to clean the 3 and thus between the two 
authorities a mountain will be made of a molehill, as the simplest 
method of getting rid of the probably not suit the 
e same 


will 
that takes the end. 
Rin Finny gave motion that ot the next he pom we 
that an opinion wil 
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CONTRACTS OPEN—ABERDARE OUTFALL SEWER. 
MR. S. HARPUR, C.E., MERTHYR TYDFIL, ENGINEER 
eB." .4'" | (For description see page 446.) 
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ROAD BRIDGE, HARROW EXTENSION METROPOLITAN RAILWAY. 


MR, CHARLES LIDDELL, C.E., WESTMINSTER, ENGINEER. 


(For description see page 453.) 
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CONTRACTS OPEN. 


ABERDARE SEWAGE WORKS. 

THE following is an abstract of the specification of works to be 
executed in the construction, completion, and maintenance of a 
line of main outfall sewer, commencing at Trecynon, Aberdare, 
and extending to and terminating at Parknewydd, in the parish 
of Llanwonno, with straining tanks and other works situate at 
the termination of the said sewer, and with ventilating shafts, 
man-holes, flood outlets, river and railway crossings, and other 
works in the line of the said sewer, as shown upon plans, sections, 
and ‘ Mr. Samuel , the eer of 
ke Sooke ter ed a Whey 


and some of which we give on 


444 :— 

ft being expedient to divide the works into two contracts for 
theiz- execution, completion, and maintenance, the straining 
tanks, together with the whole of the sewer and other works to 
be constructed between Parknewydd and a point in Moun‘ 
Ash, marked. Z on the plan, being the extent of contract No. 1, 
and the whole of the sewer and other works to be executed be- 
tween the said point marked Z on the plan and the commence- 
og of the sewer at Trecynon, will be the extent of contract 


0. 

Tenders to be sent to Mr. R. O. Gery, Town-hall, Aberdare, 
on or before July 2nd. 

MarTERIALS.—The Bricks to be used shall be equal in quality to 
the best seconds fire-bricks now being made in the parish of 
Aberdare or Merthyr; they shall be thoroughly burnt, well 
shaped, having good edges and corners, and shall not be less than 
9in. in length and 44in. in width. bricks used in forming 
the sewers shall be made to the a radius. The invert bricks 
are to be made of the shape and form shown in the sections, and 
be 4in. in thickness. The bricks shall be carefully unloaded. 

The Stone for Covers, walling, coping, quoins, sills, pitching, 
paving, and other works, sh sound and good, and equal in 
quality to the best the neighbourhood can produce. 

The Concrete shall be composed of four parts of gravel, broken 
stone, or cinders; one part of fine gravel, sand, or clean ashes; 
and one part of ground Aberthaw or other hydraulic lime—bein; 
five of ballast to one of lime. The proportions to be determin 
by measure, and no gravel, stone or cinder that will not pass 
through a 2}in. ring shall be used. The whole shall be thoroughly 
mixed and incorpo with a proper quantity of water, and 
laid in place in horizontal layers not exceeding Gin. in thickness, 
and each layer shall be neatly trimmed, well punned, grouted 
with neat ground lime and water, and made perfectly water-tight. 

The Cement shall be Portland, Roman, lias, or other cement of 
good quality, capable of setting perfectly hard in water, and 
yy | its hardness therein. It shall be used while fresh, and 
at the first mixing, as retempering will not be allowed. In pre- 
paration for use the cement shall be thoroughly incorporated 
with an equal quantity, by measure, of clean sharp sand or engine 
ashes, mixed with a proper quantity of clean water. 

The Mortar shall be composed of fresh ground Aberthaw, Car- 
diff, or other hydraulic lime of the best quality. and clean sharp 
sand or clean engine or coke ashes, in the proportion of two parts 
by measure of screened sand or ashes to one part of unslaked 
lime. The lime shall be thoroughly incorporated with the sand 
or ashes, by being well ground in a mill of the best construction 
driven by steam power, with a proper quantity of clean water, 
and used while fresh. 

The Stoneware Pipes shall be of the best quality, true in shape 
uniform in thickness, thoroughly burnt and glazed, sound, and 
free from all imperfections. Each pipe shall be 2ft. in length in 
work clear of the socket, and the inner depth of the socket of 
each pipe shall be not less than 2hin. The 15in. pipes shall be 
lfin. in thickness. 

The Cast Iron Socket Pipes shall be made of the best mine 
iron, without admixture of cinder iron or other inferior material, 
and shall be true in shape, sound, clean, of uniform thickness, 
and shall be tésted to sustain a pressure equal to that of a vertical 
column of water 300ft. in height. The inner depth of the socket 
of each pipe shall not be less than 6in., and the uniform thickness 
of the metal of the pipes shall not be less than Jin. The cast iron 
ventilating grates and frames shall be made of like metal, and 
pipes and all other castings shall be varnished by Dr. Angus 
Smith’s process. 

The Wrought Iron Work, consisting of sluices, screens, canti- 
levers, brackets, foot-irons, and bands and bolts for timber-tubes, 
with all other work in malleable iron, shall be made of the best 
Welsh merchant iron, and shall be sound, true in shape and 
dimensions, free from all imperfections, and shall have three 
coats of good oil paint, well and evenly laid on. 

The Timber for the wooden pipe sewer, and for all other work 
in wood, except as may be otherwise expressed herein, shall be of 
the best red deal or red pine, thoroughly seasoned, and free from 
sap and large dead knots. ‘The timber pipe sewer shall be made 
in sections, as shown, out of best planks, 24ft. in length and 
3hin. in thickness. Each section shall be truly wrought, and 
planed to the proper concavity and radius. e ends shall be 
cut off perfectly square. The joints shall be put together with 
best white lead, and the whole made sound and water-tight. The 
outside of the timber sewers shall receive two coats of good oil 
— previous to being fixed, and two similar coats after being 


xed. 

The Straining Material of the tanks shall consist of clean, hard, 
durable round gravel, laid in regular assorted layers, as shown. 

All Materials rejected by the engineer shall be immediately 
removed from the works by the contractor, or in case of his 
default, after reasonable notice, by the engineer, at the expense 
of the contractor. 

Works.— The Ground shall be excavated in open trenches, truly 
formed in straight lines or regular curves, and to proper width and 
depth, the bottoms of the trenches shall be formed to proper 
eo Tunnelling will be allowed only where it is shown by 
the longitudinal section that tunnelling is intended, and where, 
in the opinion of the engineer, open trenches would endanger 
adjoining buildings or other property. The metalling or hard 
material at the surface of the trenches in streets, roads, and other 

places, and the vegetable soil at the surface of trenches in the 
elds, gardens, or grounds in which the sewers are to be made, 
shall be carefully laid aside, and after the trenches have been 


refilled shall be replaced, as near as may be, in their former | men 
positions. The open trenches and tunnels shall be well supported | the 


with Eee planking and timbering, and wherever the engineer 
shall direct, such planking and timbering shall be permanently 
left in the trenches or tunnels. The sides and arches of the 
sewers shall be carefully backed up with suitable earth, or with 
concrete if ordered, pressed into place after the removal of timber 
or other » yep and all spaces outside the brickwork in the 
tunnels shall be carefully and effectually closed up with suitable 
earth, or with concrete if ordered, pressed into 


r 
layers, of from Gin. to Yin. in thickness, and each layer be 
well rammed and punned with iron rammers. All sewers shall 
be covered for a'depth of 12in. with clay or earth, free from stones, 
All earth or other materials shall be removed from the 
works without delay, and ited at places to be provided by 
the contractor and approv re Mes g engineer. Earth embank- 
ments shall be formed and of approved laid in 


layers well punned, and the and top shall be neat] 
telmmed and finished with vegetahieaall, All treoches, outtian’ 
oe shall be kept clear of water during the construdtion 
0) e wor 


The Brick Sewers shall be formed to rae templates, and the 
arches turned upon strong centreing. The joints of the brick- 





work of the sewers and other works shall not exceed jin. in 
be directed. 


thickness, and shall be filled with mortar or cement, as 
The whole of the invert bricks of the sewers shall gear! 


solid stones, of the thicknesses shown. The ge of 
the face of the walling and piers shall not ex gin. in_thick- 
ness, and shall be neatly pointed. All stones shall be 
truly chisel-dressed on the beds and joints, and the rebated 
coating of the sumphs shall be chisel- , except the 


2 


Cast Iron Pipes shall be placed singly in the trench, carefully 
laid, and properly bedded throughout, and after being driven home, 
the joints shall be made by fo in as many laps of spun yarn, 

tightly driven, as will fill the t, except the si req 

for lead. The joints shall then be filled with melted lead toa 
depth of 2in. at the least, and shall be well set up with proper 


= irons and hammers, and left neat and even with the 
et. 

The Stoneware Pipes shall be carefully laid, properly bedded, 
and forced home. The socket shall then be filled with well 
tempered clay of good quality, after which a fillet or listing of 
neat cement shall be formed round the joints. Especial care 
shall be taken that the lower part of the socket joint is filled with 
clay, and covered with the listing of neat cement. : 

The Contractor shall, when directed by the engineer or in- 
spector, work into the walls or arch of \ e 
with the same, at any point in the line thereof, any pipe, drain- 
mouth, or junction, the materials of which shall be supplied to 
him, without extra charge. 

The Roads and Surfaces around the tanks shall be, where 
directed, formed and metalled with two layers of broken stone. 
The first of the layers shall be 4in. in thickness, and shall consist 
of stones not larger than 3in. on any side. e upper of the 
said layers shall be 3in. in thickness, and shall consist of stones 
broken small enough to pass through a 2}in. ring. Upon each 
of the layers of broken stone, sufficient fine gravel, ashes, or 
other suitable binding material, shall be spread to cause such 
stone to set. 

The Fencing shown on one of the drawings, extending between 
the points marked with the letters I and J, shall be post and 
six-wire fencing—the posts to be of sound larch 7ft. by 6in. by Gin., 
and placed 50ft. a with seven intermediate posts 6ft. by 6in. 
by 3in., half round. i , Sit. long and Yin. 


Two oak re 
in diameter, shall be provided and pl , one at each end of the | }, 


said fence. The gate posts shown are to be used also as straining 
posts. To each straining eae and gate post a strong strut, 6ft. 
in length, shall be firmly fixed. The wire shall be best annealed 
galvanised fencing strand; the top wire to be No. 0 and five 
other wires No. 4 Birmingham wire gauge. The wire to pass 
through the main posts, and to be attached to the intermediate 
posts = l}in. galvanised iron staples. 

The Gates are to be of oak, 9ft. long, ry and well made, 
with four bars 4in. by lin., and the head 4in. by 3in. The posts 
are also to be of oak, 7$ft. long, 9in. square for 5ft. in length, 
and the butt 10in. in diameter. Strong wrought iron hooks, 
bands, and fastenings to be provided complete. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





SCREW PROPELLERS AND NEGATIVE SLIP. 

Srr,—I have just seen a letter by Mr. John Hayes in your 
journal of the 6th inst. For years I have given a great amount 
of attention to this subject, and I beg to say that in every well 
authenticated case I have-come across—and there have been 
scores—most exact measurements of propellers were made 
while the vessels where in dock before and after their trial trips. 
I doubt whether “ enathy and elaborate calculations” have been 
deduced from imperfect data so often as Mr. Hayes would seem 
to think. 

I am a disbeliever in negative slip—as ordinarily understood— 
and ia wild statements also, however prettily they may be worded. 
Negative slip, so called, does take place, and I may ask you, Sir, 
to spare a corner for a short letter about it next week. 

June 11th. PROPELLER. 





S1r,—In justice to the art of moulding, I beg to say, in answer 
to Mr. Hayes in your last issue, that where propellers are made 
the proper way, that is, swept up in loam, the thing is perfect. 
As to shrinkage—and I have paid great attention to this—it does 
not affect the lines of pitch. Separate blades are made in dry- 
sand. If the pattern is correct there is no objection. Ido not 
think they should be made in greensand, although I have seen 
them done. The moulder had nothing to do with the mystery of 
the Iris; she was fitted with those = ealled screws, whose 
pitch increased from edge to edge of the blade. 

moons > ~ — N.B., Rosert RicHarDson, 

June le 





ARTIFICIAL LIGHT. 

Srr,—It is perhaps wrong that I should trouble your readers 
with conjectures on which sufficient consideration has not been 
bestowed; but being strongly imp with the idea that the 
solution of the light problem might be attainable by concentra- 
tion of fire-heat in a more direct and simple way than through 
the mcy of piston-rod and copper wire, I would venture to 

tion one thing, though there may be some flaw involved in 
that has not occurred to me. I have read various 
accounts of burning glasses and burning mirrors being made on 
the large scale capable of melting portions of the most refractory 
substances in a few seconds. Now as artificial heat many times 
more intense than solar heat. could be thrown upon these con- 
trivances, might not the heat so condensed raise a carbon point 

incandescence ? 





or lime eyli: to the required pitch of ? 
Summerhall-place, Edinburgh, JAMES CRAIG, 
June 16th 


THE MAGIC MIRRORS OF JAPAN. 


has chosen, and doubtless for reasons 
which he considers good, to decline to discuss with Prof 


A the theory of the magic mirrors. It would be g great 
ortune if the interests of science were to be su by 
oon Te Mallet tie favour of seplytne 0 ‘ddhonion polite, 
tr ‘avour 

on which he appears to possess opinions :—Firstly : What infer- 
ence t to be drawn from the similarity of results obtained 
from stamped coin described by Mr. and the cast 
cy ey Secondly: Can the produced 
with the stamped coin be inversed—i.e. giving the dark parts of 
rofessors Perry and 


the pattern in light on a dark gee 
th 


Ayrton have shown in the case e mirrors, by using light of a 


e sewer, and connect | p, 











Mallet kindly explain 
tained to exist in the case of the blank side of his coin? 
Z Sitvanus P, THompson. 
University College, Bristol, June 13th. 


THE “TALBOT” ENGINE. 


Sir,—Concerning the fire-clay castings for the second internal 
furnaces of boilers for these engines, will you allow us to make a 
candid confession?—We have pF them; they truly 
economise fuel, but they are not so reliable or so simple as 
thick cast iron ones in segments. We have several sets of solid 
fire-clay furnaces cast in segments, such as Mr. Ki rth 


H mentioned in his letter last week, but nine out of every 
ten ** Talbot’s” we now fit with cast iron its of metal 1, 
thick, and we have now come to the ion that the 


cause for the small consumption of peptic sone yaa of 


combustion chamber, or annular space round the outer sh 
w they 


We would here like to remark that in the “Talbot” we take 

i in design; we have removed the 
the ‘‘ Baxter’s;” we have 
other makers have failed to 





MULTIPLE CYLINDER ENGINES, 

Srr,—We notice that in your last issue Mr. is gee has re- 
plied to our short note by an elaborate letter, which would lead 
the public to think he was a most injured man. Now we take 
it that when you buy a patent, or anything else, and pay for it, 
you have the right to call it what you fike—without certain 
stipulations are made to the contrary. When we purchased Mr. 

‘ayton’s patent, he at first wanted a clause inserted in the 

ment that his name should be put on all engines we made, 
which we at once declined to do, and as soon as he saw the least 
chance of losing the sale, he came to our terms. In order to 
show the respective value of his gee and that of ours, we may 
state that we are not aware of his ever having sold more than 
two engines in three years on his principle, whereas we have sold 
and got to work no less than seven engines on our principle in 
the first three months’ existence of our patent, besides having 
thirteen others on order. Again, the great feature in our engine 
is its adaptability to the compound system—a point which we 
fail to find mentioned in Mr. Payton’s patent. We have received 
several letters from Mr. Payton, which we have simply acknow- 
ledged without making any remarks thereon. course, 
we are very sorry for Mr. Payton, and it must be exceedingly 
annoying to him to find that he had come so near to a 
successful invention without quite accomplishing it; and in 
conclusion we beg to say we shall still continue to call the engine 
y our name, and if Mr. Payton believes that to be unjust and 
illegal, we must leave him to find his remedy in the law of the 
ve which seems to us the proper course to adopt, instead of 
troubling you with his long epistles. Vosrer AND Co, 

Portsmouth, June 16th. 

[We can insert no more letters on this subject.—Ep. E.] 





THE ELIMINATION OF PHOSPHORUS AND SILICON. 


Sir,—As not one of the papers read before the Iron and Steel 
Institute explained why more phosphorus is eliminated in the 
puddling furnace at a low eat EF than a high one, with your 
permission I will give what I find in practice. The pig iron 
should be melted at as high a temperature as possible, then the 
puddler should give what the trade terms elbow grease, i.¢., a 
good mixing up in the cinder so as to get all the phosphorus into 
the slag, then the —— should be put down to cool the einder, 
and then put 21b. or 3lb. of lime into the furnace to thicken the 
cinder, so that as the iron comes into nature, 2.¢., spongy state, 
the thick cinder cannot penetrate into the spongy mass, but 
remains outside. On the other hand, when the furnace is kept 
hot and no lime added, the cinder remains thin earl on yt as 
the iron into the spongy state the cinder pen through 
the puddle balls and takes the phosphoric acid into the iron 
again, after being washed out. So much in favour of the cold 
process, and now a little in favour of the hot. The puddled bar 
made under the cold process} lost its phosphorus, but not its 
silicon, as silicon will not combine with oxygen at a low tempera- 
ture. When it has to receive it from other oxides, the puddle 
bars will bend and twist like copper, although they contuin a 
large amount of silicon. But when they come to the mill furnace 
where the temperature is up to 2000 deg.-or more of heat, then the 
silicon combines with the ox ygen and is revived to silex and 
becomes glass, and being imbedded in the iron it cannot get out, 
therefore the finished iron will be cold short; so that both 
phosphorus and silicon want removing to make iron. The 
puddling furnaces that I patented in 1872 fulfilled both these 
conditions, as when the pig iron was all melted, the blast that 
went down the rabble oxidised the silicon to silica, and by 80 
doing it raised the temperature of the furnace to a good high 
heat and made the cinder very liquid; then it is in its most 
favourable condition to receive the ‘phosphoric acid and sulphur. 
Then is the time to turn the flame into the other furnace, so as 
to cool the cinder in the hot one, After the pig iron has been 
melted hot and well mixed with the cinder it requires very little 
more heat or flame until the heat is out. My patent furnace in 
February, 1861, took all the phosphorus out but not the silicon. 
In 1872, when fuel was so very expensive, I saw I could save fuel 
and take both sulphur and De ape out, also the silicon 
by sending a blast down the puddler’s rabble. Silicon cannot stand 
the free oxygen of the atmosphere without being revived, and 
by so doing it raises the temperature of the furnace, while the 
flame from the fuel is melting the iron in the other furnace. 
By this procees one half the fuel and labour is saved, as there are 
two men and two boys to one oa and only one half the 
quantity of fuel to use, and the blast down the rabble, being 
before and behind the rabble bit, it keeps blowing the molten 


iron away from it and makes it very easy for the ler to push 
and pull the rabble through the iron. . CoRBETT. 
Openshaw, Manchester, June 16th. 
IRON AND STEEL. 
S1r,—Will you kindly permit me to su most of the 
remarks of a “‘ Defender of Steel,” not quite It will become a 


fact that the so-called steel &c., will be made to stand 
any test required of them for any class of work. In wy ig we 
t bad bad 


called Henna stp 0 and 
£10 10s. to £11 10s. At 4 get ais the pig weg = Ne 


to £3 ton, and we of a firm near Sheffiel 
culation to deliver at Normanton station 25,000 tons 
yA my Fahy See De ee ee eee 
pu uality er 

at t we onl a difference of about r 
mf ody pres we only Hind diference of about 2s. pe 
ex n 1875 we have a difference in price of pig and the 
rail of over £6; what cause of so much ce? 


qualities and Pied trade. If the present number of so-called 
steel works cannot be kept going without being com 


to work for such ruinous prices, why erect more? e are 
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informed that the majority of so-called steel angles stand all the 


managers, they would find it to their benefit. I have been a | only institute an easy examination for thirds which would prove 
uired, If tix ity, why oot near the whole? If all 
poo phim goon Foy a for that ? 


manager for years, and engaged non-society men, and I had no| their knowledge of something about engines ; let them at least 
disp 


ve that they know the difference between a piston and a pro- 
are made from the oe ted ~ Ter bog te agree my “ae te aol im ae taiee wanlied <p grat pn Olt: or if that same’ mighty body would only introduce alaw 
why Mr. Bessemer did not Mr. Barnaby? Your corre- | society men ; in a short time I had a number so engaged. The | or rule that no one should be allowed to serve as third engineer 


i i - keeper 
dent society men com ed to me of it, and requested me to make | until he had previously been six months at sea, as store-keeper, 
Tretenl es ok cagian Sie egy ag igo jeer oo the men join their union, I would not do so; when the society | greaser, &c., we should not have so many paning = sey noe en 
engine 12-horse power. I say if everything had been right an | saw the non-society men respected, and get the same treatinent recruits would be infinitely better men, and so we should imy 
engine Scho, ower, ought te have done, the “work with | and bene without union atthe cthers did with i they al eure | ng ways in te secetary of te Saipowncr?” Associaton 
i i i it up, and we all worked comfo: y together without a society, , a § 
wi hainen teats Tate Rrapltele Ey hs experned ph 9 wei ges more work done. I left my employ a few months ago, | —paper I do not see any mention made 5 the pra ba the 
gentlemen can, find, out practical defects? They might the | and ee eee ee ee ace. Ghace I | sap ccriliaten, ond whe ore os tela yeunse once a mack oh lon, 
chemical defects. The appointment of such gentlemen and | societ; » and do much less work and get less pay. Since lef y Seteched 0 ? thele sete re 
great ini i have been out-I have applied to several firms, some of them | are to be left in undistur possession o “ 
ae Th beonting ie Si cealte pod gene an pty a requiring foremén. Our Seneueannion has gone on very well, and | foreign-going fellows, who are very rigidly compelled to have 
consumers. Your correspondent inquires about the roll turner, | replies given satisfactorily until asked was I a society man, certificates, and who are oftentimes many _ 2 gen, me 4 
and lays a little stress upon his coming from an ironworks. It | when m ns was, “Nosir.” The change was surprising ; of | to be the men to suffer; and all the time =i ve little <8 wi 
oubt bate been well if the mill nae had been a thorough | course the y not tell _s vpre the betann, Mo bee ee — =, Hay sek say meg eo — rs — — en = —— 
practical man from an ironworks. say the roll turner was away, and leave me to go where I was more we come ; others —— fees to Mae becka ae Wate on Belgium, a 
not to blame for the defects, it was the mill manager. It is in say, Well, I will send for you if I require you;” that is a respect- et Trethend is Veledden deliiod. tlhahe tine 
ive hi i le way of a man he is not wanted. This isthe treatment | Denmark, Russia to Holland or Belgium—i , all. the 
mM lace cee 0! pep i het a a ys very poeanrt men meet with : is ; free England, = a op foot ~— ined a at sea, I have never ‘iacharged . nen a =~ aa 
he tell when the roll-turner has done his duty, and point out the | to work for an honest living, and is no lowed to beg, but he is = - lo 3 
i Fart! i t the | allowed to become a slave by joining a trade society and working Rotterdam, June m 
pease Ai rpc > yee ampeetba: seer © ag to keep its idle officials in their fine offices. We now and again 
— of some f ee —- ot of the —, of 
turns t of k | trade unions. t the employers use own power, and they h ter-works of Baltimore, 
with the ae eee pry oe ceronniine yg that will will soon see what will become of trade societies, Let them give un ma Soy rng we by is mom ane "9 cand completion 
not be in the time of either me or our friend; the so-called | proof to working men that they can have employment without | . dcr the direct supervision of the chief engineer, Robert K. 
Bessemer and Siemens process will. But I say that is not steel, ahead society men, thereby take away the support and the| ywartin. The tunnel commences at the Great Gunpowder 
but iron refined under a new process, and will do away with the | great union officials’ great salary ; then we shall soon see where | River and runs perfectly straight, with an internal diameter of 
laborious work of hand eadiling ‘o that I say amen, and wish | their great love is, for the men or their wages and wives and | jo to Lake Montebello, the receiving reservoir. There are 15 
it had been thirty years ago It will be well if our so-called | families. Ithas never as yet been proved that trade unions can ghafts along the length of it varying from 2000ft. to 3000ft. apart 
steel manufacturers look to the election of practical mea, not | keep up wages in bad times of trade, but in times of good trade | and from 50ft. to 300ft. deep. A difficult feat was accomplished 
clerks and surgeons, &c., and thereby fall into the same trap as | men command good wages without unions, I sae oo and felt | recently. This was the wiion of two headings between shafts 3 
the iron manufacturers did. Tron AND STEEL. | that. UFFERER. J|and4. Shaft No.3 was 276ft. deep, and shaft No. 4 300ft., 
June 16th. 13th June. being the two i doopent on the whole ary Rs Seine eres 
x was 2100ft. e centre line was so e: at it struck a plum 
ee diate at Ms Sed a a yee on forced THE PAY OF MARINE ENGINEERS. line. In the level there was no apparent difference whatever. 
Pe: ge A ps Be not have dalled Tk iaiow sanes Yaht gd may not be 2 guperally — Bonga an official sant The entire work will be completed in about twelve months. 
; P 4 seal ment of a proposed reduction o y cing engineers fy $ a Saar 
me to oar Chat thts romaine stl more to besid, and, with | has recently emanated, from the ‘hind. of the ‘soretary of | gosta pate tina ws those intended for the hrf othe 
? ? ’ 
your permission, I shall add some suggestions relative to water- eng ia “ otha gg dl ago _ —7 bs mt —, 7 wo Semmes 9 of com y agit apg mp re — 
tube boilers. i . a he menced on nesday, on boone e Nettle, in Portsmou 
+s . . to the different grades of engineers has hitherto been—for : , : 
ayer fo am ge and Dae ele rds | nme avin caine over hore per nominal | Dabour, The late ar of  thteknen of Sn. tel and 
— be aye wed . i ay adie’ 9g be , oats but a | trading in the Mediterranean, Baltic, or across the Atlantic, chief | 9° 0°0"so'ton oun, each shot being propelled b a charge of 50 Ib 
feeble one ; and thirdly, those which have an energetic natural | Pgineer, £14 a month; second engineer, £9; third, £7 ; and if | Hm A ee ee oe ana ne ee cpuzsle of the gan to the 
ae ee ap seats the pay wes rewpestively £26, S11, and £6. In consi- nc cen ve 30ft : nd after the three shots had healt teed some 
clreulation. hich ius fan oh + neuen d consist | deration now of the slackness of all trade, the above-mentioned | P. °sdigagt gS oom doatiiate tatke Toke Whe wooden 
rc pecpoed rows f it clined ¢ bes, th a ‘st ata of the | Secretary ans poopaped Chaeeaap sate of yey en the Medeemeacen backi “ ft late will not be removed aly few days, and the 
: rege muapuaiendion wi h th i . pees, thro fa whi | ena end Atlantic rans shel be reepestively £13, £8, and £5) act ‘al , he tof dae e inflicted upon the plate emi the extent 
yates hae no cpemmuaiontion with the lower et are cimenk |e tor Indio £14, £10, £7; and seeriy ell the shipping com, | Smee? Smcunt of damage lufficted spon the plate, and the extent 
ha saviably pig blag > Bund pone and weiler voch circum = whose steamers sail from the Tyne, Wear, Tees, and | 0. t° (tis has tal H 7 
stances, the level of the water being separated from the return | “™ 


very best and finest so-called steel works were erected and are now 
managed by a tho: om A rer ironworker, and there is not a 














: : ‘ until this has taken place. It was considered from the casual 9 
= the non the proposition, “Tn addition 6. this, Xt hss ‘bees | inspection which was made that the plates passed s satisfactory 
Of'the inclination of the ubes: and no. pumpiag ean bring it| further proposed, and is also, being acted Upon, that the | tee tt tre cemaindur have to be delivered by the manufacturers, 
about; it can only produce a very fatal-agitation at the water ay dentin ‘bo ‘me, Sir, that in acceptin ane ay bam are | Messrs, Cammell, of the Cyclops Works, Sheffield. 
level. h Se AEN tone boll h vision is | Beglectful of their own first interests, for noman with amoment’s| THe Tonnace For Coat sy Rai rrom Sourn YoRKsHIRE 
» : a rap ngage 0 gah pur . a ok the Lai another, | Consideration will refuse to admit that a careless or discontented | 70 Lonpon—Important MOVEMENT AMONGST Miners.— For 
made | “ t' tag to ey wa: f an — roy "height of the | engineer can do his masters damage to the extent of many pounds | many years one of the chief grievances complained of by South 
but wit! s very long we carmen ee et wd tt exceed. | every day he serves on board, and this reduction of hitherto poor | Yorkshire coalowners has been the rate charged for sonvey'es 
hie > umn, - ~ — ura: ved oO : e water oe coeee | PAY, of necessity drive good men away from sea-going as a | coal by rail to the metropolis, as compared with the rate ns 
ing Ay me 7 accelera’ abl y. mec with oe ee hes fession and advancethe host of incompetent men who serve now | Derbyshire and the freight by water from the North of England. 
ene ot an py ns vn Mig Y wien 4 ae - on parti- | the capacity of third engineers. There is, I think, hardly any | For a long time efforts have been made by the coalowners to 
mast ihienor of blows YOM Od artist ier PAE | peanch of enghoeerngw backward asthe marine branch, andthe | oblainsradution of the rae, bat without eur. One of he 
: - ee P : n is not far to seek, a neers are too easi be | arguments used for giving notice A 
be neg Sor pen bas ould Orin ions beer wee bea Ss ted, and the pay of beginners (ty ing ae What I mean 4 this— | last was their inability to compete with the Derbyshire coal- 
ran but little bry fr isha ‘thei fue sof ths fi geen the other | ® Young apprentice just out of his time comes to sea and gets, no | owners. An effort is, however, now being made by the repre- 
in igs reed ar deat under oe ti og we ‘4d bel. a ata matter what his capabilities may be, pay at the rate of £7 a | sentatives of the men, whose action, it is said, is to be followed up 
not, ‘tes te ae Fp 1c yeaa rs f grb hee to act, | Month, and so as boys can thus earn nearly twice the money at | at the various meetings throughout the coaltield, with a view of 
Wubi h boil y itself, even as soon as ell be omitted in ordi. | 8 Which first-class mechanics make in the workshops, they rush | inducing the Great Northern and other lines to lower their rates. 
ithin suc a noth ye ae | ay A wit th cence ane also | there and imagine that they are worth the money thus paid to| At a meeting held at Wombwell, on Monday night, Mr. 
pers alt on ede it ’ Pande be de : ed th + this last ae them. Some of these men may be very good engineers, and as | Chappell, agent of the Miners’ Association, moved—‘‘ That 
por tg ton hese a SBpsrag Be , ro - tegory | surely as they are, so surely do they get on and attain to higher Parliament prayed to grant a Royal Commission to 
ba Cir 0 oy, oink = magenta pra gon: ES ee to iat but the increase in their pay is not at-all in proportion | inquire into the railway communication and facilities in 
th -. cep hich tgs 5 oned 40" thar fir full of Swat ng | © this. Engineers holding grade now as first or second-class are | South Yorkshire, and also into the tariff charges of the 
oat bl uu ie ‘th ich are Ste be od ad thro eh ned aa obliged to prove their capacity before the Board of Trade ex- | North-Eastern, Great Northern, and Manchester and Sheffield 
possible, t. ¥y ¥ are a A epee “~ ty = ug’ 2 a bestetle aminers, who are getting, and justifiably se, more exacting every | Railway Companies.” The resolution was serge It may be 
or - e - e _ 8s to be ~ oa ae = ay pica day in their exa\ ons: they are compelled to give up home | stated that the rate from Newcastle to London by water is about 
fear se ye hal Wr es hich 18 hebl oo be b ps Te og a be with all its blessings and happiness; they are forced to put up with | 48. per ton, whilst the railway rate from South Yorkshire to 
Dol tt sintothe or w he 18 St h sete axe io sind ialto hardships which only sea-going men know anything of, and London by the Great Northern Is still 7s. 2d. per ton exclusive of 
a no cones rary The > pan. be boite preju ha which only engineers have to put up with. Drenched in the | City dues or MS for truck hire, and out of that 1s, 6d. per ton 
ne ig r-tube ety m0 iti oe & water-tu t of te ote filthy bilges ; roasted if tubes give way—and a gentleman at this | is paid to the Manchester, Sheffield, and Lincolnshire Railway 
very 5 rong olives wong body = pore —P proo hich ar ee moment sits at the other side of the table on board our ship as I | Company for collecting the coal and conveying it to Doncaster, 
a can a at pabedy.: ai ee ihe iy ase Deon fed i a letter ¢ | Write, who has been no less than thirteen times in the combustion | whence it is forwarded by the Great Northern. The Derbyshire 
e rg ke and are pe 46 alre: 7450, Beal ‘4 rh etter of | chamber of a boiler on one voyage from the Tyne to Malta, she | coalowners being nearer London enjoy a much easier rate, and 
vesid in Rhageon San to ettoa: 06 neni sion Fan d be a ag ange having burst no less than thirteen tubes in that time—suffocated | consequently whilst the traffic there is ——e that from 
sak ais: hs tele ecb swe Wake Jane eae One also 40 | when battened down in bad weather, and a hundred other hard- | South Yorkshire is falling off. A striking fact is furnished b; 
a ben og 1 es oe e " t utility if th tal f all ships unknown to the sailors on deck, and for all this they are | the returns for the month of May, which show that all the rail- 
sJoreaia no ty " , ’ o ee. ity r th ca Paes ve be | BOW to be paid at the princely rate of £12 and £8 a month. The | ways with the exception of the Great Northern carried an in- 
baile, ig chags ox Nie 2 the | — ‘TT od oy mans th high wpagitiea a d reduction will reduce the expenses of a ship nominally | creased tonnage, and that position is attributed by the coalowners 
<7 ers — at te e pages ott 4 ‘on ton of thy 4 °, rie the a month for engineers and £2 by the saving in withdrawing | to the _ rate still charged by the company. Should the 
pa ye se Sen se sd Je . ona eo h ie a oi 5 aheoe their steward, that is £6 altogether. Now, if this saving is to | officials of the association push the matter on the attention of 
the ade nr = rh f a wt oe ti mile , poet ies th make a ship pay, the sooner she is laid up and put out of com- | the trade-—which they declare they are about to do—great interest 
¥ _— re bid sesh whe ‘sa geass nf a, or I em. | mission the better. There is nothing which tends more to the | Will be attached to the movement, not only by colliery proprietors, 
: peng falls inte ba so poe P dpa 7 e La re © | economy of a ship than the ion of a good engineer, and | but by the various railway companies interested. 
T should Fete ng ge en th ¢ th oii vada hol rd as engineers were rare at £14a month, where will they be| THe Catepontan Raiway Brince over GLascow Har- 
tea See the. ds a oF’ ; a tte or ZL Bee f, | When £12 is offered? As to the withdrawal of the engineers’ | nour — Orvicta Inspxcrion. —The Government inspection 
rs re il, Swit To a po. oii > ay re » 4s DOURRY, U.4 | steward, I cannot at all fathom this. Are they to live in perfect | and testing of the Caledonian Railway Bridge over Glasgow 
abr. ese se nuiypnar atlenr stare neglect of their rooms, or how is it to be managed? ‘I'he only | harbour at Broomielaw took place on Tuesday, by General 
harm I wish the author of this official document sent to the | Hutchinson. Besides the General, there were present at 
various shipowners is that he should be sent across the Atlantic | the bridge, Mr. B. H. Blythe, chief engineer of the new 
for a winter run ; that he should be attached to the engine-room | work ; tr. Smithells, general manager of the line; Mr, 
dopartanaeys and that he should be obliged to take a “spell” at | Wm. Arrol, contractor for the bridge, &c. ‘The method of test- 
baling the water out of his berth and the mess-room, as it | ing the bridge and ascertaining the amount of subsidence or 
h n my pleasure to do. Had he this experience I | deflection which the girders would undergo was the follow- 
incline to believe he would rather advocate the addition of a | ing :—'T'went fully equipped locomotive engines, with their 
second engineers’ steward than the withdrawal ot their only one. | tenders, por weighing nearly 70 tons, were moved on } 
This infringement on the comfort of the engineers is a most | through distances of 5ft. at a time over the northern span 
unwise and a most unfair one, and one which certainly ought not | of the bridge. Then all the twenty were brought to a 
to be allowed to be made unprotested against. Spe: ‘ing of the | standstill in parallel lines in a position as near as possible to the 
accommodation of engineers at sea, the author of ‘‘The Engine- | centre of the span. The same was done on the three girder 
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STRIKES AND TRADE SOCIETIES. 

Sir,—This is called a land of liberty, which is not correct; it 
is 2 land of slavery to a very large number, and the employers 
and trade union officials are the main causes of such a state of 
things. he officials call the poor men to a meeting-place and 
make them believe without union they cannot get wages, &c., 
wherewith to keep themselves and families, and the employers 
are represented as being everything that is bad and not to be 
trusted. From such advice the men become slaves to the officials, 
to pay and support them in their idleness and fine offices, and 
their wages from £100 to £300 per year, and for rent, && coals, 

&c., from £10 to £50 year, poking office for two or 
1g three years, we find them getting so high-min 


oe 22... ea 
aeoRas arse 


room, and Who Should be In It,” a gentleman of mgd large sea- { stretches between the river piers and the span over Clyde-place. 
t e f. + 











J ed as to put up for | going experience, and one who now ranks gst From a wooden erection on the first ae in the river on the east, 
sh election to become a member of Parliament, and God knows | of our marine engineers, says ‘‘Bad accommodation is the | General Hutchinson, assist dby Mr. Blythe, jun. , took his first series 
. what. Where do all those cmpenes come from? I say from the | principal reason why intelligent practical engineers won’t go to | of observations by theodolite, and from the parapet of the new 
oor workmen’s pockets, who have been led to believe they cannot | sea; make an engineer comfortable and he will give no bother, | railway offices in yde-place the second series was obtained. At 
ive without trade unions. The officials become so very powerful | the engines and boilers will be better attended to, and the owners |-each time when the rows of engines were in line there was a dead 
that timid employers fear to say anything against them for fear | interest will be cared for, Why should the captain or mate have weight of nearly 1400 tons ing on the girders, that being not 
of being put down as a marked shop in the black book; and | better accommodation than the engineer? is I could never | the only strain, as a portion of the heavy woodwork in the 
he instead of setting their faces against the union and its officials, | learn. I consider the captain and engineer of a vessel the only flooring, the steel rails, chairs, &c., also added to the weight 
sa they support them by engaging a men as foremen and | two men the owner has in the ship—the captain to guide from | on the sustaining girders. ith the heavy strain on the 
nd managers, who still carry that support further by not employing | port to port, the engineer to keep his machinery in order and to | middle span, it only deflected ljin., and afterwards, when 
on. non-society men from such. What is to become of non-society | save coals. What a saving a fairly paid and comfortably | the strain was off, resumed its tion. ~ It will be three years 
ad men? ™ must either starve or join the society. At this time | berthed engineer can effect; what a loss an indifferent and dis- | in a next since operations in connection with the forma- 
10 there are ds out of employment, and know not where to | satisfied one produce ? Shipowners should bear this in mind.” | tion of the massive work were begun, and 2600 tons of iron; 
at get even bread to eat for themselves families. Then how is | Whilst so much, Sir, is being said on the subject of sea-going | 300 tons of pitch pine and oak wood, 100 tons of steel rails, 
sd. it possible for a man so situated to find money to pay into the | engineers, would it not be well if the Board of ‘Trade were to chairs, &c., es lines of signal wires, shunting levers, water 
ald union to become a member, to enable him to get employment? e the subject of third engineers in hand and endeavour to | and gas appliances, have all been needed, and have now been 
ns It is out of the question; therefore, he is at liberty to starve, and | make som g of it? At the present time hundreds of young | successfully applied in its construction. Of the piers, the deepest 
ing not allowed to get an honest living, as every Englishman ought. | men are being sent to sea who have no more notion even of the | of them sink to more than 100ft. below the street level, and 
ner The very oa Sages aman becomes a foreman he has no business | first principles of a marine engine than the man in the moon; | the longest span between them is in the centre of the harbour, 
© to further a society man, for there is an old saying: that | the reason of their being so sent is that, perhaps they are too | and is within a few inches of 200ft. The full longitudinal mea- 
er one man cannot serve two masters. He cannot look to | proud to serve in the shops, and feeling that their dignity as | surement of the bridge in its five spans is 708ft. e crucial 
the the interests of both the union and his employer; one is | ‘‘ engineers” at sea would be much more imposing than as merely | test, its sustaining powers, was in every way satisfactory, and 
ce? sure to be neglected. The foremen and managers are the | “ fitters ” if they stayed in the shops. Again, for the attainments | in view of the opening of the new Gordon-street station 
Jad servants of those that pay them their a not trade | —at least, of such thirds as I have had the pleasure (?) of — | before next month’s fair holidays, the bridge will be at once 
led societies, If employers would engage non-society foremen and ! with— pay is far too high. Now, if the of we 
led 


taken off the hands of the contractor, as in all ways complete, 
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THE R.A.S. SHOW AT KILBURN—TREVITHICK’S ENGINE, 1811. 
(For desoription see page 441.) 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW, KILBURN.—GUIDE PLAN OF THE IMPLEMENT YARD. 
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TO CORRESPONDENTS. 
"*saform vorvempontonte that leiere ef sepetry. eiivees to" th 
i vi ion in this must, in all 


cases, large envelope legibly directed by the 
writer to hii Pend torn © 44 gs rH 
answers ived by us may be fe to their destination. No 


notice will be taken of communications which do not comply with 
instructions. 


these % 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

J. L. 8.—The test to which you submitted your boiler is perfectly satisfactory. 

J. H. re a Rey cannot grant your request, but can rd @ letter from 

toJ. P. 

ww. W.—The best journals on the subject ave The Hub and New York 
Coachmakers’ Magazine, New York ; the Hub Publishing Company ; and 
The Monthly. Philadelphia: J. D. Ware. You can obtain 

18s Re anaes 

. Se. CONsSUNL 

' b., 


most bookseller: 
horse per hour, not as inadvertently printed in our last im 
She carries 270 tons of coal. There is an additional steel corvette, the 
natance, being built at Chatham. 


8. 
of fuel by the engines of H.M.8. Curacoa is 2 lb. ~ 


A" ’ it might be, 

you to patentit. The we on the back of a slide 

valve is that due to the area of the ports which it covers, and that of the 
exhaust space within it. 


in vt. 
ay mega have already stated that the accident which occurred at 


doubt 

fited with an air brake, from which fact 
it was hastily assumed, first, that the train must also have been fitted ; and, 
secondly, that the brake was used unsuccesafully. 





SELF-REGISTERING PYROMETER. 
(To the Bditor of The Engineer.) 
Sir,—Can any one tell me where I may find a ~~ Pama of — 
LN, 


pyrometer, or any other self-registering pyrometer 
Greenock, June 18th, 





BOOMER AND BOSCHERT’S PRESS. 
(To the Editor of The Engineer.) 
Sir,—We shall be obliged if you will allow a correspondent to give us 
the name of the manufacturers of the above-mentioned press ? vi 
- Worcester, June 14th. H.C. W. 





FIREPROOF PACKING. 
(To the Editor of The Engineer.) 

S1r,—Will any of your correspondents inform me of any material, and 
the address of the en, that will stand a dry heat or fire, and to be 
lubricated, to be made in the form of a cup leather, and to act in every 
way the same as a cnc does in an hydraulic ram ? 8. C. 

Bradford, June 1 





BONE MILLS. 
(To the Editor of The Engineer.) 

Sir,—The knotty, hard part of bones when reduced to about the size 
of anut, is of great value when used for particular purposes. Can any 
reader inform me whether 5: bone crushers, , or disintegrators 
are in existence which would separate the homogeneous from the porous 
part of bones during the process of ding, and oblige me with the 
address of the maker of such machines A. B. R. 

London, June 12th. 

WIRE ROPE TRANSMISSION, 
(To the Editor of The Bnguneer.) 

Sir,—Can any of your readers afford me some reliable information—the 
result of practical working—on the transmitting of power by means of 
an endless wire or dressed hempen rope, and grooved rs? The 
ed is about 150ft., with intervals for friction rollers, 





distance to be 8) 

and the revolutions of shafts 70, The diameter of the geet riggers is 

not—wit reason—limited ; the power required to transmitted is 

about 10-horse power, The | ee would be exposed to the weather. 

Where are the grooved riggers ely to be obtained off stock patterns ? 
London, 8.E., June 17 QUERISs?. 





BOILER INCRUSTATION. 
(To the Editor of The Engineer.) 

Sir,—I have read with much interest the short account in last week's 
Enai p. 411, of Mr. G. C. Davis’s paper on ‘‘ Boiler Incrustations,” as 
the d it formed by the water we have to use is a constant source of 
trouble and expense—coating the inside of the boilers and causing 


frequent leakage of the tubes, fire-box stays, &c. Our w boiler, 
15ft. long, 4ft. 6in. diameter, with a single flue, uires cleaning ev 
nine or ten weeks, when a hard scale, w cannot be removed without 


chipping, is always found w the plates. Various experiments have 
been with, compositions and boiler fluids, but they have all 
proved to be, as Mr. Davis observes, worthless or injurious. If any 
t can give me information as to how to use the tribasic 

of 2 Vea such infor- 


mation, I shall feel under a 4 
Watton, Norfolk, June 17th. Frayx 8. Henne... 





SUBSCRIPTIONS. 


Tue Enoinesr can be had, by order, from any newsagent in town or country 
at the way ; or it can, of preferred, be supplied derect 
he efies, on tha Potlonsing tare tnial tn adoaned — 
Half- 'y (including double ‘ - + £0 14s. 62, 
a Yearly (including two pr caer ie £1 98. Od. a 
credit occur, an extra shill sizpence per annum 
fons Tae Exorwzrs d for rion abroad. 
The fe Volumes of Tue Enoinerr can be had, 18s. each :-— 


Natal, ; NewBrunswick, Newfoundland, New Wales, 


Unliod Bata, Went Coast of “Africa, "West Indies, China oid Bouth: 
and pathy Re emg oe orway, Feng Russia, 


ry Ty a eae 


Borneo, and Java, £2 5s. India, ' 











On the 14th inst., at 8, Aberdeen Park, hbury, ALEXANDER 
cRitcniz, Superintending Engineer P. and 0. Company. Indian 
papers, please copy. 
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LIGHTHOUSE ENGINEERING. 


Tue foundation stone of the new Eddystone Light- 
house is to be laid to-morrow by the Duke of Edinburgh, 
in presence of the Prince of Wales. The progress which 
has been made in lighthouse engineering since the first 
stone of the existing lighthouse was laid has not been 
small ; and on it is not quite so apparent as might be 
supposed. t us see in what it consists. ¢ us com- 

the practice of lighthouse engineering in the present 
with its condition in the oy do of its great professor, 
John Smeaton. As regards the form given to such struc- 
tures very little advance has been made on Smeaton’s 
famous design, for the sufficient reason that very little 
advance was possible. The contour of the new “ Eddy- 
stone” will not essentially differ from its prede- 
cessor, though its dimensions will considerably exceed 
those of Smeaton’s column. Its engineer—Mr. J. N. 
Douglass—has described the proposed building as “a con- 
cave elliptic frust; the ages pep curve of which has a 
semi-transverse axis of 178ft., and a semi-conjugate axis of 
37ft.” Noris there any important difference in the material 
now used in the fabric of rock lighthouses from that 
which was employed by Smeaton, excepting that whereas 
the first rock tower was constructed externally of granite, 
with internal blocks of Portland stone, its successors are 
usually os entirely of the former, of a superior 
uality to the “moorstone” which Smeaton procured 
fons the quarries of Lanlivery. Stone has, indeed, been 
used in most of the rock lighthouses that have been 
recently erected. The last — in this country to 
construct a rock tower of any other material was that 
memorable in connection with the Bishop Rock, off the 
ScillyIslands. The first lighthouse designed for this site, in 
1848, was of iron; but, when the building had been 
raised to the necessary height for receiving the lantern, 
it was completely swept away by the sea. It is said that 
the executive engineer of this lighthouse, and of the 
present noble tower which was commenced immediately 
after the above-named catastrophe, regarded with perfect 
complacency the unsuccessful termination of his zealous 
endeavours to raise the iron edifice. He had never con- 
cealed his dislike for the type of ‘structure with the erec- 
tion of which he had been entrusted, and probably now 
felt that it was better, both on grounds of economy and 
humanity, that the house should be demolished at this 
s- of its existence, than, like Winstanley’s famous 
building, when completed and inhabited. 

In reference to the general dimensions and internal 
method of construction of Smeaton’s tower, compared 
with modern rock lighthouses, a brief per ove in these 
pre of the present and the proposed Eddystone will 
sufficiently indicate their essential points of difference. 
Smeaton’s lighthouse has its base 32ft. in diameter, and 
the focal plane of its light 72ft. above high-water, with 
an illuminated range of fourteen nautical miles. Tt has 


and contains about 13,343 cubic feet of stone. The new 
lighthouse will have its base 44ft. in diameter, and the 
focal plane of its light 130ft. above high-water, with an 
illuminated range. of seventeen and a-half nautical 
miles. It will have nine rooms, the seven upper- 


ery | most being 14ft. in diameter, in addition to the lantern, 


and will contain about 69,100 cubic feet of granite. 
In Smeaton’s tower there are 636 stone joggles, 1800 
oak trenails, 4570 pairs of oak wedges, eight circular 
floor chains, and 226 iron cram modern rock 
towers scarcely any such appliances are now 
though composition metal bolts, slit and wedged at both 
ends, are employed in bor mee down the foundation 
courses. The present system of dovetailing the stones 
A into ef orf is, aoe so complete, on the 
modern quick-se cements possess such an advantage 
for hydraulic work over the mixture of blue lias and 
terra-puzzuolano limes used for the blocks of Smeaton’s 
lighthouse, that, excepting where the courses come in 
contact with the no necessity exists for separate 
joggling and trenailing. Smeaton’s method of bonding 
was, like oe? other mechanical arrangement which his 
skilful mind devised or — characterised by extreme 
ingenuity, and was the first successful application to 
masonry of a process which had previously been almost 
pw ay. Man to carpentry. In his writings—to 
which Robert Stephenson ge referred young g engi 
neers when they asked him what they should — 
Smeaton relates minutely, as is his wont, the develop- 
ment of his mode of dovetailing, from the first hints 

received by observing the manner in which the kerbs 
along the London footpaths were fixed, to the elaborate 
system wi he eventually “maturated,” as he calls it, 
and applied to the Eddystone Lighthouse. It is, there- 
fore, only necessary that we should here notice the latest 





and best example of that system. This is the invention 


four rooms, 12}ft. in diameter, in addition to the lantern, | f 
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charged one shilling. The line seven words. When a. adver | of Mr. Nicholas d has thus been ined 
FOREIGN AGENTS HOR THE SALE OF THE — | ‘enon measur on tach or moe te charge is te ange por ink 4! Dy “the progent St Oe 


it engineer to the Louse :— 
consists in having a raised dovetailed band 3in. in height 
on the top bed and one end joint of each stone. A corre- 
sponding dovetailed recess iscut inthe bottom bed and end 
oy of the oe yo stones, with just sufficient clearance 
‘or the band to enter it freely in setting. The 
work, when thus put together and set in Portland cement, 
is nearly as | eous as solid granite.” ; 

But, leaving this branch of the seer see coming 
next to the consideration of the mode of carrying on the 
operations at sea, the wonderful-growth of mechanical 
science during the present century confers, of course, 
immense advan: for the prosecution of these labours 
over those which Smeaton enjoyed. Foremost among such 
is the ar with which the transport of material from 
the workyard to the rock, and the landing and morta 

of it thereat, are effected by steam power. The materi 
of Smeaton’s tower had to be conveyed from Millbay to 
e Eddystone in sailing craft, which were often hin- 
dered by adverse winds, or none at all, and thus some- 
times occupied days in reaching the rock ; and the work 
of dischar; and placing in position their cargoes was 
a slow and laborious task with the crude gear then avail- 
able for such purposes. The vessel now employed in 
conveying from Oreston to the Eddystone the material 
for the new structure is a twin-screw steamer capable of 
carrying 120 tons, and of performing the in a 
little over an hour. She is fitted with a pair of dcuble- 
barrel steam winches, by which the stones for the light- 
house will be hoisted on board, hoisted in to the 
deck, and thence to the rock, besides pumping out the 
water from the foundations at each tide. Another steam 
winch fixed on the tower will hoist the stones into posi- 
tion. The rock-drill is also now proving a useful instru- 
ment for the excavation of the foundations of rock light- 
houses. One of the best of these tools will do as 
much boring in an hour as was executed by ten 
of Smeaton’s Cornish “tinners” with their jumpers. 
Nothing can demonstrate more forcibly the celerity with 
which the rock operations in connection with the building 
of sea lighthouses are now carried on, than a statement 
of the actual time that the men were employed on the 
rock in raising his tower, and the time now required for 
raising even a larger structure. The total number of 
hours worked on the rock in the erection cf Smeaton’s 
lighthouse, which contains, as already stated, 13,343 
cubic feet of stone, was 2674. The total number of 
hours worked on the rock in the erection of the Wolf 
lighthouse—lighted in January, 1870—which contains 
59,070 cubic feet of stone, was 1810. In other words, 
the landing and building operations of a rock lighthouse, 
which now occupy an hour, would have occupied an 
engineer in Smeaton’s day six hours thirty-two minutes. 
ut the most important development of which we 
have to speak in connection with our subject is that 
which relates to the optical branch of lighthouse engi- 
neering. And, first, let us deal with the lantern as an 
essential element in reference thereto. Smeaton’s lantern 
was of the ayeere type, having massive horizontal and 
vertical sash bars, which obstructed, in certain directions, 
nearly 50 per cent. of the light from the lamps. This 
of lantern has not long become obsolete in our 
lighthouse service, and until quite recently was the only 
one used in the lighthouse service of the United States. 
It was, however, a source of infinite mischief; for not 
unfrequently one of its vertical sashes interposin, 
between the light and the point of observation, prove 
so complete a barrier, that mariners have reported 
a light extinguished al ther when it was merely 
thus practically extinguished to them. The late 
Mr. Stevenson and Mr. James Walker, by 
accetne, mene framing and otherwise, greatly im- 
proved this old form of lantern, and in 1864 the present 
onginese to the Trinity Hous+ invented his cylindrical 
helically framed lantern, now solely used for new Eng- 
lish lighthouses, which, besides being optically perfect in 
form, and ing a maximum of strength, offers a 
minimum of obstruction to the light sent from the illu- 
minating apparatus. fact, such shadow as the 
raming of this lantern casts was ony by Rebacoms 4 
to be entirely lost at a distance of less than 100ft. 
And now, in the last place, we come to the light itself. 
Smeaton’s tower was illuminated by twenty-four tallow 
candles—five weighing 2 lb.—which combined were 
equivalent to 67 standard sperm candles of the present 
day. They were hoisted on a chandelier without 
any optical arrangement for directing their beams to tae 
sea. Consequently a proportion of even their 
feeble power was lost to the mariner. In 1810 yoy & 
four argand lamps and reflectors were substituted for the 


used, | candles. Thirty-five 7 later an optical apparatus, on 


the dioptric system of Augustin Fresnel, took the p 
of the argand burners ; and in 1872 the 4-wick Trinity 
House lamp was substituted for the one of three wicks 
previously used, the net result of this series of improve- 
ments being to augment the light, when sent tothe mariner, 
from 67 to 7325 standard candles. We understand the 
corporation of Trinity House have not yet decided on 
the character of the we apparatus for the new 
Eddystone ; but, as it will doubtless be of the first 
order, whereas the present apparatus is, for want of area 
in the lantern, only of the second order ; will embody all 
the most modern improvements in optical pharology ; and 
will probably be one of the group-flashing c of 
superien which the Trini ny Powe is now extensively 
opting, both because of their accumulative properties, 
= their sr grayed os character, its light eon. 
expected to considerably surpass in brilliancy an 
effectiveness the splendil beam which now issues, but 
will soon cease to shine, from Smeaton’s noble tower. 
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‘line of the sewer. We refer to 
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much has been mplished by the individual | companies adopting brakes which did not comply | h itled the subject, a t deal 
e of local or Lapua ated Oa ent On wile dip ialb noute pandiiione eid done by the Board would be gained. toed. we'ete dis to think that 


work in this place 
because it—like that of the Darenth aay inate dese 
age, given in our impression for the 9th of May last—is 
of a 
has 


typical character. At different times a great deal 
been heard of Merthyr sewerage works and sewage 
farm ; and as an illustration of the progress of i 


of ideas, if 
not of knowledge, we here refer to the being the 


receiving the sewage of Aberdare upon the Merthyr 
sewage farms. In the year 1868 the Merthyr Local 
of Health completed a system of sewers for their 


district and turned the crude sewage into the river Taff, | Board 


at Troedyrhiw. This act was immediately resented by a 
company of colliery-owners lower down the valley, who 
commenced an action in the Court of Chancery, allegi 
that a nuisance was created by the pollution of the 
river, znd claiming an injunction to restrain the Board 
from continuing such pollution. The Chancery pro- 
ceedings resulted in the Board obtaining, in 1870 
the authority of Parliament to acquire the land 


- shown by the plan, about 400 acres in 


area, upon 
which to dispose of the sewage of a population of 
54,000, by irrigation. At that time the recogni 

standard was one acre for every hundred persons, and 
there was some difficulty in inducing the parliamentary 
committees to allow the Board to take a less area than 
was required by such standard. rience has, how- 
ever, since shown that suitable land, properly prepared 
and well managed, will utilise and cleanse the sewage of 
a much larger number of persons. The land acquired 
by the Mert —— proved to be exceptionally well 
adapted for absorbing and cleansing large quantities of 
sew it being mostly com of a substratum of 


alluvial gravel of great depth, covered by loam from a | brak 


few inches to 2ft., and in some places 3ft. in thickness. 
It was upon twenty acres of this land that Mr. Bailey 
Denton first tried the process of downward intermittent 
filtration for cleansing sewage, with marked success. 
It having been shown that the land acquired by the 
ae. oard was capable of utilising and cleansing a 
much larger volume of sewage than the Merthyr district 
could supply, negotiations were opened some eighteen 
months ago, for the reception of the sewage of the town 
of Aberdare, with a population of 36,000, upon the 
Merthyr sewage farms. Aberdare has, so far, been 
without a system of sewers, although the Local Board 
has been most desirous of —- such a system, but 
owing to the difficulty of disposing of the sewage, from 
the absence of suitable land within their district, observing 


. the increasing strictness of enactments against the pol- 


lutions of streams, and warned by the costly Chancery 
—— to which their neighbours, the Merthyr 
Soard, had been subject, they could not see their way 
out of the difficulty. 

The result of the negotiations has been that the two 
Boards have, with the sanction of the Local Government 
Board, entered into a co-partnership in the proprietary 
and management of the lands acquired under the power 
given to the Merthyr Board, the two Boards having con- 
stituted a joint’Farms Committee composed of seven 
members, four of whom have been appointed by the 
Merthyr Board, and three by the Aberdare Board, to 
whom all the powers and duties of these Boards, in respect 
of the farms and the disposal of the sewage, have been 
delegated. This arrangement is novel, and is interest- 
ing as showing what may be done by the exertions of 
existing town authorities, and as showing how wholly 
unnecessary is any “ National WaterSupply,” or “Sanitary 
ar other than those already established. The 
committee have recently arranged with the Mountain 
Ash Local Board, whose district lies midway between 
the sewage farms and Aberdare, and contains a population 
of about 7500, to receive also the sewage of that district 
upon terms agreed upon, the sewage conduit being pro- 
portionately enlarged from the point where the Mountain 
Ash sewers will join it to the outfall. The least ient 
to the Aberdare outfall sewer will be 6ft. to the mile, 
and the sewer will be able when running half full to dis- 
charge the twenty-four hours’ sewage of Aberdare and 
Mountain Ash, together with a moderate amount of 
rainfall, in fifteen hours. 

In one instance it will be necessary to pass under the 


river Cynon by a a, which it is ere shall | Th 


consist of a horizontal line of cast iron socket pipes, con- 
nected at each end with a shaft or manhole. At several 
points in the line of the sewer ravines have to be crossed, 
where a circular iron-bound timber sewer in 24ft. lengths 
resting on stone piers is to be used in preference to 
arenene. In 1871 a similar contrivance was adopted in 
the Taff Valley, and answers very well. At the outlet of 
the sewer straining tanks in oe car 200ft. in length 
and 9ft. in width, will be constructed. By these tanks 
all the coarse and solid portions of the sewage will be 
arrested, and when mixed with soil or ashes will make an 
excellent compost. In the works to be executed there is 
some novelty in the timber sewer, and also in cer- 
tain straining tanks, which are to be adopted ; but there 
is nothing of a costly character, and no pumping is 
required, the whole of the sewage passing to the works 
by gravitation. The total outlay contemplated by the 
Aberdare and Mountain Ash Boards, including a system 
= sewers for each place, will probably not greatly exceed 
40,000. 


RAILWAY DIRECTORS ON CONTINUOUS BRAKES. 


On Friday night Mr. Baxter called attention in the 
House of Commons to the importance of attaching con- 
tinuous brakes to all passenger trains used on the rail- 
ways of the United Kingdom. The arguments which he 
used are well worn, but none the less sound. We need 
not reproduce them here. One point which he put with 
much force was that nearly-all the little progress that 
was being made took a wrong direction. In other words, 





of Trade. pit, gh pl pe wchangtcb 
Board, and thus to compel en 
adopt an efficient continuous automatic brake. The dis- 


conducted with the utmost suavity; nothing 


charg = the gentlemen w resented railway 
interests. y were profuse in thar expressions of 
itude to Mr. Baxter for pons ressure on them. 
they would like more .anything else was that 
Board of Trade should go on urging them to adopt 
continuous brakes. We can quite understand the source 
of theirthankfulness. An old proverbsaysthat “threatened 
men live long,” and directors well know that while the 
o le writes letters and issues circulars, 
Government will rest content, if they do but acknowledge 
the circulars, and say that they shall have their best atten- 


eging | tion. The Board of Trade will feel that it is doing its duty. 


Every one concerned will be possessed by a happy con- 
sciousness of inward rectitude’; every one will be doin 
something, and all the while the one thing wanted wil 
not be done. In plain, but not tvo strong language, a 
solemn farce will be played, and a long-suffering, patient, 
ignorant Parliament will watch the performance with a 
very languid attention, roused for a moment now and 
then by utterances such as those of Mr. Baxter and a few 
other sincere men, who recognise the existence of a 7 
and easily-remedied defect in the working of the railway 
traffic of Great Britain. 

It is very difficult to find reading more amusing than 
the report of the proceedings on Friday night. ose 
who represented the railway interest were noi silen 
and without the slightest hesitation manifested the mos 
stupendous ignorance of what daily takes place. Mr, 
Tennant, for example, stated that “experiments had for 
along time being going on around them, but a perfect 
e had not been discovered, and until it was it would 
not be well for the Board of Trade to enforce the use of 
any one in particular. No brake could be made 
instantaneously self-acting.” The italics are ours. 
Colonel Makins said “the railway companies were only 
anxious to ascertain by practical tests what brake 
they should adopt. e company with which he 
was connected was disposed to adopt the automatic 
vacuum brake, but they found it almost impossible to 
obtain the ne machinery,” which is by no means 
improbable. Mr. Hick, speaking of automatic brak 
said that, “for his own part, eseking as a profession 
man, he would be sorry to trust himself to any of them. 
They were uncertain in their action, and some day would 
lead to a very great accident. Automatic machinery was 
a very dangerous thing if one depended upon it altogether, 
as a single flaw might prove disastrous. He would rather 
depend on the judgment and skill of men. The London 
and North-Western Company had not been slow in trying 
experiments in order to produce the best and most reli- 
able brake. Not less than £30,000 had been spent in 
this way; but in fact the question was not one of 
expense. They were all agreed that every means that 
could be devised to prevent accidents should be adopted. 
The directors of the London and North-Western Com- 
pany were convinced that the Clark and Webb brake, 
which they had adopted, was the best that had yet 
been invented. It was now undergoing alteration ; 
improvements were being effected in it which they felt 
convinced would be of the greatest consequence. He 
believed it had been invented by one of their own 
officers ; but certainly, so far as they were aware, there 
was no brake at all equal to it.” Wecan only explain 
the utterance of such sentiments as those we have quoted 
on the assumption either -that directors have been 
extraordinarily negligent in their duties, or that the 
speakers avoid acquiring any information concern- 
ing brakes, and then, strong in their ignorance, go 
down to the House and make assertions which no 
man with the least regard for truth would put forward 
if he knew anything of what was passing round him. If, 
for example, Mr. Hicks had read the returns of the 
London and North-Western Company to the Board of 
Trade, he would have become aware that the directors of 
that company had no grounds whatever for their belief 
that the Clark and Webb brake was the best that 
had yet been invented, fur the returns in ques- 
tion show that no other brake in existence has so 
often failed just at the moment when it was wanted. 
is is not a question of opinion at all; acci- 
dent after accident has occurred through the failure 
of the brake in question. Our readers will find par- 
ticulars of half a dozen of these in our impression 
for February 15th, 1878. It possesses not one solitary 
feature to render its adoption more advisable than that 
of any other inventor; and yet, in the face of these 
returns, Mr. Hick put forward the opinions of 
others, and thereby practically endorsed them. Again, 
had he in any way acquired sufficient information to 
entitle him to weak at all, he would have known that 
automatic brakes are used daily over thousands of miles 
of railway in the United States; that they are largely 
employed in this country ; that no direct accident has 
ever been caused by their failure to act, although delays 
have ensued because when out of order they have refused 
to let the train to which they were fitted proceed. It is 
true that on one or two occasions trains thus circum- 
stanced while standing still have been run into by other 
trains because of the breakdown of the block system, 
but the brake cannot be blamed for that. We assume 
that Mr. Hick knows nothing of all this. Had 
it been otherwise, he could not have spoken as he 
did. Mr. Tennant’s definition of a perfect brake we 
should much like to see. If he will examine the West~ 
inghouse brake on the London and Brighton, the North 
British, or the Midland railways, he will perhaps be able to 
satisfy himself that something very near perfection has 
been already attained. If it were possible for the Board of 
Trade to compel every railway director who has a seat in 
Parliament to pass an examination in brake lore before 





much of 


mad 
slow and unsatisfactory ye tg hy ape 


to | in the adoption of efficient brakes, 


ignorance of railway directors on everything connected 
with the subject. Why they should rest content to 
remain thus oblivious of matters which are vital 
importance to the shareholders whose interests they look 
after, it is difficult to explain, except on the hypothesis 
which we have already put forward, or that they refuse to 
learn lest their tongues should be tied in Parliament by 
their + for truth. It is fair to say that there was 
one notable exception among the gentlemen who spoke 
in what they suppose to be the interest of railway com- 

ies. Mr. Leeman said that the Royal Commission 


come to the unanimous conclusion that the principle 
of a continuous automatic brake was that which was 


required for the safety of the travelling public in this 
country, and in support of this conclusion he quoted a 
letter written in 1877 by Mr. Harrison, in which that 
—- gave it as his strong opinion that a railway 

rake to be efficient should be continuous ; that it should 
be primarily under the control of the engine-driver ; 
that, when necessary, on emergencies, the guard shoul 
have the power of applying it ; that it should be auto- 
matic in its action, and, in the case of the train dividing 
from any cause, that it should be as far as possible 
instantaneous in its operation. “That was the opinion 
of as high an authority as any in this country, and he 
would set it, with t confidence, against that of the 
engineer of the London and North-Western Railway, or 
that of any other authority who could be pees on this 
subject.” Mr. Leeman evidently keeps eyes open 
to what is passing around him, and does not fear that he 
may learn too much. 

rd Sandon’s wale. was, on the whole, not satisfactory. 

It meant that the rd of Trade would not at present 
interfere. The railway directors have another chance 
afforded them of doing what is right without a 
This is, we think, to be regretted. The Board of Trade 
already interferes largely, intelligently, and with much 
advantage in the working of railways. It will not suffer 
a line to be opened which does not comply with certain 
conditions ; and there is no good reason why it should 
not insist that all passenger trains shall be fitted with 
an automatic brake which will comply with fixed condi- 
tions. It would be extremely improper for the Board 
to insist on the adoption of any particular brake ; but 
it is one thing to say that certain conditions must be 
observed in the working of trains, and quite another to 
enforce the obtaining of those conditions by specified 
appliances. If experience is worth anything, it 
is now known that railway companies will not 
adopt a uniform system of continuous brake, or 
enything so like a uniform system that composite 
trains can be worked with it. They will not adopt con- 
tinuous brakes at all if they can help it. It is useless 
for directors, studiously ignorant of the whole subject, to 
assert the contrary. eir excuses for not reg tn! out 
the recommendations of the officers of the Railway 
Department of the Board of Trade are simply ludicrous, 
and no one finds more amusement in them than their own 
officers. If the working of railway trains is to 
regarded as a joke, then such a discussion as that of 
Friday night may be considered pastectery. Tf, on the 
contrary, the conduct of the railway traffic of a great 
country is to be viewed as a serious undertaking, then it 
is certain that men who can speak as directors spoke on 
Mr. Baxter’s motion hardly deserve the confidence of the 
public, however much they may earn the gratitude of 
short-sighted shareholders, who see reduced dividends in 
every improvement. 


+> 


RAILWAY COMPANIES AND WAGON REPAIRERS, 


In Tue Enerneer for 7th March last we commented upon 
an article which had then lately appeared in a Birmingham 
daily paper, criticising the action of the Great Western Rail- 
way may, in requiring an indemnity against legal pro- 
ceedings d upon injuries done by the company upon the 
persons of men employed by owners of private wagons. The 
opportunity was seized upon in Birmingham for the indulgence 
as fit of working-man-worship, and most astounding mis- 
statements and arguments were put forward to show the 
futility and indignity of the ‘precious document.” Un- 
fortunately the matter has not dropped. Another misleading 
article on the subject has ap’ d—this time in the Railway 
Service Gazette. The same illogical arguments are used, the 
same untrue statements of elementary principles of law are 
made, It is difficult to conceive that the writers of these 
articles believe what they argue. The Gazette triumphantly 
observes that when the time comes ‘‘a coroner and a jury 
will make short work of this precious indemnity.” Surely 
it cannot have overlooked the fact that the indemnity 
would never come before the coroner or his jury at 
all. The verdict of a jury would be against the engine 
driver or other person actually guilty of the neglect leading 
up to the injury; the indemnity would only appear for the 
protection of the ae in a civil action against it for 
damages in respect of the neglect of its servant—quite a diffe- 
rent matter. As we have previously observed, ‘ All the 
contract proposes to effect is obviously a civil indemnity to 
the company as a corporation. The injured person may 

roceed civilly or criminally against any other person he likes, 
Why the working man should feel so acutely what the holders 
of free passes take as a matter of course, ex our compre- 
hension.” ‘There is quite enough in these days to create 
antagonism between employers and men, and we might well 
be spared the additional irritation which misleading articles 
such as those referred to create. 





A REMARKABLE BOILER EXPLOSION. 

A sertous and remarkable boiler explosion occurred near 
Bolton on the morning of the 15th inst. The circumstances 
of this explosion place Mr. Fletcher’s conclusions concerning 
the explosion at ma to which we referred in our impres- 
sion for June 6th. in a more difficult light than ever. The 
Bolton explosion took place at the paper mills of Messrs. 
Robert Fletcher and Sons, of Kersley. The boiler which 
burst was one of a of eight which were made some 
twenty-six years ago by Messrs, John Musgrave and Sons, of 
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the Globe Ironworks, Bolton. They were double flued, action of the various parts d whilst a multitude 
were all 34ft. long, and 7ft. Ma. to dee, About half-| of applications of the telephone and are 
past six o’clock in the morning, Mr. Shaw, who has the pélaged out, i vomie of w i is now used, 
supervision of the boilers, on ing his usual round, found | andinothers modificationsare requi the 


verything apparently right. The which exploded, 
pe igh wes the four ta the saugh hed Mie uacal 


quantity of water in it, while the gauge indicated a pres- 
sure of 52 Ib. to the square inch, or 3 tb. less than the) 
ordinary working pressure. Five minutes afterwards, 


as one of the firemen named Edward Edwardson was in 
the act of ing some fuel upon the fire, the boiler in 
question ed, completely wrecking the boiler house, 
and killing one man and wounding many others. It will be 
said at once that nothing is more likely than that a boiler 
twenty-six years old should have been so weakened b 

corrosion, that an event which had long been imminent too 

place at last. But it Bs rmoe that the whole range of boilers 
was insured with the National Boiler Insurance Company, and 
the presumption is therefore that the boilers were not 
ously corroded, but that they had been kept in efficient 
repair under the directions of the company’s 1 tors. It 
is so unusual for an insured boiler to explode, that we are 
justified in rere this event as remarkable. The explo- 
sion bears on Mr. Fletcher's report in this way. It will be 
remembered that at Coltness six boilers out of ten exploded 
simultaneously. Mr. Fletcher states in his report that the 
explosion of first. boiler started the others. Now in this 
latter case, although the boiler which burst was in the mid- 
dle of the others instead of at one end of the row, it started 
none of them, and yet the two boilers next it on each side 
were dislodged and turned half way over, while a large hole 
was made in another boiler by a wheel falling on it. hy is 
it that none of these boilers exploded? We are pleased to 
find that a barrister has been ordered to attend, on behalf of 
the Home-office, the inquiry into the causes of the explosion. 








LITERATURE, 


A Descriptive Treatise on Mathematical Drawing Instruments, 
with hints upon Drawing and Colouring. By W. Forp 
Srantey. Fifth Edition. London: E, and F. XN. Spon 
W. F. Stanley. 1879. 

Tue fact that this is the fifth edition of this book is, 

perhaps, sufficient indication of its value. It is a very 

carefully written description of all the instruments neces- 
sary for making every kind of mechanical and architec- 
tural drawing, and though many of these instruments 
are of asimple character, there are some of a complex 
nature, the use of which could not well be learned with- 
out a clear exposition, such as is here given. The 
author does not, however, confine himself to a description 
of the instrument, but gives much useful information on 
the construction and qualities of instruments, and hints 
for guidance in making a judicious section of instruments 
to suit epouet requirements. Points which would not be 
noticed by a draughtsman or student are referred to, so 
that he learns what to avoid and what to look for. The 
remarks on drawing and colouring have secured the book 
much patronage for preceding editions ; and the author 
has now added to these some further hints which have 
increased their value. The high character of the instru- 
ments made by the author, with many recent improve- 
ments, is sufficiently known and appreciated to make it 
unnecessary to give here any description of them, but it 
may be remarked that the present edition of his book 
describes a number of new instruments of ingenious and 
simple design for producing similar and opposite curved 
forms, for copying drawings, and for measuring areas. 

The improvements shown in compasses illustrate the 

great advances which have been made during the 

past few are in these, the most used of all the instru- 
ments. With these there is not any excuse for makin 

badly executed drawings. The arrangements adopte 

for keeping the lower limbs parallel at different distances 
of separation are simple and effective, and this alone 
obviates the large centre holes which could not be 
avoided with the old instruments except by the use of 
centre plates. There are some students who only need 
to have the best instruments placed in their hand to be 
able to use them to effect, but these are few, so that it 
may be said that to all students learning mechanical or 
architectural drawing and colouring, Mr. Stanley’s book 


forms a necessary guide. 
The Telephone, the Microphone, and the Phonograph. By 
Count Tu, pu. Moncet, C. Kegan Paul and Co., London, 


1879. 

So great has been the interest excited by the discoveries 
of the telephone and microphone, not only in the ranks of 
those whose lives are wholly devoted to scientific pursuits, 
but in every class of the community that reads at all, 
creating a taste for more knowledge on the subject, that 
a book of this kind should be acceptable to many. 
Count du Moncel is known as one of the most copious 
and at the same time one of the most painstaking of 
writers on electrical subjects. His works have become 
classic in France, and are too little known in England. 
His thorough knowledge of electrical subjects enables 
him to present his information in a very attractive form ; 
and it may be taken for granted that his descriptive 
writings are correct descriptions of the instruments about 
which he is be There are differences of opinion as 
to questions of theory even among the most eminent 
_electricians, and this must necessarily be ¢o till the whole 
subject is understood. 

he work before us is an authorised translation from 
the French, but it can hardly be said to be an exact 


translation of the original, because many paragraphs 
have been added and some have been left nih, in ptt 


ance with more recent information that was obtainable 
when the original was written. Commencing with refer- 
ences to the earliest known remarks e as to the 
transmission of sound to a distance, the author rapidly 
carries us on to the time when such ideas were e 

mentally reduced to facts—to the time of Reiss, of E 
Gray, of Bell, Hughes, and Edison. The work of these, 
and of a score of others, is explained, and the position 
of each in the long roll of experimentalists truly indicated. 
The theory of the instruments is discussed, and the 





generalaccept- 

ance of which is relegated to the future. On the whole 

we can strongly recommend this book as containing a 

faithful history and exact descriptions of the more im- 

rtant instruments, amply illustrated by well-executed 

} s and woodcuts. e name of the translator is 

not given, but whoever he is the work has been done well, 

and the many difficulties of the French original ren- 
dered into terse and vigorous English. 
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THE THUNDERER GUN IN THE ROYAL 
ARSENAL. 


THE anqennie of the burst 38-ton gun have now been assem- 
bled and built up in their proper positions in the piece, the 
whole being held together by means of hoo 
percha impressions have been taken o 


iron bands. Gutta- 
the ago whose 
appearance contributes in any way to throw light on the ques- 
tion of the behaviour of the gun, The Committee appointed 
to inquire into the matter at Malta was so constituted and 
so completely supplied with evidence that it would ap 
improper to assemble another. The opinion of the Gun 
Factories and Royal Laboratory officials should of course be 
obtained now that they have the full opportunity of studyin 
the débris of the explos on, and this has been done, and wi 
shortly be formally sent in. In the mean time there is 
nothing, we believe, to prevent any visitor to the Royal 
Arsenal walking into the shed where the gun is lying and 
forming his own opinion. To enable the mind more ily to 
judge of the truth of the explanation of the catastrophe applied 
y the Malta Committee, the outlines of the charges and, 
jectiles said to have been in the gun have been paises 
the exterior, o posite to their respective in 
the bore. By this means the position of the front charge 
and its probable behaviour are made apparent. We remarked 
not long since that in no instance of an accident has 
a committee of the standing and authority of that of Malta 
been assembled and ordered to report; nevertheless, it would 
be difficult to find one whose verdict has been so lightly 
rejected by many. We may as well, however, say at once 
that General Younghusband and the officers of the rt- 
ment adopt without hesitation the explanation of the Com- 
mittee—that is, they consider that it is abundantly proved 
that the gun was fired with two charges and two projectiles 
in its bore. We will give briefly the evidence in support of 
this conclusion, which, be it observed, admits of being tested 
by anybody. First, three fragments of the inner steel tube— 
notably one numbered 13—exhibit the marks along them of a 
projectile having ploughed its way roughly in the surface of 
the metal, when the latter was not in its true position in the 
gun, but displaced. Now it appears as if it were impossible 
or this effect to be produced by a shell which is in front of the 


exploding powder. No one can well conceive that the 
gas could escape the sides of a projectile to such an 
extent as to burst gun in front of the projectile, so as to 


enable the latter to score its mark on fragments which have 
already been started out of their places. Any persons, as we 
say, questioning this, may go down and i the pieces for 
themselves, and judge whether the pieces do not distmetly tell 
their own tale. Secondly, it may perhaps be remembered 
that the projectile with which the gun had just been loaded 
was a common shell. Now among the débris in the turret 
was picked up a gun-metal stud, which was identified as that 
of a Palliser projectile which had been violently torn: out of 
its seat. How can the presence of such a stud be e ined 
ex by the conclusion that the Palliser projectile with 
which the gun had been loaded for the previous round had 
remained in the bore until it was fired in conjunction with 
the charge and round entered into the bore and rammed home 
on the top of that which had just failed to be fired? It has 
been questioned whether the gun-metal stud of the Palliser 
projectile can be thus y distinguished from that 
of a common shell after being violently torn out of its 
recess. We cannot do better su, that any one rais- 
ing this doubt shonld see the stud and judge for him- 

, for which purpose studs from Palliser and common 
ent are laid with the one in question. It will be seen 
hat the thickness of the metal and the character of the neck 
of the stud are quite sufficiently distinctive to identify it, 
and if this be so, how is this very tangible evidence to be dis- 
posed of except by adopting the conclusion that a Palliser 
projectile took part in the accident and had its stud torn out 





; of the accident, Ge: 





in support of his opinion; but any one interested in the 
matter will do to visit. the Royal Arsenal and ex- 
amine the actual m and its fragments for himself, 
when we think evidence will be presented to him of a 
character which cannot be compared with the impression 
on men’s minds that they saw three projectiles strike 
the water, or that they observed smoke emerging from 
the muzzle of the C aprbage rr be it observed, that is 
met with a point-blank contradiction from the mouth of other 


witnesses. In short, what we now have to point out is that 
the Gun Factory authorities endorse the verdict of the Malta 
Committee, judging from the ap ce of the tubes of the 
burst gun, while the Lal ry 


authorities identify be 
Palliser stud, and both submit what they judge to be 5 
takeable evidence for public investigation in support of their 


decision. 
We believe we are right in adding that on ys g first told 
bss Campbell, the Director of Artillery, 
at once gave it as his opinion that pod had been double- 
loaded, and on bei ed how he d account for such a 
mistake being e, gave instances when this blunder had 
been before made, but detected previous to the firing of the 


gun, 








THE WRITING TELEGRAPH. 

CowPer’s writing telegraph has been placed on the London 
and South-Western Railway, and has been working most suc- 
cessfully from Woking to Waterloo, a distance of 264 miles, 
writing off the messages in ink, one after the other, in a per- 
fectly legible manner, whether regular line messages or 
messages made up in order to give the instrument more 
work to do. On some days more resistance coils of wire have 
been jntroduced into the two line wires, in order to 
represent greater distances, and thus 624 miles and 
994 miles have been worked through in a most satis- 
factory manner, it only being necessary in such cases to 
add a few more cells of the battery, which in no case 
was as powerful as is very often used on the same line. The 
effect of the currents through the multitude of other line 
wires, in close proximity to the two in use for the writing 
telegraph, was closely observed, and the effect of induction 
was so exceedingly small, as only to mgs occasionally a 
slight roughness in a straight line, w the pencil of the 
operator was quite stationary, but such effect was hardly ever 

ptible inthe writing itself, and never to affeetitslegibility. 
eunderstand improved instrumentsare now being constructed, 
and will shortly be at work. The fact of this instrument re- 
uiring no clerk to receive the message, translate and write it 
ioen, seems to be much a) iated, as a half-a-dozen such in- 
struments ma their yards of messages into one 
office without the least assistance from the clerk, who may 
from time to time cut off and send out the ready written 
messages ; so that not only is the time of ‘‘ calling ”—as with 
ordinary instruments—saved, but the time of waiting till the 
clerk can attend at the other end of the line to receive the 
signals, which very often amounts to a much longer interval 
than is requi for the whole message to be trans- 
mitted, especially in offices fitted with many instruments. 
There is also a advantage in having an absolute 
record of what has been sent by the writing telegraph 
at the transmitting station. Another very important 
feature is the facility with which all that it is neces- 
sary to learn to use. the instrument may be found out in five 
minutes. Every operation is exceedingly simple, and there 
are practically no fine adjustments anywhere. Variation in 
the power of the bat’ is of no importance, as its effect may 
be overcome by simply pushing the levers, carrying the 
springs against which the needles pull, a little farther in or 
out, as may be any. The pen, which is a very small 
glass capillary s tube, is, though of glass, very strong— 
it may fall several feet on to a bare floor without breaking— 
and is very easily adjusted. The writin —— presents 
facilities and advantages which, we believe, will make its 
adoption rapid and extensive. 








THE SOCIETY OF TELEGRAPH ENGINEERS. 

On Wednesday evening the Society of Telegraph Engineers 
met at a conversazione held in the western galleries of the 
South Kensington Museum. The occasion of the meeting 
was the presence in London of the delegates to the Inter- 
national Telegraph Conference, A large number of telegraph 
cagineems electricians, and other gentlemen interested in 
telegraphic and electrical science, were thus afforded the 
opportunity of meeting the del 
received by Lieutenant-Colonel 


tes. The visitors were 
. U. Bateman-Champain, 


R.E., ident of the Society, who was supported by the 
Co A very fine collection of telegraphic apparatus and 
instruments of every description was arranged in the galleries 


and served to render the soirée most interesting. There 
were over 50 exhibitors who contributed objects of interest, 
among whom were her Majesty’s Postmaster-General, Mr. 
Latimer Clark, Messrs. Siemens Brothers, Sir William 
Thomson, Mr. E. A. Cowper, the Kew Committee of the 
Royal Society, the Telograp! Construction and Maintenance 
vompenyi ane the India-rubber, Gutta-percha, and Telegraph 
Wor! ° 


The most prominent among these were Messrs. Clarke, 
Latimer, Muirhead and Co.’s collection of apparatus, illus- 
trating the difficult operations necessary in order to arrive at 
a balance for duplex cable penx op bs Dr. Muirhead’s ori- 

condenser was shown, as well as his proposed standar.1 
condenser. Mr, 


r’s writing telegraph was exhilite |, 
and attracted much attention, as did also Mr. Crossley’s tele- 
phone transmitter for increasing the volume of sound in an 

telephone, Professor = induction balance 
and audiometer were exhibited by Mr. W. Groves, and a large 
number of phic instruments were exhibited by the Post- 
master-G. One of Messrs. Brotherhood’s small engines, 
arran; on a neat and well-designed bed, and carrying a 
small Siemens dynamo-electric machine ateither end of the crank 
shaft, was shown, the engine being i worked by the 
—_ oe — gf the time F ged electro- 
ynamic machines. together the display o! legraphic 
apparatus was perhaps the finest ever brought together from 
a scientific point of view. 


of it? Thirdly, it will be seen that the front charge of powder | Outside the galleries and at the top of the building were 
in donbiolented is situated but little behind the place | four Siemens electric lamps, which received their current 
where the gun pteetins the eonanst ocular demon- from machine placed in the Albert Hall. They were fitted 
stration that ac of powder acted in the position that it | with reflectors, and shed a brilliant over the 
would take if expl in the act of being forced forward and | gardens beneath. There was no other electric lighting, the 
set up between the projectile loaded before it, and that one that eries themselves being illuminated by the ordinary gas 
belonged to it and lay in front of it. ets. During the evening the band of the al Artillery 
Mr. Bramwell has recently read a paper at the Royal Insti- | performed an excellent ion of music, and altogether the 
tution pu forward this evidence in proof of the dotble ing was a very pleasant and ing character, and 
loading of gun, and has exhibited the pieces of tube was in every respect thoroughly successful. - 
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THE RAS. SHOW AT KILBURN—12-H.P. CONDENSING ENGINE. 
MESSRS, ROBEY AND CU., LINCOLN, ENGINEERS. 
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We illustrate above a 12-horse power stationary — | pump is worked by a prolongation of the piston rod, which | fitted with expansion gear, the cut off valve being adjustable 
which will be exhibited by Messrs. Robey and Co., at Kil- | is coupled to the air-pump rod by a right and left-handed | by a hand wheel while running, the grades of expansion 
burn. We have referred to this engine at page 441. The 
cylinder is li}in. diameter and 22in. stroke. The air- 


screwed coupling. The air-pump is 4in. diameter, and has | varying from jth to {th of the stroke. Messrs. Robey will 
india-rubber valves working on brass seats. The engine is | exhibit engines of this kind from 8 to 20-horse power. 











THE R,A.8S. SHOW AT KILBURN—COMPOUND SEMI-PORTABLE ENGINE. 


MESSRS, JOHN FOWLER AND CO., LEEDS, ENGINEERS, 
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regular work which is unparalleled, considering its size— 

that, in fact, the consumption of fuel in an ordinary commer- 

— engine of this type is leas than that of’a racing por. 
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We illustrate above an engine of the semi-portable type, We have referred to this engine in another page. It repre- 
which will be exhibited at Kilburn by the patentees and sents an important innovation on the existing practice of 
makers, Messrs. J. Fowler and Co., of Leeds. The novelty makérs of portable and semi-portable engines. It is stated 
about thé engine is that it is of the compound gonstruction. thgt an economy has been obtained with this engine jn 
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NEW DRAWING INSTRUMENTS. 

Some of our readers will be interested in some notice of the 
improvements in drawing instruments which we illustrate 
herewith. Fig. 1 illustrates a new form of parallel ruler, 
which is pucwney designed to facilitate drawing ber 
of lines at determinate equal distances apart. It — 
that in the centre of the roller at the back is a worm el, 













- Pile a small — 0} 
Ww) is geared, the q' 

lever, as shown. It is obvious that the q cause 
the worm to turn through a greater or less part of a complete 
revolution, as it is permitted to rise to a er or less height. 
This vertical movement of the quadrant lever is regulated by 
the set screw on the quadrant lever. The ruler is thus 
caused to move a determinate distance by pressing the lever 
down with the finger. By releasing the 
lever, and again pressing upon it, the ruler 
moves to the same distance for drawing 
a next line, wii anal 

new arrangement of compasses, whic 

will be appreciated by all ag 
engaged on fine work, is shown by Figs. 2. 
The "ance of this instrument consists 
in the arrangement of the centre-point, 
which remains stationary whilst the pen 
or pencil, resting by its own weight on the 


by a quadrant and ratchet 
t being on the end cs spring 





Fias. 2. 


paper, is guided round by gently turning, without. pressure, 
the small knob at the upper end of the tube. By this means 
the misplacing or sliding of the centre-point and the cutting of 
the paper by the pen are avoided. ‘By means of this fixed 
centre-point any number of concentric circles may be drawn, 
without making a hole of very distinguishable size on the 

per. The pen can be regulated without lifting the instru- 
ment itself off the paper, and even the most minute circles 
can be formed neatly and quickly. 

A new form of Jotting pen is shown in Figs, 3—one for 


\e 


ef , 





Fies. 3. 


dotting straight lines, and the other for use in compasses. 
The former has to be placed against a thin flat ruler, so that 
the guiding disc at the bottom runs upon it, and through a 
little pressure acts on the lever, which holds a pen of the 
ordinary form. The latter must be at the same time shifted 
to the proper angle with the lever, so as to give the marks on 
the paper. To insert another wheel for drawing dots of 
different lengths or distances apart, it is only necessary to 
lift the spring slightly and turn it sideways. This secures the 
guiding disc, when it may be removed, and replaced by another 
of a different pattern. The circle dotting pen, for use with 
compasses or beam com is constructed very similarly 
to the line pen, except that the disc which determines th 
character of the dotting runs upon the paper. The special 
feature of this dotting pen is, that the dotting is performed 
by a pen, and not by a wheel. 
A new arrangement of pen for drawing double or very heavy 
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lines, is shown at Fig. 4. By means of this pen two similar 
or dissimilar lines may be drawn simultaneously, or a line 
may be drawn of greater width than by any pen with which 
we are acquainted. This pen, as well as s or large-hand 


ye we also made with points in which a sappbire is im- | 


Points thus made retain their sharpness for a great 


length of time, and the form of the pen is maintained, which | 


is a matter of importance for fine work. 


Another pen, which is also provided with sapphire.points, . 
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is shown in Fig. 5. The head of the adjusting screw in this 
pen is made rather larger than usual, and is divided at the 
— fare. eT wd EE notches, each alternate 
note mar a on the face. By this arrange- 
ment a untlorm thi tan yee go may be Pe be re after 

g or clearing the pen, and any desired thickness may be 
repeated, without any loss of time in trial of thickness on 


the paper. A small spring automatically holds the divided 
screw-head in any place, 
A simple ent of beam compass is shown in Fig. 6. 


In this instrument two sliding sockets are employed as usual, 
one of which is for the receyte of the reversible pen and 
pencil piece, but the other, holding the centre-point, is pro- 
vided with a simple i 
consisting of a small fluted roller, which 


t fi i d ad; 
arrangemen dhe th Fg justing 


it, 
on the 


ism the micro- 
and handling 
of the instrument greatly facilitated. ing greater 
the slide can easily be moved without touc! the 
' roller handle. 
These instruments are of German manufacture, and are 
' being introduced into this country by Messrs. Hermann and 
Co of 21, Leadenhall-street. 





Spring bows something like those illustrated in Figs. 2 have 
long been known as the Swiss pump bow, and have been 
illustrated in Stanley’s treatise on drawing instruments and 
on drawing and colouring. Too great a range of diameters 
has, however, commonly been attempted with these bows, 
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and in this respect those we illustrate show some improve- 
ment, as, being confined to a small range of sizes, the pen can 
be used with one hand for the smallest sizes, and will make a 
clean line. 
piece is noteworthy. 











SIMEY’S BULKHEAD DOORS. 


sudden emergency, as after a collision, whether caused by 


which it is possible to work such gear, has frequently resulted 
in the loss Mt the vessel, ‘These doors are usually worked, 


both up and down, by a screw rod which passes through a 
nut fixed to the door, and is turned by a hand wheel on the 
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The method of fastening the pen to the sliding 


Tue delay in closing the water-tight doors of ships upon a 
their operating gear being out of order, or by the slow rate at 


| Western Hailenar,. cad at @ much 





moment by one man, and yet be easily raised when required 

temporarily opened. ; : 

sorb Ce amber Rye gt, es Bee omg 

as 3 and are provi with a suspension per- 

ently attached to the door and carried up to the main or 

meee Seek, and slotted, Figs. 1 and 2, to receive a key, by 

which alone the door, when raised or open, is retained in that 

position, the key resting on a suitable su on the deck or 

under the deck. This can be easily ed out, where- 

upon the door will ——oe fall by its own weight into its 

socket frame on the bulkhead. It is of much less importance 

to open the door quickly, and the means of doing this consists 

of a rack formed on the suspension réd near whatever deck or 

platform is most convenient, and of a worm or pi to gear 

therewith, mounted so as to be thrown out gear, Fig. 2, 

with the rack when the door is open. When it is daairel to 

open the door the worm is put into gear, Fig. 1, and turned 

by a ratchet or winch handle, and the door is lifted by the 
action of the worm or pinion on the rack, at least as speedily 
as by the means now in use. 

e shock caused by the sudden fall of the door in closing, 
as above described, may be relieved by | ming 4 a cushion of 
india-rubber at the bottom of the door for the door to 
fall upon; and the door, if of great weight, may also be 
pres balanced by a counterweighted lever as shown, so as to 
essen the concussion. 








METROPOLITAN RAILWAY EXTENSIONS. 

AN important extension of the Metropolitan and St, John’s 
Wood Railway to Harrow is now in course of construction. It 
commences by a — with the existing tunnel under the 
Pinebbepaoed, about 500 yards north of the Swiss Cottage 
Station. The present tunnel will be lengthened about eighty 
yards, and at its mouth a handsome and commodions station 
will be erected, opening on to the Finchley-road, Half a mile 
further on the line passes under West End-lane, where there 
is to be another station, which is already in an advanced state. 
It next crosses over the Hampstead branch of the London 
and North-Western Railway, a work of considerable difficulty, 
as that line is itself formed on an embankment about 25ft. 
high, and the foundations for the new bridge had te be 
carried down through’ this embankment to the solid ground 
beneath, A second gponing is also provided so ag to permit 
of the widening of the London and North-Western to four 
lines of rails at afuture period. For the next quarter of a 
mile the new line is. carried on a viaduct consisting in the 
main of semicircular brick arches of about. 30ft. span, but 


having also four larger ings at the points where it crosses 
the Iverson-road, the. Loveridge-road, and. the Edgware and 
Christ Church-roads. The two first-named roads are crossed 


by noble brick arches built in _ of blue rec omer: bricks 
set in cement, the spans on the square being respectively 
104ft. and 84ft., and the heights from the pam Aan to the 
under side of the arch 28ft. and 23ft. The Edgware and 
Christ Church-roads are also crossed by large arched bridges 
with spans of SOft. and 70ft., and headways of 20ft. and 17ft. 
respectively, but in these cases the materil employed is cast 
iron, as the headway at the disposal of the engineer did not 
admit of brick arches. It is proposed to place a third station 
at the Edgware-road, and every exertion is being made by the 
company to have this, as well as the two other stations before 
mentioned, sufficiently completed to enable them to open the 
line up to this point in time for the show of the Royal Agri- 
cultural Society of England, which is to be held in the 
immediate neighbourhood. 

After crossing the Edgware-road the line enters upon what 
is at present a more rural district, although the land from this 

int to the river Brent, near Kingsbury Bridge, is rapidly 
Dine laid out for building, and will soon constitute another 
suburb of the metropolis. A considerable extent of land has 
been purchased by the railway company in this district, part 
of which will be used for the erection of locometive shops, 
of which the company stand in great need, and the rest 
will be sold off for building purposes. The United Land 
Company has also just laid out a considerable estate for 
building, and the other landowners are more or less following 
their example. 

Stations will be provided at once at Walm-lane and the 
village of Neasdon, and land will be reserved for the erection 
of another and intermediate station when the growing traffic 
— it. The works on ~ sr ar ey ina ota state. 

On the remaining portion ine, from Kingsbury to 
Harrow, the works are only just commenced, but as the 
greatest part of the land has now been arranged for, they will 


soon make 
The 8 station at Harrow will be a mile nearer to 
the present one on the London and North- 
level, which will be 
e illustrate at page 445 
ving shows the condition 


inhabitants. 








Mr. Charles Liddell, Abingdon- 
-| engineer, and Mr, Joseph Fi the contractor for the 
works, 
or 
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THE Select Committee of the House of appointed to 
ae orate Whittenllia roe dos, Ten Fisotok anos 
ment over recess, . Lyon 

ing. The witness under e at this sitting was 

- Wma. Harwoop, Commissioners of 

Sewers in the City of London. In reply to the chairman, Colonel 
YWOooD the of Sewers ha 


80 
much illumination was required it would only be necessary 
for a limited number of hours. 
The CHatnMan asked whether the Commissioners had sufficient 
power without further legislation to allow any company to lay 


wires for lighting 
Col. Haywood ~ | he thought they had—in fact he had no 
doubt they had—under the City of London Sewers Act, 1848, 
The CuareMaN: I think in October last you visited Paris to 
examine into the electric lighting ? 
So Barreca rg heated Seta 
at consi e le’ u e system of electric lighting he saw 
eo edvis vised the Commissioners, ing at 


experiment of the electric light on the Holborn Viad 
experiment made lasted exactly three months. The Commis- 
sioners entered into an arrangement with the Société Générale 
iaduct on the Jablochkoff principle 
e Viaduct was first so lighted on Decem- 
ber 14th. The cost of the lighting itself was at the rate of 
107d. per lamp per hour, but the Commissioners undertook also 
the expense of erecting a shed for the steam engine, and doing a 
variety of work to enable the wer pram Aad carry out the experi- 
ment. That was really the cost of working. 

The Cuarrman : Was the contract for 10°7d. per hour upon 
the supposition that the experiment was only to be a limited one, 
or that it was to be continued? 

Col. Haywoon said it was upon the supposition that the experi- 
ment was to be limited. Subsequently the Electric Lighting 
Company offered to reduce the price to 5d, per hour, but the 

issioners having seen the experiment came to the conclu- 

sion that it should not be continued beyond the three months 
originally fixed, and it accordingly terminated on the 9th of 
March. They considered that the electric light was not suffi- 
ciently satisfactory in point of certainty and in point of econom 
mainly to render it advisable to further with the experi- 
ment. The missioners took a different course from the Board 
of Works, as they thought there should be a perfectly undivided 
responsibility in the matter. They placed the whole working 
unreservedly in the hands of the Société, simply saying to th: 
**We will do these works, establish the system, and you 
work it in any way you think proper, we simply paying you so 
much per night for the lighting. There were sixteen electric 
lights on the Embankment, lighting a total length of 1500ft. 

they were 110ft. apart, and each lamp lighted 888 yards super 
of public way, and when they were lighted eighty-six gas lamps 
were not lighted. The gas lamps were 24 yards apart, and each 
lighted about 164 yards super—that was about one-fifth of the 
area which the electric light illuminated. On four occasions the 
electric light failed, but the Commissioners, not knowing very 
much about the electric light, had the ordinary gas-lighter in 
attendance, and he relighted them on those occasions. itness 
had not heard of any such accidents on the Embankment. The 
reasons given by the company for three of these failures were— 
for the first that there was some interference with the electrical 
machine, that it was also very rough weather and five globes were 
blown off, which prevented the candles from being relighted ; for 
the second that the engine driver got inebriated, and let the 
engines stop; and for the fourth—on the 9th February—that the 
weather was exceptionally rough, that the candles were supposed 
te have get wet, and the man in charge was careless in not re- 
lighting the lights, thinking it needless to do so at eleven o’clock 
at night. But however these failures occurred, the responsibility 
was entirely with the Société. 

Answering further questions Col. Haywoop said the Com- 
missioners had no photometric experiments; he relied for the 
illuminating power upon the statements made to him by the 
Société Générale. He did not think for a moment that the Société 
desired to make false statements, but still subsequent photometric 
experiments had clearly shown that the illuminating power which 
he in his report assi to the electric light was very much in 
excess of the actual illuminating power. 

The CHarrMan: How many candles did you give to each 
Jablochkoff lamp? 

Col. Haywoop : I forget the number of candles I gave to it, 
but I find that I gave the illuminating power on the Viaduct as 
14 times that of the 86 gaslights. I took the 16 electric lights as 
giving 14 times the light of the 86 gaslights, and with the 
opalescent globes seven times. But the experiments of the Board 

Works, which I take to be perfectly accurate and reliable, 
show that the estimate was very much in excess of the real light 
given by the candles. In fact, the Board of Works’ experiments 
show that the naked light of the Jablochkoff candle is equal to 
371°1 sperm candles, and that when it is enclosed in an on globe 
it is only equal to 154°9 sperm candles, showing 59 per cent. of 
loss. In a frosted globe it is about 30 per cent. more. The 
ordinary batswing burner, which is used on the Holborn Viaduct 
for per wcrys | gas, the burner which is used almost exclusively 
throughout the whole of London, is equal to about fourteen 
sperm candles. Therefore, from these data the sixteen electric 
lights were equal to 2478 sperm candles and the 86 ordinary gas- 
burners, consuming five cubic feet of gas per hour, were equal to 
1204 sperm candles, showing that the electric light, when enclosed 
in opal globes, only gave about twice the light of the gas lamps. 
A variety of observers within the last few months have placed 
the light of these electric candles at very various figures indeed. 
I find one put down at 700 candles naked, whereas the Board of 
Works simply put it down at 378 naked. Mr. Sugg, a very com- 
i i ts it down 
orks puts it 
; \ of Liverpool, on the other hand, who has 
had considerable experience in these uts it down at 
344 candles, which is less than the Board of Works puts it at. 
I should have ones looking at it with the naked eye, that 
there was a slightly higher illuminating power than that ed 
to it by the Board of Works, but I do not for an instant to 
put my observation against the observations made by the Board 
of Works. ly while the electric light was being experi- 
mented on the Holborn Viaduct—and I saw it nearly 
nightly—I came to the conclusion that there was more than 
double the amount of light on the Viaduct than was given by 
gas. However, as the Board of Works are perfectly unpre- 
a in the matter, I have placed the illumination of the 
hte ee 7 net by = before the Committee. 

e lighting on the ent, as given by the 

Board of Works, is 5°73d. per lamp per hour. : 7 
_The CuarkMan: Your first estimate was that it cost seven 
Sos te amount of the gas; at 5°73d., what would that 
Colonel Harwoop: Taking it at 5°73d., the cost of lighting 
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ee ete ee ee ee e Viaduct to four times the 
cna of sevent sires dowble p Heb far i broadly speoking— 
ates or a me ats tn am 
sue tak tae aon le economies being made in the 
prign of the unin oh Se pram mempent. 
The Cuarrman: And the candle which used to be supplied 
for 4d. or 5d. is now su; for 1d.? 


Colonel Harwoop: 1 was not aware that it was so much 
sedans’ as that, but Petronas vapein in aes last 
year, me ex ve to 
reduce the cost of the candle, and, of course, thes coomedl’s 
bable, looking to the fact that the manufacture was an en : 
new 

The Cuareman : I su that you, as an engineer of the Com- 

Sewers, want to get the best light, and that if 
the electric light developes and your powers are sufficient, you 
will be quite willing to watch the development of this new lighting 
agency ? 

Colonel Haywoon : Certainly; and directly it is sufficiently 
the Commissioners can see that th 


is what it comes to after all—you may be pretty certain that it 
will be introduced for lighting the public ways of the City ; but 
its reliability and its economy must first thoroughly well 
developed, I think, before there is much probability of its being 
used in the streets of the City. 

The CHARMAN: You are probably aware that at the present 
moment the lights are stretching two miles in length from 

‘haring-cross, and worked from one engine ? 

Colonel Harwoop: Yes ; that is, two miles in both directions. 


looking at the | I know the length to which the electricity can be conducted has 
public interest which was felt in the subject, to make a a bee’ i 
uct. 


m much i 


the last year. When the Société 
Générale fitted u 


the lamps on the Holborn Viaduct the 
thought they could not rely upon the electric fluid running with 
certainty more than 1000 metres. 

The CuarrMan : I was-only drawing your attention to the fact 
that if this is practically sustained for some time, a central station 
at Charing-cross might light up Paddington? 

Colonel Haywoop: Certainly ; of course everything within a 
radius of two miles might be lighted. 

The Cuatrman: So that you would not require so many 
stations for lighting the public streets ? 

lonel Haywoop : No; and that would reduce the cost very 
much. A multiplicity of stations would very much increase the 
cost of bweres ® 

Replying to Mr. Puleston, the witness said he had not seen the 
recent ae of the Société Générale, and had not read the 
figures the large te they had made. If they made 
U1. 


large profits, that would immediately develope competition, and 
it igs bee that the cost of the electric light would be 
largely redu 


. It was, in his opinion, iomnanens to authorise 
the municipal authority, or others, to establish electric lighting 
in the public streets at the present time; for he thought the 
light was not sufficiently developed to render it expedient to 
authorise, at any rate, any commercial companies to open streets 
for the = on He did not think that experiments could be 
conducted better by municipal authorities than by companies or 
private individuals. He was in favour of permitting private 
enterprise to develope everything, broadly speaking. It was, he 
thought, doubtful whether railways, tramways, and other such 
conveniences, would have been developed to the extent to which 
they had been by municipal authorities, or by the Government. 
Competition developed everything in this country, and we should 
never get a full development of the electric light, just as we never 
got a full development of gas, without competition. 

. Poteston: Is not gas largely used as a means of ventila- 
tion, when it is not required for qighting ? 

1TnEss : Yes; largely, I think, in large establishments. It 
is so used very extensively indeed in the City. For instance, 
nearly all the large banks and nearly all the large chambers for 

blic meetings have it ; and gas is very extensively introduced 

‘or cooking purposes. One of the great advantages of the electric 
light which has been adduced is that it is free from heat; and 
from his tof view he should consider that advantageous ; but 
two-thirds of the poorer consumers of gas rely upon the heat of 
the gas for their warmth. You will hear persons in a lower con- 
dition of life repeatedly speaking of the warmth the gas gives 
them, and of the comfort they derive from it. Of course I 

that warmth as an adjunct of the vitiation of the atmo- 
sphere, which undoubtedly arises from gas. 

. Puteston: Is there any direct means of making a fair 
comparison between the cost of the electric light and that of gas, 
as I understand the lew companies publish their regular reports, 
and all the items and details are given ? 

Wirness: Yes, the whole economy of a gas-making establish- 
ment is thoroughly well known. The whole of the details in fact 
of the gas manufacture of London are thoroughly well known 
not only to the companies, but to the whole world as well, an 
that has been the case ever since the year 1860 I think. 

Mr. Putxeston : How do you account for the greater success 
and the greater freedom from accident of the electric lights on the 
Embankment as compared with those of the Viaduct? 

Wrrness: I have no means of accounting for it. I know the 
agains in the City was very narrowly watched by the City police, 
who were directed to report accu y every failure of the light. 
I should think that the electric lights in streets would be subject 
to such ties, but I do not say that the defect would be 
invincible. I dare say they may overcome it in time, but I con- 
fess that I should fear to entrust the lighting of important public 
thoroughfares altogether to the electric light with my present 
knowledge of it. 

Mr. Puteston: Doyou consider that the Commissioners of Sewers 
have agp enough to authorise the lighting of the streets in the 
~~, y electricity ? 

ITNEsS: I have not the slightest doubt of it. There was a 
notable case in which they once allowed a gas company—the 
Great Central Gas eng ae Pre “| down ee eo throughout the 
entire City before they had obtained an Act of Parliament. That 
was somewhere about the year 1849, and I believe its powers 
remain intact. 

Mr. Puteston: Would you consider it wise to any these 
privileges, for instance, of supplying the electric light to shops, 
and so on? 

Wirvess : If it involves the use of the public thoroughfares 
for the purpose, in my opinion the electric light is not sufficiently 
developed to justify those powers being given to any company, 
or to justify those who have the power in exercising it. For 
instance, I should not advise the Corporation to exercise the 

wer. 

POM. Puteston: You are aware that Liverpool applied for 
ped powers, they believing that they had not the power exer- 
cl ‘ou? ; 

Wreeies : I think I recollect hearing that they did, but I 
know nothing about the powers of Liverpool. 

Sir Davin WEDDERBURN : You spoke of gas being extensively 
used for the purpose of ventilation ; is it as a rule a satisfactory 
means of ventilation ? 

Wrrvess: Yes, it brings the exhausting power to the proper 
point, which is the roof. 

Sir D. Weppersurn : But unless it is very carefully arranged 
is it not liable to vitiate the atmosphere very nearly as rapidly as 


S Siocicens Lahouddiaemiibes thes Sapetpunliie., ‘he prodacte 
ITNESS : say e 
combustion of gas are the first to go off into the air. 

Sir D. Wzppersurn: They ought to be I am aware; but do 
you find in they are? 

Wirvess: Yes, I think so. The sun-burners which were first 
introduced about fifteen or sixteen years ago are very extensively 





City, and if it had been found that the atmo- 
by them they would never haye been intro- 


: They have in some clubs 


, abandoned 
dati, Fam gug: account I believe; you are not aware that 
they have done so in the City? 


irnEss: No, I never heard of any case in which that has 
beendone. I am fittinguponeat the present moment for ven 
the laboratory of a chemist. They may have taken them away 
from clubs on account of their intense ugliness. 

This concluded the evidence which the Committee Lm rage to 
call, and the room being cl the Committee proceeded to con- 
sider rt. The chairman submitted a draught report, 
which was practically adopted, only very slight alterations being 
introduced. The report was presented to the House of Commons 
an omnia ep apenas Hee o 

general nature of the electric been explain 

in the evidence of Professor Tyndall, Sir William “oe maga 
Dr. Siemens, Dr. Hopkinson, and others. It is an evolution of 
scientific discovery, which has been in active progress peo | the 
whole of this century. Essentially the electric — is produced 
by the transformation of energy either through chemical or 
mechanical means, The en may be derived from natural 
force for instance, a waterfall, or through combustion of a 
arene in the cells of a voltaic battery, or of fuel in a furnace. 
The energy being converted into an electric current may 
be used to manifest electric light by passing between carbon 
points or by rendering incandescent solid bodies such as 
iridium. A remarkable feature of the electric light is that 
it produces a transformation of energy in a singularly complete 
manner. Thus the energy of 1-horse power may be converted 
into gaslight, and yields a luminosity equal to 12-candle power; 
but the same amount of en transformed into electric light 
produces 1600-candle power. is not therefore surprising 
while many practical witnesses see serious difficulties in the 
epeaely adaptation of the electric light to useful purposes 
illumination, the scientific witnesses see in this economy of force 
the means of great industrial development, and believe that in 
the future it is destined to take a leading part in public and private 
illumination. There is one point on which all witnesses concurred— 
that its use would produce littleof that vitiated air which is largely 
formed by the products of combustion of ordinary illuminants. 
Scientific witnesses also considered that in the future the electric 
current might be extensively used to transmit power as well as 
light to considerable distances, so that: the power applied to 
mechanical purposes during the day might be made available for 
light during the night. our Committee only mention these 
opinions as showing the importance of allowing full development 
to a practical application of electricity which is believed, by com- 
care witnesses, to have future important bearings on industry. 

far as the practical application of the electric light has al 
gone, there seems to be no reason to doubt that it has establish 
itself for lighthouse illumination, and is fitted to illumine large 
symmetrical places, such as squares, public walls, railway sta- 
tions, and workshops. It is used in Paris for lighting shops which 

uire a light by which different colours may be distinguished, 
and has recently been used in England for the same with 
satisfactory results. Many trials have been m or street 
illumination with greater or less success. Compared with 
the economy for equal illumination does not yet appear to 
conclusively established. Although in some cases the rela- 
tive economy for equal candle power is on the side of the electric 
light, yet, in other cases, gas illumination of equal intensity has 
the advantage. Unquestionably the electric light has not yet made 
that progress which would enable it, in its present condition, to 
enter into general competition with gas for the ordinary 
purposes of domestic supply. In large establishments the 
motors necessary to produce the electric light may be readily 
provided, but so far as we have received evidence, no 
system of central origin and distribution suitable to houses of 
moderate size has hitherto been established. In considering how 
far the Legislature should intervene in the present condition of 
electric lighting, your Committee would ohserve generally that in 
a re which is developing with remarkable rapidity, it would 
be lamentable if there were any legislative restrictions calculated 
to interfere with that development. Your Committee are not, 
however, in a position to make recommendations for conditions 
which may hereafter arise, which at present do not exist as 
to the distribution of electric currents for lighting private 
houses from a cen source of power. No legislative powers 
are required to enable large establishments such as theatres, 
halls, or workshops, to generate electricity for their own use. 
If corporations and local authorities have not power under 
existing statutes to take up streets and lay wires for street light- 
ing, or other public uses of the electric light, your Committee 
think that ample power should be given them for this purpose. 
There seems to some conflict of evidence as to whether the 
existing powers are sufficient or not. But even in regard 
to local authorities it would be necessary to impose restric- 
tions upon placing the wires too near the telegraph wires 
used by the Post-office, as the transmitting ope of the 
latter would be injuriously aff by the too close 
proximity of the powerful currents needed for producing light. 
Gas companies, in the opinion of your Committee, have no special 
claims to be considered as the future distributors of electric light. 
They possess no monopoly of lighting public streets or private 
houses beyond that which is given to them by their power of 
laying pipes in. streets. Electric feet committed to their care 
might have a slow development. sides, though gas companies 
are likely to benefit by the supply of gas to gas engines, which 
are well suited as machines for producing electric light, the 
general processes of gas manufacture and supply are quite unlike 
those needed for the production of electricity as a motor or 
illuminant. Your Committee, however, do not consider that the 
time has yet arrived to give general powers to private electric 
companies to break up the streets unless by consent of the 
local authorities. It is, however, desirable that local authorities 
should have power to give facilities to companies or private 
individ to conduct experiments. When the progress of 
invention brings a demand for facilities to transmit e icity as 
a source of power and light from a common centre for manufac- 
turing and domestic purposes, then no doubt the public must 
receive compensating advantages for a monopoly of the use of the 
streets. As the time for this has not arrived, your Committee 
do not enter into this subject further in detail than to say that in 
such a case it might be expedient to give to the municipal authori- 
ties a preference during a limited period to control the distribu- 
tion and use of the light, and failing their acceptance of such a 
sagan ora that any monopoly given to a private company should 

restricted to the short period required to remunerate them for 
the undertaking, with a reversio: i the m i 
authority to purchase the plant and machinery on terms. 
But at the present time your Committee do not consider that 
any further specific recommendation is n than that the 
local authorities should have full powers to use the electric light 
for pur of public illumination, and that the Legislature 
should show its willingness, when the demand arises, to give all 
reasonable powers for the full development of electricity as a 
source of power and light.” 








Sourn Kxystneton Muszum.— Visitors during the week ending 
Sane 14th, 1879:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9702; mercantile marine, 
building materials, and other collections, 1737. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m, till 6 p.m., 
Museum, 2472; mercantile marine, building materials, 
collections, Total, 14,043. Average 
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Grants and Dates of Provisional {onal Protection for Six Months. 
oe. Enoravine upon Guass, &c., F, Kaiser and A. A. Duplessy, Havre, 
ce.—l5th March, 1879. 
rn Feaceaae Cran , J. B, Coudoint-Gougeul, Montmorillon, 
France.—19th March, 1879. 
1153. Composition for Nag oe &c., Cast Inow Sunraces, A. Browne, 
thampton- Lomion.2-A. communication from A..F A. 
bel, sen., Paris.— March eh, 1879. 
1775, Priwowceeran, H. W. Pohlmann, Halifax.— 5th May, 1879. 
va ‘ee &c., Merau PLATES, W. H. N. Knight, Pontypridd. 
a 
808. “Laurs, 8. Pitt, Sutton.—A communication from W. B. Robins, 
gp ct wing U.8.—7th May, 1879. 
1831. Recepracies for Hoipine, &c., Liquips, H. J. Haddan. Strand, 
a en a ion.—A communication from Messieurs Brunnschweiler, St. Gall, 


itzerland.—8th am a 
= Inprcatine the TH ess of Sueet Metat Puates, W. P. Buchan, 


w.—9th Ma; 1879. 
soi, Gorrina the Stays of Fire-soxes, R. Peacock and C. Holt, Gorton. 
1 


ontec 


May, 1879. 
1931. Gas Scans, G. PF. L. Fou , Bow, es 
1939. Spinnine MacHinery, M right, Wi —l4th May, 1879. 
1955. Warcues, H. Robert, Clerkenwell-road, London.—15th May, 1879. 


1983. Hose Courtinas, EF. "Schultz, Berlin,—A communication from J. L. 
Dortmund, 


it, Germany. 
1986. Cravat WirHourT Cuasp, %. A. Juin, Boulevard St. Denis, Paris. 
—19th May, 1879. 


2014. Trea’ oe 4 of the Marertats Bortep with Lye, J. Robertson, 
2026. Goes, D. Doyle, ¥ , Ireland.—2ist May, 1879. 

2055. Compinep RatLwAy SLEEPERS and Cuarrs, W. v, bows. Smethwick. 
3087. Drivine Screw PROPELLERS, J. er, 8 ‘buildi 





London. 

2059. Steam Enoine Appuiances, G. W. von Nawrocki, Berlin.—A com- 
munication from A. Ruthel, Berlin. 

2061. CANDLEs and Marcues and Wicks for Lamps, J. L. Field, Worthing. 

2063. Stipine Vatves, P. Everitt, Great + As a 

2065. Mortistne CuisEL, H. Stent, Stratford. 

2067. Sertina Saw TeetH to their Proper ANGLE, J. Trickett, Newark- 
upon-Trent. 

me Poepsneme Meta Puates for being Coatep, D. Grey, Maesteg, near 

end. 

2071, Feepine Turasuina Macuines, F. Smith, Melbourne, Cambridge- 

shire.—23rd May, 1879. 

2075. Maxine Pirzs, &c., D Y. Stewart and L. J. Pirie, Glasgow. 

2077. Printinc Presses, . Clark, Chancery-lane, London.—A com- 
munication Trout We et; Golding, Chelsea, U.S. 

2079, Covertnas for Carriages, G. W, yon Nawrocki, Berlin.—A commu- 

ication Schmetzer, Rothenburg-on-the-Tauber, Germany.— 

24th May, 1879. 

2081. Packine for the Jormnts of Steam CyLinpers, T. Callender and A, 

ender, .B., and A. B. Herbert, Edinburg! 
2053. gg on oll Trpat and River CHANNELS, P. Protheroe, Leadenhall- 


street, on. 

2087. BELLows, F. H. F. el, Hamburgh.—A communication from 
C. Gh ae. Hi iy koa ysen, Hambugh. 

2089. 8 A. it — Birmingham. 

2091. Leanne uy Gas, W. L. Wise, Whitehall-place, London.—A com- 
munication from E. C. Tardieu, 

2093. GrappLe Buckets and Forks, T. Hodge, Kin 

2095. Preparation of Sensitive PHoToGRaAPHIC PLATES, H. Ritchie, 
Fenchurch-street, London. 

2097. PorTaBLe Exevator, A. M. Clark, Chancery-lane, London,—A 
communication from A. W. Lanphere, Now York.—26th May, 1879. 

= bt or Sasn Fasteners, W. R. Barter, Manchester.—27th 

fay, le 


ton-upon- Hull. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 
or Prepartnc AvTocrapaic Printina Piates, W. T. Howard, Balti- 
ore, U.8.—4th June, 1879. 

2234. ¢ Comprxep PLasTeR and Pap, W. R. Lake, Southampton-buildings, 
ge On een from R, M. Kennedy, Pittsburgh, U. s.— 

une, 
2245. ane hay Macurnery, W. R. Lake, Southampton-buildings, Lon- 
—_ “tae communication from 8. Metcalfe, Windsor, U.S.—6th June, 


ane, , Macutines, J. Hesse, San Francisco, California, U.S.—6th 
‘une 
2258. Rock-DRILING Macurng, C. | te ng gt ae Berlin,— 
A communication from J. Faber, —ith June, 1879. 
ber aan Garrers, Purses, &c., E. Wright, Birmingham.—9th June, 





Patents on which the Stamp Duty of £50 has been Paid. 
7“ samue for Weavina, R. L, Hattersley and J. Hill, Keighley.—10th 
wne, 1876. 
2556. Direct-actina Steam Pumps, T. Parker and P, A. Weston, Coal- 
brookdale,—20th June, 1876. 
2566. Errecrina Increasep Security to Locks, &c., J. M. Hart, Cheap- 
side, London.—2lst June, 1876. 
2416. Desks and Seats, J. Johnstone, Bradford.—12th ng 1876. 
2419. PREPARING Continuous Wess of Paper for Printina, W. E. Newton, 
Chancery-lane, London.—12th June, 1876. 
2429. TURN-WREST or RIGHT-AND-LEFT P.ovoens, W. H. Sleep, Crofthole.— 
12th June, 1876. 
en ~—— C. L. Aulagnier, Bedford-street, Strand, London.—22nd 
‘une, 1 
2468. AncHors, P. Protheroe, Surbiton.—l4th June, 1876. 
2483. AMERICAN Stoves, J. Dob bie, Glasgow,—15th June, 1876. 
ar Key for Rairway Cuarrs, J. Gillings, Great Yarmouth.—15:h June, 


2497. CONTROLLING, &c., the Suppry of Water, &c., A. Tylor, Newgate- 
a London.—16th ‘June, 1876. 
PRopuction of Moutps in Wax, &c., W. R. Lake, Southampton- 
piling, London. —16th June, 1876. 
th pt Wilda ,» London.— 


2883. Envevores, W. Morgan-Brown, § 
2449. PrANororTe and Harmonium Comprnen, J, adttieint Oxford-street, 





—lth July, 1876. 
Swansea.—14th June, 1876.. 

2455. Governors, J. Braddock, sen., Greenfield, and J. Braddock, jun., 
Oldham.—14th June, 1876 

= Buckte for Straps, T. H. Mann, Brewer-street, London,—14th June, 


2952. Prosectites, W. Morgan-Brown, Southampton-buildi PET ER 
—20th July, 1876. t P 8 


2504, Mowmictsc Macuines, J. Mark and G, Wilson, Leeds.—16th June, 


2664. Mitt Furnaces, J. Tibbs, Tipton.—28th June, 1876. 








Patents on which the Stamp Duty of £100 has been Paid. 
1751. Perroratine Paper, H. E. Newton, Chancery-lane, London,—10th 


June. 2. 

1943, "Datens bene &c., J. 8. Cooke, Liversedge.—27th tom 1872. 

1812. Cur Nats, J. H. Garey, Birmingham.—15th Ju 

1770. Iron and STKEL, J. Newton Heath.—12th Mig ters, 

1784. Door Fastener, J. Heald, jnn., Chorley.—13th 7" 1872. 

1919. OsTarnine MAGNETO-ELECTRIC Currents, C. W. . Siemens, Great 

-street, London.—25th June, 1872. 

1827. Harvestino Macuines, W. R. Lake, § , Lon- 
don.—17th June, 1872. 

be Ag 7 — “LOADING SMALL-ARMs, J. F. Swinburn, Birmingham.— 
‘une, 1 


4h " hoailat 








Notices of Intention to Proceed with Patents. 
= Back Guipes, &., for BAND Saws, C. D. Abel, Southam 
ings, eer cory lane, London.—A communication from c. Piatt 2o4h 
Pg mee. 


ae. Berea, F. Cafferata, Everton-road, Liv 

NG the Borrom Doors of Horrer, ; 
—Tth btw «gt 1879, 

500. Corrine, &c., Fire-woop, J 
Mark-lane, Lond: 


NING » Wacons, R. Morton, 


- Lambie, Kennington, and B, C. Evers, 


on. 











THE ENGINEER 
pen, ianaben'Ses- Muncennd Lavire, 2. ¥, Weydo, Regent-street, London.— 


oe Oileren hoster ins; tewan.— 


1879. 
Geom tae 
518. eee Bae E. 


A communication F. W. 
ee ae C. Bedford, near Leeds, 
a1 Lous 9 grater tv © Bort, tal new 
nA communication fom 








a TURNING fee ranges . H eae re 





Germany.—A commu- 
544, BoILeR > heen aw R. Lake, Southampton-b , London.— 
A communication from T. Murphy. si 
545. 5 w. Road Southam: London.—A commu- 
nication from T. emarph llth , 1879, aestinergihinice 
552, SUPPLYING Fvet to ah RA sy sm W. R. Lake, 8 Pp gs, 





London,—A communication from D. M. 

560. Mrxine Tea, &c., L. pened Rig eo come 1879. 

565, Dywano-nitcrnic Mac Pete, Se 

570, GLazune the Roors of pce Hany T. W. Helli ne ees 

579. pean the Existence of Siacan G. Korner, berg, 
many.—13th February, 1879. 

581. Gass Tank Furnaces, J. H. Lyons, St. Helens. 

582, CHECKING AMOUNTS of Money Receivep, &c., W. P. Thompson, 

Holborn, London.—A communication from T. W. Kellet. 

587. Ratuway, &e., Wuee ts, C. D. Abel, South buildings, London. 
—A communication 0. 8. tof. 

588. Lamps, J. Wakefield, Theodore-street, and W. E. Fisher, Clement- 

589. Swircues and Crossrnas of Raitways, &c., R. P. Williams, Parlia 

stn sat Sets, Harma,Tgone 
. Inox TEEL, 

602, Stream Borers, W. A. Barlow, Paul’s-churchyard, London.— A 
communication from A. Monchablon.—14th February, 1879. 

609. Pumps, J. Broadfoot, Glasgow. 

610. basi Waste PREVENTER, &,, H. L. Jones, Lant-street, Borough, 


613, Prawawasr Way, C. Pieper, Southampton-buildings, London.—A 


Ger- 





a 








communication from G. Schwartzko) age bret 
618. VenTILATING BuiLpines, B, J.B. ” Mills, 
London.—A communication from F. L, Norton, sotbth February, 1879, 


643. eat and Mowinc MACHINEs, 
mdon.—A communication from 

654. Street Guiutes, J. Hall, Fe Taker February, 1879, 
673, Extraction of Mucus, ’ &e., from Sea-weep, T. J. Smith, Fleet- 
, London.—A commintontion from A, Saint-Yves.— 19th February, 


1879. 
720. Maurino, &ec., Grain, G, “W. von et Leipzigerstrasse, Berlin. 
A communication from U, Scheidig. —22: nd February, 1879. 
743. SHARPENING rb A. M. Clark, Chancery-lane, 
municat from D,..W. Watson,—24th February, 1879. 
sae Parer Baas, &., T. Coates and J. J. Bissicks, Bristol,—26th Feb- 


1 @ 





“69 


LD. Abel P 
nh i 


don. — A com- 


4h be hiiidi 


ry, 1 
777. ag Fen TRAPS, W.B , London,—A com- 
munication from C, J. Thornton, 


779. Boots one. Suors, R. I. a! Haverstock-hill, London.—26th 








February 

834, ence of Boats, W. R. Lake, Southampton-buildi London, 
—A communication from A. Gareis. ee 

835. Martvers’ Compasses, W. R. Lake, South ti , London, 





—A communication from A. Gareis, 

838. Facititatine the Denivery of Heatep Water, 8. Mart, Three 
Crowns eee Borough, and C. W. Bradley, York-street, London, — 
1st March, 1879. 

Opa crus and Parasots, A. F. Boham, Birmingham.—5th March, 
18 

892. UmMBRELLAS and Parasots, J. Minitre, Paris, 

895. Repuctnc ALKALINE, H. EB. Newton, Chancery.lane, London.—A 
communication from E. A, G. at —6th March, 1879. | 





934. Sewina Macnatuxs, G, W. Hooper, Pp gs, London, 
—10th March, 1879. 

1090. EXPLOSIVE Compounns, G. McRuberts, Glasgow. 

1096. Parrerns, T, Butler, Smethwick. —19th March, 1879. 

1117. Gotp-PLaTED Merat, W. R. , London. 





R. Lake, 8 
—A communication from L. J. Falize.—20th March, 1879. 
1371. Macic Lanterns, H. Lefevre, Paris.—5th April, 1879. 
1398, oneaetie &ec., GRAIN, &c., H. Wilson, Stockton-on: Tees.—S8th April, 
1879, 
1528. Increasina the Turusr of Screw Prope.iers, J. Mackenzie, 
Stockton-on-Tees.—18th April, 1879. 
1785. Trsninc Meta Puates, W. H. N. Knight, Pontypridd.—6th May, 


1864. Propuction of CoLourina Matters, R. Meldola, Hackney Wick, 
London.—10th May, 1879. 

1883. Reapinc Macuines, C. W-1- Biglow Brentwood. —12th Fr 1879. 

1893. SEWine Macuines, W. , Londo: 
—A communication 

1903. AccomuLaTine Heat, JG 

1919. WEIGHING Sue, Bose 8 &e., ft. , ar ear ngs, 
oe et Vie Dr. Winter. 14th May, 1879. 

1928. PERAMBULATO! m.— ‘ay, 

as, Seearaant i ok H. Porter, Blackfriars, London. —20th May, 
1879. 

2014, TREATMENT of MaTeRtaALs Boitep with Lys, &c., J. Robertson, 
Lasswade, N.B.—2lst Ma; TS, 

2061. Cannes, &c., J. L Worthing.—23rd Muy, 1879. 

2152. Gas-moTor Enarnes, H, iCvoolte, baie igton.—30th May, 1879. 

2179. Automatic Freep AppaRATus, E. Fromentin, Paris. -3lst May, 
1879. 

2224, PReraRina Avroorapuic Printine Piates, W. T. Howard, Balti- 
more, U.S.—4th June, 1879. 


on. 





shan, Cha Chard.—13th = 1879, | 





heatlal 











2234. CoMBINED PLasTER and Pap, W. R. Lake, th ti , 
London.—A communication from R. M. Kenny. ih June 1879. 
— a Macuinery, W. R. Lake, § p , London, 
m from 8. Metcalfo. 
2950, Sean Macuines, J. Hesse, San Francisco, U.S.—6th June, 1879. 
an interest in any one of such h epultestions 
snouid rer gb in writing o' objections to such 


* Lg office of the Commissioners of Patents within twenty-one after 





List of Specifications published during the week ending 
June 14th, 1878. 

9, 2d.; 3922, 2d.; 3935, 8d ; 3050, Gd.; 3976, 4d.; 4114, 2d.; 4138, 8d.; 

aa, dd.; 4178, 6d.; 4220, 6d.; 4221, 10d.; 4236, 6d.; 4266, 8d.} 4276, 6d.; 


4288, 6d.; 4303, ; 6d.; 4322, 6d.; 4325, 6d.; 4326, 6d.; 4358, 
4359, 6d.; 4369, 6d: 4372, 6d.5 4374, 2d.; 4430, 6d.; 4457, 6d.; 4458, 4d.; 
4459, Gd.; 4460, 6d.; 4461, 4463, 4d.; ro 6d.; 4470, 6d.; 4475, 6d.; 
4476, 6d. 4477, 6d.; 4478, Gd.; 4497, Sd.3 4498, 4d.; 4501, 6d.; ie 6d.; 
4505, 2d.; 4511, 2d,; 4512, 6d.; 4513, 6d.; 4514, 6d.; 4515, 4d: 4524, 64.3 
4526, 6d.; 4581, 6d.; 4533, 6d.; 4 , Od.; 4d.; 4551, 6d.; 4552, 6d.; 
4556, 6d.; 4561, 2d.; 4566, Gd.; 4570, 4d.; 4572, 2d.; 4573, 6d. 4574, 2d.; 
4576, 8d.; 4578; 6d.; 4570, 4d.; 4581, Gd,; 4583, 2d.; 4534, 2d; 5489, 20.} 
4500, 8d. 4591, 2d. 4592, ods 4593, 2d 4596, 6d.; , 6d.; 4599, 2d.; 
4600, 2d.; 4602, 2d.; 4603, 2d.; 4606, 4d.; 4607, 2d.; 4610, 2d.; 4612, a 
4613, 2d.; 4615, 2d.; 4017, 2d.; 4620, 2d.; 4624, 6d.; 4627, 2d.; 4628, 2d.; 
4620, 2d.; 4630, 2d.; 4631, 4d.; 4633, 2d.; 4634, 2d.; 4036, 6d.; 4637, 2d.; 
4688, 6d.; 4639, Gd.; 4642, 2d.; 4644, 2d.; 4647, 2d.; 4648, 2d.; 4651, 4d.; 
sais, 2d.; 4654, 2d.; 8, 4d.; 4650, 2d.; 4664, 4d.; 4665, 4d.3 4668, 2d.; 
, 2d.; 4675, 2d.; 5 4678, 2d.; 4680, 2d.; 4731, 4d.; 4759, 4d.; 
ping 6d.; 4765, 10d.; SoS, 6d.; 707, 6d.; 904, 6d. 
*,* ions big be forwarded, by post from the apenh oes Se 
_— of the amourt ice an . Sums exceeding 1s. m' 
ord mati payable at the Post-office, 5, — 
Haina tr Reader Lack Majesty's Bout 
7 aig Ganereetae, Linton 
—— 








ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by cerediove yaa nals Se eat pee 


830. eg ph For Sprynina Macuines, F. Wilkinson.—Dated 23rd 


ae 
cache wine lil Wedncattegiadtilne toe NaikiG whi donngiend 
from a dial, and a finger is caused to move across these 
ent Dm beg A mega : From these 
‘© parts two wires extend, one to an electro-m and the other to a 
finger a dial with projecting pins asin the former case, the 
magnet Oaee Ue satis Sis Clee Re sean ener eae 
=a resting hm prepared Fae nga os gag 
springs upon paper 50 as 
ota of , such caused to travel 
ea pare near es peo nein andgetenees fie 
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8514, Brap Cases, Paoxine Cases, &c., H, Brittain.—Dated 5th September, 


pouring cnces ss made so that the sides will collapse and 
ly fat wenn This is effected b forming. «hinge 4 each 
consisting petaing through is of 
bars. Sore isis sip ula beseean toe pneu vaberamtlay’ ater the tere Ae 


the wire and secured by nuts, and in the bird the font an 
pee ne nt them with which fit into the 
space between two of the upright wire bars of the cage. 


$519. Sream Borter anp orner Furnaces, J) F. Flannery.—Dated 5th 


n drtidcial blast ia ot 

An blast is employed to insure the pes Peers of fact, 
ee to the fire through hollow perforated te bars. A 
blast is also rene to the eeranes of the flue imme- 
over the rie Ree fuel. 
ied for 
the bars 
the back part of the dead plate, which is 
about éin, in width, the pe Rath of the bars resting upon a simiiar plate. 
vision and slide hark ge 2 apy made in 
horizontal and in top surface 

The whole Bar 


‘in front of the fire bars 
us di into» compartments, its, each of which is converted into a 
blower contracting the pee gradual from the back and front ends. 
nee — ed tapering to a nozzle and com- 
repeat, or which conveys the steam to the blowers. 
cunts eedet Frax, &c,, W. Henderson.—Dated 2nd October, 1878. 6d. 

This relates to bo | nathe yale on patent No. 1370, pe scipee 13th May, 1870. 
The flax is clamped in holders placed on two hortizontal 
to which a rising and falling motion is given so as to peste the fibres to 
be drawn between a pair of rubbers, and when the bars have risen to the 
highest position one rubber is moved away from the other, to allow the 
fibre to down without being rubbed. One set of rubbers is attached 
to the back and another to the front of the machine, and one of each svt 
is connected 80 one moves towards the rubber with which 
it works whilst other moves away from it. 

8888. Door Crary; C. B. Welin,—Dated 3rd October, 1878. 4d. 
An ordinary chain has agg flat link, which ig of a width to pass 
through an aperture made in a stop attached to the be whilst the links 
are too wide to pass rough such aperture, but both can pass readily 
eee the open part of the s' until unett og a large link at-the 
end of the chain. By passing the flat link through the aperture sufficient 
play is allowed to open the door a short distance, as with ordinary chains 
8041. Puorocrarnic Printinc Frames, &c., J. 7. Lane.—Dated 7th 
October, 1878.—(Not proceedel with.) 4d. 

A raised ledge is formed at one edge of the frame, whilst at the opposite 

ot masks, discs, or devices to be reproduced in the picture are secured 
spring. Each frame also — an actinometer, by means of which 

the depth St printing is regulated. 
4100. Propucina Exxcrriciry anp Exectric Licnt, F, H. Varley.— 

Dated 15th October, 1878. 6d. 

a or graj hite powder is placed into a conical chamber with a 
orifice to allow the powder to tlow in a fine stream, The opening 
is ou connection with an electric source so as to heat the stream and emit 
u steady light. The rai of the fallen powder may be effected by 
clockwork, or other mechanical means. The resistance of the powder as 
a conductor ag the electric light is increased by adding to it powders of 

Tax, ic acid, alumina, magnesia, silica, or compounds of the same 
intermixed by » earetul nding. The Lae yt d to be used in connection 
with this ep & modification of the one described in patent 
No. 1702, dated 2nd May, 1877, the chief alteration being that several 
porous eylinders, each to contain the zinc rod, are inserted in the carbon 
mixture, and in addition to the sulphuric aci acid added to the carbon and 
manganese mixture, borax, or boraxic acid is employed to increase the 
uniformity = By mays derived. Instead of sulphuric acid, nitric acid is 
also used with the carbon mixture. 

4172. APPARATUS FOR oanue Vacuum Brakes, F. W. Eames.—Dated 
10¢h October, 1878. 

Each is Seated with a chamb tion with flexible 
vessels, the collapse of which puts the es into action. In these 
chambers the vacuum power is stored so as to obtain an instantancous 
exhaustion of the flexible vessels, and thereby ny. the brakes without 
any appreciable loss of time. The aj pparatus employed for obtaining the 
exhaust in these chambers is similar to that Saree in patent No, 3861, 
dated 16th October, 1877, in which a et apamay jet apparatus is placed on the 
engine and connected with all the carri y horizontal pipes, the ends 
of which are connected by a valve coup by The exhaust pipe of each 
carriage is in the present invoalton fitted with a valve capable of bringing 
into communication therewith the flexible vessels and the exhaust cham- 
ber, and likewise to put these vessels and the exhaust chamber into direct 
communication with each other, This brake apparatus is constructed so 
as to be set in action, either automatically by the breaking up of a train, 
or by the action of the guard, or by a passenger. 

4175. Drawine, Finisnina, anp Rovine Boxes usep ror Woon, &c., J. 
Holmes. — Dated 19th October, 1878. 6d. 

In front of each pair of ve ‘and bottom front rollers, and in line with 
the centre of each spindle, is fixed a funnel with a hole bored longitudin- 
ally erage the on and two holes bored A pate the side into the 
former hole in line with each other and at right angles to the centre line 
of the funnel. These funnels are vyprpel n journals and fixed so that 
the combination of the centre line of each passes between the top and 
bottom ee at the point of contact. They receive rotary motion from 
an in’ The material being operated upon is conducted 
between oye {op and bottom front rollers, through the central hole and 
the two ee holes to the bobbin on the spindle, thus receiving such an 
amount of twist as soon as it leaves the frout rollers that the fibres at the 
os of the drawing and finishing slubbing and the loose fibres on 

ig are twisted round the body of the slubbing or roving, and thus 
the lanes fibres are prevented from adhering to the front rollers and form- 
ing brush waste. 
41'79. Apparatus ror Cuttivatina Lanp, 7. Perkins and T. Burall.— 
Dated 19th October, 1878, 6d. 

In im ents for cultivating land, which are drawn to and fro by 
ropes, a two-armed lever is used to secure the ropes, and is connected b; 
an axis about which it turns in a horizontal plané. In this invention 
such axis is mounted upon a slide free to move along a guide towards either 
side of the iesplosnostt, thus avoiding the varying lateral strains on the 
fore part of th which d the The tines of the 
implement are > lifted when required by Dlacing ratchet teeth on the busses 
of the wheels and pawis on a transverse axis, so that when the pawls 
engage with the ratchet teeth and the implement moves forward the tines 
are raised. The anchor is made self-moving by  magy the hauling ro 


3 


= 








pe 
through an eye in the Bags the rope having through it, 
until an enlarged part eee ce to the eye, Hey anchor is drawn 
forward until the — 


4186. Transmittine Power By THE Alp or Steam, Arn, WATER, OR ANY 
og —— Pressure, J. S. von Travnfels.—Datel 39th October, 
1 . 

The a us consists of a hollow prism or cylinder, o; at both ends 
and movable over or within three or more pistons which fit steam-tight 
to the surface of the cylinder. Two of these pistons are fixed to a bed- 
Plate, apd whe third & movable, and transmits the power of the a ane. 

e cy. is formed with holes which, when moved to one side or the 
other, enable the fluid which is admitted through the fixed pistons to 
from the corresponding side of the movable piston, and so u 
the equilibrium which would otherwise exist in the cylinder, and thus 
causing the travel of the movable piston. By causing the openings in the 
linder to be more or less uncovered, the length of stroke and velocity 
of power of the movable piston can be varied at will. 
4199. Wueeis or Tram-cans anv Venicirs, BE. Perrett.—Dated 22nd 
October, 1878. 6d. 
In order to enable the car to turn easily round curves, a pair of wheels 
is placed at each end on an axle carried in a swinging frame, teams 
ween the axle and the centre of the Yehicle, but poviere wit means 
for fixing it to the vehicle. To either frame the horses are at ed by a 
pole, an of wheels is left free to assume a radial a psitiny to toany 
curve on whi Laced ras run, The flange of the why 
rate, and is made adjustable by an excentric, so that it will project eq 
round the wheel, so as to run on tram rails, or be level vith the tread 
the wheel at the point of contact with the road, soas to run on ordinary 


Raga 


. MACHINES FOR SWEEPING AND CLEANSING AND WATERING Roaps, 
T. Birbeck and J. aren Dates 22nd October, 1878. 6d. 
A revol brush transversely across the machine works against 
a trailing pete, and swoops the di nto bo Wises past st Say ag 
by brushes attached toa revolving endless ¢ fo and deposited in, th om 
cart. Above the brush is a ee ae ons wittoh h the water flows 
to the roadway behind the brush, As the tank empties itself at the 
same time that the cart is being filled with dirt, the charge remains 
always the same. 
4208. Means anp Apparatus ror Etecrric Intumrvation, CC. W. 
Siemens.—Dated 22nd October, 1878. 
Two metallic or other cond terminals are fixed at a suitable dis- 
tance Bad 8o that an electric current will from one to the other, and 
cool by means of acurrent of water, so that they themselves 
therefore remains 
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vapours s 
, ether, and volatile hydrocarbons, are employed combina- 

tion wi b dan ricien ot Tonal tntection colle teaneied? 

eae * a he ne W. H. Wells.—Dated 22nd October, 1878.— 


ae formed by lines on glass is adjusted in the diaphragm 
— oe hen focused with o glass this 


The shuttle consists of a skeleton frame which carries the bobbin and has 
wise and to guard 

t 7, the 

bridge 


ing 
the warp, so that it cannot be 
of the shuttle through the shed. 
has an equalisi: ee to equalise tension on the weft as the latter 
is drawn from erent parts of the bobbin. The frame also has 
i Cae tee fae tor tak > ae ahs surplus 
the e, but asa guide for take-up up 
‘ gene oes recipro- 
means of a stationary 
with the shuttle driver 
Ry 
n order iu 
the shuttle in ite direc- 
‘ace of the shuttle driver, and 
a rack attached to the 


ite, a 
toothed sector pivotted to the shuttle driver and on one side of 
oo rack, and a slotted stati 
on the opposite side. By 
souiguocated at tervals to give the in-and-out motion of the finger 
paren = Rid the shuttle. A step motion consists of a series of h 
di wires pended on the warp Sor which ob the bres and-down motion 
d to a of the warp is 
eye ge with a rotating Sider with on upright spindle, and is 
held stop to be struck = ie ar vy This causes an upper cl 
er bn fk» poe the spider to be arrested, and by its pressure on a 
lower driving clutch section supported by a spring depresses the lower 
ion and ry ee ee which when thus held 
slides along its shaft an ane 5 yee a 
of the stop motion. The screw is also connected ho forked rol, white as 
has attached to it a lever that controls a clutch by which a driving 
te dene a. 





can? Packine, I. B. Harris.—Dated 22nd October, 1878. 6d. 

Webs of wire cloth coated with india-rubber are cut into strips, several 
of which are placed together on the side of a cord or rope to be 
against the rubbing surface. They are easily stuck together by rubber, 
moe heed ge Dagem gd rubber spread on the material of which the 
cord is made. The cord is then surrounded by a textile material, and 
spun helically on a mandril when it is vulcanised. 


4216. Boor anp Snore Hees, F. Richardson.—Dated 22nd October, 1878. 


6d, 

A metallic shell is fixed to the boot and carries a central screw, by 

means of which a detachable heel is secured, such heel reversible, 

4. that when one side is turned downwards the heel is higher than when 
phy net ghar ag down. The frame of the heel is of metal, and is 

filled in with wood. 

4217. “som tha A. Wilkinson.—Dated 22nd October, 1878. 4d. 

A sheet of iron is corrugated and coated with a mixture consisting of 
earthenware or china clay, with a B nyo of nitrate of 
bismuth, nitrate of silver, and mercury, with a small bye =! of blue 
copperas, the whole being d ina mill and forming tic body. 
The iron sheet thus 


is fired in a eee 

four hours, and then allowed to cool, after which cigs gm a 
of a compound made of:—l lb. of mercury, 4 
3 tb. of ordinary tinfoil, and a small quantity of ‘sia of bismuth, the 
whole a in a tank by steam until it assumes a liquid state, 

when th t is immersed and afterwards allowed to harden. 
4218. Loom Temptes, J. H. Johnson.—Dated 22nd October, 1878.—(A com- 
munication.) . 
consists of a device by means of which the temple is secured to 
the breast beam of the loom, so as to render it capable of being tilted or 
adjusted vertically and horizontally in order to cause it to act upon and 
be removed from the fabric as req! Second of the inven- 
tion consists of forming the temple rollers entirely of m metal with steel 


4219. Excavatinc Macuine, J. a ae and J. G. Lyon.—Dated 22nd 
On thes rank shaft yo engine ein cinployed, ~ bevel 
e e em oy AM, e! 

with a wheel, and es motion roche are 

a pitch chain "and b 





and are guided between the two aides of a jib ‘aun 45-3 — 
cutting. On the crank shaft are bevel wheels and clutches for working 
the slewing gear. 


4222. Raiway me, W. L. Wise.—Dated 22nd October, 1878.—(A com- 
munication.) 6d. 

The tire is fastened to the wheel bod by means of a pro; ion on the 
inner periphery of the tire at one e in conjunction wit aa ak 
HJ ee eae the tire break it could 

iy: 
. Manor, ee | or Gas, fs dehoae aad M. Hilton.—Dated 23rd 
October, 1878.—{ Not 2d. 





Fite: 6 
Livell, 

nat 
Beats 
HE 


io the recesses which con- 


—Dated 23rd October, 1878. 6d. 
ay wy ees one over the other, and each 
furnace is in front on the same level 
ma the heat therefrom 

built along the two sides, back and 
aaa, but from it by a 
__ of 
aa tal varerneyt | a flue to the ees 
tm the chimney fitted with dampers. 

heat af. — — of the compartments. e 

ow of ete o of plate iron d T-iron supports. 
4231. : a hw 4 and 0. — Dale.—Dated 23rd October, 1878. 


‘ot wu 
ee made of hollow pg en Ahae er ener eags 
but curved, so as to be somewhat 
4232. Vacuum Brakes, J. A. F. mama ieee ‘9rd October, 1878,-- 
(Not proceeded with.) 2d. 
The Hardy sack may be adapted to this system by per ger thesame with 
a lower cover closed to the atm The rod is 
aa a stuffing-box or 2 er in this cover. e leather dia- 
is fitted with a val d toa 
pipe to a three-way cock. The interior of the sack is also con- 
nected with the cock. 
4233. Orme = kam, R. Thompson.— Dated 23rd October, 1878.—{ Not 


comaiate ‘i ee construction of each kiln and the arrangement of 
its fires, flues, and dampers, , singly and combined in ps or sets of two 
or more kilns, for worked, or fired, and discharged either 
individually and teternittently, or continuously one after the other in 
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4235. Means or Devices For FasTeNInc oR SECURING Laces, T. Gallo- 
way.—Dated 23rd October, 1878. 6d. 
sists in the ry t for fastening the end or ends of laces 
of an excentric roller or cam pivotted in a case or holder attached to the 
laced article. 





4237. ae THE AREA OF SKINS, &c., gd Morgan-Brown.— Dated 
23rd October, 1878.—(A communication.) 6d. 
The frame of the machine supports a table having a series of holes 
as close as ible to each other consistent with preserving the 
poor A ‘of the table and in straight lines and at a distances from 
er. 


There is exactly over it an upper correspond- 
number of smaller holes eet epee A ponte y ‘py each of the 


holes of the u a a long ean n he Fn head, 
and they drop freely th: — holes in the The lower 
-_ is ye on sets o! d levers or inp ten ven the table 


peek | means of a tounto er orlever. An sodlenhey or peicter ts worked 
"| bya set of levers, which indicator marks on a scale the exact area of the 


4238. APPARATUS FOR INSTANTANEOUSLY ALTERING THE DIRECTION OF 
Motion aNnp REDUCING THE VELOCITY OF cure A, W. Smyth.— 
Dated 23rd. October, 1878.—(Not proceeded wi 

This consists of two steel , which'are let down throug h apertures in 
the bottom of the vessel. plates, Slash tee Geena tt , cut each 
other at right ,angles. eA 9 are joined together at their intersec- 
tion, so that they form a d of paddle whose axis is vertical. The 
paddle is connected with a shaft whose axis is in the same straight line 
with that of the paddle. The shaft is placed vertically in bearings, so 


that it can slide up and down. 


4239. Lasts, W. Y¥. Bdwards.—Dated 23rd October, 1878.—(Not proceeded 


with, 
The last consists of three pieces, a combined bottom and toe piece, an 
intermediate piece, and a top piece or block. 


for conventional signals, or by touching smit the 

current eh Fe battery to any receiv —— oe An 

made up ‘0 electro- one against er, two poles 

touc! other, the other two . A core is 

a single bar, and end connect it to two other cores. Between the 
les of the mugnet thus formed is a magnetic bar placed edgewise, and 

a to The bar is thus entirely 


esigned to react upon the contacts of the rela; 
SS eee ae ene it pir 


normal time is attracted in 

— by one or several fixed magnets, hy active poles of which 

When the current passes through th the electro-magnet each 

of t e poles of the latter acts upon the bar at the same time by attraction 

and re and tends to cause it to turn in one direction or the other, 

direction of the current ; in perce so the bar, which 

Stabweks Ghotue ciate of he air one or the other 

of these contacts, and puts in action the | focal bat battery designed to operate 
the telegraph in connection with the relay. 


4241. Buck.es, H. G. Pendleton.—Dated 23rd October, 1878. 


ots on its centre, and in a 
to the plane of the equatorial line of the 


6d. 


an u and lower plate works a spring and 

working in es being used to raise the prong. In the lower plate a 
Tt ee ante e tapering to a point, w is 

Eee aoa cece aan can auahel oat Lad te In the centre 
of the tongue Fd ven Aen punched out and bent down under 
the tongue. fhe pushers are Imoved towards cach other the prong 
is caused to release or belt by means of the incline planes f 
ag eb veg ig 


4242. Macuinery ror Spinninc anp Dovsuine, J. A. Bright.—Dated 

npdetgindin ae tetas ouive auting 40 tapuniie, ts-fanba Gen 
‘o or as as a flange, on 
en 8 ae ee ea On the 5) dle is placed a taper 
Coe eng Foe PR. pg the cop is spun, with a paper or 





settles totengndinauts on patient No. 4576, dated 3rd D ber, 

1877, and consists in em stationary instead of revolving retorts, 

such retorts being formed so as to from the end at which the 

small coai ic fed to the opposite end at which the coke is discharged. 

4224. Tramway ue J. Spielmann.—Dated 23rd October, 1878. (Not 
proceeded with.) 2d. 

The rail is formed in two sections, each with a broad head at one edge 
and a narrow head at the other. The broad head of one section forms 
Ss eee Se tas oa end bottom of tho greene, while the other section is 
with the yeep uppermost, which thus forms the guard 
the other side of the groove. 

4225. Drum Heaps, W. H. Colby.—Dated 23rd October, 1878.—(Not pro- 
cceeded with.) 2d. 

The round hole in the drum head is formed with a slot with two radial 
one oP ceapeage bey the —— hole. The cover is 

a 5 See, Se Se. ae 
to its under side. Out of this a similar slot is 
The disc corner is inserted below the side of the slot in the main 

of the drum head, and screwed round the whole disc is 
t below the drum head, when the cover is firmly without 


screws. 
4226. Devetorme Execrric CurRENTs AND LicHTiNG By ELEcTRICITY, 
. Bdison.—Dated 23rd October, 1878. 
middle, anal the tres 


ni 


F 
i 
Hh 


An electric generator is employed ha the form of a 
fork, niaguetised or not, but firmly anak an the 





dtube. At the bottom of the bobbin or spool a groove is turned 

in which a few coils of yarn are wound before doffing. 

4243. Apranatous ror Winpina Cops anp Bonpins ror UsE IN THE 
SHUTTLES oF Sewine Macuines, 4. Anderson and G. Browning.—Dated 


The spindle frame is vided _ a ane bar which runs 
el with the to carry a - block which 
9. ccntiedh seveee teamed 4 the face ond tx a 

is in the centre of this cone to 











other 
suitable material. 


ve small friction rollers to 
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he empl, i this > is 


. ADJUSTABLE - 04 G@. Brown.—Dated 28rd October, 1878.—( Not pro- 
ceeded. with.) 2d. 


secured neieenelty, and fixed by screws 
Se © Seas Sa an ee 'y flush with on 


n the flange and the recess to secure a perfect 
4250. Suirs’ Bertus, W. Morgan-Brown.—Dated 24th a Saticte 


communication.)}—{Complete.) 6d. 

This consists in the combination with a nape He pivotted frame of 
one or more suspended barihia, the conn a 
being provided with loose folate to.) to it the frame 

, and in the same vertical ith ion to a line 


remain e with relati 
we eg to the floor of the state room within the sides of the berth 
during the motion of the berth. Also in the combination with the 
compound frame and a } connected suspended berth 
end a. of berth guides, fixed with relation to sides of the 
berth frame. Also a berth provided at its ends with friction rollers com- 
bined with curved guideways. 
4251. EnveLores oR WRAPPERS FOR THE MANUFACTURE OF OIL CAKE, 
R. 8. Rate pod = A. eee October, 1878. aH 
com) envelope or wrapper consiste of an outside case metal, 
millboard, or other suitable material, over the —— surface of which is 
placed a series of ribs made of wood, paper, metal, or other material, and 
ig, sewn so as to cquiees eiaiy tb tna tied 


covered by the ordinary baggin; 
of pot ge from which they can be easily removed and if neces- 
This wrapper forms the ribs on the cake. The outside case is 


preferably made of American cotton duck, and the ribs are made of 
jempen rope. 
4252. Lamps, A. £. —Dated 24th October, 1878. 6d. 

This relates to the ruction of Argand burners, and consists fa con- 
structing them so that out of two flat wicks a S 
obtained. Two flat ape of ys or oy al tube are va dlad oles under a 
such form that while one end is on ay slighty carved or kept fat, the 
other end is bent into the form of half a circle. These tubes are 
side by side so that the half 


bottoms of the wic , and into which the said tubes are 


and fastened there. 


4253. em P. Ramage.—Dated 24th October, 1878.—(Not proceeded 


Tit pat of the pipe at which the outeting medium is to be situated 


ded with a butterfly or pu ged in the 
direction of the of the fluid or qu in into pps o rave. When 
shut the valve is held down on its the pressure by a 
cam or excentric formed on a spindle iirough the walls of the 
pipe behind the valve, and so moor that when the spindle is — 
to porter » quarter <r nearly ly a quarter of a turn, the cam or excentric 
acts u k of the valve, and by foreing it down upon its seat cuts 
off thee on supply of liquid or fluid. 

4254. Lire Buoys, J. Rowlands.—Dated 24th October, 1878.—(Not pro- 

ceeded with.) 2d. 

The buoy is made of tinned o- ~ ee Ss incorrodible 
ee es ee et se ee ee the 
same shape as an ordinary lif 
4206. Compounp STEAM Aeratgy ‘A. B. Brown.—Dated 24th October, 1878. 


Sa ie pressure valve Bony and is automatically 
lic appara’ tus, which at je same time serves as a 
of the es. prove: t in 
ing engine, which to comtrolied an hydraulic cylinder 
for the purpose of turning round the engines in the absence of stam in 
the . The improved valve consists of a single-ported slide 
valve attached and cmereeing Same See ve ie low- casing. 
The spindle of this valve is attached to the heme wn Aan ve of a double. 





ne aed thom 





open. This Pp 
engines, so that when the en engines are in motion the deli 
is raised against a and so closes the boiler communication 
low-pressure valve chest. i, oer 
ment which operates che we the ‘peel. forward so that 
variable expansion is obtained. 
described in pct nape cd cog in the 
turn the 


operate w 
frame. 

every reciprocation of this turn: 
— P ogee renect lb in either To pet we Se ed 


a pip oe Tepe ee hile the lower 
a pipe e UP} en ar hem wi 
is comnected $0 to the rane & — 5.4 the starting 


cocks nication is nt 


the communication from 

with its hydraulic valve ser ty piston 
the turning cylinder is made to reci PR bale werd ~~~ 

Sttens of te the starting engine by wor! the hand steam valve. 

4256. Air Gun, R. A. Webb.— Dated 24th October, 1878.—(A communica- 
tion.)—{Not proceeded with.) 2d. 

This of an ae ee fitted with open mov- 

able collar and indierubber or other pita bstance. bee Ba yy Be 


drawn to admit air into the barrel. The collar is then 


tt 


of 

By pashie, the piston a report takes place 
gz na 

bursting. 


42509. Prarrinc orn Kintine — J. Morton.—Dated 24th October, 
This conainte applying to the frame of the plaiting knit 
ans e o! so 
as to give the edge of the knife the down aa Caneeiee seine 
pM ord of woven fabric. The trunatons of the bale ane 
itted hide or leather. 








June 20, 1879. 
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4260. Szwnva Macuines, &c., 7. 8. Tongue.—Dated th October, 1878. 
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ARATUS FOR TRANSPORTING WEIGHTS FROM 
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= Soka ha of guides, culaeting ed pitas Base crews: a 
series of movable bars in the length of Siaee onto Seton 
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flanges, on which the magnets are carried. 
the eys for dri 
4980. Vewr fe aahats, Rhodes.—Dated 25th Octo- 
. Vent VALVES FoR Ca8Ks OR J. —, 
nication,\—{ Not with.) 
hollow norewas gine, ty eretenened be 
is or holes which 
ber ; the lift of this valve is regulated by a screwed cover or other 
means, 
. APPARATUS FOR IG REGULATING, AND EXTINGUISHING THE 
ero x sop on Lamps, @.' Gale.—Dated 25th October, 
1 fot proceeded a 
This consists in pneumatic cape vinta’ toe eee oe 
gas lamps, brackets, or by exhausting or drawing off the 
air from such a) the tt may be reduced to any convenient 
height or entirely e and by the admission of air into the 
apparatus the gas may be ignited or 
vice-versa. 


usted, or the operation may be 
4291. Sream AND OTHER PackiNG, J. Scaife.—Dated 25th October, 1878.— 
(Not proceeded with.) 2d. 





be yed, 

lift the weight.. When the weight has to 

a higher level, the Betton in rising will carry the 
—Dated 24th October, 1878. 4d. 

with joints which admit of their being 

retained close together at the top by the usual fastenings, while at the 


they may remain open to some extent, eet g here they are 
ether by laces. 


4 








42'71. Suvrrte Motions ror Looms, A. V. Newton.—Dated 24th October, 
1878.—(A communication.) 6d. 

This consists, First, in the combination with a shuttle carrier or driver, 
and a lever connected therewith for im ing motion thereto, of an 
oscillating fulcrum yoke, through or wi which the lever has a longi- 
tudinal motion. Secondly, in the combination with the shuttle carrier or 
driver, and a lever connected therewith for im ng motion thereto, of 
a crank wvthen. ed sliding connection with said lever for the purpose of 

the velocity of the ntotion of the said lever and shuttle carrier or 
driver in different parts of the stroke thereof. 


42°72. Macuinery ror Cuttinc or Cuorrinc Woon, 7. J. Ditchburn.— 
Dated 24th October, 1878. 6d. 

This consists essentially in constructing the knife, cep ae or cutter, 
either in one piece or in several Pry with the cutting edges ar ranged 
at right angles to each other, thus: W. These knives, or cutters, are 
attached to a cast iron block or crosshead, which is capable of moving up 
or down in guides, and is worked by means of cranks, cams, or other 
suitable devices. 


4273. bers po ag A or Iron, J. Jones.—Dated 24th October, 1878.—(Not 
The pig iron is taken direct from the banks or pig beds of the blast 
fi and in a converter with a quantity of common salt, and 


‘urnace placed 
subjected to an intense heat for six days. 
4274. i Napa A, Edden.—Dated 24th October, 1878.—(Not proceeded 


This consists substantially in Set Lee either of leather, 
gutta-percha, or india-rubber, instead of iron. 


42°75. Manuracrure or [Ron AND STEEL, J. Gjers.—Dated 24th October, 


1878. 4d. 
Before the carbon flame begins to appear, the Bessemer converter is 
the converter is then turned up and 


turned down and the slag is run off; 
the blow is completed in the usual way. To assist the removal of the 
phosphorus, in some cases before commencing the blow, a quantity of 
oxide of iron and manganese is added, together or separately. 

bard 4 Umpretta Tip Fasteners, D. Elkan.—Dated 25th October, 1878. 


This consists in the fastener or cap in the form of a cylindrical 
tube or sleeve, which slides over a ferule or band fixed round the 
umbrella handle at its junction with the stick or other suitable . 
Across the middle or other convenient part of this cylindrical tube is 
fixed an annular partition plate, or ring, sliding on or over an inner tube 


ro from the fixed ferule or band, and terminating at its inner 
end in a or washer, through the centre of which through the 
inner tu! the umbrella stick. Inside the cylindrical tube or 


sleeve, and round the outside of the inner tube, between the shoulder of 

the fixed ferule or band, and the partition plate or ring, is placed a 

spiral spring, the action of which constantly tends to force the cylindrical 

tube or sleeve over the tips of the umbrella ribs, 

4279. Reoistertnc Sates 1n ComMERcIAL Houses, H. A. Bonneville.— 
Dated 25th October, 1878.—(A communication.) 6d. 

This consists of a system of checking by means of a card register. 
4280. Frvine Pans, H. A. Bonneville.—Dated 25th October, 1878.—(A com- 

munication.)}—(Not proceeded with.) 4d. 

The bowl handle are both ae out of a single piece of sheet 
metal, the handle being strengthened at its junction with the bowl by 
vertical flan, With the handle is combined a ventilated covering 
jen so that the handle may be taken hold of without injuring one’s 

ngers. . 
4281. Te ay J. W. Peirce.—Dated 25th October, 1878.—(Not proceeded 


with.) - 

A swivel or link D shaped at the end is constructed for the trace, with 
an elongation from the round or semicircular , having a step on each 
arm of elongation at about half the distance ; forms parallel bars for 
a nut to slide in, and the step acts as a stop when the spring has received 
a strain up to its safe power, 


4282. Pistons ~~ =, W. T. Clark.—Dated 25th October, 1878.—( Not 


led with. . 
The iaxproveunente in the pistons and piston rods for air unvener 
relate to an ement of the piston and valve in combination, the 
valve being f by an ent of the end of the piston rod work- 
in loose with the piston proper ; the head of the 
fitting into or against the piston ree when acting to compress the 
air in the os and f on the return stroke receding 
for a short ce without the piston, the s; being thus formed be- 
tween the aperture by which the air passes to the cylinder for the next 
stroke of the compressing piston. 
4288. Execrric Licutina, J. B. Stokes.—Dated 25th October, 1878. 6d. 

This consists in an apparatus for produ an electric light in the 
automatic alternate switching of the current between the circuit pro- 
ducing the illumination and another circuit by means of a rod or wire so 

that its expansion and contraction from heat produced by 
electricity will cause the mechanism to > ote whereby the proper 
alternation of the current between the two nits is secured, thus pro- 
viding a relief circuit to protect the illuminating material from fusing, 
as also preserving a it and steady light. 
4284. Compinep Pen anp Pencit CasE anp Rute, H. A. Dufrené.—Dated 
25th October, 1878.—(A communication.) 2d. 

This consists of a tubular cil holder adapted to a handle 
constructed of concentric tu’ g one within the other telescope- 
wise, so that the whole may be shut up into a small space. Each of the 
parts is divided into any suitable measure. 


4285. Manvracrure or Frames ror Picrurgs, &., R. J. Coniegaty and 


and 
wor! 


A. Grover.—Dated 25th October, 1878.—( Not fags rose 9 with.) 2d. 
Fm f wed plute is employed, on which a port mgned of gold or 
other 


backea with tin foil ; this foil is pressed into the in 
the plate Se nS a pad ; plaster of Paris le poured into the 
impression so e. 





ed msg canvas are woven or cut into strips according to 

the required eter of the packing. A number of pieces of wire 

webbing are placed sitenadelp, behmnene oe ece of canvas, and after- 

Mae Ee Tie caneta and wire webbing ie Teided over the india: 
wel A © canvas an we) 

ph a and the whole is twined and worked until it is round and 


solid. 
4202. ConveRTING OSCILLATING AND OTHER RECIPROCATING MOTION INTO 
Revo.vine Motion, @. Archer.—Dated 25th October, 1878. 6d. 

This consists in the combination of straps or bands or other connections 
with cylinders having friction, atop, or drag levers ope » 80 as to 
periodically grip the cylinder or cylinders, and so as to cause same to 
rotate with or without (as the case may be), the shafts to be rotated, and 
so producing a give-and-take motion. 

4298. Consrruction or Rotary Steam Enaines, J. Apperly.—Dated 25th 
October, 1878. 6d. 

A drum is mounted within a fixed hollow circular casing, and its peri- 
phery is divided up by walls into annular ch L t 1g by 
inclined partitions and openings in the side walls, so as to form one long 
serpentine course in which the steam travels. 

4294. Breecu-Loapina Smaiu-arms, H. Walker.—Dated 25th October, 
8. Gd 


1878. ° 
This consists, First, in the adaptation in drop guns and pistols of an 
oscillating or hanging bolt to the cocking of the mers ; Secondly, in 
the combination with the ordinary sliding bolt used for fasten down 
the barrels of the said guns and pistols of a cocking lever for cocking the 
hammers of the guns and pistols. 


4295. TRANSFORMATION OF HEAT nto Motive Power, F£. A. T. de Beau- 
vegard,—Dated 25th October, 1878. bd. 

The liquid motor circulates in this apparatus in a continuous motion, 
In a receiver it receives a gas or expansive fluid, through the pressure of 
which it is to act on the piston. When it has acted during one travel or 
throw of the piston, it immediately loses all pressure withdrawn by 
exhausters or aspirators, which pump or drive it back into the receiver 
from whence itcame. ‘The aspirators are worked by steam or any other 
expansive fluid; this fluid in ming with the liquid under pressure 
communicates its heat and its motive power to the latter. It is therefore 
the steam which acts in the aspirator which supplies a best quantity of 
the motive power, which gives the pressure to the circulating liquid. 
The boiler attached to the apparatus only supplies the supplementary 
compressing fluid. 

4206. Manvuracrore or CruciBLes AND Sree Converters, G. W. 
Banton.—Dated 2th Qctober, 1878.—(Not ; wit 

This consists in mixing three by weight of plum to one part 
of silica, the same to be dusted in a layer on to the sand moulds. 

4207. APPARATUS 10R AGGLOMERATING Coal, &c., B. Hunt.—Dated 25th 
October, 1878.—(A communication.) 6d. 

A steam engine is fixed*on the machine and actuates a lever, whereby 
a plunger is caused to d d and e subst delivered 
successively to a series of moulds formed in a revolving plate, to which 
intermittent motion is imparted. When the plunger arrives at the 
lowest point of its stroke a pressure regulator comes into action so as to 
prevent any undue strain. 

4298. Apparatus ror Supportinac PorrerywaRe IN KILNS AND OVENS, 
BE. Leak and J. Edwards.—Dated 25th October, 1878. 6d. 

The “saggers” in which the ware is placed and supported while in the 
kiln is made with three vertical Piet) open throughout their length, 
but preferably only a portion of their width into the interior of the sagger, 
and into them are thimble pins, or pins with similarly shaped 
socket or solid ends, and with arms which project into the sagger so as 
to support the ware. 

4299. Manvuracture or Batis FoR BILLiaRDs, » H. Woodward.— 
Dated 25th October, 1878.—(A communication.)—(Not proceeded with.) 


2d. 

Rubber is placed in boiling water and left for twenty-four hours. It is 
then washed and scored in cold water, and then drawn in strips between 
two brass cylinders, cold and in water. It is then suspended in a stove 
heated to say 77 deg., and left for about 80 hours. The rubber thus pre- 

is kneaded and afterwards vulcanised, when it is treated as follows : 
t is drawn in sheets and the sheets are cut into bands and rolled into 
balls, which are placed in o: polished moulds and heated for two 
hours,under a pressure equal to about three atmospheres; then for one 
and a-half hours under a pressure equal to three and a-half atmospheres ; 
then for one hour under a pressure equal to four and a-half atmospheres. 
The balls are then turned and coloured. 
4300. Apparatus ror Bastinc Meat, W. J. Fleming.—Dated 26th Octo- 
ber, 1878.—( Not proceeded with.) 2d. 

This consists of a chain of buckets to which a travelling motion is 
imparted, either from the driving gear of the cooking apparatus or from 
an adjacent motor. 

4302. Tramways, &c., J. Rae.—Dated 26th October, 1878.—(Not proceeded 
with.) 2d. 

The rails are made with a ve on top and another at the bottom, so 
that when worn they ma‘ reversed. Rakes or scraj are fixed at 
both ends of the car in a line with the rails, and rise ur fall according to 
the direction in which the car travels, .o as to descend on the rails and 
clear them of stones or other matter. 

4305. Apparatus ror Heattna WATER AND OTHER LIQUIDS FOR WASHING 
FELTED CARPETS, ai A. Barraclough.—Dated 26th October, 1878.—( Not 


roceeded. with. 

The cistern in which the water is usually heated is abolished, the water 
being led by pipes directly to the washer or hydro-extractor, and within 
these ed another pipe is pyr through which steam is forced, and 
which is perforated to allow the steam to escape and heat the water. 
4306. Rarway Brakes, A. M. Sullivan.—Dated 26th October, 1878. 6d. 

The distinguishing feat of this brake are—the fixture of a weight 
and the mode of fixing it on the end of the lever handle; a bolt or 
latch wor! in a ratchet bar, whereby the w: t is held or pinned 
firmly down in conjunction with the trigger handle, so that the wis 
is instantly, at the moment required, unpinned or freed, and allowed to 
be lifted ; differentiated pulley wheels, whereby the requisite motion is 
communicated for working the weight and gi sufficient travel under 
all circumstances to it; a catch nib and ng , whereby the 
of the weight may be arrested and the e suspended when it is 
desired to back the train. ' 
4307. Gramsinc anp Marpiino, S. J. J. Kelly and L. Chapman.—Dated 
ag Ma snap ng en be ay stone in lithograph k 

mar’ wh on nk, 

to. The design is then ted. on 

is to be applied is 
in a suitable “tacky” 
thereon and carefully rubbed with a 














‘er , 

varnished with a transfer varnish, and when this 

state, the transfer pa) is placed 

= yoy Parad ro _~ — nape back , byeed wey nde sponge, 
en stripped off, leaving esign on surface, e 

purface is then washed with cold water and finally varnished. 





is placed over the end of the tube in which a 
a 2 oe to move to and fro, so as to thrust the filling material 
ito cover, which, when full, is removed from the machine and rolled 


4309. S.uice Vauves, J. Brunton.—Dated 26th October, 1878.—(A commu- 
nication.) 8d. 


fo somapeesennes beer veiee 2 cuammretel aph bent 7h cee ont snd in 
suited to the extreme variation of ‘“‘head” that the will 
is supported by a spindle in the centre. Attached to one head 

ak gma ger age bi passes to a winch, so as to cause the lever to 
turn on its sluice valve plate is attached to rods which are 
acam surface on the lever, By this means an dis- 

may be obtained in a given time, no matter how 


4310. Treatmc Restpves rrom THE Burwine or Iron Pynires, J. 
Mason.—Dated 26th October, 1878.—(Void.) 2d. 
0. 2984 and 2998, both of the 


This relates to improvements on patents 
year 1877, and consists in eff the elimination of the whole of 
resid ee ne Sis oo ee ae y 


g 


ual sulphur which 
Ba genet ae Cae baren ate de the cotton, of heat in a closed furnace, or 
to first mix it with clay and form it into bricks, which are first dried and 
then burntinakiln, _ 
4312. Apparatus ror PrReventinG Waste OF WATER IN WATER-CLOSETS, 
&c., 8. Johnson.—Dated 26th October, 1878.—(Not proceeded with.) 2d. 
cistern containing water not quite rising 
ig a block into the water the 


water passes tube into the 
water-closet until the end of the shorter leg of the syphon is uncovered. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue demand is this week affected by the approach of Mid- 
summer quarter-day. Consumers desire as little iron in stock as 
possible when stock-taking. 

*Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday, transactions were restricted to bare current 
Tail rods were in bette , together with stamping sh 

were r reques' er with stamping sheets 
of a few brands. Boiler “pines were dull. Girder and tube 
tes were quieter, but tube strip is in no less demand. Plating 
and shoe-iron are in fairly uest ; 80, too, are narrow 
bars and rounds and corresponding angles—all of a poor quality, 
though high-class bars, like plates, are quieter. Upon the whole, 
the mills and forges are scarcely so well employed this week. 
oe . high-class iron remain firm, but common qualities are 
ny. 

_ New transactions in pig iron are few, yet deliveries are sanc- 
tioned with tolerable freedom. For first-class Staffordshire al!- 
mine £3 5s. is still the price, and the forge brand of the Staveley 
Company is held for 46s. per ton. The Spring Vale brand is 

uoted at—hydrates, £3 5s.; all-mine, £2 12s. 6d.; and part-mine, 

22 2s. 6d. But these prices are open to negotiation. pon the 
past month the reduction of the stocks of Spring Vale pigs, which 
are being produced by a plant of three furnaces, was to the extent 
of 1200 tons; this month the reduction will be greater, and the 
current demand consumes the total make. 

The coal trade, outside the smelting branch, is better than 
usual at this time of the year, and prices remain firm at the last 
fixed rates, 

Steady progress is being made by the Coalmasters’ Committee, 
who were elected to assist the Mines Drainage Commissioners, 
to obtain the £40,000 which they need to continue the pumping of 
the Tipton district. On Wednesday the Committee reported 
that they had obtained pene of help to the extent of £18,000. 
The four engines which resumed pumping on the night of 
Wednesday—last week—have made sensible impression upon the 
underground flood which had accumulated during the suspension 
of their services. 

Certain of the colliers in the Darlaston and Bloxwich districts 
have adopted the advice of their local agents, and have com- 
menced work at the rate of nine hours per day. For this they 
are to be paid an extra 44d. ‘per day,” as offered by the 
masters to their colliers at the Dudley meeting. About Walsall 
notices are being given for the extension of this system. 

The colliers on strike in the Tamworth district, who are under 
notice for a 74 per cent. drop, have this week been destroying 
pont at two of the collieries, and the matter is nowin the 

ands of the police. The men propose to resume work upon the 
same terms as those which have been accepted by the miners in 
the Bedworth district. 

Colliery enginemen hereabouts are still agtatiog to secure 
legislative action touching the qualifications of men who wish to 

e charge of either steam engines or boilers. 

A serious accident has occurred at the Cannock and Hunting- 
don Colliery, where for about seven years the sinking of a couple 
of shafts 16ft. in diameter has been going forward, and where the 
water-bearing strata in the shafts have been sunk through on the 
Kind-Chaudron system, which includes the lining of the shafts 
with immense cast iron cylinders. A few days ago the operation 
of ae the tubbing in No. 1 pit was being carried out, when, 
owing to the neglect of some precautions, the whole of the sec- 
tions, numbering some nine or ten, which had been put 
into position, sank to the bottom of the shaft, together 
with the moss box which was fitted to the bottom of the 
tubbing. Here the tic cylinder now lies, covered by 
135 yards of water. e directors are trying what can be done 
to get over this very serious difficulty, but their hopes of doin 
much that is effectual are not at present great. It is caloulated 
that it would be impossible to raise the tubbing, and already a 
proposal has been made to sink a 12ft. tubbing into the shaft so 
as to fit inside the other, but nothing has yet been determined 
upon. The second shaft is now within a few yards of the depth 
to which it will probably be sunk by the Kind-Chaudron process, 
and the lining of it can before long be commenced. ‘To-day— 

a the accident 


Thursday—the directors are discussing a report u 
by a by —? of Mons. Chaudron, who is the contractor for 
e 8 


, India’s general requirements have largely increased by the last 
wo ® 

This week there is being despatched from Wednesbury the last 
consignment of the considerable Russian order for tubes, of 
which I made mention a fortnight ago. The order rélates to 
63,000ft. of din. lap-welded wrought iron tubes, with twelve cast 


and turned air vessels, 12in. by 23in. The tubes, which varied 
in length. 


were aged screwed, and every socket was screwed 
right and left. The tubes and sockets weighed together 301 tons 
and bore a pressure of 1200lb. hydraulic to the inch. One end 
of the tubes was faced and the other coned, and upon being laid 
down they will be worked up to a copper washer in the centre of 
the socket. In this way the main will be made oil-tight in all 
its points, even under pressure indicated, which, on the 
occasion of my visit to the works, I saw applied both to tubes 
and joir.ts. The tubes are for the conveyance of crude gonio 
from certain newly-discovered wells to the refinery. The order 
is from a railway company in Russia, along whose track the oil 
line will be laid. It is interesting that the first iron tubes ever 
rolled were made at these works—Messrs. Russell and Sons—- 
where now all the heating is done in the Siemens-Martin ga 


‘urnaces. 
Earl Dudley’s contribution to the Sydney and the Melbourne 
Exhibitions is of a more striking character than those forwarded 
to the International Exhibitions of 1862 and 1867. 
ike the masters in the nail trade, the operative nailers at 
Bromsgrove have determined to break up their association, since 
in the present state of affairs it can exercise no satisfactory 
control over the trade. 

I grieve to have to supplement my last week’s announcement 
of the death of Mr. W. ton by announcing the deaths of 
Mr, Edgar Fellows, of the firm of Messrs. S. and E. Fellows, 


- 











THE ENGINEER. 





a 
é 
Ss 
~ 
fo] 
~— 
od 











Vulcan Works, Wol and of Mr. 
Sh nate Wie nen 








ct 


jie 

ip 

@ ~ 
re 

= 
23% 
tr 

LB! 
if 
ga 


Hi 


—— with concessions to secure orders, 

no difficulty in buying at 6d. per ton below 

hematite trade is also very dull, and, not- 

¢ small production, orders are being com- 
res. 


into this market the tendency of 
to be easier. The finished iron trade is in a very de- 
condition, with extremely low prices. 
question continues a prominent matter for discussion, 

inion seems to be very divided as to the ultimate result of 
jhe undoubted revolution which is at ns taking place in the 
trade. So far as the Clevelan 
belief is now being entertained in some quarters that the extra 

materials involved in the dephosphorisation of the 
common iron will paneer excel the difference between the price 
of hematites and Middlesbrough pig iron, and I understand that 
& movement is on foot in the North Lancashire and Cumberland 
districts for a reduction of the royalties in the ironstone min 
so as to enable the producer of hematites to meet the threaten 
competition of Cleveland iron. 
. bs . “— chad, poe pe and vet pits are es —_ 

ly: e u prices at the pit mouth are with- 
out change, and may be Aas about as under :—Best coal, 9s. to 
9s, 6d. ; second qualities, 6s. 6d. to 7s. 3d.; common, 4s. 6d. to 5s.6d.; 
burgy, 4s. to 4s. 3d.; and good slack, 3s. to 3s. 6d. per ton. 

Reductions in wages continue to be made in both the coal and 
iron trades of this district. At the engineering shops in the 
Ashton district notices have been served on skilled. workmen of 
a reduction of 2s. per week, and upon the labourers of 1s. per 
a = a: 5 + is threatened. In the —— district a 
stri colliers is now going on against a uction in wages, 
which seems to have commenced with the men working in 
the thick mines, and at one colliery was being extended to the 
other mines,.and about 2000 men and boys are now out. 

No improvement can be noted in the demand for any of the 

ualities of hematite iron in the North Lancashire and Cumber- 

nd district. er qualities find a ready market in the steel 
trade, but forge and foundry qualities are not selling well. Some 
makers, however, report that they have —— of their stocks 
of the latter metal, and that they are now delivering direct from 
the furnace mouth. During the past few months there is no 
doubt that stocks have been considerably reduced, and that at the 
present moment they are lower than they have been for two or 
three years past. There is a falling off in deliveries to the Con- 
tinent. Prices are steady at 52s. for No. 1 er at makers’ 
works, and 47s. for No. 3 forge iron, but sales are noted in some 
instances at a few shillings below these prices. Steel rails can be 
bought at from £4 10s. to £5 per ton at makers’ works, and iron 
ore can now be purchased at the exceptionally low price of 8s. 6d. 
to lls. per ton at the mines. for manufacturing purposes 
averages from 8s. 6d. to 11s. ton delivered. 

A new line of tramway been surveyed from the Furness 
Iron and Steel Works, Askam, to the Ellescales and hadey my 
iron mines, with a view of cheapening the cost of carriage by the 
main line of railway. 

At the adjourned inquest on the bodies of the three men who 
were’killed in Park Mines on the 9th inst., evidence was given 
that the timbers in the upper working were taken down laid 
flat in the drift with the object of forming a roof for the safety of 
the men wor! below, but on the date n the ground gave 
way under the miners, and falling into the bottom working, they 
were buried alive with the timbers and débris falling on them from 
the second and upper drifts. The j returned a verdict of 
accidental death, but expressed the opinion that sufficient care 
had not been taken in working this part of the mine. 

The Duke of Buccleuch was on a visit to Furness last week, 
and it is whispered one of the objects of his sojourn was in rela- 
tion to gf c on iron ore, with a view to a reduction in 
the same by him as lord of the manor. Such a step would be 
welcomed by both mineowners and manufacturers. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

May was a good month in-the house-coal trade, and those 
working the thick coal are still ing a heavy tonnage to 
London and the South. Many of the leading collieries in the 
South Yorkshire district, indeed, have been w t nearly full 
time. The owners complain that the Great "Rai 

to the 


way Compan: cessive rate for carriage 
tt @ singular fact that whilst more coal 


charge an ex 
metropolis. is certain’ 
was forwarded by rail to the metropolis during May than in any 
former month, the Great Northern, which carries the larger 
a pay! of coal from the Barnsley and other important districts, 
a falling off. 

Steam coal is not in active demand for exportation, although 
prices are low, and freights to both Grimsby and Hull very 
moderate. The railway companies and other |, consumers 
are obtaining steam as low as 4s. 11d. aton at the pit mouth. 
It is hard to see how it can pay the coalowner to have his colliery 
‘scooped out” at this price. In engine fuel and slack there is 
no change of any moment; in many pits the owners do not think 
it worth while to ae up the smudge at all. 

There is a perceptible —— in the coke trade, which 
has become very brisk. North Lincolnshire coke is in good 
demand, and the local makes are now in more request, owing to 
the successful efforts made by smelters in this district to improve 
foe. North of England coke is on that account not so 
much inquired after. 

Aseries of meetings is being held to agitate the question of 
miners’ wages. In many districts the men, encouraged by the 
favourable character of the umpire’s award, are anxious to secure 
an advance of 10 per cent. The wiser heads are opposed to any 
such demand at present, and limit their exertions to make the 
pad tagen of for _— rejoining the —_ and making it 

resist any er attempts at reduction which ma: 
be made in the future. . i 

Messrs. John Frith and William Chappell, the district officials 
of the Miners’ Union, have made an appeal to the public in 
= ma to the action of the coalowners respecting the award. 

ey recapitulate all the steps that were taken to have the 
disput? settled by arbitration, and now that the award has been 
given in favour of the men, they complain that the coalowners 


process is concerned, the | } 





it out in honour and good faith. “ Recent as 
” say these “we have alread 
a dozen 
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as the coal- 
o complain that they are coal at no profit, it is 
difficult to see how Se es te cgsedl co osen ata or ‘or an 
ve Bae! naman pean 
ppage 

Kingiom, were ogee, the cou, The 
on was & e 
While I write the dis- 
the resolution to close the 
be formally agreed to. The 
alas, ate meatier of setting down the pits 
this alone the work of arranging 
for no work is actively proceeding. In the ironstone district the 
Ironstone Company have resolved upon this course, and 

odes and Son and Messrs. ge and 
Son have also given a fortnight’s notice to the hands. Upwards 
of 1000 men are concerned. 

At Messrs. Brown, Bayley, and Dixon’s Sheffield Steel and 

its are ing with a view to utilising 
er steel. Messrs. 

Middlesbrough, and Mr. E. Riley, of 
orking to obtain the same result. If 


& 


Messrs. James 


i reduced b 
the Middlesbrough district, and 8s. a ton in the Sheffield district. 
Some time ago a large steel house transferred their American 
America, and are now making Sheffield steel on 
United States soil. Another firm—this time in the cutlery trade 
—are about to follow their example, by abandoning their works 
here, and commencing operations in America. ray are taking 
this step simply to escape the nT duties levied upon 
English They are taking a hundred workmen with them 
ad America, and a much larger number of Germans has 

n e 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE has been exceedingly quiet during the week. A feeling 
of greater commercial conte as, however prevailed, and that 
may lead to a revival of trade. The shock given to the district 
by the recent heavy failures was not at first felt in full intensity, 
and consequently was not judged to be so serious as it really was. 
It will only be by the non-recurrence of failures that confidence 
can be fully resto: The elasticity of the Cleveland district is 
sufficiently demonstrated by the fact that it has lived through a 
series of calamities that would have thoroughly broken most 
other districts. The system of credit, which, unwisely applied, 
has been the main cause of the disarters which have occurred, 
has received a death blow. Already ironmasters require either 
cash payments or settlements on the Monday of each week for 
iron sold, and a similar system will soon apply throughout all the 
branches of the trade. e fall in the Scotch market has had a 
very considerable influence upon the Cleveland market. As 
Scotch prices fell on Tuesday, while the latter market was pro- 
pert it was not to be expected that anything like a firm tone 
could be maintained, consequently Cleveland cc receded fully 
6d. per ton. Nominal quotations were, No. 1, 36s.; No. 3, 34s.; 
No. 4 forge, 33s. 6d.; but these prices were not really obtained, 
and business was done at 6d. per ton less in each case. Messrs. 
Connal and Co. report that their stock of iron amounts to 
78,950 tons. 

e steel rail trade, which is entirely in the hands of Messrs. 
Bolckow, Vaughan, and Co., shows signs of briskness. The 
Eston works of that someeny are running full time, and the 
company have plenty of orders in hand. ey are now aimin 
at a continuous working, night and day, of the converters lin 
with Messrs. Thomas and Gilchrist’s patent bricks. The results 
of this process are most satisfactory, and the company will soon 
be in a position to enter upon large contracts for the supply of 
rails made from Cleveland iron. Quotations for various >» Ae 
of finished iron are tolerably firm. Nothing further has been 
done towards winding aoe affairs of Messrs. Hopkins, Gilkes. 
and Co., Limited, and Messrs. Robert Lloyd rom Co., beyon 
what I stated last week. The engine works of the former com- 

y are kept going, and are likely to be continued in operation. 
t is intended to make a call of 10s. per share on the share- 
3 of Messrs. Hopkins, Gilkes, and Co., within a very 
short time. 

The coal trade is pretty brisk at present. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been very dull in the course of the past 
week. As the deliveries of pig iron on German account have 
now all but ceased, there has , bow a very heavy decline in the 
shipments, which are 2256 tons less than they were in the preced- 
ing week, and 4154 under those for the corresponding week of 
1878. There is at the same time an increase of no lees than 3657 
tons in the arrivals of pigs from the North of England, so that on 
these two accounts our market is, com) tively speaking, much 
depressed, and prices are somewhat reduced. During last 
week the stock of pig iron in Messrs. Connal and Co.’s Glasgow 
stores was by 1948 tons, and now amounts to 270,867 
tons. Two additional furnaces have been lighted since last report, 
making ninety in blast, which is exactly the number blowing at 
the same date last year, so that the volume of the production is 
well maintained, despite the backward state of the trade. 

The wariant market has been flat. On Friday the prices touched 
41s. 6d. Disquieting rumours the English Midland districts 
had a depressing effect on Monday. Business opened at 41s, 5}d., 
and was done in the forenoon at that figure, and at 41s. 7d. cash, 
and 41s. 74d. to 5is. 84d. one month, whilst in the afternoon 

uotations receded to from 41s. 6d. to 41s. 4d. cash, and 41s. 7d. to 
1s. 6d. one month. esday’s market was flat at 41s. 4d. to 
41s. 3d. one month, and 41s. 13d. cash. On Wednesday the 
market was steadier, with a large business doing at 41s. 6d. one 
month, and 41s. 4}d. to 41s. 4d. cash. To-day—Thursday—the 
tone. was also steady, at 41s. 6d. to 41s. 5d. one month, and 
> se 41s. 6d. — . os 

‘or the reasons noticed in the opening paragraj 

has hung very heavily upon the mw | and there is a reduction 
on most brands of 6d. per ton, the quotations being as follows :— 
G.m.b. f.o.b., at Glasgow, per imperial ton, No. 1, 42s. 6d.; No. 3, 
41s.; Gartsherrie, No. 1, 46s. 6d.; No. 3, 42s.; Coltness, No. 1, 
51s.; No. 3, 43s.; Summerlee, No. 1, 45s.; No. 3, 42s.; Lang- 
loan, No. 1, 49s.; No, 3, 42s. 6d.; Carnbroe, No. 1, 44s. 6d; 
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hopefully to the result of next year’s working, but 
duction and stocks of crude oil in ep ap tame ee | 
an enormous extent. The probable effect of this would be 
= might be lower in the current than even the unprece- 

entedly low prices of last year, and in view of this he thought it 
fortunate that the company were so much less de on the 
prices of b oils than they were at one time. 

The the directors of the Huntingdon Copper and 

Sulphur Company, Limited, states that it would be unwise to 
continue the pa Aly of copper, which could only be disposed 


shares pay. ’ 
inst them for issuing a f: Tos; 
“eThe annual meeting of the ‘thareke Sulphur and Copper Com- 
pany, Limited, was held in Glasgow on Wednesday, when a 
ividend of 164 per cent. was declared. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade has been very pee throughout the week, 
and many heavy transactions have taken place without the 
“diplomatic contest,” or fencing, which has been of late so gene- 
rally associated with business in The total of the week 
from all Wales was one of the on record, namely, 130,915 
tons, Cardiff alone sending over 94,000. 

The flush of trade has not been attended with the slightest 
advance in price, and it seems almost im to get even 3d. 
per ton addition to the figures which have been so long in quota- 
— The a +o . pasa a y to th 

coals, and within the last week or two an important colliery 
—the coal of which did not rank with No. 3 Rhondda or four- 
feet, but was good for coke—has been closed, and will remain so 
until times improve. The only pros: for lower or inferior coal 
is in the resuscitation of the iron le, for in the Bessemer trade 
the cheaper coalscould not be used with advantage. ing the las' 
three or four days statements have been freely circ in the 
iron districts that the revival had at length , but I fail to 
trace any distinct evidence beyond the fact that rail i rs 
are busier, and holders of small parcels of rails and commission 
ents are able to place orders more freely. In addition, I may 
add that buyers are ordering with more spirit, though some 
localities are still sadly behind from dearth of business, Landore is 
tolerably well occupied with regard to tin-plates, but rails and 
lates are slack. Dowlais may add tin-plate and wire to its other 
ranches. The step is, however, only in its first stages. 

A good deal of — competition is going on at Cardiff between 
the chipbuilders that port and of , and I shall fully 
cxpect to see a marked falling off in the commissions going to 

e latter 


The coalowners of South Wales contemplate o ing the Taff 
Vale Weightage Bill, and a petition to that en now in pre- 
parati 


ion. 
The decision of the colliers with to the reduction to 
come into action on July 18th is yet own. 


or 








Tue Torrpepo Boat AcHERON.—The torpedo boat Acheron, 
illustrated in our impression for the 23rd ult., and which was 


built by order of the New South Wales Government, at the 
Atlas Com *s Works, Darling Harbour, underwent its final 
trial in the hes ur on Tuesday, the Ist inst., and, we learn from 


the Colonies and India, accom the speed of seventeen 
miles an hour, which is only tly under that attained by the 
Thorneycroft torpedo ts. . Norman Selfe, the designer, 
and the Atlas Company, builders of the vessel, may be congratu- 
lated on the success of their efforts, which oceans | anticipation. 
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STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY'S SHOW. 
No. IT. 

Visttors to the Royal Agricultural Society's Show at 
Kilburn may when they look round them be to 
learn that the history of the portable engine extends 
back no further than the year 1841. Thus in about 

irty-eight years has been developed not only a machine 
which in perfection of workmanship and design is inferior 
in no respect to the highest types of the mechanical 
engineer's art, but a branch of trade which has attained 

igantic proportions—how gigantic may be imagined 
when we state that a single firm, Messrs. Clayton and 
Shuttleworth, of Lincoln, constructed and sold between 
1842—in which year they built but two engines—and 

1878 no fewer than seventeen thousand portable engines, 
 oran average of nearly 448 perannum. Thelargest 

number turned out up to 1852 was, however, but eight 


engines in any one year, while in 1874 the con- 
structed 960 engines. If we take the ave: — of the 
engines built by this firm at £250 each, which is below 


the mark, we shall have a gross value of £4,250,000 
between 1841 and 1878 inclusive, a very small proportion 
of which sum was received before 1852. There are many 
other which have done nearly as much. No form 
of the steam engine has had such an insignificant begin- 
ning or has made such pro; in the time. s 
It is impossible to say when the first portable engine 
was made. Smeaton’s “ Reports,” vol. i., p. 223, is 
described a movable engine which he designed in 1765. 
This was a Newcomen engine intended to be used for 
pumping. The Seng of wood, and instead of a 
m, a pulley over which a chain ran was used; the 
injection cistern was placed above the F papas ; the plug 
rod and injection pump were worked off a smaller pulley 
on the same axis as the great paler. The boiler was 
distinct from the engine, and we illustrate it in the accom- 
panying engraving, Fig. 1. B is the fire box of cast iron, 
e furnace door, D the flue, E the chimney, F the ash- 
pit. The shell was of wrought iron 0°25in. thick. Water 
was supplied by a tank and stand-pipe, and the base of 
the chimney was made to act as a water heater, a plan 
which, as we shall see presently, was subsequently 
adopted by others. The cylinder was 18in. diameter. 
and the piston had a stroke of 6ft. The pulley wheel 
was 6ft. Gin. diameter. It is by no means clear that 
such an engine ever was made, Cugnot’s locomotive, 
made in 1770, was in a sense a portable engine, but it 
bore less analogy to the modern portable than Smeaton’s 





Fic, 1.—SMEATON’S PORTABLE BOILER, 1765. 


design, and we may dismiss all the earlier forms of 
locomotive with it as not bearing on the subject in 
and. 

The first suggestion for a portable engine to be used 
for agricultural purposes, which we have been able to 
and, was made by Richard Trevithick in 1812. We have 
already alluded to this. In that year he wrote to Sir 
John Sinclair as follows :—* 

I received from Sir Charles Hawkins a copy of Dr. Logan’s 
letter to you, also a note from you to Sir Charles Hawkins, both 
respectin; the driving boats by steam; respecting the engine 
for thr: g, chaff-cutting, sawing, &c., [am now making one 
of about two-thirds the size of Sir Charles Hawkins’, which will 
be portable on wheels. By Placing the engine in the farmyard, 
and passing the rope from the fly-wheel through the barn-door, 
or window, and around the drum on the machine axle, it may be 
driven. The steam may be raised, and the engine moved a 
distance of two miles, and the thrashing machine at work, within 
one hour. The weight, including engine, garriage, and wheels, 
will not exceed 15 cwt.; about the weight of an empty one-horse 
cart. The size is 3ft. diameter and 6ft. high. If you wish to 
have one of this size sent to the Board of iculture as a speci- 
men, the price delivered in London will be sixty guineas. 

In a second letter to Sir John Sinclair, dated Cam- 
borne, Cornwall, — 26th, 1812, is the following preg- 
nant sentence :—“It is my — that every part of 
agriculture might be performed by steam—carrying manure 
for the land, loughing, harrowing, sowing, reaping, 
thrashing, grinding ; and all by the same machine, how- 
ever large the estate.” Beyond any question Trevithick 
here indicated the use of a traction or self-propelling 
poe engine. eq vem his proposals seem to have 

n laid before the Board of Agriculture, nothing came 
of them. He, however, built some portable steam 
whims, that is to say, engines which could be moved 
from place to place to perform small jobs of pumping and 
— when pits were being put down, and to drive ore 
stamps. . 

The first agricultural portable engines, properly so- 
called, seem to have been made by two or Gane "iifferent 

eople about the same time. us in 1841 of 
irmingham made one or two. These were steeple engines 
with vertical boilers and timber frames. At an agricul- 


* ‘The Life of Richard Trevithick.” Francis : 
Spon, 1872 Pp 40-41. By Trevithick. London : 








tural show held at W: in Lincolnshire, in October of 
the same year Messrs. Howden, of Boston, exhibited an 
engine with a vertical cylinder, 8}in. diameter, placed on 
top of a horizontal return flue boiler. This isone of the first 
instances of the exhibition of a portable engine. Messrs. 
Howden built, we believe, twelve engines in 
and then gave Nd the trade, as they feared that 
the country would become overstocked with portable 
engines! engines weighed about 6} tons without 


POSITION CF THRASHING MAS 
WHEN TRAVELLING 


have been carried on a a 
vided for a horse to draw 
certain hand-power thrashing machines, at a farm at 
Fairfield, near Liverpool, and did the work of twenty-five 

sheaves in 23 min. 30 sec., with 


| 


of wh shafts being pro- 
it. ages tested sectiet 


men, 245 
all, | 36 ms of feed-water. It weighed 35 cwt. 


their report of this show the judges make the fol- 
remarks :—“ To Messrs. Ransomes, of Ipswich, 


iety is indebted for what may be termed the 


lowi 
the 
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POSITION OF THRASHING MACHINE 
WHEN AT WORK 
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Fig, 2.—ME3SRS. RANSOMES AND 


the thrashing part. In 1839, Messrs. Tuxford, of Boston, 
designed a irtable engine combined with a thrashing 

ine, which they brought out in 1842; and subse- 
quently to that year they built nineteen of these 
machines, and then abandoned the system, as it was 
found more convenient to have the engine and machine 
separate. The engine was 6-horse power. It weighed 
3} tons, and thrashed 80 quarters with 7 cwt. of coal 
per day. The arrangement was, however, subsequently 


revived in a modified fo and a self-propelli 

combined traction engine per thrashi: pork em 
shown at Bury St. Edmunds in 1867 by Mr. Crow 

of | s Lynn. All the early Tuxford engines had 
oscillating cylinders on top of the boiler. At the 
Royal Agricultural Society's Show, held at Liver- 
ane Bo 1841, Messrs. Ransomes and Sims, of Ipswich, 
exhibited a portable engine, the main shaft of which 
could be coupled by universal joints to a st 
pernine, quite in construction to that work 





. The engine, with its vertical boiler, seems to’ dra 





SIMS’ SELF-MOVING ENGINE 1842. 


greatest novelty of the meeting, viz. the exhibition of a 
portable steam engine for the purposes of thrashing 
corn, as applied by this enterprising and well-known 
firm, to whom agriculturists are already greatly indebted 
fur their improvements in ploughs, and particularly for 
for introduction of the cast iron case-hardened shares. 
&c, The advantages of steam power for working fixed 
thrashing mills have long been acknowl in the 
northern parts of England and in Scotland; but we 





Fic. 3.—MESSR&. HORNSBY AND SON’S PORTABLE ENGINE, 1849. 


believe this is the first attempt to render it portable, so 
that it may be transported from one farm to another, or 
from one ae of a farm to another, as easily and as 
es 'y as the present machines with horse works.’ 

@ boiler was of the vertical class, and drove 
a Davies’ on disc engine. At the Bristol Meeting 
in 1842 yen : mes. a t out ee e 
in a new form — shown in ving, Fig. 2; 
the engine, boiler, and thrashing teackian were "laced 
upon a four-wheeled carriage ; thi i pa be 


0. arranged” 


wn by horses, but was also 





80 as to 








brid to build portable engines at 
—- began md poem ages 








— was sometimes fitted as shown in the 




















We 
suf-. ‘no by men now for- part. on a simplic , 
the conveyance of a thrashing = our readers who chance to possess | rudeness of construction, and this Nepecilind of alton 





farm. 
g the power of the engine to give 
motion to the i instead of using horses. The | 
cuales iseadind along te seed at the rate of from four | 
to six miles an hour, and was guided and manceuvred so | 
as to fix it in any particular spot with much 
; it turned - ng Varn ereeen: 
engraving shows the general appearance 
of the engine when the thrashing ne was 
packed for travelling, and also when it was 
set up for work. This engine ran away in the 
Bristol showyard and went through a fence, 
but 3 harm -_ a The feat has often 
since been re y ion engines. 
About i oa 1843 a man named Cam- 


ef 


et Lavington, near Devizes. One o 
Cambridge’s engines is exhibited in the museum 
at Kilburn. An illustration of this engine, in 





’ concerning portable engines built before | probably did‘much ‘to retard im 
‘1645, would. do'well: to-send-us the facts for publication. |" "The earlier ‘eompetitive trisis 
In avery little were conducted ‘on a very different system from ‘that. 
buried in oblivion, never to be unearthed. ‘with which many of our are‘no doubt familiar. 
After the Royal Agricultural Society began to test ' There were no‘dynamometers used, vents no th 
| = ~—vhe 
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zB 
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of 
Caw ascertaining how'much corn they could 
ree ‘with a quantity of coal and ‘in ‘what. 


Messrs. , of “was. 
Shed te Yo oe illustrate-a very 
nearly similar ine, built ‘the same at 
~a a Fah at Kifburn, and ill be 
in the ‘museum ‘a Ww 
reas ence 
ts “wi 7 
direct wie ‘the ‘aud, 

















its present condition, will be found on page See secondly, the arrangement ‘for setting up ‘the 

466." engraving is so complete that no ee piston-rod guides. u brass of ‘the 

special description is 4 ier t was taken a ps ‘wears Out: faster than the 
by Messrs. Brown and May, of Devizes, in ex- — a. wer when, ‘as in ‘this case, ‘the 

in 1872, up to which time it had been { an. under: ;, that is to say, ‘the ‘crank is 

constantly in use, grinding, chaff cutting, «&c. [ below ‘the ‘crank shaft ‘when the is 

Messrs. Brown and May have since preserved | m from the bottom ‘of the ‘cy: To 
is 


itasarelic. On the top of the boiler is a large 








oval patch, and it appears that the engine, when 
first built, had a vertical cylinder let into the 





boiler ; but as to the precise arrangement no in- 
formation exists. tt seems that Cambridge 
built a considerable number of engines which 





were sold all over England. @ saw one OF \ changed’ hands several ‘times. It is now the 


almost identical with that at Kilburn in 
Siaffordshire in 1862. No one knew how old 
it was. It-is said that the identical. engine at 
Kilburn was exhibited in Newcastle tovk 





inthis Hour mill. Tes 1 gn — 
\ in our m is in ‘ 
As may well be poten e first ible- 








Cambridge hardly built two engines 

ike. several sketches, page 466, will serve 
to illustrate some of the arrangémerts he 
adopted. ‘Within the flue cast iron plates were , 
afranged, as in Fig. 1, to prevent e from 
running straight-to thechimney. Subsequently 
a water cross tube’ was put in at a. The 


2 pris, but we do not vouch for ‘the trith of 
8U 
alike 


etches, Fig. 2. The casing above the single- 
acting piston was always filled with steam, 
and the whole arrangement is almost identical 
with that since employed by Brotherhood, and 
many other makers of the now well-known 
3-cylinder engine. Anotler form is shown in 
Fig 3. Here the piston had two piston rods 
and a short cranked cross-head connecting 


them, which descended into a recess or trunk | { mh 







engines ‘sent ‘for competition were ‘ex- 
travagant in the consumption of fuel. A ‘few 
particulars of the results of various trials ex- 
ae over several ‘years will serve to indi- 
cate the rate at which progress took ‘place. 
rrve.uwc From the first the production of really ‘ex- 
cellent portable engines remained in the hands. 
of a few firms, and although many others com- 
peted, we have not thought it worth while to 
reproduce a statement of very i mt per- 
formances. . It must be borne in mind that 
engine competitions did not take \place every 


year. 

At ‘the Lewes meeting held in 1882, a con- 
CEAR FOR Orivinc siderable number of ‘engines were ‘etitered for 
MACHINERY BY BELT competition. The table in'the next)page shows 
FROM ROAD WHEEL the results obtained. 








At the Gloucester ‘meeting in ' Messrs. 

in the cylinder cover. PF = Clayton and Shuttleworth took the first prize 
In 1862 we saw in Staffordshire a portable with an e burning 4°32 Ib. ‘per horse per 
engine of a very unusual type. It had two Fic. 7-—MESSRS. RANSOMES AND SIMS SELF-MOVING ENGINE. - hour, Hornsby’s consumption ‘was 4°82 lb., Ran- 


cylinders about 5in. in diameter and 18in. 

stroke, fixed in an inclined position on the side of the 
boiler, much as in Cambridge’s engine. The con- | 
necting rods were very long; the crank shaft went 
across the end of the boiler furthest from the fire | 
door ; a circular fire tube or flue extended from the front | 
to the back of the boiler where it formed a combustion 
chamber, from which at each side of the central flue 
returned a few flue tubes. 
Over the fire-door was a 
forked uptake; the whole 
arrangement eing very 
similar to that used very 
often for the boilers of steam 
launches. This engine could 
not be made to keep steam 
without an artificial draught, 
and when thrashing, a*win- 
nowing machine was “fixed 
opposite the fire-door and 
driven by a belt from ‘the 
crank shaft, the blast ‘from 
the fan being direttéd ‘inito 
the ashpit by a “slieét ‘iron 





some and Sims’ 5°5 lb., and Barrett Exall, and 
portable engines and give prizes for them, comparatively | Andrews’ 6°09 Ib. Thus it will ‘be seen ‘that Messrs. 
accurate records were put into the transactions of the | Clayton and Shuttleworth improved on their per- 
Society. Unfortunately the information contained in | formance of ‘the year before by 1°68 Ib., Hornsby 
these reports is very meagre. It would hardly serve any | receded by 0°16 lb., Ransomes and Sims’ were better by 
good purpose did we atterhpt to reproduce them in | 2'53]b., and Barrett Exall,and Andrews were worse by 
full, but certain particulars may be given with advan- | 0°641b. Expansion valves were used at this competition 
tage to show the progress made. At first the Royal | for, as far as we know, the first time ; they were fitted to 
the engines of Messrs, Clay- 
SRE | ReN rRarS TNR is ih 7 ton and Shuttleworth, 
Hornsby, and Barrett, Exall, 
and Andrews. 
At the Carlisle meeting in 


ee 















“eee i ti 1855, Messrs. Tuxford beat 
eta. Sa 8 all previous performances, 
sf eae | eo" «= obtaining a horse-power for 
35 ee > 3°698 lb. of coal per hour. 
2° SR IRS 3 / The figures for other 

1 


/ competitors were as follows : 
he. Clayton and Shuttleworth 
4054 lb.; Barrett, Exall, an 
Andrewes, 4°4211b.; Hornsby. 
4839 lb.; Ransomes an 
Sims, 5°054 Ib.; Garrett, 














trunk extemporised:by: coal AOTION OF EXPANSION VALVE Oe Cross, 8 a 
seep ala * rt How old ims ’ eieremeperahgrecs eine went to eva. Tux- 
we ms nd aneilliy but Meu INGE NT I. i FIC.C ord, the second to Messrs. 
certainly built by someone FIg.B i | Clayton and Shuttleworth, 
unknown fifteen yoardieitore / while all the others were 
we saw it. This wouldvearry : fish either highly commended or 
it back to 1847, afd “it is ‘ al & / am commended. The judges in 
not impossible “that \itewas \ 9 FP ph ~ RP g CONSTRUCTION LINES ~-- --- their report speak strongl 

one of Howéden’s engines 1 JS { against the practice of send- 
=. | os | “ prop regen onthe Sf Soatiieant 

Up to the year 1845 “the ee: se: panrention 

prs puncte was'to build emer waute wees unsvailingiy nepested oneub- 
portable engines with-vertical we: wi avpetm ss eoquent-cecgsions ta 

ee aor heey ye 2 ene anette et 1 —- a 0 t the Chester meeting in 
ever, Messrs. Clayton and Fic. 8.—DIAGRAM OF VALVE GEAR OF MESSRS. RUSTON, PROCTOR, AND CO.’ ENGINE. 1858 two elasses ‘of ' es 


Shuttleworth turned out an 
8-horse power portable, with two horizontal cylinders, | 
Gin. in diameter, on the top of the boiler. ‘The crank | 
shaft carried a pinion which geared with a spur-wheel on 
the fiy-wheel shaft, which last was carried.in high 
brackets on a wooden frame by which frame also the 
boiler was =. The fly-wheel made abeut.three 
turns for-one of the crank. In 1851 the firm built their 
“first single horizontal cylinder engine. 
The ad the portable engine has yet to be written 
at length. "We have endeavoured to give such a sketch 


das ther ot tohertaegomes intdhatameanr 
Agricultural Society was by no means popular with| power and other of 8-horse power. In the.former 
engineers. In 1843 three | ile engines only were | class the first prize was awarded to Hornsby, ~whose 
exhibited at Bristol. To the Derby show in 1844 three| engine burned 5%503 lb. of coal per horse-power 
engines were sent ; at Shrewsbury in 1845 the number per hour. Tuxford’s engine, burning 4°78 Ib.; Ransomes 
fell to two, while at Newcastle in 1846 only one was | and Sims’, 5°633 Ib.; and Clayton and Shuttleworth’s 
shown. The prize seems to have been awarded at Shrews- | 52 1b. -were am com . _ The judges were 
bury in 1845, and Sir Philip Miles, of Leigh Court, near| W. Owen, ward Woods, and Benjamin Fother- 
Bristol, bought the engine and still has it. It has been | gill. Theygave the first prize on the ground that the 
stated that rs. rand Rylands built the first | ample power of the engine and its excellence of ¢on- 
portable engine ever seen with a tubular boiler. The | struction outweighed the small extra consum 








of it as will serve to indicate the rise and progress of the 


ion of 
| precise date we have not been able to ascertain, but it! fuel which distinguished ‘it from “Messrs. and 
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Messrs. Clayton and Shuttleworth’s engines. The results 
obtained with the 8-horse power engines are shown : 
the following table, in which we give the mechanical the 
time on the brake :-— 
for 
Coal per 
M 
Se atet 
% 316 3914 
Woshord. ss .i0 Rae Respite ene a aor ‘ 
Glayton and Shuttleworth 2 | 3 292 | gon | be run. 
Horm i A CS 2 a a 5255 
Brown and Ma ise 2 39°45 5269 
Ransomes and Sims 2 34°81 5426 











The first prize of £25 went to Messrs. Tuxford ; the 








second, £10, to Messrs. Clayton and Shuttleworth ; 








Messrs. Hornsby were highly commended, and the others 
commended. It willbe seen that progress was being | 
made but slowly. In fact, when an engine has been got 
which will give a dynamometric horse-power—which is a 
very different thing frem an indicated horse-power—with a 
little over 4 1b. of coal a horse per hour, much trouble 
and expense are needed to beat its performance. We have 
not thought it necessary to bring down our record of 
the duty of. portable engines below 1858, because subse- 
quently to that date most of the. particulars have been 
published in our own pages. In the present day first- 
class commercial ‘engines, not racers, burn about 41b. of 
coal per horse per hour; and, when fitted with special 
expansion gear controlled by the governor, less. Thus, 
for example, Messrs. Ransomes, Sims, and Head’s engine 
on the Thames Embankment, employed every night for 
providing the electric light, indicates 42-horse power, 
and the consumption of fuel is 3°18lb. to 3°20]b. per 
horse per hour. The best results ever got at any spanue 
trial were those obtained from the engines of Messrs. 
Clayton and Shuttleworth and the Reading Ironworks 
Company, which burned respectively 2°8 lb. and 2'9 lb. 
of coal per horse per hour, corresponding to a mechanical 
time of 1 nearly 5 hours. But much of the success 
attained in such competitions is due to the extraordinary 
precautions taken in firing, which operation has been 
reduced to a fine art by Mr. George Wilkinson, manager of 
the Stamp End Works, Lincoln, and Frederick Moody, a 
foreman turner at the Reading Ironworks. 

Lewes Show, 1852. 
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Gia. ge . 8 

22/34 hee kes 

Name of exhibitor. |-21 8 hae gon: 

| o o 

AE) BSS OER 

| poh | = a 

min. | Ib, | Ib. 

Clayton and Shuttleworth, No. I. .... 6 | 32°5 | 22°75! 60 
ditto py aa ee 41:0 | 2950 84 

Hornshy and Sons, No. I. ... ae 50°0 | 30°2 | 4°66 
ditto No. II. coh 47°0 | 249 | 6°05 
Cambridge... ws. |B | 360 | 19-4 | 14°30 
RE Ray ee 9 orn amy Oem ea tie 44°0 | 32°16, 9°26 
Garrett and Son, No. I. ... 6 32°0 |19°09 7°10 
ditto No. II. ... eS My 69:0 | 341 | 9°9 
Tuxford,No.L 1. 1. | 4 | 520 1221 | 8-48 
ditto No, IL. :., we ee! 4 1 855 1204 [10-9 
pe Wer oar ewes ae 52°0 |19°7 |17°9 
Holmes... Rene ey PALE) ie 41°0 |175 | 166 
Jaton ‘6. te Shot ontingn © 47°5 | 615 | ° 8°83 
Barrett, Exall, and Andrewes, No. I.) 6 49°0 | 23°5 | 5°45 
itto o.IL.| 4 34°5 | 20°7 | 11°45 

Ransomes and Sims, No. I. eats 56 | 33°16 | 8°03 
ditto No. II. “i 4 50 24°15 | 9°5 





If we had space to trace the progress which has been 
made in reducing the consumption of fuel by builders of 
portable engines, we could produce a noteworthy chapter 
in the history of the steam engine. it is, we can 
hardly indicate even its salient features. The power 
developed has in all cases been measured, not by the 
indicator, but by thedynamometer ; and this circumstance 
rendered it necessary to adopt systems of construction 
which would otherwise not have been taken up. 

dicator measures the whole work done by steam ; the 
dynamometer only the useful work; and it became, 
therefore, a matter of paramount importance to reduce 
the internal resistances of a competing engine to a 
minimum. We have ourselves seen an 8-horse engine 
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ton and valves.of this engine were practically 


yet the pis pn 
steam tight, The work of baby oe a le engi 
mitt resembled training ott heme ters 
race. After the engine was finished, it.was taken to a 
shed and put on the brake,and dayafter day it was worked 
with the two-fold object. of wearing down all the rubbing 
surfaces to dead smoothness, and ascertaining what were 
the most favourable conditions under which it could 
It was tested at various speeds, and various 
powers, and various degrees of expansion. The grate 
surface was reduced step by vo Hee by adding fire- 
clay tiles at the front, now at, the back, now at-the sides ; 
back-pressure was reduced to a minimum by a large 


exhaust; the thinnest possible steel liners surrounded by | oth 


steam were put into the cylinders ; specially made tubes, 


rumen 








wwhipll-Sould-be tarsed-toukd wliilphos-aithethetarefiges | 
of one hand applied at the end of a fly-wheel spoke ; and | 
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en 

As a direct .com- 

ntary on this comes the statement that Messrs. Fowier’s 


und’ engine, not a racer be it o -has without 
spelietinaae tet nam erndonteohatante If this 
statement is ‘eonfirmed 








useless to hold further alia trials. 


by further-experiment, it 
al Mtl, panpely, thatthe art of econo! fuel inthe 


tion of power. was no nearer finality in 1872 
og — Nanpedlinl ice and it is not-i om that 
ay! Society may yet -: itself com- 

-pelled to institute comparisons pete types of portable 
engines as yet- comparatively unknown. 

he most recent development of the portable engine 
has been the introduction of straw-burners for use in 
other countries. In the plains of Westphalia and 
er regions straw is practically worthless, and is 





on the field to rot or to shrivel away under parching sun. 















HEAD AND SCH#MIOTA’S STRAW-BURNING ENGINE. 
not unfrequently of thin eopper, conveyed the products 
of combustion to the chimney ; the feed-water was heated 
to as much as 232deg, before it entered the boiler ; the 
coal was broken to the size of a hazel nut and supplied 
to the fire from minute to minute with a shovel about 
the size of a grocer’s sugar-scoop. The problem to be 
solved was how to get an engine to run_the longest pos- 
sible time against a given resistance with an allowance of 
14 Ib. of Llangenech coal for each horse-power which it 
was declared it should work up to during the trial. The 
finest performance on record, as we have said, was that 
of Messrs. Clayton and Shuttleworth’s engine at 
Cardiff, the consumption of fuel being 2°8lb. per 
dynamometric horse-power per hour, while that of 
the Reading Ironworks Company can hardly be con- 
sidered inferior, their engine using but 2°9lb. per 
horse, per hour. Messrs. Clayton and Shuttleworth 
had two runs. The first lasted 4 hours 51 min. 
25 sec., the consumption of fuel being 2°89 lb. per 
horse per hour; the second lasted 5 hours 1 min., the 
fuel burned being 2'8 lb.per horse per hour. During 








Fig. 6.—END VIEW. 


the first trial the boiler evaporated 11°39 Ib. of water 
per lb. of coal. During the second run the evaporation 
was rather less, 11°31. e engine of the Reading Iron- 
works Company made but one run of 4 hours 51°68 min. 
Its boiler evaporated 10°1 lb. of water per lb. of coal. 
Messrs. Clayton and Shuttleworth won, because their 
boiler did best ; but steam was used to more advantage in 
the Reading engine, which was perhaps the most perfect 
thing of the kind ever turned out. e initial pressure 
in both ~~ was 80lhb., and we shall not be far from 
the truth if we take the average pressure as half this, 
Broadly speaking, the presence of a condenser would 
have augmented the power of each “se by at least 
one-fourth, and thus the engines been condensing 
eir consumption of fuel would have been but about 

2 lb. per horse per hour, a wonderful result considering 
the small dimensions of the cylinders. No engine com- 
dy we has taken place since the Cardiff meeting, as it 
been held that no possible advance could be made on 





the results then obtained, and that consequently it was 











Fig. 5. 


To Mr. John Head, of the Orwell Works, Ipswich, is, we 
believe, due the credit of first ai precast the value. of 
this straw as a fuel. With Mr. Se emioth he carried out 
an extended series of experiments, which resulted in the 
adoption of the system of burning straw, shown in the 
accompanying engravings, Figs. 4,5, and 6, These-explain 
themselves ; the straw being fed in through rollers and 
burned in a thin sheet so to speak. The rollers are driven 
by a strap from the crank shaft. Most of the other prin- 
cipal agricultural engineering firms now build straw- 
burning engines. The system adopted by Messrs. Clayton 
and Shuttleworth we illustrated in our impression for 


June 13th. It has been deemed unnee to use 
feed rollers, a man with a fork supplying the straw 
through a large open mouth to the fire-box. We illus- 


trate at page 467, the system adopted by Messrs. 
Garrett, of. Leiston. The table on the next page shows the 
results obtained last year with an engine of this kind. The 
| trials took place on May 6th, 7th, 8th; the engine was 
| 8-horse power nominal. 
| _ There is a special difference between the Head and 
| Schemioth and what we may term the Garrett system of 
| straw burning, which deserves a moment’s notice. The 
| former is particularly = for burning long and un- 
broken straw, cane trash, reeds, and such like. In 
Spain and other countries in South Europe where it is 
usual to reduce the straw by means of special machinery 
in connection with the thrashing machine to a dry pulp 
for fodder, it is often desired to consume the straw in 
this reduced form for fuel instead of using it in its un- 
broken state. It may appear at first sight an anomaly 
that straw should first be reduced by a machine absorb- 
ing so much power as a straw chopper, or more properly 
“straw pulper,” and then burnt as fuel, and especiaily 
since this machinery is always so arranged that it can 
easily be disconnected from the straw shakers of the 
thrashing machine, but it has been found that the pulp- 
ing considerably increases the evaporative properties of 
the straw fuel, so that it really pays for the operation in 
this way, besides being more convenient of stowage for 
winter use. As will be seen from the table, page 462, 
as much as 2°14 lb. of water can be evaporated with a 
pound of the pulped straw fuel, whereas it is difficult to 
| obtain a better result than 14 lb. of water per lb. of the 
| unbroken material. There are, however, difficulties 
besetting the use of this short material—which requires 
an abundant supply of air for its perfect combustion— 
which Messrs. Garrett have overcome by means of the 
arrangement to be exhibited by them for the first time at 
Kilburn, the difficulty being of course to admit a sufii- 
cient supply of air between the fire-bars withous allowing 
the short material to fall through between them. In theillus- 
tratign, page 467, the various details may bethus described : 
—A are wrought iron bearer barsfor the straw grate deeply 
notched to receive B, which are plain bars 3in. by }in., 
arranged with a space of 4}in. between each bar for the 
admission of air transversely of the fire-box in a slanting 
position after the manner of a Venetian blind, so.as to su 
re the short material without allowing it to fall rec 
tween them. The dotted lines C C illustrate the ordinary 
fire-bars which form the grate upon the upper bearer bars 
for coal or wood, when it is not desired to burn straw or 
refuse vegetable materials. It is found a good plan to 
lace a few of these fire-bars upon the upper grate when 
urning straw on the lower one, and so to form @ sort of 
bridge, with a few firebricks placed upon the former in 
order to effect a more perfect mixture and combustion of 
the gases. The shape df the hopper or heating chamber 
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in one self-moving apparatus. 
Co. state that it made its fret appear- 
ance at the Royal Agricultural Show at Salisbury, in 
July, 1857, having been finished literally on the road to 
the show grounds, At that time it was provided with two 
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lastly, 
—_ at the tru 
concerning thi 3 
enti en puree great deal is sti 
a ill not take the trouble to put what they know 
into form on paper. Their knowledge will soon cease to 
have any existence. To a very large number of engineers 
the archeology of the ine i 


is a matter of trans- 
cendent interest. Let 


remembered by 


poy es 
t us hope that the Kilburn Museum 
may act as a stimulus, and induce those who can, to draw 
on their stores and supply the world with information 
which will be lost for ever if they hold their : 
The history of the introduction of the pyro for 
agricultural purposes we sketched in our last im ion, 
and we need not go over it again. We may take leave 


“a ev ae with = present. ; 
e illus is w at page 470, a of engine 
-|to which agricultural i have p A achoe| much 


attention, and which they have brought to great perfec- 
ap. It will be exhibited by the makers, Mason ten, 


Proctor, and Co., of Lincoln. The cylinder is 13}i 
diameter, the piston stroke being 2ft. This engine a 
of a number ordered for driving draini ry, but 


evidently, with the addition of governors and a throttle- 
valve, — adapted for working a mill or factory. 
Being intended for a working F pense of 80 lb. or 


more, all the parts have been made exceptionally strong, 


;—— | and with wearing surfaces, gun-metal has been free’ 

Time. | | . s | im “Teg! rT asd, and all equate means for adjustment provid 
— _ ie 6 ui a isul ge | E EE F ae so that the engine may be run continuously for long 
: Hy 48 ls Weight jw, id the 2 3 a: i * | he ag ge | ge | perio if necessary, with little attention, and the least 
i132] (be |oF am mage] Se) ee) SE jae] a: | é #| 3 =2 32 | possible probability of a breakdown. The cylinder has 
Ai\gia \6 re : ge $s igs 4 Fo i He 2 83 the workin 1 cast separately, turned, and then 
g & | eS - | z 3 5 Bs ot ime the main cating, red — it, sg 

7 — ; ae e two there is an annular space of jin., which, wi 
80 | 73 | 2.49 iil 81 > Tt. ie ae 22 13,056 51,090,016 £00 78,542 | "83 160°5 | 19°33 25°2 ue 1* | Steam spaces in both cylinder covers, Srehin a souapiete 
a gt : at steam jacket. To this is attached a patent ejector— 
80 | 73 | 4.9 | 5.14) 65 8 21 7 | 350 252 |10,141| 40,096,476 750 ee Sg | ee 1609 | 17°2 87t! Vaughan and Stubbs’ — which at once carries off 
Coat’ | Cinders | Net coal coal coal | | | coat ae water condensed from the steam. The main 
70 /10.49/1.1 | 182 | 2 | 2 0 12 | 236 252 |21,458) 84,895,280 1510 | 876,647 | 6°63 1025 1949/ 5°2 351t| valve is arranged in halves, one at each end of 

the cylinder, to kee 




















* Ordinary straw fire-grate. 


+ Fire-box leaky. Cavings; fire-grate for chopped straw. Governor strap on wrong pulley for some time. 


t Hucknal coal ; grate below. 

Two self-propelling or traction engines are exhibited | 
in the Kilburn Museum, and a great many will be seen 
in the yard. But it is impossible to do more than glance 
at the history of the introduction of this class of steam | 
engine. With road locomotives and steam carri such 
as those of Trevithick, Dance, Ogle, Goldsworthy Gur- 
ney, and many others, we have nothing to do. We must 
confine our attention to the agricultural traction or self- | 

* moving engine exclusively. : 

The first self-moving engine ever seen at an agricul- | 
tural show was that of Messrs. Ransomes and Sims, | 
which we have already illustrated. In 1849 the) 
seme firm exhibited an engine, illustrated in Fig. 7. | 
This was a remarkable — in many respects. The 
two cylinders were placed below the smoke box, as in a | 
railway locomotive. It could run on a common road at a | 
speed of five to six miles an hour with a thrashing machine 
behind it, the crank shaft then turning faster than the road 
wheels by the aid of gearing. When it was used to give 
off power, the fire-box end was jacked up till the wheels 
were clear of the ground, on much the same system as | 
that subsequently — by Mr. Savage, of King’s | 
Lynn, for ploughing. The gearing was then shifted so | 
that the road wheels, one of which took a belt, ran | 
faster than the crank shaft. We believe that only one | 
engine was built on this plan. Be . 

> 1854 Mr. James Boydell patented his invention for | 
fitting shoes to the saane of traction engines ; and some | 
time subsequently Messrs. Burrell, of St. Nicholas | 
Works, Thetford, undertook the manufacture of these | 
engines. There can be no doubt that the labours of | 
these gentlemen did much to promote the use of steam | 
on common roads. Time will not serve us to speak of | 
Bray, Longstaff and Pullen, and many others who tried | 
their hanas at this class of machinery. After a time 
it began to be understood that there was really no| 
necessity for the use of more or less complex systems | 
of portable ogy fitted to the driving wheels of | 
traction engines. en the wheels were made wide | 
enough, all was obtained that was required. The late | 
Mr. John Smith, of Coven, near Wolverhampton, did | 
much to develope the traction engine, and we take this | 
opportunity to rescue his name from oblivion. About | 

e year 1855, as nearly as we can ascertain, he began 
to build traction engines. One of the first was well 
known in Staffordshire as the Spider. It was a small 
engine with driving wheels about 7ft. high, and is said 
i hae run without a load at ten miles an hour. It was 
reputed to be able to go across any country in which 
the fences were of moderate height, which we need 
hardly add was a statement far in advance of the facts, 

In the year 1856 or 1857, Mr. Smith built for the late 
Mr. John Fowler a remarkable engine with which a t 
deal of experimental ploughing was done on a heath not 
far from Coven. This engine—No. 93—had a pair of 
side frames like a locomotive ; the driving wheels were 
of wood 5ft. 6in. high, and motion was communicated to 
them by a pitch chain running on a pinion on the crank | 
shaft and a spur wheel inside the off driving wheel. 
There were two cylinders 6}in. diameter and 1 lin. stroke. 
They were secured between the side frames as in an 
inside cylinder locomotive. The boiler had a very large 
steam dome on the top about the middle of its length ; 
and it was carried on a saddle half way between the fire 
andsmoke-boxes. Thissaddle was provided with trunnions 
turniag in ings on the side frames. At the back of 
the fire-box was a vertical screw and hand-wheel. The 
effect of the whole arrangement was that the level of the 
boiler could be maintained on hilly ground. Steam was 
led through one of the trunnions to a horizontal pipe 
which took it to the cylinders. A short length of india- 


| 


| employed was very simple. 





rubber tubing established connection between the 
exhaust and the blast pipes; a pressure of 120 Ib. was car- 


horizontal winding drums, carrying the two ploughin 
ropes, and an additional small drum for a headland fone 
by which it hauled itself along the headland parallel to 
a self-moving anchor at the other end of the field. The 
engine had two cylinders, and the boiler was carried on 
wooden wheels. Subsequently the engine was altered no 
less than three times. ‘The first alteration, in 1858, was 
the replacing of two winding drums by grooved drums, 
thus introducing the system of working with an endless 
rope. By this change the weight of the engine was 

n y two and a-half-tons. The next alteration was 
effected by substituting three drum-sheaves for the two 
grooved drums, the central one only being worked by the 
engine. This alteration was effected by Messrs. Hunter 
and English, in 1859. Finally, in 1861, the three 
grooved sheaves were replaced by the clip-drum, in 
which form the engine is exhibited, representing almost 
the whole history of the progress of the invention. We 
shall illustrate this engine in an early impression. 

While Messrs. Ransomes and Sims, Smith, Burrell, 
Fowler, and others were at work, a gentleman, who has, 

rhaps, done more thau any other living engineer to 

velope the traction engine, was quietly pushing on. Mr. 
Thomas Aveling, of Rochester, began first by making 
ordinary portable engines eh yo The system 
t consisted in coupling 
the crank shaft to the driving wheels by a pitch chain. 
The engine was steered by a horse in a pair of shafts. 
One of the first improvements introduced by Mr. Aveling 
consisted in suppressing the horse, and substituting instead 
a single wheel with a handle like that of a Bath- 
chair, between the shafts. An extemporised arrangement 
of the kind may be seen in the Museum, where also is to be 
found an engine which we shall illustrate next week. This 
engine was built in 1860, under a patent taken out on the 
lst of September, 1859. The improvement patented con- 
sists in fitting the stud carrying the pitch chain pinion to 
a block which slides in curved slots in the bracket. 
Against one side of the slot is pressed the end of a screwed 
pin, the effect of the whole being that by turning this pin 
the chain may be always tightened up when it gets too 
slack. The arrangement worked well, and was retained 
by Mr. Aveling as long as he adhered to the use of the 
itch chain. Close to this engine will be found one 
uilt by Messrs. Aveling and Porter in the present year. 
A comparison of the two will show how great are the 
advances which have been made by the firm during 
the last twenty years. 

We have no desire to overlook the work done by 
Messrs. Howard of Bedford ; Burrell of Thetford, Clay- 
ton and Shuttleworth, Ruston and Proctor, and Robe , of 
Lincoln ; or of Garrett, of Leiston, in developing and ex- 
tending the use of agricultural locomotives, but it is out of 
our power to do more than state that they have all, at 
one time or other, produced engines excellent in design 
and efficient in performance. But Messrs. Aveling and 
Porter stand out from the others as the only firm which 
has devoted its attention, almost to the exclusion of all 
other classes and types of steam engine, to the construc- 
tion of traction engines. 

We have said that the history of the portable engine has 
yet to be written. We have endeavoured to give our readers 
some idea of the course which the development of the 
machine took, so that when they visit the yard at Kilburn 
next week they may know something of the progress of 
events which has resulted in giving the world the mode 
portable engine, of all others the most ubiquitous of 
steam engines. Should any engineer fancy that we have 
done him or his ancestors an injustice, we would excuse 
ourselves by pointing out, first, that we did not under- 
take to write a complete history of the portable engine ; 
secondly, that we do not profess to have done more than 
put together a few facts not generally known ; and, 


i : the steam ports as short 
as possible; and variable expansion valves of the Meyer 
type are Py wage adjustable by a hand wheel to a range 
of cut-off from j;in. to din. stroke. The crank shaft is 
of Bessemer steel, carried by three carriages; one 
close up to it on each side being cast with the bed- 
~ ; the brasses are set up by wedges and screws. 

ith the condenser is cast the air pump, which has a 
gun-metal liner, india-rubber disc valves, and gun-metal 
piston ae valve seats, guards, and bolts. In the engine 
piston rod close to the back of the piston is formed a 
socket into which the air-pump rod is cottered. The 
bed-plate is shaped like a girder of deep section, extend- 
ing backwards in one veg to carry the condenser. Be- 
tween the side members of the bed-plate the cylinder 
drops in, allowing the centre line of the engine to be 
kept fairly low. The arrangement adopted for bolting 
down the cylinder is excellent and deserves notice. The 
excentric —— and feed-pump fittings are of gun-metal, 
and there is also a neat bushed guide for the valve rods 
and adjustable brasses to the excentric rod pins. The 
strap of the large end of the connecting rod is bolted in 
its place, the brasses being set forward and the small end 
brass drawn up in the usual way, this arrangement 
keeping the centres as nearly constant as possible. 
The action of the slide valves is shown in the 
diagram, Fig. 8. In A the radial lines formed by the 
crescent-shaped perimeters represent the actual steam 
and exhaust port > oe made by the main valves at 
the points where these lines if produced would cut the 
stroke circle. In the same way in B and C, the close 
radial lines intercepted between the concentric arcs 
represent the movement of the expansion valve on the 
<= valve. — ai : ‘ , , 

e princi imensions of the valve are as 
follows pin valve travel, 3in.; iamnler alvonen, 
45 deg.; outside lap, }4in.; lead, /;in.; inside lap, back 
end, gin.; ditto front end, tin.; width of port, gin.; cut- 
off valve travel, 3in.; angular advance, 90 deg.; relative 
travel, 2}in.; steam ports in cylinder, lin. wie: opening 
of ditto, $in.; exhaust port on cylinder, 1tin. wide. 








THRASHING MACHINES AT THE ROYAL 
AGRICULTURAL SOCIETY’S SHOW. 
No. I. 

A KNOWLEDGE of theoretic mechanics has seldom led 
to its application in the invention of any class of 
machinery. In no branch of industry is this better 
illustrated than in agriculture. Invention has followed the 
indication of a necessity, andit hasnot often happened that 
they who have had this theoreticknowledge have been in a 

ition to becume first acquainted with the necessity. 
ence the numerous instances of the invention by men in 
low station of the first machines for the performance of a 
certain process previously effected by hand labour ; 
machines that have in aps instances been the origin of 
important new industries of vast national value. Hence 
also, the uncertainty with respect to the names of 
original inventors of machines and re which 
have effected great changes in the methods of agricul- 
ture, as well as other industries with respect to which 
similar uncertainty exists and must remain. The class of 
machinery to which our attention is now directed affords 
no exception in this respect, and the exhibition of old 
implements at Kilburn will cause many to ask questions 
more easy to ask than to answer. 

As in the case of so many other branches of mechanical 
engineering, new inventions of agricultural machines 
were exceedingly rare previous to the birth of the steam 
engine ina useful form in this country. Until that time 
the flail in this country had been preceded for centuries. 
by the flail in other countries, and other of the ruder 
methods of the Eastern nations. Tramping out the 
grain on made floors under the feet of oxen, the use of 
the wain, the drag, and the staff or flail, are all described 





in Biblical history,and that scarcely more mechanical imple- 
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ment, the Egyptian wain or mowre) wasin usein that country 
until comparatively recent times. The Romans made 
no real improvements in these implements, for though the 
big fluted roller, probably in use in some partsof Lombardy 
even now, sable been of Roman origin, it is very 
little improvement on the wain or the drag. The wain, 
it ma; mentioned, consisted of a paca. paid hori- 
zontal frame, carried very near the ground on from 
three to five axles, on which a series of wooden wheels, 
something like clod crusher wheels, were strung. Above 
the frame rose a seat, upon which a driver sat and drove 
the oxen which pulled the machine, if we may so call i 
round the track on which the sheaves of corn were lai 
by an attendant. Sometimes the rollers were notched 
and sometimes studded, and when this was done the 
straw was broken up in the thrashing process and used 
for fodder. Five different methods of thrashing are 
mentioned by Isaiah as common among the Hebrews, all 
of which were of the rough character already aneeioed: 
These and the ripple used by the Egyptians of the times 
of the Pharoahs we must, however, leave, and make a 
descent to things more of the nature of machines and of 
our own times. 

In the middle of the reign of Charles I. a patent, 
dated April 27th, 1636, was granted to Sir John 
Christopher van Berg for various mechanical devices, 
among which we find described “an invencon to bee 
agitated by winde, water, or horses for the cleane thresh- 
ing of corne, whereby much corne that is nowe left may 
bee saved and the strawe made neere as pood as haye.” 
No specification was enrolled by this early claimant to 
thrashing machine inventorship, and without drawings it 
is not easy to guess what the invention could be, or 
whether he had simply “got an idea,” which he intended 
to get a poorer man to invent into shape for him. 

“machine” for thrashing is said to have been in- 
vented and made in about 1711 by one Hohlfield, of 
Hermerndorf, Saxony, then in the service of the Prussian 
Minister, Count de Podervils, on the estate of Gusow. 
Nothing, however, can be found as to the construction of 
the machine, though it seems to have worked satisfac- 


torily. 

A patent taken out on 22nd March, 1781, by Robert 
Barlow, describes a machine for cleaning wheat, but this 
only pretends to be a dressing machine, After “a long 
tract of labour, thought, and experiments, joined toa 
good deal of expence,” Michael Meinzies took out a 
patent in Feb., 1834, for “an invention for i 
grain,” but it does not seem that Meinzies had reach 
the end of his “tract of labour” nor probably seen the 
last “expence,” for his machine whi ed “ with 
common Stake ge ” either did not gain favour, or he sold 
his patent after finding that he could not machines. 
Of this there seems to be some evidence, for we find that 
in 1735 a wheelwright or millwright in Edinburgh was 
offering to make machines under a patent, but no patent 
was ever granted in his name. 

The following curious advertisement shows that it was 
not very long after the above date that the attention of 
many mechanics was bent on the production of a machine 
for thrashing, and that, as in many other fields of inven- 
tion, the same causes have operated almost simultane- 
ously to ae ay similar inventions in separated parts 0 
the world. Inthe Caledonian Mercury of August 26th, 
1735, the following “advertisement anent the i 
machine” appeared :—“ Whereas many have wrote from 

the country to their friends in town about the prices of 
the threshing machines, the following prices are here 
“inserted, for which the machines will be furnished, with 
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the privilege of using them during the patent by Andrew 
Good, wright, in Edinburgh, whose home and shop are 
in the College Wynd, viz., to those who have water mills 
already, one which will thresh as much as 4 men, costs 
£30 sterling. One which threshes as much as 6 men, 
£45 ; 8 men, £60, and so on, reckoning £7 10s. for each 
man’s labour that the machine does, which is but about 
the expense of a servant for one year, whereas the patent 
is for 14 years. One man is sufficient to put in the corn 
to any one of ’em and take away the straw. About 6 per 
cent. of the grain which is lost by the ordinary method 
of thrashing may be saved by this machine. One of the 
a may be seen in said wright’s yard in the College 


is Andrew Good was either a knave in talking thus 
about a patent or he had purchased that of Meinzies, 
Michael Stirling, of Perth, also made a machine like the 
common flax machine in 1758. This, however, was only 
suc in ing oats, wheat being broken by it. 
Of patented inventions there are no others until we 
come to that of a dressing machine by Andrew Meikle 
and Robert Mackell in March, 1768. In Bailey and 
Culley’s “General View of the Agriculture of the 
County of Northumberland,” however, we find it stated 
that, “ Threshing machines are now become general in the 











MEIKLE’S THRASHING MACHINE. 


northern part of the country; they are all upon the 
rinciple of the flax mill, which principle was first intro- 
toned into this county for threshing corn by Mr. Edward 
Crepes near thirty-two years since ; the machine was 
worked by a man who could thresh with it 12 bushels of 
wheat in a ~ but being hard work, and Mr. Gregson 
dying soon after, it was neglected.” As this book was 
written in 1793, the third edition being published in 
1805, Mr. Gregson’s machine would have been made 
in about 1761. The authors go on to say that, 
“some time after this Mr. Oxley erected a threshing 
machine at Flodden, moved by ho in which the 
corn was fed in between two fluted rollers, and struck 
by switches hung on hinges ; those now in use are fixed 
as were those of Mr. Gregson.” A Mr. William Menzie 
is mentioned as servant to Mr. Gregson, and who stated 
“that his master took the idea from a small flax mill 
a tchman travelle e country with, for the 
which a Scotch lled th ith, for th 
urpose of swingling the flax which the farmers grew 
or their own use.” Some particulars are also given 
of the history of Meikle’s invention, according to which 
Sir Francis Kinloch sent a machine to Meikie to make 
it work we power. Meikle soon built a thrashing 
mill at Kilbagie, and after ten or twelve had been 
made he applied to Kinloch to take out a patent, 
but the latter thought a patent would be of no 
use, though Meikle aftewards took out a patent 


for land in his own name. This patent was that 
to which his name has ever since been attached, and 
which is dated 9th of April, 1788. The annexed is a 
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| section of that machine :—Meikle’s machine, it will be 


seen, was only a thrasher, the corn dropping from the 
straw-shaking drums through the hopper shown under- 
neath into a antes machine, or simply a blower. The 
corn was fed in end on through the two small fluted 
rollers, and the corn knocked out by the on the 
drum-beaters. From this date these machines rapidly 
extended in use, and though principally used as fixed 
machines, many driven by water power, a modification 
was used asa horae-power, and also a smaller size as a 
hand machine. The exact date of the adoption of the 
beater drum without pegs cannot be ascertained with 
certainty, but they were evidently first used in the small 
portable or semi-portable horse and hand machines. _ 

After Meikle’s success a t many men turned their 
attention to thrashing, and in 1805 one William Lester 
produced what may be looked upon as the first machine 
with a drum in the modern sense of the term, It was a 
cylinder covered with small triangular rubbing patches 
ps a gin. thick. The straw was, however, fed in be- 
tween two small rollers asin the peg beater machines of 
Stirling, Gregson, Meikle, and others. John Ball made 
the first m&chine in which the concave consisted of a 
rating of J section made of wood ribs and wire crossing. 

e drum has, however, only two beaters, parallel to the 
drum’s axis, but it was apparently the first machine in 
which the straw was fed in without rollers and carried 
downwards instead of upwards. C. Perkins in 1805 
made a machine with an eight-sided drum and four 
beaters, and in 1807 Lester improved his machine and 
drove the fan and sieves by rope Peter Cox made 
the first drum with beater bars of the form now used in 
1810, and in 1814 Lester made further improvemen' 
and produced a cleaning machine with beater drum o 
good form with double adjustable concave. He described 
small iron-framed hand thrashers, and a portable steam 
one and steamboat, both for driving thrashers. 

r 


. Hart, of Wantage, showed a thrashing machine at 
the Oxford meeting of the Society in 1839 which was 
highly spoken of the judges. The drum beaters, instead 
of being made of the usual width, about 3in. or 4in., were 


only lin. wide, the effect of which was that the corn and 
chaff were better stripped from the straw, while the latter 
was little injured. A Mr. Garrett also exhibited a 
machine which attracted much notice, and was said to 
be capable of thrashing from 40 to 50 quarters per diem 
-—quarters of what is not said. L ng machines, 
however, which could overcome considerable quantities 
of work were costly, and the hand and horse machines, 
though presenting many convenien were found to 
require a great deal of hand or horse labour and time. 
Water-power thrashing machines were numerous in the 
North, and a few were to be found in almost every 

of the country; but the agricultural machine makers 
began to see that the power of water was required where 
it could not be obtained, and occupied themselves with 
other means of providing that power. : 

At the Liverpool meeting of the Royal Agricultural 
Society there were tried two small thrashing machines, 
worked by what was as far as is known the first port- 
able steam engine for the purpose of thrashing corn. Of 
this we have spoken elsewhere. One of these machines 
was made by Messrs. Ransome and the other by the Earl 
of Ducie. ts the latter machine “the straw was fed in 
at a tangent to the drum, and had consequently only to 
pass or rt ag ong a ne og es or 
stri CY) é revolving 10n narrow 
ilades or oschens At the back of the drum, and ferm- 


ing the end; of the machine, was an open-work concave 
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on | a cee Men Machine. 
thrash employed 
Number. Min. sec. Ibs. Number 
20 22° 40 106 2" | Lord Ducie’s. 
20 11 20 «(| 103 4 Messrs. Ransomes’. 
245 23 30 | 1260 =% Steam engine. 














‘The actual produce of each machine was about the 
same, the sheaves in Ransomes’ machine being lighter 
than the others, which were picked. The quantity of 
fuel used in doing this work was not ascertained, but it 
was estimated that about 4 cwt. of good coke per hour 
would be required when the engine was doing the work 
of about five horses. The gain in work done by the 
steam thrasher was thus purchased at a very nominal 
cost. If we assume the average yield of twenty sheaves 
to have been 104 lb., or 5°20 per sheave, we find that, us 
Ransome’s and Ducie’s machines required respectively 
half the time and double the men, their work bein 
therefore just the same, the engine performed wor 


equal to 1260 “x 22°40 . 2 = 23 men. The report 


104 x 23°30 
does not  ! how many men were amiered with the 
steam thrasher, but there were probably three, so that 
roughly it may be taken that this machine would have 
ae farmers who were unable to erect the costly barn 
machinery to effect their thrashing with about one-eighth 
the usual hand labour at the expense of about sixpence, 
or at most ninepence per hour for coke. With respect 
to the engine and thrasher, the report states that “ Were 
the carriage mounted on four wheels, and the thrashin 
maching fixed and working upon it as is piaiatapteted 
by the inventors, the whole would be still more com- 
Pp ete ” 


This engine, with the thrashing machine, was arranged 
in its portable form for Messrs. Ransome by Mr. W. 
Worby, general manager of their works, and in the 
succeeding year he arranged the engine as we have else- 
where described, on a four-wheel carriage, and connected 
the road wheels to it by a pitch chain as shown, thus 
making the first self-moving portable engine and 
thrasher. For this engine the Royal Society gave a 
prize of £30 at Bristol, 1842. The opposition to the use 
of steam engines was exceedingly strong on the part of 
the farmers for some time. Before the steam-driven 
machine was sent to Liverpool it had received a thorough 
trial in a farm-yard not far from Ipswich. Theopposition 
to the entry of a steam engine into a straw yard was, 
however, such, that considerable time elapsed before 
a single farmer would permit the experimental trial. 
Worby, however, succeeded in persuading one friendly 
farmer that no danger to his ricks was at all pro- 
bable. This assurance was accompanied with the 
offer to insure the whole premises. Even this failed 
with the other farmers, but upon completion of the 
insurance the permission was granted. e trials were 
successful, and as has been shown, the machine was sent 
to Liverpool. The fact of its very high commendation 
by the Royal Agricultural Society did not, however, in 
1841 remove any of the prejudice held by farmers against 
steam driven machines in rickyards. The consequence 
was the engine and machine were brought back from 
Liverpool, and after both had stood in the Orwell works 
for considerable time they were separated, the engine 
sold one way and the machine altered to drive by horse 
gear, and sold too. Messrs. Ransomes were thus dis- 
couraged in their attempt to introduce steam-driven 
thrashing machines, and hence we find that after exhibit- 
ing the self-moving engine and thrasher, illustrated on 

age 459 they ceased for several years to move actively 
in the matter. 

At the Bristol meeting, 1842, Messrs. Crosskill, Plenty, 
Garrett and Son, and 8. J. Knight, all exhibited improve- 
ments in horse-power thrashing machines or gears. Mr. 
Crosskill showed the arrangement of drum concave 
Sea which in general form is still adopted. 

ving now fora time the machinery of other days, 
we may here describe the machine of modern type as 
manufactured by Messrs. Richard Garrett and Son, which 
we illustrate at page 467. In this machine, which is 





especially designed for small holdings, and for those 
districts in which straight unbroken straw is of par- 
ticular value for thatchin, g and other purposes, the 
drum beaters are six in number, and of rolled steel of 
the smooth round-backed angle section, illustrated 
above. The drum is 5ft. in width and 19in. in diameter. 
Although incapable of dealing with very large quanti- 
ties, this sort of drum feeds freely and makes clean 
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straw-shakers 
upon which the straw is collected, 
Mor market. The general arrange- 
such as to satisfy the F Acts and life-pro- 
legislation of these days. It is impossible to 
access to the drum without first wilfully throwing 
the hood or guard, and the feeder is‘ most carefully 
the straps by the sideboards to his plat- 
orm. The orcad? quantity of wheat thrashed and 
dressed by this little machine may be estimated at 4 qrs. 
per hour. ne Pg t of . Bis [ 
arrangement of the fan upon the drum spin peculiar, 
oe, ee ee ine may be 
considered to be very simple and light. The trayelli 
wheels are connected to the frame by means of f 
steel carriage work, which we illustrated in detail in THE 
ENGINEER of 13th December, 1878, and they are 
ey uae cae cills a. the bine pL with a sett 
placing wedges between w and frame, soastomake 
oa ~_— oe solid won the drum is will” exhibit 
ides this machine, Messrs. Garrett wi ibit 
specimens of finishing and rough-dressing thrashi 
machines, fitted with ribbed ee dom 
the other more general arrangements. 
We also illustrate on page 463 Messrs. Clayton,and 
Shuttleworth’s newly-arranged chaff-cutting an bagging 
machine attached to and driven from their thrashi 
machine, designed for those countries wherein chenpel 
straw is used for fodder. 
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EXPERIMENTS REFERRING TO THE USE OF 
IRON AND STEEL IN HIGH PRESSURE 
BOILERS.* 

By Mr. Davip Grete and Mr. Max Eyru, of Leeds. 

THE object of the experiments here described was principally 
to ascertain the relative value of mild steel and iron, as employed 
for high-pressure boilers of the ordinary portable or traction 
engine type; also to inquire into the advisability of changing and 
improving certain methods of construction usually adopted in 
such boilers. The principal question at issue was the means of 
forming the strongest rivetted joint for practical purposes, this 
being as a rule the weakest part of a boiler. In reference to this 





the machine is 50 cwt. @ | Reduction 














are given in Table I. the fin. rods— 

: size tly used for ri iron and 
Diameter fin., area 0°307 sq. in. ; task, a 
Breaking strain per section PURTeer i a |” lane 
Elongation in 10in. of original length Py) 206 «.. 278 


Thus the tensile resistance of the stel proved to be exactly 90 per 


to | cent. higher than that of the 


TaBLE I.—Tensile Strength of Rivet Iron and Steel. 























Tron. 
Particulars. madstet | ¢ | 5 | 8 
, (Brown's). | § g 
2 “7 
=| 2 
Diameter .. .. 0°625 in. — | 0°625! 0°75 | 0°75 | 0°75 
en Rae ee 0°307 sq. in, | 0°307, 0°442) 0442) 0-442 
Breaking strain :— | 
Specimenl .. 8°85 tons. | 6°90 (10°15 | 9°7 | 9°7 
Specimen2 .. Py 8°84 tons. | 6°75 10°18 | 9°9 | 9°0 
Bote. 8°9 tons. | 6°87; — | — | — 
A et 8°87 tons. | 6°84 10°16 | 9°8 | 9°25 
Breaking strain, por 8a. Sn 28°83 tons, [22°23 22°99 sie 20°95 
Reduced diameter .. 0°343in. 0406: 0°500) 0°531) 0-515 
Reduced area .. ,. 0°092in. 0°129 0°196| 0°222) 0-208 
Percentage ——s area } 
com) original | 
Haan mgd ie 8s bes 30 42 44 | 80 | 47 
Elongation per inch .. (A) | 0-348in. 0°416 07440] 0°343 0°437 
Elongation perinch .. 0°206in. 0°279, 0°278) 0°225) 0°250 
Elongation per inch 0°17lin. 0°244 0°258| 0°195. 0-179 











(A) is the elongation per inch within the 2in. in which the actual 
fracture occurred. 
is — on per inch within the 10in. in which the actual 
(C) is the on per inch outside the 2in. in which the actual 
Shearing Tests of Material.—The results of the shearing tests 
of the round bars, previous to forming them into rivets, are given 
in Table IL The steel showed an average shearing resistance of 
‘Tapre Il.—Shearing Tests of Rivet Iron and Steel. 


Diameter of bars, gin. 
Area sheared through = 2 x 0°3068 = 0°6136 sq. in. 











Actual Sheari 
Material, |_No. of shearing Average. pron d 
‘| strain. per sq. in. 
Tons. Tons. Tons. 
Yorkshire iron (Taylor) .. 1 11°825 
2 11°6 11°665 19°01 
3 11°575 i 
Steel (Brown) .. .. .. | 1 13°45 
} 2 13°65 | 18°61 22°18 
j 3 18°725 } 








49,683 Ib. per square inch, the iron of 42,582 1b. Thus the shear- 
ing resistance of the steel was only 17 per cent. higher than that 
of the iron. This explains how it is that, in the test pieces 
representing rivetted seams subsequently to be dusctioed the 
steel speci as a rule broke shearing the riv and the 





one point has been forcibly brought out during these experiments, 
viz., that the question, at least with hydraulic pressure, is much 
less one of absolute tensile or ee strength than one of 
water-tightness. In this respect, as will be shown, an ordina: 

boiler fails long before the actual bursting pressure is reached. 
The first set of experiments had reference to the tensile and 
shearing strain of the rivet iron and rivet steel employed. ‘The 
former was Ta;lor’s Yorkshire iron, the latter John ti and 
Co.’s mild steel. Thediameter of the round |yars tested was §in., 
the length of the specimens 2ft. Gin., carefully marked at intervals 
of lin. over their whole length. e shearing was effected 
by a simple apparatus. Two jin. steel plates were fixed 
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iron by tearing the Blets through the holes. It is also worth 
noting how far from the truth is the rule so frequently adopted, 
which assumes the tensile resistance of iron or steel to be about 
equal to the shearing resistance, at any rate in cases of double shear, 
In the presént case the latter proved far less than the former, in 
the case of iron — per cent., in the case of steel by 28 per cent., 
showing besides that the shearing resistance does not even bear 
any fixed proportion to the tensile resistance. Another point 
deserves consideration. It will be seen subsequently that the 
actual shearing resistance of the joints had nothing po Or al to 
do with the practical strength of the boiler; the a leaking 
under a pressure far below that which could have broken them, 
and to a degree which made the boiler absolutely valueless. This 
leakage was mainly due to the compression of the rivet and to 
the elongation of the hole, which both combined to cause the 
rivet hole to open. The former is well shown by the burr left 
after shearing in the hole of the central plate of the shearin 

apparatus above ibed. ese burrs, which of course woul 

ia og be circular, have assumed an elliptical shape of which 
Table III. gives the exact dimensions, The reduction of the 


Tasie III.—Shearing Tests. «Dimensions of Burrs. 














Iron, i Steel. 
No. of | tong axis, | short axis, || N° of | tong axis. | Short axis 
specimen. ng ee) specimen. ng é o “ 
in. in. | in. in, 
1 -| 0-616 0-588 | 0°616 0°583 
2 | 0615 0°587 2 0°617 0°588 
3 | 0-621 0°583 3 0°616 0°586 
Average ..'_0°617 0°586 {lAverage..| 0°616 0°581 














diameter in the direction of the strain was for iron and steel a® 
nearly as possible the same, viz., 0°031lin., after exposing them to 

@ maximum shearing s in each case, viz., 19 tons per 
square inch for iron, and 22 tons for steel. There can scarcely 
be a doubt that in this respect the application of a somewhat 
harder material would prove advantageous. The next step was 
to invest the shearing resistance of single rivets actually 
formed, For this purpose three steel plates, gin. thick, were 
rivetted r according to sketch, Fig, 2. The rivets 
intended to be tested were so-called gin. rivets, inserted 
into drilled holes of }iin. diameter. It was thought of some 
interest to ascertain the effect of different methods of rivetting. 
The first series of these experiments was therefore designed 
to compare hand rivetting with hydraulic and steam rivet- 
ting. The results are given in Table IV. ‘The rivets, 


TaBLE IV.—Shearing Resistance of Rivets. 
Rivet iron or steel, gin. diameter; holes drilled, }4in. diameter. The 
actual section sheared through, 
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together at a distance of 2in., so as to permit a third plate to slip 
between them. ‘These three plates were sented by a gin. 
drill, and the specimen was inserted in the hole; the two out- 
side plates were then ed by the testing machine in one direc- 
tion, and the plate between them in the other. 

imens were in double shear, two sections being sheared clean 


during the of testing. 
Tensile Tests of Materials. —The results of the experiments as 
* Institution of Mechanical Engineers. 








two circles of {}in. diameter, or 
0°7424 sq. in. 
| Shearing: Shearin 
| 1s 
Material of rivet, ‘ce Seite strain Average. | strain 
i specimen. per sq. in. 
| Tons. Tons. Tons, 
Yorkshire iron .. ..| Hand rivetting..| 14°95 
Yorkshireiron .. ..| Hydraulicdo, ... 16°426 | 15°46 20°8 
Yorkshire iron ..| Steam do. ..) 16°01 
| 
Mild steel (Brown’s)..| Hand rivetting ... 187925 | 
Mild steel (Brown’s)..| Hydraulic do. .. 19°325 | 19°485 26°3 
Mild steel (Brown's). | Steam do. ..| 20°4 | 











Thus the4 8 will be seen, showed a considerable increase over that 


‘of the simple bar, not yet formed into a rivet; which is due 
partly to increased sectional area of the ma which now 

an }}in. hole, partly to the friction between the plates held 
together by the rivets. It should be noted, however, that this 
increase is much greater in the case of steel than of iron. ‘The 
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striking regularity which these experiments showed 
relative of hand, h; and steam riv 

iron and led to a new set of experiments, of 
results are given in Table V. In this case the material used 


| TaBLe V.—Shearing Resistance of Steel Rivets. 
Rivets . diameter. Actual section sheared through, two 
of }4in. diameter, or 0°7424 sq. in. 


as to the 
both in 
the 
was 














Letter Actual | Average | Shearing 
Method of making rivet. of | shearing | strain 
specimen. strain, | strain. lper 8q. in. 
Tons, Tons. Tons, 
a 19°56 
Steam rivetter .. b 18°75 19°07 25°74 
c 18°95 
: a 17°8 
Stationary hydraulic rivetter.. b He 17°63 23°80 
fe ; 
a 16°7 
Portable hydraulic riyetter .. b ba, 16°88 22°78 
é J 
Power rivetter, light blow ..| 1erer | eer =| 28°50 
Power rivetter, heavy blow .. c 17°6 17°6 23°76 
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large 

» as the barrel itself is mo violently 
under the influence of the shock. Thus a 

erable amount of the momentum of the moving parts of the 


ly —— is lost in this case, and the rivet may be less effectively 


poy Poche h «wh gchar eeed ens, followed by 

Tests of Rivetied Joints.—These experiments were follow a 
considerable number of tests referring to the construction of 
rivetted seams. Each construction was represented by four 
specimens of exactly the same dimensions, two being of steel and 
two of iron. One specimen of each material was of Brown’s, one 
of Cammell’s make. The latter distinction was made, not for the 
purpose of —— two different materials, but to get a fair 
average result. e following remarks will simply refer to these 
average results, obtained from Cammell’s and Brown’s test 
pieces :—The iron specimens were invariably rivetted together with 















































steel exclusively, the holes being drilled fein. diameter as before; 
the only difference being the method which the rivet was 
formed. There were four different es at the of 
the be ang steam aye with s linder 42in. ne aad, 
@ wor’ pressure 0! .3 one Oo} eddell’s stati an 

direct- hydraulic rivetters, the ram helen s Hawa of 
llgin., and a water pressure of 8501b.; a portable hydraulic 
rivetter, diameter of ram 8}in., leverage 19 to 28, water pressure 


1200 Ib.; lastly, a McColl power rivetter, in w the pressure 
put on the rivet head can varied, and which was used both 
with the —— pressure and with the maximum which 
could be applied. The pressures on the rivet h were then as 
follows:— 
Ib. 
Steam rivetter.. .. «. 82,880 
Tweddell’s stationary machin + «+ 86,360 
Tweddell’s portable e ° «» 44,018 
McColl’s power rivetter, Light blow 455 Theres 4 
McColl’s power rivetter. Heavy blow +s oe «+ 116,640 


It was considered most likely that the pressure, which is 
brought to bear on the rivet head whilst forming, must have a 
considerable influence on the quality of the rivet. But by com- 
paring the above figures with the results obtained, it is evident 
that the dead pressure, although of some influence, is by no 
means the only, nor even the principal cause of the difference. The 
steam rivetter, for instance, gave better results with a dead pres- 
sure of 82,000 lb. than McColl’s machine with 115,0001b. In 
defence of hydraulic rivetting it was urged. that by the way in 
which the hydraulic machinery was supplied, from one large 
slow-moving accumulator, ng ag app! ing asudden blow was 
avoided ; and that it was this blow which _ so marked an 
advantage to steam ot, To test . t, specimens were 
kindly prepared by Messrs. Fielding and Platt with an hydraulic 
rivetter supplied by a small quick-moving accumulator ; 
whilst an indicator was used to measure the actual pressure in 
the —. cylinder. The results obtained are given in 
Table VI., showing a decided improvement in the rivets made 


Taste VI.—Shearing Resistance of Steel Rivets, made by Hydraulic 
Machine with Quick-moving Accumulator. 


Nominal diameter of rivets, gin. 
Actual section sheared, two circles of }}in. diameter, or 0°7424 sq. in. 


No. of specimen. 








18°4 
18°75 
19°1 
19°837 
19°775 
18°95 
19°05 


IAA Crs 
= 
g 








Average.. .. «+ | «cite 6 19°05 

by the quick accumulator, and also to a certain extent a steady 
increase of the shearing resistance with the increased pressure for 
forming the rivet. ithout going further into the a of 
the relative value of different methods of rivetting, w appears 
to require much more experimental work than co bestowed 
on it in the present case, it is interesting to observe in what 
portion the resistance of a rivet st shearing is com) of 
the direct shearing resistance of the rivet, and of the resistance 
caused by the friction of the plates in contact. Table VII. gives 


TaBLe VII.—Shearing Tests of Rivets. 

All rivets of steel. Diameter of rivet fin.; diameter of hole, }}in. 
Section sheared, two circles of }}in. eter = 0°7424 sq. in. 
Shearing strength of original steel bar, 49,6831b. per sq. in.—Table II.— 
or 36,885 Ib. for 0°7424 “4 in. 

Tensile strength of steel, 64,579 Ib. per sg in. 

Each figure of the table represents the average result of three specimens. 
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Power 
heavy. 


Power 


Method of making the rivet. # 
light. 


Steam. 5 
na 


34 
iB 





2 





Ibs. | Ibs. | Ibs, 
42,018 | 69,384 | 115,640 
87,811 | 87,341 | 99,424 
36,885 | 36,886 
| 926 | “456 
463 | 228 


Ibs. 

Pressure on rivet head .. ..| 82,380 

Actual chemise ee oe} 42,717 

Shearing s of steel in 
specimen... .. .. .. «| 86,885 

ppg: ee ee of cute 5,832 

‘or eac! of sur- 
Do. { faces in contact .. } 2,016 


Ibs. 
86,360 
89,491 


86,885 
2,606 — 


1,303 





86,885 
2,539 
1,269 














the results in this respect of the twelve specimens referred to in 
Table V. Taking only columns I., IL, and V. of this table 
anhe epee eens columns ITT. — Iv. eter to rivets aoe 
under exceptionally low pressure, ave reaking strain o' 
the — rivetted by steam, Sbrenlia or power pressure 
amounted to 40,544 lb., whilst the mere shearing ce was 
36,885 lb. The average frictional resistance therefore is 3659 Ib. 
Thus it appears that on an average the shearing resistance of a 
Rin. steel rivet is made up of 91 cent, of direct resistance to 
shearing, and 9 per cent. of frictional resistance. 

assumes that the direct sheari 


relative strength and pitch of rivets it is poner assumed that 
the best proportions are near to those which give the same power 
of ce to the rivet against shearing, and to the interme- 
diate solid part of the plate inst direct tearing. ‘This theory 


is ectly correct where a joint has nothing to do but to resist 
a strain, as for instance in bridge-work ; but in boiler work 
mi al er different element has to be considered, inasmuch as 


of a seam depends 
evidently upon two items :—(1) the rivet itself must fill the rivet 
hole, so that no leakage can take place through the hole; ( 
no 


2) th 
plates must be held together sufficiently tight, so that aes 














reasonable to suppose that the frictional resistance between the 
plates caused by rivetting must be in proportion to the force 
which holds the ee se ge The tightness of a seam against 
leakage, it might be thought, must also be in proportion to this 
force, and therefore in proportion to the frictional resistance of 
the seam. Nevertheless in a barrel specially made for testing 
this question, in which one longitudinal seam was rivetted by 
steam, the other by hydraulic machinery, the latter proved dis- 





a greater case of steam ri 
Possibly the more quiet exerted h 
steam rivetter, although the latter may be more effective in 
causing friction close to the rivet head. Another ex 
may be found in the fact that when we com 
— of small specimen plates and of large 
ect of the sudden shock may be very different in the two cases, 


tinctl suptelor to tha former, although the shearing tests indi- | b 
tel 4 frictional ichinoe. ke tied ir A 


pressure the ulic x 
nery closes the whole seam better than the pede oe of the | in 


EIGi. 


Fic ss: 


a me 


fron rivets—Taylor’s—the steel with steel rivets—Brown’s. The 
thickness of plates was nominally gin.; the rivets, exce 
in four a were nominally gin., the holes being drilled }in. in 
diameter. The slight difference in the thickness of the plates was 
reduced by calculation, in working out the experiments, to a uni- 
form thickness of 0°375, or gin. The drawings on Figs. 1 to 31 
represent the different imens prepared for these tests, and the 
way in which they teebe Their width at the place where the 
was intended to occur was 6hin. and 7tin., and at the 
ends it was 10}in. These ends were provided with two 1y,in. 
holes o a distance of 3jin., through which a — cage 

serted, connecting the specimen to corres g blocks o' 
steel. These latter blocks had, above and Tn the centre line 
between the two 1,%in. holes, another 2in. hole, by which they 
were attached to the testing machine, the object of the arrange- 
ment being to distribute the pull evenly over the whole width of 
the specimen. (Zo be continued.) 

















LiverPoot ENGINEERING Socrery.—At the fortnightly meeting 
on the 18th inst., a Bre ee. Boe oo 
Management of ork,” in w the author described the 


plant necessary for, and stated the ms to be taken when 

heavy masonry works in a tide-way. He commenced 
by stating an im t point was the direction 
from which the hea’ sea came, so that the end of the work in 
es oa Asy mo oa sheltered as a a pepo 
mined u e commence operati e 
well for ning the foundation trench shoaid be potas con- 


sidered, so that the lines of rails for supplying materials may be 
brought conveniently and laid with easy curves. This ion 
having been fixed, the staging should be erected over it, so that 

crane ma; he euod Ses tabiog Oe well 





the Goliaths or trav: 
w the level of the foundations of the work to form a 


and fixing the trench. well 
ce 
reservoir for the double purpose of scouring out the “lander ” 


and quickly running off the water from the workings. The neces- 
sity of providing a blow lander was pointed out for letting the 
water into the workings to the level of that outside to prevent 
the rising tide rushing in upon the “green” work, The 
author recommended the chain pump for this class of work, 
having had one working for eighteen months without requiring 
any repairs, and that it dheuid be driven by a belt in preference 
to gearing. He next considered the staging, stating that the 
cost of timber in piles driven was three to four times that of 
timber erected as runners, &c.; in place of the piles being spaced 
at about 13ft. centres, he edulecd the adoption of 20ft. centres 
with double runners as requiring less labour and being more 
economical. The author concluded with some remarks on 
necessity for keeping the ‘‘Goliaths” on the rails, the ballastin 
of the oranes, the shape of contractors’ wagons, the most economi- 
cal way of supplying materials to the aeltn, be, and after a dis- 





cussion the usual vote of thanks was accorded. 


mass is set in motion whilst the rivet . 
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we Pte 
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THE RAS. SHOW AT KILBURN—CAMBRIDGE’S PORTABLE ENGINE, 1848 
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THE R.A.8. SHOW AT KILBURN—THRESHING MACHINE, DRILL, 
‘MESSRS, RICHARD GARRETT AND SONS, ENGINEERS, LEISTON 
(For description see page 461, 464 and 473.) 
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ENGINEERING GEOLOGY. 
By W. H. Pennine, F.GS. 

No. VII. AVTR 
Materials, Minerals, and Metals of Practical Value 
and ek cae following brief notes on materials, 

minerals, and me are given as affording s j 

indications of what may reasonably be expected to ocei 
within the limits of the areas distinguished by different 
colours on geological maps. Those who are designing or 
ee practical works are recommended to ascertain: 
from geological maps what formations occur within the 
area with which they are immediately concerned, and to 
trace out for themselves, according to the directions 
— < 202, the local nature and extent of the 
eposits. ese vary in economical value too much in 
erent areas for any brief and general — to 
be otherwise of any great utility. Beyond a doubt there 
are many beds of commercial importance, many 
metallic veins of great = existence of which has 
hitherto escaped notice. Others have been merely indi- 
cated on maps and in works primarily prepared for scien- 
tific purposes; and their extent or value can only be 
ascertained by strictly local and detailed investigation. 
For example, there are numerous bands of > ga eng 
nodules, much too thin to make an aj iable or map- 
pable outcrop, which consequently do not 
logical maps, and which receive only cas’ 

in scientific memoirs. 

_ In the selection of building materials great care 
is necessary, especially when they are required for 
important public works where strength and dura- 
bility are indispensable qualifications. It is not 
foey in the oe a ody stone, in gg by 
ness, composition, and appearance, that judgment 
should be displayed, but <q in sscertalaae the 
conditions under which it lay before removal from its 
pone in the A ape For instance, many of the oolitic 
imestones which are hard, and to the eye appear as 
excellent building stones, split up into thin ola wad 
fragments on exposure to the weather, from the effects 
of which they have been hitherto preserved by several 
feet of superincumbent clay. A method adopted by M. 
Brard of testing the relative value of various stones as 
building material, in regard to durability, especially 
applicable to oolites and other calcareous rocks, wi 
found at page 464 of the second edition of Ansted’s 
“Geology.” Professor Hull, in his valuable treatise “On 
3uilding and Ornamental Stones,” says that “the density 
of a building material is to a certain extent a test of its 
compactness and durability.” Also that “in selecting a 
stone special attention should be paid to the climate of 
. the locality in which the building is to be erected. The 
chemical constituents of rocks are of great importance 
in reference to their durability under certain circum- 
stances of the atmosphere, and conditions of climate. 
The presence of smoke, of sulphurous, hydrochloric, and 
other acids powerfully aids the destructive effect of rain 
or moisture ; limestones and dolomites are especially 
subject to disintegration from the influence of rain 
charged with acid. The best kinds of building stone 
for smoky and wet climates are siliceous sandstones, 


pear on 
mention 


formed of grains of quartz, cemented together by a 
siliceous or felspathic paste.” Another point to be borne 
in mind is that some finely laminated sandstones and 


shelly limestones having a similar structure will weather 
off in flakes if the stone be used as flags for paving, or 
be placed with its lines of laminz vertical in walls, or 
parallel with any external face of astructure. With their 
edges only exposed to the weather these stones last as 
long as any other, and in this wy are frequently used as 
coping stones to rough walling. The stone which is most 
suitable for building purposes is rendered, by the same 
properties, the best also for ballasting lines of railway ; 
that which falls to pieces by the action of the weather 
must, of course, be scrupulously avoided. The stone 
—— for road metal should be tough as well as hard 
and durable, and, if possessing an uneven texture, it is 
to be preferred on that account. For this purpose 
“ sandstone is better than limestone, and hard limestone 
better than slate ; while basalts and granites are exceed- 
ingly good or exceedingly bad, according to the proportion 
of alkaline earths which they contain.”—Ansted, In the 
pap si d notes upon the occurrence of building materials 
as distributed amongst the various geological formations, 
the rocks of igneous origin are mentioned—their geolo- 
gical age being unimportant for practical purposes—in 
connection with the products of the sedimentary deposits 
with which they are associated. 

Alluvium and other Recent Deposits——The materials 
furnished by the alluvial deposits of existing rivers and 
streamsare comparatively few and unimportant. Consisting 
mainly of muddy loam and silt, the alluvium makes excel- 
lent pasture land, but yields no building material beyond 
an occasional bed of brick-earth or sand. The brick-earth 
is sometimes worked to a depth of a few feet, in the 
absence of more suitable deposits. The river silt, when 
coarse, sharp, and clear, like the “ above-bridge” sand of 
the Thames, is valuable for building purposes, especially 
for stucco and similar work ; when fine in grain, this 
sand is useful, also, in the process of brick-making. More 
important deposits of brick-earth occur at a level slightly 
above that of the present river, which are sometimes of 
excellent quality, and of considerable extent and thick- 
ness ; such are the beds extensively worked on the 
banks of the Thames below London. e gravels of this 
series are generally fine, the stones of which they are 
made up ing. usually. small and subangular; the 
material they afford is used for road-mending an 
lasting railways. A greater | oe of the metropolis stands 
on gravel of age and description. Bath-bricks are 
manufactured ‘from a recent sand full of siliceous remains 
of minute organisms, and terra-cotta has been made from 
an alluvial clay in —— There are other deposits 
of vel similar to the last which occur at higher 
levels, as terraces, mar! the former course of existing 
or of ancient rivers, and chiefly remarkable for their 


1 


be | earth. 








The ‘accumulations)“of: the a pon eh i n- 
sist of clays, gravels, jets pee gen a 
in compat and but all’ containing 
fragments of the older The clays are occasionally 
used for brick-making, it being essential, however, that 
they are worked up in a pug-mill to get rid of the 
included fragments ; in some instances they are so 
calcareous as to be burnt for lime, The chalky boulder 
pgs, bas, much used in former times. f 


) PES worked 1 tar wnaarn’ 
counties ; 
bricks are manufactured. There are many large but 





; from one of these deposits the famed Woolpit 


ag oy ong? vel and sand, varying im coarse- 
and balieoting ys, the latter for building and brick- 


making. Some of the gravels are made up more or less 

of rounded pebbles, and afford stones for paring: 

sands of this and the preceding se I soils 
is 


; er 


are almost entirely confined to the eastern counti 
yield but little material calling for notice here. ‘The; 


roduct, however, of these deposits is the Suffolk bone- 
bed, a seam of coprolites, or phosphatic concretionary 
eae containing 45 to 60 per cent. of insoluble phos- 
phate of lime, which has been largely worked as a source 
of artificial The Eocene deposits are more 
extensive and important than those of the pre- 
ceding divisions of the Tertiary period, and occupy the 
known as the London and Hampshire Eaeing 
They consist of clays, loams, and sands, with occasional 
beds of rolled flint pebbles, and more rarely of fuller’s- 
Pipeclay occurs in some of the beds, and seams 
of lignite are not uncommon. The clays and loams are 
much worked for brickmaking, especially the mottled 
loam of the Woolwich and Reading series, and the well- 
known London clay. The latter contains layers of sep- 
taria, or clayey limestones, called cement-stones, which 
are dredged off Sheerness, Harwich, and elsewhere, for 
the making of Roman cement. In places there occurs a 
calcareous sandstone; ferruginous sandstone and the 
many-coloured Alum Bay sands are found in the Isle of 
Wiel t, with a remarkably pure and white sand employed 
in the manufacture of glass. The Eocene soils are various 
as the beds themselves, the Thanet and Woolwich sands 
forming light land intermediate in character between 
the rich loams of the Reading beds and the barren sands 
of Bagshot-heath and of the same age elsewhere. The 
London clay is tenacious, and forms a stiff soil, 
valuable as pasture, and as arable fairly productive when 
well-drained ; the mar!s of the Hampshire basin are of a 

fertile character. / ; 
Upper Cretaceous.—The chalk is a white earthy lime- 
stone, consisting of about ninety-five in one 
hundred of carbonate of lime ; generally soft, but con- 
taining some hard beds which have been, and still are, 
quarried for building purposes. Some of these harder 
being easily cut, but still well able to resist the 
action of the weather, have ‘been largely employed for 
tracery in church windows, and during the lapse of 
several centuries have suffered very little from atmo- 
spheric influences. Some of the lower beds of the chalk 
are hard and slightly yellow in colour; and a bed of 
hard grey sandy chalk, which might well be called a 
fine-grained calcareous sandstone, occurs at the top of 
the chalk-marl; all these have been much used in 
building. The grey chalk is burnt into an excellent 
hydraulic lime ; that from the softer and more pure beds 
is levigated and made into whiting. The upper chalk 
contains many horizontal layers of flint nodules, useful 
for building and road-making; in some parts where 
other building material is scarce, the walls of houses are 
built almost entirely of flints, having bricks or freestone 
only at the angles. In a few old church towers the 
necessity for even this feature was dispensed with by 
their being built circular on plan. The flints are used in 
the manufacture of china and flint glass. At the base of 
the chalk occurs a bed more or less abounding in phos- 
phatic nodules, which has been extensively and very 
profitably worked, in many places along its outcrop, for 
the mineral phosphate, which, by chemical treatment, is 
converted into biphosphate of lime and extensively used 
as artificial manure. The lower chalk and the chalk-marl 
make fertile soils, more so than that of the lighter upper 
which on its higher and more exposed — 

such as the North and South Downs, is scarcely cove’ 
by vegetable mould. It, however, produces a short but 
constant growth of herbage, on which sheep are profit- 
me fed, and in some seasons the cultivated portions 


yield fair crops of tunips. The upper nsand 
consists mamly of sands and sandstones of va 
degrees of hardness, sometimes calcareous, sometimes 


micaceous ; the calcareous sandstones are quarried for 
building, and occasionally can be burnt for lime ; the 
more siliceous beds also furnish excellent building stone. 
The formation contains many beds of firestone, notably 
in Surrey; the malm-rock, which oceurs in ae 5 
many beds of chert, which makes good road metal ; alse 
phosphatic nodules in sufficient quantity to be of economic 
value — the bg ess ae This formation, mg 
in many valleys cut thro e chalk, gives rise a 
ee ly fertile vetading returns for the 
ighet systems of culture. The gault is a thick 





closi de flint implements, relics, so fi 
ont be moiety aaerted of the saris inhabitant beds 
of these 


and | where. The Weal 


occasional bandsof septaria having, near its base, workable 

eds ofphoapiaic wads, and: Bait wel suited tothe 

it is dug in many places for brickmaking. 

Hbectume of tho chalk in Norfolk and Lincolnshire occars 
the Hunstanton limestone, neither the oe greensand 
nor gault being present, this rock is probably the repre- 
sentative of one or both of those formations. —— 
good for pasture land, the gault soils are not generally 
productive. ; 

Lower Cretaceous.—The Lower Greensand formation 
varies considerably, comprising in different localities 


ling | sandstones, sand, limestones, and clays. The sandstones 


coarse 


are mostly ferruginous, sometimes 
‘quar locall 


occurring as 
d°for road-mending, and are known 
me of carstones. The sandy beds in the W: 

d hassock, and alternate with beds of Kentish 
limestone of Lpceew af colour, sometimes 
; : and largely employed in the construction 
of important buildings. The clays include some cal- 
careous bands, seams of pe swe nodules, and 
layers of septaria used for making Roman cement, 
the clays themselves producing Portland cement. The 
sands also yield phosphates, and fuller’s earth is 
not uncommon ; there are beds of white sand used in 
foeeekt and some very hard beds have been 
ound suitable for millstones. In the West of England 
the lower greensand yields some rich iron ore; similar 
deposits have been worked also in Bedfordshire and else- 
den series consists of alternating clays 
and sands with intercalated bands of limestone, iron- 
stone, sandstone, and conglomerate. The Weald clay is 
used for ing bricks ; it encloses thin bands of lime- 
stone known as Sussex marble, and some layers of nodular 
clay-iron-ore which have been dug for commercial pur- 
ro, There ae _ sot ae grit uarried 
0 baiting a -mending ; one 0 careous 


san very fissile, is employed for roofing and 
paving. 







beds include some coarse and friable sand- 
stones, not of a durable nature, some hard calcareous 
and ferruginous sandstones used for road metal, beds of 
shelly limestone and conglomerate used for roads and 
for _— building porpeees. These beds also enclose 
layers of ironstone which have been worked for smelting. 
The lower cretaceous soils vary rapidly according to the 
change from clays to limestones or sands, some of them 
yielding a soil peculiarly adapted to a atthe the 
clay are wet and more adapted to grazing, the lighter 
soils 


to agriculture. 
THE INSTITUTION OF 
ENGINEER 








en 

A MEETING of the members of the Institution of Mechanical 
Engineers took place on Thursday and Friday evenings of 
the 19th and 20th inst., in the theatre of the Institution of 
Civil Engineers, in Westminster, by permission of the Council 
of the latter society—the President, Mr. John Robinson 
occupying the chair. After the disposal of the usual routine 
business, the paper by Mr. David Greig and Mr. Max Eyth, 
of Leeds, on ‘‘The Use of Iron and Steel in High-pressure 
Boilers,” of which we print the first part in the present 
impression, was read. 

t the meeting on Friday evening, the first paper read was 
‘‘On the Compounding of Locomotive Engines,” by M. A, 
Mallet. M. Mallet succeeded in practically applying the 
compound system to a locomotive engine a few years since, 
and in 1876 three compound locomotives were built on his 

rinciple from his designs at the Creusot Works for the 
Baycshe and Biarritz Railway. The author thus claims the 
honour of having been the first to apply the compound prin- 
ciple to the locomotive engine. Other locomotives have since 
been built on the Continent on the same principle and existing 
locomotives have been compounded, the results showing 
economy in working. 

The concluding paper was on “ Injector Hydrants for Fire 
Extinction,” by Mr. J. H. Greathead, of London, whopointed 
out that where the nature of the water supply admitted of its 
direct application without the intervention of fire-engines and 
where hydrants had been fixed the best results had followed. 
The main requirement is a good water pressure, and this 
being obtainable in Manchester and Liverpool, the hydrant 
system has been adopted in both of these places. As, how- 
ever, that pressure is not to be obtained in London, Mr. 
Greathead would wish a secondary system of high-pressure 
water pipes laid down and necessary supply works built 
in order to use the injector hydrants. Londoners will, how- 
ever, probably be too wise to permit a t and unnecessary 
pr epg for what the water companies are bound to pro- 
vide at present rates. 

The Prestpen? asked for a vote of thanks to the authors 
of the papers, and the proceedings. concluded with the 
passing of another vote of thanks to the President and Council 
of the Institution of Civil Engineers, for the use of their 
rooms. 








THE KILBURN SHOW-YARD. 


CrrTAIN alterations having been madeduring the week in the 
arrangement of the implement yard at the Royal Agricultural 
Show, we have thought it desirable for the convenience of our 
readers to reproduce this week the plan which ap in 
Tue ENGINEER of the 20th inst., with the few slight altera- 
tions, which make it correct to date. 








BURNTISLAND DOCKS. 

Wir this impression we give a double- working draw- 
ing, indicating the method of working the gates, and also 
illustrating some of the details of the gates themselves, of the 
Burntisland Docks. The docks we illustrated in Tue Enat- 
NEER, vol. xlvi., pages 262—7, and a general description 
was also given. ith an early impression we shall give 
further illustrations of these gates, and shall then describe 
both drawings. 








Navat Encinerr Aprorntuents.—The following appoint- 
ments have been made by the Admiralty :—Mr. George James 
Weeks to be chief engineer in her Majesty’s fleet, with seniority 
of 7th inst; Mr. Peter Colquhoun to be chief e: eer in her 





ai 
formation of stiff ae clay, slightly calcareous, with 


Majesty’s fleet, with seniority of 11th instant, Mr. W. Green, 
engineer, has been placed on the retired list. 








eda 


RAILWAY MATTERS. 
A PROPOSED hew coal line from South Yorkshire is being 
seriously considered. 


miles in 1877, ad 
A NEw line of railway is pro 
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Tue London and North-Western and Furness Railway Com- 
panies have just completed the construction of a new line of rail- 
way, which will out the Cleator hematite district in Cumber- 
land to comune enterprise, ‘Ihe line is constructed from 
Parton to Ullock, a distance of nine miles. It communicates in 
the north by means of the Marron junction with the Workington 
and Cockermouth line, and in the south opens a communication 
=. - Rownah and Kelton Fell Railway and with the Cleator 

Ir may be useful to repeat that an extension of the Metro- 
politan and St. John’s-wood Railway to Harrow is now being 


made, It commences by a junction with the tunnel under 
the Finchley-road, about north of the Swiss Cot 
station, and there will be s at Finchley-road, West End- 


lane, Edgware-road, Walm-lane, and the village of Neasdon. The 
Finchley-road and West Ham: stations will 

traffic on the 30th inst., in time for the Ss Exhibition, 
which is to be held in the immediate neighbourhood, and it is ex- 
pected that a line to Kilburn and Willesden will be completed in 
about a month. The company’s station at Harrow be con- 
siderably nearer to the town than the present one on the London 
and North-Western Railway. 


AN improved wagon for cattle a long distance has just 
been made by the Midland way Carriage and Wagon Com- 
pany, Birmingham. truck is of the ord e. The 
under frame is oak, the body and upper part of pitch pine. On 
the roof is a tank capable of h ig fifty ons of water. 
Instead of the usual wooden strips the floor of the truck is laid 
with 3in. chamfered blocks upon a 24in. ordinary flooring. Two 
iron water troughs, which are e to revolve in order to be 
easily emptied and cleansed, are fixed on each side of the wagon, 
and they can be easily filled from the tank by the attendant 
standing on the platform : paties a chain and opening a valve. 
The fodder racks can be refilled, without the attendant 
mounting the wagon. There are no ions on the inside of 
the truck. The vehicle is divided into two compartments by 
self-fastening sliding doors. 

THE London and North-Western and Furness Railway Com- 
panies have in a joint capacity nearly completed the construction 
of a line of railway from Parton to Ullock—nine miles. The line 
pan through a district in which there is a valuable unworked 

of coal, and it communicates with several collieries, limestone 
quarries, and other places where large industries are carried on; 
while at the Rowrah end of the line it intersects the hematite 
district of Cleator. The new railway will doubtless result in a 
great industrial development of a new and hitherto neglected 
district, rich in iron ore and coal. The new Distington Iron- 
works are on the route of this line. They have been laid out for 
six furnaces, but up to the present only two have been ed 
with, and it is anticipated they will be put in blast before the 
close of the year. These works are expected to place in the 
market 45,000 tons of hematite iron annually. They are under 
the management of Mr. Thomas Wellwood. 


In our last impression we noticed the low prices at which some 
American lines now carry grain. It seems that a Railroad 
Arbitration Board has been constituted as a kind of final attempt 
to bring about harmony between the lines now ruining each 


other by their competition for east-bound traffic. It is to be | P 


hoped that this may do some good, for the jealousies and 
rivalries of the leading companies are at present playing havoc 
with railroad property nearly all over the nion. Gorn has been 
brought from Chicago and the Western depdts at 3jd. to 4d. 

r 1001b., and directly one company gets a freight by under- 

idding its neighbour, that neighbour revenges itself by in turn 
a The real trouble, of course, lies in the fact that 
there are still far more railroads than there is business for, and 
that by reason of the exclusive tariff the lines can get but little 
‘*west-bound” freight. A Board of Arbitration, however 
high the qualities of its members, may be able to do little to 
prevent the fierce rivalry which these conditions engender from 
running its course, 


Tue Ealing Extension of the Metropolitan Railway was 
inspected on Saturday by Colonel Y the Government 


inspector, being accompanied by Mr. J. Wolfe , M.1.C.E., | and 
the engineer; Mr. J. ‘Aird, the contractor; Mr. F resident 


engineer; Mr. Denne, su tendent of the District way ; 
Mr. C. E. Spagnuolo . Verrinder, traffic superintendent o 
the South-Western Railway; Mr. Metcalfe, and other gentlemen. 
The buildings, bridges, and works gen are and sub- 
stantially carried out, and the stations have been designed with 
evident care for the public convenience by Mr. Fony. The 
signalling apparatus has been fitted by y Fpl Saxby and 
Farmer, and the block telegraph system employed is Spagno- 
letti’s. The works and locking apparatus were carefully exa- 
mined, and the bridges thoroughly tested with four engines by 
Colonel Yolland. The new calkoey is three miles in length, the 
stations from Turnham-green Junction being Acton bs Mill. 
hill Park, Ealing-common, and Ealing-broadway. e line is 
completed, and as soon as the stations are fi which will be 
in a few days, it will be opened for public traffic, 


THE report of the Select Committee of the House of Commons 
on the purchase of the India way has appeared. 
Though the Committee declines to reject the Bill—the responsi- 
bility for which it throws on the Government of India—it 
criticises its provisions unfavourably. It expresses regret that 
the Secretary of State did not obtain the interpretation by com- 

tent be authority of the obscure clauses in the original deeds 

fore adopting an interpretation which made the terms of the 

uurchase less favourable to the Government. The rate of interest, 
om ns at bey =~ grr. ed be Fa by co an 

shou computed ought, acco to the original deeds, to 
have been determined by the Governor and ty-Governor of 
the Bank of England. This was not done, and the rate of interest 
was fixed too high—the result being that India has to pay an 
annuity of £1,473,780 per annum instead of £1,364,313. Similarly 
the price of stock was taken at £125, though the “—- price 
for the previous three years was only rab 3s. 3d. e need 
hardly remind our readers that Government has already admitted 
that the terms offered were ‘“‘liberal,” and defended them on 
the ground of expediéncy. The Committee further complains 
that though the measure dealt with a great question of public 
policy, it was yet brought forward in the form of a private Bill, 
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THE yoge of coal in the United am 1878 

was 063 ton: ng 1,567,905 tons less of 1873 

of. iron <se tet es 3 

10,747,227 tons, or a decrease of 1,267,129 tons 






Re ion 
‘on 1877 ; and of fire-clay, ] 586 tons, or 187,955 tons less than 
the output of the recta sane we ‘ 


Proressor HiicarD states that the British standards of length 
a Pansy pint to America tare Mawes: oy shortened 
nce their manufacture, now near! enty-five years ago. 
r 95-100, 000ths an relatively 
to the iron yard, and 19-100,000ths of an inch relative to ive 
? nless, he says, we suppose the 
iron bar 2 have lenathoed, 
which seems very improbable, we must conclude that even the 
imperial standard has shortened by 6-100,000ths of an inch. 
Herr Kayser arrives at the conclusion that the velocity of pro- 
dent of the intensity of the 
tone. His fina! method—two with use of Kundt’s dust- 
fi , having been rejected—was to note the phases of vibration 
of a piece of mica at top of a vertical glass tube used for 
resonance to a tuning-fork above it, set vibrating with different 
intensities by electric means. Water could be itted laterally 
so as to obtain the maximum resonance. 


the same figure of vibration 
always returns whenever the ment has reached half a 
wave-length. Bee finds the velocity of sound in free 
space 332'5m., cal by off’s formula from velocity in 
tubes, and making therein y = 0°0235. 

Firrexn years ago there were only 2000 miles of submarine cable 
in existence, and that was of a very imperfect nature. There are 
at this day about 66,000 miles of submarine cable, represen a 
capital of £25,000,000, or about two-thirds of the cost of all the 
land lines. ‘The bulk of this capital has been found in England. 
The lines of the companies are suwn broadcast in the Mediter- 
ranean ; they bring us into communication with America, India, 
China, Japan, Australia, and New Zealand, and within a short 
space of time we may add South Africa, The important part which 
telegraphy has performed jong Se, of wars and rumours 
of wars, is, said Mr. J. Pender before the International Telegre ph 
Congress, best known to those who have been pulling the wires. 

For the determination of the difference of longitude between 
Paris and Berlin, by MM. Lowy and Le Clerc, astronomers of 
the two countries made simultaneous observations in contiguous 
tents, but with instruments and methods of their own choice. 
The principal differences of method are indicated. From the 
French observations the ultimate value of the difference of longi- 
tude with Cassini’s meridian was 44m. 13°99 seconds. This 
showed a difference of 0°13 seconds with the German’s result, 
which the authors think due to a slight variation of the optic axis 
in one or other of the instruments of either mission. From the 
various longitudes effected in Europe, several values of the longi- 
tude between Paris and Berlin may be deduced indirectly, and 
the authors hope, by discussing these numbers, to arrive at the 
true value, 

In making some experiments on the removal of carbon, silicon, 
and phosphorus from pig iron by alkaline carbonates, Dr. T, M. 
Brown heated some borings of a graphitic pig iron with sodium 
carbonate in a platinum crucible. Ebullition of the carbonate at 
ared heat was accompanied by evolution of carbonic oxide gas 
which burned on the surface of the mass. After an hour or two, as 
described in the ‘‘ Proceedings” of the Institution of Civil Engineers, 
vol. lvi., the borings became malleable, though unchanged in 
apeerenee 3 but the carbon was completely removed, and the 
silicon and _——s largely so. Some pieces of pig iron 12in. 
by lin. by lin. were afterwards immersed in a large wrought iron 

t full of fused commercial bicarbonate of soda, and kept at # 

igh temperature in a hot-blast stove from twenty-four hours to 
ten days. The change from pig to malleable iron was found to 
progress inwardly, in a decreasing ratio with the time, and the 
experiments suggest that the removal of carbon, silicon, and 
age sta from thin agen of cast iron could be rapidly effected 
or producing malleable castings, or for producing steel. 


Dr. Corrin recently exhibited before the Physical Society a 
Trouvé polyscope, which consists of a sraall, hand, incandescent 

latinum wire electric ] rm ng for illuminating the more 
inaccessible cavities of the in surgical examinations. The 
current is see op by a Planté secondary battery, and the light 
is half inclosed in a small silver reflector fitted with a convenient 
handle. ‘The apparatus is portable. Dr. Coffin found thatit was 
open to several objections which he has remedied. First, the 
heat generated. made the lamp so hot that it could not be held to 
the body for more than a very short time. He overcame this by 
making the reflector of double silver plates, and circulating water 
between by means of india-rubber pipes and a bulb which can be 
worked by the patient himself, thus serving to distract his 
attention from the operation. Secondly, the secondary battery 
exhausts itself in twenty minutes, and the light therefore 
out, while from twelve to twenty-four hours are required to 


‘at. the bottom of the 
As the og 77 is 


arge it. Dr. Coffin has su ed it by a Leclanche bat: 
of eight elements, made Menern Conathee and Sons, in whisk 
the carbon pole is rep 


by a copper faced with platinum 
no porous diaphragm is emp! ped thie gives a conta 
light for several hours, 


Tue following is from a paper read before the Royal Society, 
May 8th, ‘‘ On the Results of the etical Observations le 
by the Officers of the Arctic Expedition 1875-76,” by Staff-Com- 
mander E, W. Creak. (1) After leaving Portsmouth the first 
magneien observations were made at Godhavn, Disko. On 

val at winter quarters, observatories were constructed where 
observations of the three etic elements and hourly observa- 
tions of the differential ination magnetometers were made 
during the winter. (2) The diurnal variation or inequality of the 
declination formed one of the chief objects of interest at the 
winter quarters, as, although the period was remakable for fre- 
quent magnetic disturt , and an absence of brilliant auroras, 
no connection could be observed between appearances of that 
— and the movements of the d ometer magnet. 
is accords with the remarks of previous observers within the 
yes comprehended between the meridians of 60 deg. and 90 deg. 
+» and north of the parallel of 73deg. N. (3) it has been 
established that 8 a.m. and 1 to2 p.m. are the hours of the greatest 
easterly and westerly deflection of the declinometer magnet in 
middle latitudes. At the winter quarters, Discovery Bay, the 
westerly extreme was reached at 10 a.m., the easterly at 1] p.m. 
(4) An analysis of the disturbances of the declinometer magnet 
showed that the disturbing force never ceased, that it was at a 
minimum about the solstice, and a maximum at the equinox, and 
was greater —_ the day than the night. (5) Comparing the 
days of principal disturbance at Kew and at the winter quarters’ 
observatories, it was found that for the most part the disturbances 
occurred on the same days. The two greatest disturbances or 
* magnetic storms ” occurred on Fe 19th and March 25-26, 
1876, during the same hours of Greenwich mean time as at Kew, 
but the magnets were often in opposite directions from the normal 
at the two stations. (6) An important result obtained was the 
evidence of but small secular change having occurred in the in- 
clination and force since the observations of Kane and Hayes in 
1854 and 1861 respectively. The declination is, however, more 
decidedly changing, ly vn, the needle moving 
towards the east as in England. 
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MISCELLANEA. 


Tam employés at the princ cooperage in Sydney had, at 
receipt of eo og 


mail, struck work, on account of the introduction 
of machinery into their workshops. 

Tux Khedive has offered to the American Government the 
Egy tian obelisk standing at Alexandria, for erection in New 

ork. Theremoval of the obelisk will be shortly. 

THE affernoon of Wednesday, the 18th -inst., was observed in 
Kirkwall as a half-holiday, on the occasion of the opening 
“new by the Police Commissoners as local 
authority. 


WE understand that the whole of the new landing stages at the 
East and West India Dock Company’s new dock at Blackwall, 
1000ft. in length, is being paved with lin. of the Brunswick rock 


Messrs. Sremens Broruens received on the 24th the following 

from the steamship Faraday, at present engaged in 

laying a section of the new French Atlantic cable :—Shore end 

landed Monday. Up to 9 o’clock a.m. to-day, Tuesday, 116 miles 
of cable laid out. Insulation perfect. 

TuHE project of laying a cable from the Californian coast to 
J ys of the Hawaiian Islands seems likely to be 
footed, It is expected that the Hawaiian Government will 
subscribe £200,000, and that the remainder of the requisite 
capital will be raised in London, Paris, New York, and San 
Francisco. 


Tur Local Government Board having stated to the Kidder- 
minster Town Council their readiness to sanction a scheme for 
additional water supply, the council’s <p has recommended 
an alteration in the —- artesian well, whereby an additional 
supply Bag to 648,000 gallons per twenty-four hours would. be 
obtained, 

Tur Lower Thames Valley Sewage Board resolved on the 
18th inst., =? majority of one, to apply for a provisional order 
to out Lieut.-Colonel Haywood’s scheme for the drainage 
of the Lower Thames Valley. A private bill for the same object 
was rejected in the early part of the present session of Parlia- 
ment. The scheme is estimated to cost £270,000. 

TuHE lock entrance to the canal at Severn Quay, Gloucester, was 
reopened on the 19th inst., after having been closed for a fort- 
night to allow of the replacement of the lock-gates. The new 

tes are of green heart from South America, and weigh 15 tons. 

ey were constructed at the company’s works at Saul, and were 
erected under the superintendence of Mr. F. J. Callis, assistant 
engineer to the company. 

Owr1ne to the stress of weather the visit of the Prince of Wales 
and the Duke of Edinburgh to Plymouth on Saturday, for the 
purpose of assisting at the laying of the foundation stone of 
the new Eddystone Lighthouse, ended in a postponement of the 
ceremony. On Friday the waves broke over the reef in such a 
manner that the workmen found it impossible to make the neces- 
sary preparations, and the violence of the wind continuing during 
Saturday morning the idea of making even a trip around the 
Eddystone, recommended as a sufficient ceremonial under the 

stances, was abandoned. Their Royal Highnesses pro- 
are to fix a day in August next for discharging the deferred 
uty. . 
re exhibition of various systems of electric lighting took place, 
on the 20th inst., at the works of Messrs, Emmerson, Murga- 
troyd, and Co., Heaton Foundry, Stockport. A large number of 
different machines on the ‘‘Gramme” principle are being con- 
structed at Heaton Foundry, and the electricity required for the 
purposes of the exhibition was produced by the Gramme machine, 
which is held to have proved itself the most reliable, economical, 
and durable generator for lighting purposes. A feature in the 
exhibition was six Werdermann lamps suitable for the illumi- 
nation of halls, picture galleries, drawing-rooms, and libraries. 
The light given through the medium of these lamps is steady, 
and, though brilliant, not unpleasantly powerful. A single 
Werdermann light, says the Manchester Examiner, supplied by a 
very small Gramme machine, the whole apparatus costing about 
£40, gave considerable satisfaction.” 

THE competition of the Turners’ Company this year will be in 
respect of turning in wood, stone, iron, steel, brass, and gun- 
metal. As regards wood, both hard and soft material may be 
used, but the work must be all hand turning, produced in the 
lathe without special rest or tool apparatus. ‘The competition in 
stone excludes china and pottery, but comprises natural sub- 
stances, such as porphyry, granite, jaspar, agate, marble, jet, 
alabaster, and similar materials. The qualities to be considered 
will be beauty of original design in shape and colour, or wees 
in copying, skill in overcoming difficulties in regard to material, 
and originality and novelty. In the iron and steel class the chief 
award will be adjudged to the best specimen of pure turning. In 
each instance the first prize will consist of a silver medal and the 
freedom of the company and of the City of London, and the 
Baroness Burdett-Coutts and the Court ,of the company have 
contributed £100 for other prizes. ‘The exhibition will be at the 
Mansion House from the 7th to the 9th of October next. 

On Saturday, the last day of the Aldershot prize meeting, a 
rifle competition took place, for which a considerable number of 
entries were made. ‘lhe conditions were, that each competitor 
should be allowed to use any rifle in any position, and to fire as 
many shots as he pleased in one minute, from the 200 yards 
firing point—no marking, spotting, or assistance from friends to 
bapalicwred The six highest scores were made with the — 
rifle ; but as three of the four prizes offered were given by Mr. 
Soper, they were awarded to the following competitors :— 
Sentuant-Majoe Haigh, Royal ms, fired 12 shots, and 
scored 36 its ; Captain Salmond, Sy fired 14 rounds, 
and scored 35 points ; Lieutenant Cowan, R.E., tired 11 rounds, 
and scored 34 ts. All these shots were made with the 
Martini rifle. e highest score mas made merirete Warwick, 
1st Berks Volunteers, using the Soper rifle, who fired 34 rounds, 
and scored 81 points. Private Gilkes, of the same —- using 
the Soper rifle, fired 32 shots, and scored 65 points. The two 
highest scores thus made with the Soper rifle were more than 
double the scores made by the Martini, although the latter were 
used by picked men of the army. 

During last week divers succeeded in making an end of the 
ironclad V; rd, and the Valorous has returned from her 
destructive mission, The wreck had been found by sweeping the 
Kish bank, divers reported that the Van was lying on star- 


board side at an angle of 40 deg. A , con g 50lb. of 
dynamite, was sunk to the lower ri of the foremast. The 
result of firing this was not ma Wednesday, the 18th 


divers introduced two canvas tubes, each containing 50 1b. of 
dynamite, down the hollow iron mast. The result of the explo- 
sion was two distinct reports, and a column of water 40ft. high, 
and » divers ge that o head of degre: —— ae te 
entirely away, the rigging disappearing in e darkness below. 
The oe explosion was of two 50]b. charges, introduced 12ft. 
down the mast, and this was completely successful. The mast 
having disappeared on Thursday, the mainmast was attacked by 
a 701lb. dynamite charge. The result was tremendous, <A piece 
of the mast, 40ft. long, shot upwards above the surface for two- 
thirds of its , and fell’ with a great splash. Only half-a- 
dozen stunned were found, the previous explosions having 
effectually driven all fish away. By this explosion 400ft. of 
electric cable was lost, and though the diver descended 100ft. he 
could not recover it. ‘The final explosion was with 501b. of 
dynamite, tied round the stump of the only remaining mast, and 
this was successful in sweeping over the wreck to a depth of 
14 fathoms. The operations were then concluded, and the Var: : 

was finally abandoned. The return of the wreckship 

etrel, which since the disaster has been stationed on the spot 

will save £1500 per annum, : 
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POBLISHER'S NOTIOE. 
*,* With this week's number we issue two 
; Show at Kilburn, thé other being 


Working Drawing No. ait of Tux EnGINEsR Portfolio of | 800d 


Working Drawings, and Details 
as issued 
subscribers 


fact should they not receive them. 
TO OORRESPONDENTS. 


Burntisland 
the contains 
are requested to notify the 





*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


B. anv 8. (Bristol).—Cambridge's, 1867 patent for fire-bars was allowed to 
lapse after the third year. 

L. R. (Ballymena).—Smiles’s ‘‘ Lives of the Engineers" is ished by John 
Murray, Albemarle-street, London. You can obtain it from any ler. 
daciphi. “tk Write to the Secretary of the Society of Arts, John-street, 
Adelphi, (2) Write to the Secretary of the Institution of Civil Engineers, 
25, Great George-street, Westminster. 9 

E. P. G.— We are unable to say what your chance of success in Canada would 
be; very small, we fear, as trade is not brisk there. But 80 much depends 
in all cases on the emigrant himself that it is impossible to speak positively. 

A. 8 —Messis. Lockwood, i 4 i: 
Cross, be able to give you the information you require. We are not 
aware of the existence of any book which treats exclusively of the manu- 
facture of oils, 





TIN BOXES, 
(To the Editor of The Bngineer.) 

Str, —Can any of your readers supply me with the name and address 
of some manufacturers of tin cases, such as are used for the package of 
sardines in oil ? A. B.C. 

Bath, June 23rd. . 

SELF-REGISTERING PYROMETER. 
(To the Editor of The Engineer.) 

baat ng Fats ase agen * Kiln ” will ae € a 
pyrome' ‘3 treatise -on ‘ nding,” 
published by Spon, weal cian ¢ contains drawings to scale of Wilson's, 
Siemens, Bailey's, and Casartelli’s pyrometers, the two last being 
improved forms of Gauntlett’s instrument. 

London, June 28rd. 





i 


CyYcLops, 





Sir,—If “ Kiln” can get to see vol xxxix. of the London Mechanics’ 
Magazine for 1843, at pages 326 and 472, he will find there a description, 





os ofa Py : I re ee = a record of its og J con- 
nud or ours, day ani . . Norton, 
Salton’, Mansbestor June 24th. 


REPLIES. 

Replies have been sent to Querist (“ Wire Ropo Transmission”), to 
A. B. R. (“‘ Bone Mills”), to H. C. W. {" mer and Boschert’s Press”), 
to L. O. (‘Coating Tul with um”), F, W. M. (“‘ India-rubber 
Tube Machinery “). 





SUBSCRIPTIONS. 
Tue Enonveer can be had, by order, from newsagent in town or country 
pp epee vette dep y+ an. a geek be supplied derect 
from the office, on the following terms (paid in advance) :— 
Half-yearly (including double number).. ..  .. 
Yearly (including two double numbers).. .. .. 
If credit occur, eaten, sharge of te Giiinge ont 
be made, THe ENGINEER is registered for transmission abroad, 
Cloth Cases for binding Tux Encineer Volwme, price 2s. 6d. each. 
The fe Volumes of Tux Enoinger can be had, 188. each — 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 
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Hour Sraniand,"Taemania Pukey. 


New Zealand, 
United States, West Coast of 


“"Eeitiones by Bil tn London. dente, Destin fotos, France, 
and - bd Ionian Islands, Norway, ieee OR: Eee 
Sweden, £1 16s, Chili, Borneo, and Java, £2 5s. India, 
vid £2 bs. Od. 
ADVERTISEMENTS. 
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for its intend It was replied that 

i the t affairs ; 

and the Royal Agricultural Society actually 
spent over £2000 ini 0’ But it is 


practical farmers that, during the 
year, drains do little or nothing to dry land, as far 

at least as the surface is concerned, and e outlay has 
up to the present been altogether useless. The railway 
sidings at ’s Park were, during the early part of 
this w ked with trucks laden with implements. 
The London and North-Western Railway Company has 
provided a fine steam travelling cran pega + ye rails 
along the side of the wharf, by the aid of which even a 
portable engine may be lifted out of a railwa: truck, and 
placed on an excellent road made of old sleepers laid 
side by side. Besides this, one of the company’s locomo- 
tive cranes, belonging to the breakdown gang, has been 
brought ts help. The sleeper road extended some 
little way ugh the gates into the showyard, and so 
long as van, wagon, or cart could be kept on this all went 
well; but the moment the end of the wooden road was 
reached disaster began. All — an showyard might 
seen wagons, carts, vans, portable and traction engines, 
half-buried. 3 in the sea of mud which met the eye in 
every direction. Things were bad before, but the deluge 
ofrain which accompanied the heavy thunderstorm of Tues- 
day brought matters to a climax. A gang of navvies worked 
all night laying down a sleeper road further up into the 
yard. The position of affairs may be imagined when 


ring} we add that much of this road was literally afloat 


on Wednesday morning. It rained all Tuesday night 
and far into Wednesday. It became at last apparent 
that if the Show was to be opened on Monday energetic 
measures must be taken at once. Nothing more could 
be hoped from the weather, so Mr. Jacob Wilson, who 
has charge of the general arrangements, procured some 
thousands of old sleepers, and, working night and day, 
he has put down p roads in various directions, an 
thus rendered it possible to get the into the sheds, 
while the visitor will be enabled to follow main routes at 
least through the "yee without fear of suffocation in 
mud ; and Messrs. Fowler’s steam tramway will carry no 
doubt many thousand persons to and from the cattle 
department. The making of roads an ene, been 
undertaken too late we much fear. On Wednesday the 
sheds were omowgee J empty, nor did it appear that 
there was a chance of filling them during the available 
time. The yard contains about 100 acres, something like 
one-half of which is devoted to the show of implements 
and machines. The machinery in motion sheds alone are 
4683ft. long, or more than four-fifths of a mile ; there are 
2220ft. of sheds for seeds and models of cultural pro- 
duce ; the sheds for machinery and implements not in 
motion actually represent a distance of 22,903ft., or four 
and one-third miles. No display of such colossal pro- 
rtions has ever been made under canvas, and no sheds 
ve ever been so empty days before the public 
were admitted. far as we can see, it is now totally 
pg ane that all the implements can be. in their places 
on Monday ; some will never leave the railway siding. 
That blame is due to someone or something in this 
matter is indisputable. Indeed, it can be apportioned 
all round. First and foremost it is due to the weather. 
Had June been dry and bright the surface of the show- 
yard oo have been baked an ro all would — 
me well; wagons, carts, an on engines e 
as have run easily over its surface. In the second 


lace, blame accrues to the exhibitors, who have delayed | d 


Sending in their the last moment. But the great 
defect from beginning to end has been the want of 
organisation in the yard, a want which has often been 
felt before. Had a competent engineer been present 
from the first with a sufficient provision of strong planks, 


little trouble would have been encoun 


tered in getting 
tha exhibits to their places. An abundance of horse- 
ad has been ouiidel, The railway company can un- 
oad wagons at an astonishing rate. Once a van got into 
the showyard trouble began, and there was but one way 
of surmounting it adopted. A story is narrated of a 
nobleman, who on arriving at a station, found that his 
train had gone, and who upon being told as much turned 
to the station-master and desired him to “ bring another.” 
This is the plan which has been pursued in the show- 
yard. It was fouud that four horses could not move a 
wagon, containing perhaps 2 tons of machinery, thereupon 


the 
someone toldsomeone else to “bring more horses,” and they 
‘pethaps, 


were brought to the number of, and after 
half an hour’s work thé wagon was drawn fifty yards 
and left with the wheels, by no figure of speech, but in 
sober reality, axle deep. en; as nothing more could 
be done, the horses were taken away to another wagon 
not yet quite buri having accomplished its inter- 
voy bey tigre ot to another, and so on. The result 
was that the outlet from the sleeper road to which we 
have before peered, was literally blocked up with half 
buried vehicles. No spectacle of_ the kind 


IC pectacle ) has ever’ 
ee tiey othiblien a lott tot i coma, 190080 =f 
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471 
a track, the planks-.being laid down in front and 
taken up_behind. Be oy Hi ewer grey labour 
would probably have reached vhs gee ri 
this would have been cheerfully defrayed by exhibitors. 
aie Meevere pipiens Saete Srces. sa the jy eager 
taking no precautions against contingenci ccess 
Of tee’ Wha eadartaking ben bows Dmpecilled. Io it 
not true that, lavish as the Agricultural Society is 
in some respects, it draws its purse strings moment a 


-worked staff, even when such an ad 


7 


tively ay cling 2 
Let us for the best, and suppose that the weather 
will be all ¢ can be desired betiveen this Monda 


and all next week. Let us assume that every stand wi 
implement in its place, and consider for 
@ moment what the visitor will see, and what the 
exhibition will teach most po, an gym The implement 
shows of the Royal Agricultural Society are completely 
unparalleled. In no other country than England is to 
be seen year after year such collections of machinery 
and tools used in tilling the soil, reaping harvests, 
grain, and preparing food for man and beast. 
On the continent of Europe there are held now and then 
shows which follow at a great distance the example set 
% land. In America there are what is known as 
“State fairs,” in which agricultural machinery figures pro- 
minently. But these things ali sink into insignificance 
before such a collection as that to be seen at Kilburn. 
It will be impossible to walk through the yard without 
being convinced that agricultural engineers of Great 
Britain, alike in the ingenuity which they display, the 
skill which they possess, the capital which they employ, 
y 


s 


and the energy which they manifest in continuous 
endeavouring to improve on their Bigs work, form a bod 
absolutely unrivalled, and of which the nation may well 
be proud. There is not a quarter of the world to which 
they have not penetrated; there is not a region which 
they have reached and left. unbenefitted. ey have 
increased the food production of the world to an incal- 
culable extent; and no man dare say that they have done 
all or nearly all that they can accomplish. To the pro- 
gress of improvement there is apparently no limit; and 
¢ progress moves with gigantic strides is shown by 
the fact that forty years ago the portable engine was 
unknown, steam ploughing a thing of the future. What 
barn work was like may be gathered from an examina- 
tion of the contents of the Museum, or even of the illustra- 
tions of some of its occupants which we publish. Even 
within the last twenty years enormous advances have 
been made. Who can say but that in the year 1919 a 
museum may be found in a showyard of the Royal Agri- 
cultural Society, in which much that we now regard as 
perfect will be looked upon by the visitors much in the 
same spirit that Cambridge’s portable engine, ye 
traction engine of 1860, Fowler's original steam plough, 
and the reaping and mowing machines of Hussey, Cross- 
kill, and Burgess are regarded now. It has been said 
that all things are possible to him who waits. Agri- 
cultural engineers have proved that to them all thin 
ry possible, notwithstanding that their last thought is 
wait. 


TRANSMISSION OF POWER TO A DISTANCE. 

ALTHOUGH it is now at least seventy-seven years since 
Bramah proposed to transmit power to great distances 
by means of water under pressure, and although it is half 
a century since Mann pro and described the 
means for transmitting power over still greater distances 
by means of pone meson air, it cannot be said that either 
of these means of transmission have been employed to the 
extent that their proposers expected they would be, nor to 
the extent to which they might profitably have been used 
in many countries. Telodynamic transmission has been 
employed to a considerable extent ; but in several cases 
works erected for this purpose have been abandoned, as, 
for instance, at Belgarde. The loss of power in trans- 
mission by these methods is probably less by the telo- 
ynamic than by the others, but although M. Hirn, who 
has taken so prominent a part in bringing this method 
before the world, has upon reliable data calculated that 
this loss would be but about ten per cent. for distances 
not greater than twelve miles, there are sufficient reasons 
for saying that two or three miles is the test distance 
to which the system is practically applicable. One of 
the stro os to it is the great cost of the way 
works, while those which may be raised against the 
employment outdoors of great lengths of wire rope 
moving at high velocity are hardly less cogent. Hydro- 
dynamic transmission comes perhaps next in order of 
economy, but this quality decreases rapidly as the power 
to be transmitted increases. For comparatively small 
powers the system is applies, because only s quan- 
tities of water, but under high pressures, are sufficient. 
For large powers, however, the system loses its economy. 

mains are needed, and for the very high pressures 
necessary to economy the required strength of parts would 
involve + outlay ; maintenance would be costly, and 
eapeciaily so where much of the machinery driven was of 
a reciprocating character and intermittently employed. 
As at i designed, moreover, the most economical 
hydraulic motors cannot be employed to work at high 
jt ee while the enormous strain to which such ma- 
inery is subject sets a limit to the size as well as the 
speed which may be practically attempted. 

Pneumatic transmission really seems to offer greater 
advantages than either of the preceding. These were 
fully seen, and perhaps overrated at a time when 

in air ae was very limited, and 
‘before the science of thermodynamics had acquired the 
shape in which it is now applicable to the uses of the 
engineer. It was not known that the loss of work in 
the form of heat during the process of com ion and 
storage is sufficiently great to place a limit upon the 
oo. of compressed air as a transmitter, and that 
wi 





t ould generally preclude its employment except 
in situations where the necessity for power is sufficiently 
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machinery for utilising ‘natural sources ‘of power other. | 2s, {oF every. thousand : persons ‘aiployss therein eb 
wise lost or wasted. A i illustration of accident in enon ym 1°93, per thousand por 
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pressed by water power i In such ‘a including Cornwall, Devon, Dorset, the death rate by 
case as this, the great difference between ity of | acci varied.from 1°54 per thousand per year to 3°30, the 
power expended in i average being 2°62. It is more satisfactory to notice that 


yeh. gor 
nan article “On Water in aid of m 
Power,” in our impression for the 15th of October, 1875, 
we pointed out some of the places in our own islands 
whereat immense power is found concentrated at single 
spots, but which is wholly lost to man because it happens 
to exist at places where manufactures or industries 
cannot be advantageously established, though some of 
this power could be had for a mere nominal cost per 
horse. Much of this power, however, might be utilised 
if it could be transmitted to the places where it is 
required, and this transference, therefore, seems to be 
a question of sufficient importance to merit the careful 
consideration of engineers. In the article already referred 
_to we showed that in Ireland :alone there is rumning to 
the sea a quantity of water, the mechanically utilisable 
te of which would give 20,000-horse power at the 
owest estimate. This enormous quantity of available 
energy is resident in five places, and for want of means 
of transmission to sites of employment is wholly lost. 
Theze are many spots in Scotland and a few in England 
and very many abroad where other large quantities of 
water pass on to the sea without being on their way 
made to act as the servants of man. Machines for 
cempressing air, and that for reproducing the power 
which may be realised from that air transfe to a 
distance, have during the past few years been so much 
improved, that there seems sufficient reason to believe 
that such sources of power might be made to do duty in 
a variety of ways. The maximum distance to which air 
might be usefully transmitted would depend upon data 
not yet ascertained ; but from what is aiccedy known it 
seems that the loss of pressure due to friction in pipes 
amounts to from 5 to 6 per cent. per mile for a distance 
of from four to seven miles. The number of centres of 
population which could be supplied with power from one 
place would therefore not be great. 

‘In many cases, however, a considerable number of 
villages and perhaps several towns might be supplied 
with power sufficient to accomplish the work of water 
supply, sewage pumping, &c., and in some cases to per- 
form work in factories. Particularly, however, we would 
draw attention to the large quantity of force which 
might be utilised for agricultural purposes within a com- 

; epee | short radius of any centre of water power. 
he whole of the work of cultivation and food prépara- 
tion, including thrashing and some harvesting, might be 
thus effected. The method of transmission remains to 
be selected. We have dwelt most upon the use of 
compressed air, which has now been sufficiently tried 
to make it pretty well certain that of every 100-horse 
power at a waterfall from 40 to 45 might be realised at a 
farm at, say, from one to three miles distant. In some 
cases, however, difficulties would be met with in laying 
pipes for the transference of the air compressed at the 
waterfall. The power realisable by means of the fixed 
air motor at the farm might also in some cases be with 
difficulty transferred to the implements in distant fields. 
In view of those cases it may be suggested that the 
apparent success, in the fields at Sermaize, of the electro- 
dynamic apparatus which we illustrated in our impres- 
sion for the 13th inst., gives some indication that electri- 
city may come to the aid of the farmer in transmitting 
power. It seems that at a distance of about a mile the 
work realisable by the electro-dynamic machinery is 
from about 40 to 50 per cent. of that done upon the 
dynamo-electric machine, which in our case would be 
situated at the waterfall. At present the practical expe- 
rience with this prong is perhaps not sufficient to 
justify any very definite statements as to its ultimate 
value, but enough is certainly known to make it fully 
evident that vast amounts of power, now wholly lost, 
might be made to do farm work. The electrical apparatus 
offers the great advantage of facility of transference, 
and the cable from the falls once laid or carried upon posts 
might remain in good order and without need of attention 
for years, and in this it offers advantages which might not 
always belong to transmission by compressed air in pipes. 
ere are cases where the electrical transmission of power 
to fields might be found to be economical even when the 
electricity had to be generated by steam power. A really 
excellent fixed engine might be placed in the centre of a 
farming district, and in a position to secure a good supply 
of water and the delivery of fuel at a minimum cost. 
This engine might work dynamo-electric machines and 
supply electricity within certain distances at a cost which 
would not greatly exceed the expense of steam power by 
ordinary farm pas, rv when the expence of repairs and of 
carting water and fuel to these are taken into considera- 
tion. Power so transmitted ,might without doubt be 
made to replacé horses for ploughing with economy, The 
facility with which power may be transmitted by electric 
cables, and the ease with which it may be controlled, 
suggests that it should have a wide application in the 
ways we have suggested, and Mh a ak it should be 
made the means of carrying the power of unutilised 
waterfails to the fields and barns of the farmer. 





METAL-MINE ACCIDENTS. 

Ir is somewhat startling to learn that. the ‘‘ occupation of a 
metal miner is almost as erous as that of a collier,” and 
that in spite of immunity from fire-damp explosions, it is 
more dangerous in one of the chief metalliferous mining 
districts. A table of the comparative mortality from mining 
accidents at the coal mines, at the metalliferous mines of the 








o 
the air, and that ‘which 

can be realised by the best machinery worked by it is of 

secondary ianportance, as the cost of the wer | the 


district alone it was found necessary to institute twenty-three 
prosecutions last year for gross breaches of the Act, and that 
convictions were obtained in all but, four, cases, proves that 
there is need for improvements in the method of working, 
and in the discipline and consequent safety of the metalliferous 
mines. The following is the list of the metalliferous mining 
districts, and the number of lives lost in each qusng int year 
by accident in and about the mines :—Northumberland, &c., 
22; Durham and North York, 5; East and West Yorkshire, 2; 
Cheshire and North Lancashire, 1; West Lancashire, 1; 
Anglesey, Isle of Man, &c., 138; South Staffordshire, 1; 
Gloucestershire, &c., 4; Glamo , &c., 1;. Cornwall and 
Devon, 22; East Scotland, 3; and Ireland, 2; the total being 
77, and the d@erease in that total from that of the previous orn 
being 20. The comparative output of minerals in those 
districts is very different, Cornwall and Devon, Northumber- 
land and Durham, and some of the Welsh districts being our 
chief metal-producing centres. 


APPROACHING EXHIBITION IN VIENNA, 


Tue search for and maintenance of business connections 
will not permit manufacturers to take rest from exhibitions, 
otherwise most of them would be glad to hear of the last. 
Scarcely will the implements be cleared away from Kalburn 
before a special exhibition and market of machines, ap tus 
and implements used in flour mills, bakeries, breweries, dis- 
tilleries, and in the corn trade, will be opened in Vienna. 
Shows of this character have become fashionable on the Con- 
tinent lately and the circular respecting the coming show says 
that the favourable results which for the last two years have 
attended the special exhibitions of machines, apparatus and 
rn used in flour mills, bakeries, breweries, distilleries, 
and in the corn trade, held in connection with the Inter- 
national Grain and Seed Fair at Vienna, have induced the 
Society of Manufactures and Commerce for Lower Austria, 
and the Corn and Flour Exchange, Vienna, to arrange a 
similar exhibition for the present year, to be held in the latter 
part of August next. All manufacturers of the articles alread: 
referred to are invited to take part in this exhibition wit 
objects of their manufacture. In the milling machinery 
branch of the fair there will probably be a good display, 

icularly in the Hungarian and Austrian specialities. 
rom the circular already referred to we learn that the 
Exhibition will take place in the latter part of August, 1879, 
on a day to be made known later on. The Exhibition will 
last seven days, and a catalogue will be prepared of the 
objects exhibited, in which, at the desire of the exhibitors, 
short notices and descriptions of the manufactures and the 
objects exhibited will inserted. No trials are to take 
poe or prizes to be awarded, as the Exhibition is chiefly of a 
usiness character. Application for space must be sent in by 
the 15th July instant at the latest, and a small charge will be 
made for defraying the current expenses. The cost of motive 
wer and of putting up and fing the articles to be shown 
in motion will not be included in that charge. It is stated 
that last year upwards of 5000 persons actively participated 
in the International Grain and Seed Fair, and besides an 
increase in this number the coming show will be attended by 
the members of the Association of Austrian Millers, and many 
of those of the German Association. The business men to 
whom this matter is of most interest will be able to estimate 
the probable value to them of the Exhibition, and for further 
information they can apply to the Imperial and Royal Austro- 
hy “Gil Consulate-General, 29, St. Swithin’s-lane, Lon- 

on, E.C, 


CERTIFICATED ENGINEMEN. 

Art the ent time any man can get employment as the 
driver of ae or fixed engines on the most slender. proof 
of fitness for the post, or indeed without supplying any proof 
whatever. Valuable machinery is often ruined by incompe- 
tent men, and much risk of life, and loss of property incurred. 
It has long appeared to us and to others that this system is 
radically wrong, and that no man should be suffered to take 
charge of machinery who is not able to prove that he knows 
how to perform the duties which will be entailed upon him, 
Several attempts have been made to establish a system of 
granting certificates to men who have shown themselves by 
examination to be fit to take charge of an engine—in other 
words, to establish something like the system of examinations 
held by the Board of Trade for sea-going engineers. Hitherto 
little progress has been made in this direction. Within the last 
few days, however, an ‘“‘Enginemen’s Certificate Association” 
has been established, with an office at 23, Finsbury-place, 
with the object of ‘‘ offering to enginemen in charge of loco- 
motives, traction, stationary, and thrashing engines, the means 
of procuring for themselves certificates of proficiency.” The 
possession of such a certificate should obviously give the holder 
a far better chance of employment than would be the case if he 
did not possess it. Its value must depend entirely, however, 
on the competence of those who grant the certificate to gauge 
the candidate’s abilities. For the present the examiner will 
be, we understand, Mr. Reynolds, the author of an excellent 
penchical book on locomotive engine driving, and late chief 
ocomotive inspector on the London, Brighton, and South 
Coast Railway. Mr. Reynolds is quite competent to examine 
a candidate for a certificate, and we wish the enterprise every 
success. We know that ithasmet with the approval of at least 
one eminent engineer, and the principle involved is so good that 


examination and the nature of the éxamination will of ‘course 
vary. Three distinct classes of certificates will be granted, the 
third-class proving that a man is just competent to take 
charge of a simple engine and boiler, while a ‘first-class certi- 
fieate will show that the holder is;competent to take charge 
of a large mill engine or an express locomotive. Any engine- 
man wishing to obtain a certificate can do so on paying the 
requisite fee of a few shillings, producing testimonials as to 
sobriety and steadiness, and passing a very simple practical 





for some time. 
7 Rin’ College. students 


it is‘ impossible to urge anything against it. The conditions of | 


examination. ‘We hope the! movertient ’ will/meet’ with the 
full measure of suecess which itmay be found to deserve. 
COOPER'S HILL COLLEGE 
Our usually bier y argh oats akan 

— since announced that Cooper’s-hill was 

ina short time. No injustice would be done tothe 
students at present in residence; they would be enabled to 
complete their studies, but no new students would be received. 
This statement is in many respects one which has been antici- 
+ has been asserted that. Cooper’s- 
were splendidly educated, but that 
on their arrival in India that want of , practical train- 
ing, inseparable from a college  life,.was found to mili- 
tate against them. Furthermore, as it was known that 
the funds at the disposal of the Indian Government for 
carrying out public works are restricted in amount, it 
was more than probable that the demand. for 
engineers being reduced, Cooper’s-hill would be closed. As a 
matter-of-fact all these anticipations have so far not been 
fulfilled. We can state positively that there is no foundation 
whatever for the raph in the Globe. The report that 
Cooper’s-hill College is to be closed is entirely without 
foundation. There would, indeed, be much cause for regret 
were so admirable an institution abolished, and we say this 
with a very clear perception of the necessity which exists for 
supplementing the course of instruction given at Cooper’s- 
hill by a better practical training than the students can now 
obtain. 


to be 








LITERATURE. 


Coal: Its History and Uses. _By Professors GREEN, MIALL, 
TuorrE, Rucker, and MarsHatt, of the Yorkshire 
College. Edited by Professor Th8rpe. London : i 
and &, 1878. 

Tuts work is the result of a happy thought, which has 

been happily carried out to completion, and it is not over- 

strained praise to say that it is, though not a bulky 
volume, yet the best and most comprehensive work on 
coal in its natural and physical relations extant in the 

English lan e, or, indeed, so far as occurs. to our 

memory at the moment, in any other European tongue. 

The origin of the work, and the circumstances under 

which it has taken its present form, are succinctly stated 

in the preface,and we cannot more b 





riefly put our readers 
in possession of the facts than by quoting at some length : 
—*Towards the close of last year the secretary to the 
Gilchrist Educational Trust Sy gee to the Professors 
of the Yorkshire College that by delivering courses of 
lectures in connection with the trust, in some of the 
larger towns of the West Riding, they might aid in the 
good work which is being done by means of Dr. Gil- 
christ’s bequest. . . . . It was thought that the 
educational value of the lectures would be inc 

by selecting some common and familiar subject, suf- 
ficiently comprehensive to allow each lecturer to 
treat it in a manner appropriate to his own studies 
and to the teaching department which he repre- 
sents in the college. Various reasons conduced to 
the selection of the particular subject of coal. i 
Above all other reasons, it had a direct, practical every- 
day interest for the class to which the lectures were 
addressed. Tenlecturesoncoal were accordingly delivered 
in Leeds and Keighley early in the present year. . . . 
In the preparation of the lectures much information of 
akind not hitherto brought before the general public 
was gathered together, often from sources not lily 
available to ordinary readers. . . is book consists 
of the lectures, altered in form, revised, and arranged 
consecutively in'the form of chapters. Chapters I. and 
IL, ‘On the Geology of Coal, are by Professor Green ; 
Chapter IIT., ‘On Coal-plants, and Chapter IV., ‘On the 
Animals of the Coal-measures, are by Professor 
Miall; Chapters V. and VI, ‘On the Chemis 
cf Coal,’ are by. Professor Thorpe; Cha is 
and VIII. on ‘Coal as a Source. of Warmth and 
Power, are by Professor Biicker ; and Chapters IX. 
and X.,on ‘ The Coal Question,’ are by Professor Marshall. 
A generation has passed away since Joule first deter- 
mined the mechanical equivalent of heat ; but the doc- 
trine of the correlation of heat and work hardly yet 
come down to the popular intelligence ;. nay, three gene- 
rations have elapsed since Erasmus Darwin maintained 
that coal was formed out of ancient morasses and forests, 
but what — of those who use coal in these 
latter days know anything of the papey! of its origin ? 
If the knowledge of these things is in future to spread 
at no greater rate than this, it is to be feared that our 
coal will be at an end before our people have learned to 
know whatit actually is, how it has been formed, and 
what it can do.” 

Before proceeding to some remarks on the excellent 
chapters which follow, we may notice that this is not the 
first work of scientific merit on coal which has emanated 
from the Northern coal-fields. In 1838 the late Professor 
J. T. W. Johnston, who then occupied the. Chair of 
Chemistry in the University of Durham, delivered an 
adinirable lecture on the “ Economy~ of a Coal-field” 
before the Geological and Polytechnic Society, of the 
West Riding of Yorkshire, afterwards separately 
published at the request of that sociéty. It was 
characterised by that fulness and accuracy of information 
which belon to all that Johnston wrote ; he was one 
of the few Englishmen who-studied and worked in the 
laboratory at Upsala, of the great Swedish chemist 
Berzelius, and not only possessed a sound knowledge, 
exceeding that of .his own day, of the chemistry 


and geol of coal, but the rarer qualification of 
uniting with these a thoreugh mechanical knowledge and 
judgment, in. engineering. matters: which enabled him 


rfectly to; appreciate and well to describe the mani- 
old contrivances, and beautiful arrangements for coal- 
+winning and getting, which have been gradually evolved 
in the great northern coal-field, and which he has: so 
well characterised in his lectures. His labours .as:a 
chemist will be remembered by those of our own genera- 
tion, by his elaborate analyses of the resins, recent and 
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fossil, to which latter he added one or two previously | given, and in measured — se and 


unknown, and which have since become of manufac- 
turing importance. His lecture deals with one branch 
of the coal industry which is scarcely touched upon in 
the volume now before us, namely, the mechanical con- 
trivances under and above ground employed in the 
working of a great colliery, that which strictly consti- 
tutes the economy of a coal-field ; and should, as we deem 
almost certain, another edition of the work before us be 
called for, we would suggest that an additional chapter on 


this part of the subject might, with advantage, be ap- 
pended to those now before us. Though nothing that 
can be called a radical change in colliery working has 
taken place since 1838, still much has been altered, and 


much more has in prospect been opened out, such as 
mechanical coal cutting, though not yet oe into 
practical operation upon an extensive scale. But the 
advances which since the date of Professor Johnston’s 
work, in the peeing: as well as in the chemical 
history of the changes which vegetable tissues undergo 
in different conditions after the death of the plant, have 
been so extended and modified Benger undertaken 
since 1838, as to have rendered that portion of Johnston’s 
lecture in large measure obsolete, and to leave therefore 
for the present work a practically virgin field. 

The two first chapters by Professor Green treat of the 
geology of coal, and are likely to be accepted differently 

y the popular reader, who knows little or are of the 
pom and by the erudite disciple of science, who may 
probably find a good many omissions on branches of « 
vast subject as yet but very imperfectly systematised, 
and as to which, in some of its branches, knowledge is 
still wanting that would enable definite results to be suc- 
cinctly yet dogmatically stated. That coal consists in 
the remains of plants that once lived and grew is a state- 
ment that goes a longrey towards exhausting all that 
can be dogmatically stated as to its material origin. That 
these plants were of a character not now to be discovered 
upon our planet, though still represented by minute 
a ms, is also certain, and that much of the finest 
beds of true coal consist mainly of the spores of gigantic 
Lepidodendra plants, which, though having at the 
present day the character of the humblest mosses, may, 
In the carboniferous epoch, have reached the height of 
100ft, or more, though in the uncouth and prckeply ugly 
forms of flattish-stemmed and rough Lepidodendra. 
The stems of these plants, occasionally preserved by silici- 
fication, are still somewhat of a puzzle to paleontologists, 
but in general all that remains of them as constituents 
of coal are what is believed to be the bark, presenting 
itself in coal beds in the form of charcoal, in thin seams 
of scarcely coherent, shining, carbon scales, and the 
spores, whether small or great, which are believed to 
constitute the great mass of our best coal, although these 
same spores are found scattered through clayey deposits 
forming the coal seat, and worthless as fuel. That the 
transition from living woody tissue, and either under 
water or in very wet places, does not admit of doubt, but 
the precise conditions under which the decaying woody 
matter became so largely bituminised in its conversion 
into coal appears as yet to be but very imperfectly made 
out. 

Peat, in bogs however deep, though formed in most 
respects under conditions very like those under which 
coal was produced, shows little or no tendency to become 
bituminised ; some other condition not yet fully made 
out, in addition to those of temperature and moisture, 
seems to be essential to bituminisation. It is probable 
that the presence of calcareous matter in solution in the 
surrounding water, or in the slimy mud, which when 
consolidated has afterwards formed part of the coal-seat 


or roof, may have had something to do with this | bY 


particular form of chemical change. Some years ago, in 
the progress of a diving-bell survey of the bed of the 
river Lower Bann, within the tidal influence, the remains 
of an old flint musket were found, the marks on 
which proved that it belonged to a private soldier 
of a Highland regiment on service in Ireland during the 
year of the rebellion of 1798. The remains were found 
purely exposed, and partly embedded in the mud 
orming the bottom. The walnut-wood of that portion 
of the stock freely exposed to the alternately salt and 
fresh water had wholly vanished, but the larger portion 
of the stock which had been enveloped in the mud 
retained its original form, and was found to be converted 
into a soft bituminous material which soiled the fingers 
strongly like some sort of viscid black paint. If we 
may venture to reason on a single instance, this would 
seem to indicate that immersion in water alter- 
nately salt and fresh, imperfect access of air, 
nearly uniform temperature, and the contact of argilo- 
calcareous mud, were ‘the itions under which 
conversion of hard wood into bituminous matter had 
in this instance taken place. But very much remains 
yet to be learned as to everything relating to this branch 
of coal formation. The different varieties of mineral 
fuel were, it cannot be doubted, produced under, in many 
respects, very different conditions, but our limits warn us 
to leave further discussion of the subject here. Three 
things are to be noticed in treating of the geology of 
coal ; the material of the coal itself, which it cannot be 
said to be proved universally to consist, though un- 
doubtedly it does in many cases, of immense masses of 
the spores and bark of Lepidodendra and other like 
trees, the beds of mud upon which these trees once 
grew now forming the rock of the coal-seat, and the 
more or less sandy mud now consolidated into the sand- 
stones, shales, and grits of the coal-seam roof. To render 
account fully of the mechanical and chemical con- 
ditions by which the coal-beds were laid in position as 
we now find: them, with the — remains, both 
mnarine and water, often found accompanying 
them, are amongst the most difficult, and, in some 
respects, inexplicable problems presented to the geologist. 
In a work of this character it 1s not to be expected that 
it can be fully treated of, or much new light thrown 
upon it, What is stated, however, is generally lycidly 


character of the work 
OLD IMPLEMENTS AT KILBURN. 


No. I. 

», It would be a matter for regret if the collection of quaint 
old implements got together at Kilburn should be ys gam 
again without leaving a trace behind. To prevent this we 
have had certain of them engraved. Our drawings may in 
some resi remind: our readers of the contents of one of 
those ethnological museums in whieh are oy together collec- 
tions of the weapons, tools, and household goods of savage 
tribes. Those who will look over the contents of the Museum 
carefully will find in it much that is suggestive—not a little 
that is instructive. 

Various devices for slicing turnips for sheep and cattle are 
illustrated by Figs. 1, 2, 3, 4, and 5, These almost explain 
themselves. Fig. 1 is a guillotine turnip cutter. The blade was 
worked up and down by a lever, and was provided with small 
knives at right angles, to cut the advancing turnip in’ one 
direction, while the guillotine at the next stroke cut it at 
right angles, so that it was reduced to ‘‘fingers.” Fig. 2 
shows a box, in the bottom of which are fixed several knives. 
A block of wood on the handle—shown lifted up—nearly 
fits the box. A man works the handle up and down, while a 
boy throws turnips, one at a time, into the box; on the descent 
of the handle the turnip is expelled below in slices. Fig. 3 is a 
chopping knife. The drawing explains itself. Fig. 4 is the 
ori of the modern rotating knife turnip-cutter. The 
knives are here set horizontally instead of vertically at the 
bottom of a box, and are driven by bevel . Fig. 5isa 
modification of the same idea, the being fixed 
on a vertical instead of a horizontal whecl. Fig. 6 is a 
very curious machine. The turnips, fed down a trough or 
hopper, were a by four revolving teeth or cams, one of 
which is shown detached and enlarged, and forced through 
a box behind filled with knives. The teeth were driven by a 

inion and spur-wheel at a slow speed. We fancy this 
Siolis was more igpaiess than expeditious, Fig. 7 shows 
the original chaff-cutter. A few may still be seen at work. 
Fig. 8 is a tool still used in some parts of the country for 
taking the beard or awns off barley. 

A good collection of drills, reaping machines, and ploughs 
has been got together. Here, for instance, may be seen an 
old Hornsby drill, made in 1818, one of the earliest 
made at Spittlegate Ironworks. When originally sent out it 
had wood levers, but these were changed for those of iron, 
now on it, in 1842. It belongs to Mr. George Hill, of Ropsley, 
Lincolnshire, and has been constantly in use from 1818 to the 
present time. It sowed the owner's seed this spring. 

An old grass mower is that first introduced bv Messrs. 
Hornsby at the Plymouth mower trials in 1865, when they 
first took up the mower and reaper trade. It was supplied in 
1866 to Mr. Ashwell, of Barrowby, Lincolnshire. Tt has been 
in regular use ever since, and will be used again on its return 
from the Show. Here may also be seen two of the original 

ss and Key swathe delivery mowers, first brought out 
about the year 1858. They are still in good condition, and 
able to\do their work. Beside them is a Crosskill pushing 
machine, which has been in recent use. 

A reaping machine by Hussey is also exhibited. This has 
the now well-known drop platform, and is probably the 
identical machine with which in 1851 Hussey won £1000. 
He challenged McCormick to competewith him for £1000 a 
side, and won at Guisborough; but for a long time afterwards 
the Hussey machine met with no favour, It will be noticed 
that the fingers have vertical chisel-shaped points, and these 
were found to work very badly when the corn was laid, or 
foul with grass at the bottom. A modification of the machine 
was subsequently brought out by Woods, and was a great 
success, 














MESSRS. GARRETT AND SONS CORN DRILL. 


- We illustrate at page 467 a corn drill exhibited at Kilburn 
Messrs. Garrett and Sons, Leiston, Saxmundham. The 
firm have for a long time past exerted themselves to improve 
upon the old winding apparatus by which the levers of a drill 
are raised and low the arrangement generally adopted 
being slow, inconvenient, and omen After several 
intermediate stages, ny have arrived at the arrangement 
illustrated, which may thus briefly explained:—A is a 
beech-wood barrel supported in two bearings in the frame of the 
drill; B is a long lever actuating A; Cis a double-acting ratchet 
holding the barrel fast in any desired position, i.¢., against 
upward or downward pressure, as may be nec 3 DD are 
two quadrants, to which E, a:notched bar con by means 
of two jointed radius bars F F to the lever bar G, is suspended by 
means of two chains. To E each of the coulter levers is sepa- 
rately attached by loose chains resting in convenient ions 
in the notches, and allowing sufficient liberty to coulter 
to rise or fall independently to suit the inequalities of the 
ground. To the radius bars: I, heavy weights, H H, may be 
attached, causing the notched bar E to act asa upon the 
coulter levers for hard ground, The action of the new lifti 

arrangement is sine and rapid. By a single movement o} 


the lever B the coulters are raised instantaneously from the 


the pte whilst by releasing B they fall without impediment. 


shortening the chains which connect the quadrants D D 
to the notched bar E, the coulters can be raised any desired 
distance from the ground for travelling. In the illustration 
the lever B is in an intermediate position in order the better 
to show the details of the arrangement. 








LETTERS TO THE EDITOR. 
1) eat Ml rea ee 


CANAL-STREET BRIDGE, WOLVERHAMPTON, 

S1r,—I {have been a constant reader of THe Encineer for 
several years, and have taken a great interest in all its matter 
potas te = — ° ; ome es ve to neater my know- 
ledge profession, as well as for the purpose of comparing 
notes, I have closely studied all the illust ions, and their 
respective descriptions, and.as far as possible I have examined 
the works in progress; and in accordance with that 
read with pleasure in Tue Encinegr of July 26th, 1878, an 
account of the Canal Bridge, at Wolverham I ‘closely 
examined its design, and carefully read the fication ; but, to 
my astonishment and Se eot, upon my of the 
bridge a petals y it as much like the in 
Tue En is like cheese. The as shown in 
various attributes, 

I am therefore writing 





idge does not 


this in a somewhat plaintive mood ; for when designs are sent by 


I | necessarily have expended in pre 









i e acco ee 
in future, that illustrations should not be pu 
‘the work is near completion, or completed, when the real 
: struction could 4 — and ae = im: one, - 
yery regrettable e corporation, after sanctioning suc 
a very expensive structure, should deem it essential to deprive 
the bridge of those few characteristics of design which render 
it unlike the majority of similar struc At the same time, 
I never saw a piece of engineering 80 utterly inappropriate to 
the locality as the work in question ; as its ornamentation, if 
would be submitted only to the gaze of boatmen, who, 
I we, have not the keenest perception for works of art. 
the bridge could be built at half the cost, to answer the 
for which it is intended. INSPECTOR. 


[Our correspondent forgets that the bridge in question was 
illustrated as a “contract open”—as a projec hae not as a 
eted work. ‘The illustrations which from time to time 

al under the head of ‘‘ Contracts Open” have a distinctive 
usé and value which would be entirely lost by holding them over 
until completion of the work. We may remind our correspondent 
that if we had acted in the parti case as he suggests we 
should do in the future, he would on his owa! showing have lost 
an plonege er d and instructive subject and the text for his letter. 
We may add that the departures from the original design are 
by no means-so striking as our correspondent’imagines. The 
bridge has been erected practically as designed ; some modifica- 
tions have been made in details. Thus the main girders have 
been built into the abutments and the heel pins have been sup- 
pressed ; the steel pin in the centre has been retained.—Ep. E} 


Sir,—The thanks of .all —— 
Greig and Max Eyth for the able and practical pe 
periments referring to the use 6f-Iron and Steel in High Pres- 
sure Boilers,” read before the Institute of Mechanical Engineers 
on Thursday last. As an addition to the oe ys may I ask 
Messrs. Greig and Eyth or any of your readers if they can afford 
any data as regards the liability to corrosion of steel boiler plates 
as compared with iron? This owing to its increased density and 
freedom from lamination will doubtless be in favour of steel ; at 
the same time, as far-as I am aware, there are no published 
records bearing on these points. It would be of interest also to 
note—as corrosion joints or stays—which joint, 
either butt or lap, is more y injured. Of course this in- 
formation, without any especial series of experiments, can only 
be comparative, as corrosion will vary according to circum- 
stances, pressure, quality of water, form of boiler, &., but any 


are due to Measrs. David 
ron ‘ Ex. 


experience or ion bearing on the matter cannot but be of 
some value, . 
Perhaps Mr. Greig could also inform us if the steel on which 


he experimented was made under any special process, and the 
average amount of carbon it con as this would be an addi- 
tional guide to future experimentalists, 


20, Budge-row, E.C., June 23rd. M. Powis BALE. 





WATER-TIGHT BULKHEAD DOORS. 

Sim,—Having: noticed in bse last-edition Mr. Simey’s gearing 
for opening and shutting bulkhead doors, I have taken this 
t) nity of pointing out a few of the objections to the use 
of Mr. Simey’s plan, as compared with thse adopted in H.M. 
Dockyards, which are as follows :— 
ne As the Pate og of doable’ vertical gn — 

ropose aring is applicable is generally fit to co; 
anlons only in H. . ships, which would necessarily require to 
UPPER DECK 









Fic. 2. 


1, oaat BUNKER 


DECK 














"BULKHEAD 





be open during the time the ship is under steam, the suspension 
rod fixed to the top of thedoor would at such times project above 
the upper deck a distance equal to the height of door, which would 
in most cases be in the training of a gun carriage or slide, thereby 
completely disabling the gun. 

(2) The distance between deck, or in some cases the water-tight 
compartment immediately above, and top of door must not be 
less than length of rack on suspension rod, om length of door, 
which distance can very rarely, if ever, be obtained; otherwise, 
owing to the rack passing through deck or water-tight compart- 
an they could not possibly be made water-tight in the wake of 

e same. 

(3) The suspension rod being a direct bar to the upper deck, it 
‘od require to be passed in some cases through compartments, 
thereby greatly destro the stowagé, which in H.M. ships is 
guneenly obviated by fitting ing a8 per sketch No. 2, which, 
together with the pra. haps og provides for closing the door 
tra) The oak ot his pending, upon which Mr, Sind to 

e 0 , upon which Mr. Singey appears 
base the whole of his ments, would double the cost of the 
fittings at present ado: in Government In order that 
the public may not be misled, you will oblige Serting the above 

Edopted in H.M. 


remarks, together with sketches of 

yards, herewith marked 1 and 2, in which a — the door, 
s the spindle, with thread at lower end up which the door tra- 
ve echain and bevel cog wheels combined, and 6 the bevel 
cog whew and I would t, in order that Mr. Simcy may 
obtain some recompense for the amount of time that he must 
his plan, that he should 
ita good fitting f repent an Sega Ata gone owe 
ta ‘or 0} and shu’ some of our 
main sewers, pat of water-tight doors, ' APPRENTICE. 

H.M. Dockyard, Sheerness, June 24th. 








Mn. Bovcu.—It is announced that Mr. T. Bouch, the engineer 
of the Tay Bridge, is about to receive the honour of knighthood, 
in recognition of his great services to the country as an engineer, 


- 














|| 


474 7 THE ENGINEER June 27, 1879. 





~_ 








——- 
= 


a aeeeneeel 


THE RAS. SHOW AT KILBURN-OLD IMPLEMENTS. 
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THE R.A.S. SHOW AT KILBURN—STEAM SCOOP. 


MESSRS. JOHN FOWLER AND CO., LEEDS, ENGINEERS. |. 





WE illustrate above a very powerful implement now in the 
Kilburn showyard. This is a steam scoop intended for 
excavating large quantities of soil. It is being employed in 
Australia with great success, sinking excavations or ‘‘ dams” 
as much as 24ft. deep in the beds of tieers for the purpose of 
holding water during the season. 

The merit of the invention of the scoop is mainly due to 
Mr. Peter Waite, who finding it impossible by na labour, 
or use of bullocks, to get down to any great depth, or within 
any reasonable time, so as to utilise the large extent of dry 
country in the Paratoo Run, early in 1875 turned his atten- 
tion to the application of steam power in the forming of deep 
artiticial water-holes. Visiting England he, in conjunction 
with Messrs. John Fowler and Co., devised and patented 





the steam scoop, which, after some modification, has now 


reached a very high. state of perfection. The ground is first 
= hed over by a powerful ce plough, which is followed 
y the scoop, which, being drawn forwards, becomes filled 


with earth. The scoop is then raised, and the implement with 
its load is hauled to a suitable place, and its contents tipped. 
Two 16-horse power engines are employed, one on each bank. 
The scoop is bell mouthed, 7ft, 6in. wide at the mouth, but is 
6ft. broad at the narrowest part, 6ft. from back to front, and 
about 4ft. deep at the shallowest part. When fairly full it 
holds two and a-half cubic yards of earth. The removal by 
plough and scoop of from 1500 to 2000 yards of stuff is con- 
sidered a fair week’s work, but with long hours 3000 yards 
can be reached in the same time. The steam engines being 





placed on the banks, a wire rope is attached to each end of 
the plough, which is drawn backward and forward in 
the bottom of the dam, teafing up to a depth of 
say 10in- to 12in, the most obstinate clay. The plough 
having completed its loosening work, the scoop takes its 
place, drawn forward by the one engine into the loose 
clay lying at the bottom of the dam. It is when full 
drawn back up the same.side of the excavation by the 
other engine, and there at a suitable ce it, by an 
ingenious arrangement, empties itself and. spreads its stuff 
as it is discharging. The cost of excavatinga dam to 12ft. by 
bers on on ga hye i Is. a cubic yard. The steam 
Pp and scoop, when in fair working order, go to a depth 
Pr odtt. at a cost of 6d. a cubic yard, 7 - . 








THE R.A.S. SHOW AT KILBURN—VERTICAL ENGINES. 


MESSRS. MARSHALL, SONS, AND CO., GAINSBOROUGH, ENGINEERS. 


(For description see page 476. ) 
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THE ROYAL AGRICULTURAL SHOW AT 
KILBURN—VERTICAL ENGINES. 

vertical engines which will 

Sons, and Co., Britannia 


Wr ore coma ee 
be exhibited by Marshall, 


Works, a at Kilburn. 
themselves. the illustration i 





anformity of wear, and both “tide prs 

are ly accessible. A variable expansion excentric, 

means of which the admission of steam into the cylinder can 

be varied from full min fel according to the power’ with 
portionate econumy in fue! to power given 

vf is applied to every engine of 4- ane SOS nore 

and reversing motion is embodied with this re, yong 


on an geod men throttle valve Pick together form an 
efficient regulator of the under varying loads. 
The crank shaft is of the Losmadies Senin, anchor anmiinal 
le to receive a pulley outside of fly-wheel as well as a 
pulley on the opposite end, thus enabling the power to be 
given off on either or both sides of the engine at once. 








THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 





giving the numbers there found, which only refer to 
of turning to those pages and finding the numbers o 
cation. 

Grants and Dates of Provisional Protection for Six Months. 

556. Spootinc or Wixprinc Tureap, J. Kayser, Kaiserslautern.—l4th 
February, 1879. 

1408. Compresstne, &c., Frow of Fiutps, G. W. Harvey and W. D. Seal, 
Ww —9th April, 1879. 

1800. Coat HANGERs, .P. Thompson, High Holborn London.—A com- 
munication from the European and United States Patent Exchange, 
New York.—6th May, 1879. 

_—. BrusHes for CLEANsING Raits, G. Sonnenthal, Lambeth-hill, Queen 

Victoria-street, don. 

-= = Lamps, z D. Shakespear, Barons-court, London.—8th 

ay, 

wiley "Pamenvixa Meat, &c.. ©. Barton, Glan Conway, Denbigh.—9th 

ak 
hen Locomotives, W. H. Daniels, Windsor-road, Holloway.— 
ea May 1879. 

1901. Lamps for Buryine Minera Oits, J. Thomas, Holloway, London. 
—13th May, 1879. 

— —— Trweer, 8S. B. Boulton, Cannon-street, London.—1l5th 

ay, 9. 

1965. SuPPoRTING ang Suapes, J. L. Clarke, the Common, Ealing, 
London.—16th May, 187: 

= a Fire Tents, R. P. Gill, Duke-street, Liverpool.—20th 

jay, 1 
2016. epebéows, F. Sanders and L. Danckwerth, St. Petersburgh.—21st 


May, 1879. 
2041. ConTROLLING, &c. the Pressure EXERTED by Gaszous SuBSTANCEs, 
Calder. 


T. H. Blamires, Huddersfield. 
a - : Tar-waTerR, J. B. Brissaud, M.D., “Rue Lafayette, 


> roe 





2042. Puriryine Pararrine, J. Calderwood, West 





2046. Pararrixe Om, W. R. Lake, South ton-buildings, London.—A 
communication from R. C. Marie de Molon, Paris. 
2052. TuRNING SPIRAL, &c. Forms, A. C. G. Thompson, Cambridge-road, 


Chiswick, London.—22nd May, 1879. 





2064. Bricks, A. Johnson, Hands' 
2056, Mrrers, A. Hancock and H. 8. Heath, Euston-road, London. 
2058. TexTiLe Fasrics, G. W. von Nawrocki Leipzigerstrasse, Berlin.— 
2060. Exectric Licutine, A. F. ag po Parliamen’ Westminster. 
2062. Borinc, &c., Meats, J. ro 
t, Leicester. 
2066. Metat Goons, W. Cag om London.—A 
communication from J. B. T. Hm ary Ayomnee, 
2072. Music, Lerrer, or ral Sony R. Dickie, 
Newman-street, London.—A communication from J. L. ee 
2074. Oprarnrxo Motive Pow Rue de Charonne, 
2076. Manuracrure of Iron 
78. m8. Nats, fl W. von Regge Leipzigerstrasse, Berlin.—A com- 
ion from § Bros., 
L. Wise, White tehall-place, Westminster.—A 
communication from F. ita, Paris.—24th May, 1879. 
2082. STEERING Suips, &c., T. B. Heathorn, Wilton-place, Knightsbridge, 
2084. Larues, G. W. von Nawrocki, Lei 
munication from E. Methlow and 
2086. GaTnERINo, &c., KiuTEp FABRICS, A, & Tracy, Compton-street, 
Clerkenwell, London. 
Birmingham. 
2090. Heatine ~ pe and other 
buildings, London.—A communication 
2094. Fiour, J. Higginbottom and E. Hutchinson, 7g 
=, — ING SUBMERGED Banks of Sanp, &e., T. R. Crampton 
Av SAwIna, &c., WHEEL . M. oo Chancery-lane, London. 
—A communication from 8. G. C. E. Bogue, Crown Point, 
2100. Hyprocarson Gas, 8. Cohné, Gracechurch-street, London. 
2101. ALUMINIUM, &c., . P. Thom: m, Tranmere. 
cation from A. Mouger, Rue du Bac, Paris. 
2103. Suips’ Loos, W. E. Carlile, Liv i. 
Finsbury, London. 
and J. eee ek Manchester. 


worth. 
A communication from H. B. — Glauc 
2064. Knirrep Suirts, &c., R. J. teen a 
France. 
2068. Ree.ine, &c. Yarn, J. Saga May, 1879. 
Boulevard de Stras 
E. os omy 
Ligum, 8. R. ig BE 
street, Manchester. 
2080. REFRIGERATORS, W. 
- 
London. 
Berlin.—A com- 
2088. Loaprxe Carts, J. R. 
—— W. R. sain a 
from A. Ancelin, 
C. Bergeron, Victoria-street, sae 
Essex.— 26th May, i879. 
2102. Dyzmne Mrxep ‘Tissves, c Autier, Rue du Bac, Paris.—A communi- 
2104. Dampine PAPER, A. itonford. 
2105. Burrers. D. N. A, samedale 
jon.—A com- 


+h. 


mit" Pevogtin ean inary Bee 
puctne LicHT gat by Execrriciry, C. W. een 
Siemens, Qu 


-buil 5 
phat, Parts 
a Gran Rinpers, gt Haddan, Strand.—A communication from 
2113. Arracuime Seer Zinc, 





2111. ELecTRIC-LicnTING APPARATUS, W. R. Lake, Southam 
London.—A communication from J. Puvilland and T. 


&c., to the Hoxis of Iron and Sreex 
don. 





es Sonn 27, 1879 








2117. Ramway Brakes, G. W. von N: pen Berlin.— 
poner ieee a ge ee ‘ 

a Ww. ¢. , Australian-avenue, Jewin-street, 
2119. ee en Longridge, Manchester.—27th May, 


A‘ Souvtions, &&., W. 
poh communication fom C. W. Pa ike, 


O45. B. Ward, Rood-lane, London. 
Glasgow. 


ave? 


and Looks, 
ied a = oe. Berlin.—A communication 
and R. 8. Dunam' 
Orr, The te Birch, urTy. 


: <4 Se 
Distances, E. Colin, East Retford.—A communication 
Chatelain, Switzerland. 
Pores, F. R. , Ovesham Harlow. 
AP 
Bonner Meni 
oP Waren, be, OMe Tak went, 
Marshall, Neweastle-on- 
. _ F. C. Marshall, ‘Newcastle-on-Tyne. 
RINDING Clarke, Truro, Novo Scotia, Canada. 
Racername the Dusrauce Tua TRAVERSED by Bicycuzs, &c., J. Reffitt, 
Saar Eovioee Bama teow 
\AFETY 
By eeaiamest Vika Ace, 3 uses, 


48. ae sevens Ying Aste, 3. tieiees, Bin Whats, Walsall. — 





—— 


i 





8 





eee 


se 
HEE 


t, Ti 
0, London. 


ae 





&e., H. A. Piccadilly. 
comm A. Couteau, Léon’ France. 
2151. Steam eer asise A J. Parmiter, Harwood, Ansty. 
2154. Hea’ "Coo Liquips or Gases, . Miller and J. Durie, 
afta ester. 
2155. Gettino Coat, &&., W. C. Carr, Newcastle-on-Tyne. 
2156. Buast , A. som Mey = ge 
2157. Gassine Ae% th ee yA 
Pauses Wa per Wat, F eanatn, Wi . Motors : etn ie a com- 





2160. Om, P. Mon Crano and Re Moir, Manchester. 

2161. Loose Puuteys, J. Davis, Lawrence-hill, near Bristol. 

2162. STEEL AND Tneor Iron, 8. G. Thomas, Queen’ 's-road Villas, Wands- 

worth-road, London. 

2163. Tramway Cars, A. M. Clark, Chan -lane, London.—A commu- 
nication -8 " New York, U.8.—30th May, 1879. 


. M._ Todd 
Tooting, Surrey.— A communication from A. J. Jolisninte Vorbehe, 


L. M. Stoffel, Adelaide-road, Regent’s Park, and 
J. J. Shedlock, Uxb “ : : 


2168. GRINDING, ag ACHINES, H. H. Lake, 8 It 
London. —A ‘communication from C. Déchamp, Serville-les-Eaux- 


2169. Borries, M. Lumb, Penrith. 
2171. CLeanino Pipes for Smoxine, C. 4 Chancery-lane, gr 
2172. Surrace Woop Pianinc Macuines, A. Knox and A. E. Knox, 


Gi 
<<" OLLER Miis for Repvucine Mippiines, J. Gillett, Melksham, 
2174. Ciors, J. Clapham, Leeds. 
2175. Tins, &c., for Paint, M. J. Smyth, Wolverhampton. 
2176. Mrrauuic Roors for RaiLway Carniaces, H. H, Lake, Southamp- 
— London: — A communication from A. Dufour, Lyons, 


Birmingham. 


+h toildai 





2177. a “LOADING SMaL-anus, W. H. Tisdall, 

2178. Presses, T. , South Stockton-on-Tees, and J. 
Swalwell, Acre-st ’ Battersea rsea, Surrey. —8lst May, 1879. 

2181. PATTERNS for MouLpinc Purposes, C. Pieper, ‘Belle Alliance-street, 
Berlin.—A communication from G. Woolnough and F. Dehne, Halber- 
stadt, Prussia.—2nd June, 1879. 

2122, Boots and Suors, R. Marston and 8. J. A. W. B, Smith, Leicester- 


2184, TREATING CorTon Frsre, C. D. Abel, Seton eae te 
ion.—A communication from L. D. Koechlin, Bale, Switzerlan: 
2185. Sounpine the Derrus of Water, G. W. von Nawrocki, iat; er- 


strasse, Berlin. 
2186. CATAPLASMS, Ww. W. 
communication from 8. Goldschmidt, Berlin. 
2188. Compounp CyLinpEer Steam Enoines, C. Kesseler, Mohrenstrasse, 
.—A communication from R. Holtz, Oevelgonne, and H. Haedicke, 


Kiel, ——— 
a 3 Screws, H. J. Haddan, Strand, London.—A communication from 
z Cernay, ny. 
= _Fine-narpors of Steam Borer and other Furnaces, W. Anderson, 


291. "Gas, Enarnes, M. Benson, Southampton-buildings, London.—A com- 
munication from A. K. Rider, bese New York, U.S. 

2192. Dry Eartu Cuiosets, R. Weare anchester, 

2193. CoNDENSING or cies Compound Sinete or DouBie- 
acTine Motive-POWER Enotne, F. Hugd, Wakefield, York. 

2194. Secuntnc Neepies in Wrappers, W. Guise, Hewell-road, Redditch. 

2196. Beit or Strap Fasteners, R. , Marsh-street, Longton, 
Staffordshire. 


2197. TasLe CuTLERy, E. B. Laycock, Sheffiel 

2198. Harmontums and phon Oncans, 8. Bridge, Milton-next-Sitting- 
bourne, Kent. 

2199. Licutine by Evecrriciry, I. Furstenhagen, 
nication from L. Siemens and Co., Charlottenburg, Germany. 

2200. Kxirrep Fasrics, J. Kiddier, J. Kiddier, J. W. Kiddier, and H. 
Kiddier, Nottingham. 

2201. ApsusTABLE TrovUSER Braces, E. Edmonds, Fleet-street, London.— 
A communication from A. E. E Com; , Paris. 

2202. SHow Cases, W. R. Lake, Sou! jpton-buil London.—A 


Bradford.—A commu- 


7 cranes from O. H. Blood, W. Mills, and T. B. , Brooklyn, 
2203. AMALGAMATING OrEs, W. R. Lake, South ton-buildings, London. 





—A communication from C. E. Ball, Philadelpine, 
— SoLusLe Parospnates, J. Pattinson, Newcastle-on- ri 
2205. Grixpine Wueat, J. A. A. 7. 
2206. Maxine Cicarettes, W. R. Lake, oe ‘buildings, London. 
—A communication from C. G. Emery and W. H. Emery, Brooklyn.— 
2007, Cnvcisuy F W.P. High Holbo di 
UCIBLE —— m, London.—A 
communication from G. Fischer, r aiteld, Ae 
2208. TICKET-HOLDERS, G. Pearson, jun., Staleybridee, and J. Hutchin- 


son, jun. Thm ye 
2210. sd Dovsiinc Freres, R. J. Hurtley and E. Slater, 
2211. Taree, H. C. Dumoutier, Rue Pommier, Paris. 
2212. Crostye Drums or Casks, F. H. 
2213. Corsets, B. J. B. Mills Southampton-buil 
munica‘ —> M. Chipley, M. D. Chipley, ‘and A. Frank, St. 
2214. MaKine CiRcuLAR Loop Fasrics, J. Black, jun., Loughborough, 
Leicestershire. 


2215. Cutrine Screws, H. J. Haddan, Strand, London.—A communica- 
tion from O, Bourset and E. Weiler, Berlin. 





Inventions Protected for Six Months on the Deposit of 


Complete Specifications. 
2308. CLasps, C. Wetter, Strand, London.— A = aE SE from B. 
Greig, New York, U.S. 1th June, . 
2323. TEs for DRAWING Wire, W. R. Lake, Southampton-buildings, 


—-- — communication from C. D. . Rogers, Providence, U. $.—lith 
‘wne, 
2324. BurnisHine Screw Heaps, W. R. Lake, Southampton-buil — 
a communication from C. D. Rogers, Providence, U.S.—11th 
une, 
2404. Avromatic Te A. M. Clark, Chancery-lane, London.—. 
communication from C. W. Cooper, New York, U. S—17h June, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 
2577. Proreciine Sa C. 8. de » Victoria-cham! vi 
tf Bane > Bay, bers, Victoria-strect, 


= CARDING sors, Bin an, Rochdale.— 20h May, 
12. Stee. Last B. Cox, Bloxwich, 


ia 
ame aa EssENTIAL A. Browne, & 
London.—17th June, 1876. Of 





"siatordshire—17th 


oh, terfldin. 


way 


re 





4443. Sety-stoxine Furnaces, T. Vicars, sen., T. Views, jun., and Se ae 


— olga we 8 
Re the Sreep of Proreiers, &c., C. Neer, Brooklyn, New 
vere Uae U.8-19th June, gi 3 
2547. Fresminc Ma W. Appleyard and W. K. Appleyard, 


CHINES, T. 

Hunslet Carr.—20th June, 1876. 
2548. Sewrxe Macuines, M. H. Pearson, Leeds.—20th June, 1876. 
= = &c.; Yarns, J. Stubbs and J. Corrigan, Manchester.—22nd 

a \y 

2560. Canriace WHEELS, T. Reynolds, jun., Great St. Helen’s, London.— 

Qist 7) 1879, 
2584. w Proretters, R. Wilson, Bridgwater Foundry, Patricroft.— 

.: June, 1876. 


ee Fes of Suaar, &c., J. Duncan,'Mincing-lane, London, and 
B. E. R. Newlands, Clyde Wharf, Victoria Docks. = ath hae 1876. 
2690. Seenel Ammonia, J. Duncan and J. A. lands, Mincing- 


lane, London, and B. E. R. Newlands, Clyde What, “Victoria Docks.-- 
—30th June, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 
1846. Wine Bix, W. B. Burrow and J. 8. Burrow, Great Malvern.—19¢h 


June, 1872. 
1877. Krys, G. jun., Rochester.—21st June 1872. 
1894. Desks, &c., T. , Shefficld.—22nd June, 1872. 


Notices of Intention to Proceed with Patents. 

556. Tureap for Saurrie Sewine Macurnes, J. Kayser, Kaiser- 
tern, Germany.—12th Y gett 1879. 

580. FoLtpine TABLES, W 4H. Vaughan and 8. G. Vaughan, Old-street, 


London. 

504. HyDRocEN Ay E. G. Brewer, aaa London.—A communi- 

cation from E. —l4th February, 18' 

619. Looms for Weaviso, G. Brook, jun., and i Sykes, Huddersfield. — 
15th 


Borroxs for Br 

Ad J.T. King, Liverpool.— A communication from C. 
D. Flyn 

630. Sivan and AprLyinc Motive Power, C. Tellier, Route de Ver- 
sailles, Paris. 

on, _Comrmotiine Rattway Sienars, E. Burstow, Queen-street, Cheap- 

London,—17th February, 1879. 
a. sues, G. Ashworth, R. Ashworth, and E. Ashworth, Man- 





chester. 
644. Re EATEN Ae, J. F. Wiles, Finch-lane, Cornhill, Lon- 
i. Simon, St. Peter’s-square, Manchester.—A 
659. Vaughan, Neweastio upon Tyne,” W. O. Johnston, Seghill, and W. 8. 
UW 
ea ‘or Horses, ie, E. 'ylam, Henry-street, Tooley-street, South- 
wark, ae. 
665. SPINNING, &c., WooL, &c., J. T. Newsome and J. H. Robertshaw, 
York.—19th February, 1879. 
680. Press Piares, 8. Shaw, T. Shaw, and L. Smethurst, Halifax. 
681. Locks, W, (). Ernst, Stanley-road, Sand’s End, Fulham, London. 
682. Hansom Cass, J. Spencer, uston-road, London. 


683. VenTILATING Apparatus, A. Love, smont, Cheshire. 

684. Propucine Licut by Execrricrry, M. A. Wier, Shepherd’s Bush, 
London. 

691. Piston Packie Rios, J. Pickering, Stockton-on-Tees. 


692. Reautatine Supriy of WaTrrR to Bream BoILers, ~ Tork: 
jun., and J. Heys, King’s Norton, and J. Torkington and C, G. 
tain, ham.—20th February, 1879. 
698. ForMtna, &c., CuemicaL Compounps or Mixtures, H. J. Smith, 
Glasgow. 


n, 
oun- 


703. PREPARING UNTANNED Hives, W. E. Yates, Manchester. 

709. PrtLar Letrer-poxes, 8. a Basinghall-strect, London.—A com- 
munication from L. Regad.—2I1st February, 18 

726. Spoons, &c., W. R. Lake, Southam ptonbuilings, London.—A com- 
munication from W. Conraetz and A 

731. FinisHING ern -RUBBER Fasrics, T. Forster, Streatham, Surrey.— 
22nd February, 1 

736. a and g MSO A. Harvey, jun., and C. R. Harvey, 


745. Dexia; &c. Frour, F. L. Hancock and C. L. Hancock, Dudley.— 
24th February, 1879 
tore Drawina Routers of Sprnninc Macuines, E, P. 
buildings, London.—A communication from 
Constan' t, Peugot, and Company. 
770. ar Sarety Lamps, A. Howat, Manchester.—25th February, 
1879. 


784. THRASHING, &c., Grain, H. —_ ye Ipswich. 

790. BorrLe WaAsHING Macurngs, W. . Laing, Monkwearmouth. — 26th 
February, 1879. 

818. PERMANENT Way of Rariwavs, C. Wood, Middlesbrough. 

820. Grinpine CARDs of CARDING ENGINES A. M. Clark, Chancery-lane, 
London.—A communication from B. 8. hey. 

821. Steam Boriers, A. M. Clark, Chancery-lane, London.—A communi- 
cation from G. D. Daly.—28th February, 1 

870. Spryninc MAacHinery, A. M. Clark, ES London.— A com- 
munication from J. J. Bourcart.—4th March, 1879. 

897. PNEUMATIC A. M. Clark, Chancery- “Jane, ‘London.—A commu- 
nication from L, A. Hermann. —6th March, 1879. 

943. Governors, -R. Schmitz-Werotte, Finborough- » London.— 10th 


March, 1879. 
974. Drymxa WovEN Fasrics, W. E. , Wellington-street, Strand, 
‘arpe. 
Birmingham.—12th March, 1879. 


London,—A See from A. De 

980. Bra: 

1022. fom for annueess, &c., A. G. Aaron, Jewin-street, London.— 
14th March, 1879. 

1508. Recotatine the Drart in STEAM-BOILER Fives, &c., J. H. Johnson, 
pe oe tee gk = og London.—A communication qnny A. C. Harrison. 
—lith A 

-—. “nox and Ste Steel, G. E. Dering, ee near Welwyn.—29th April, 


1008. esioens, G. L. Aston and A. Hames, Birmingham.—30¢th April, 


18658. Wasuina Diamonns, &c., T. Allen, Copthall-court, London, and 
Pa + Col chester. ae pe car Mev from 8. Sionestreet.—9th 
May, 1879. 

1909. V: 


‘ELocipepEs, T. Butler, Eversley. 
’R. Peacock and c Holt, Gorton, Lancashire.—13th 


764. CouPLine | 
Al 





1910. — 


1931. as Meters, G. F. L. Fou 
1932. Kyittinc MAcHINERY, W. 
1939. Sprnnina ‘eer M. Wright, W: —14th May, 1879. 

1954. Trouser, 8. B. . Boulton, Cannon-street, Se nfl May, 1879. 
2016. INsULATING, F. Sanders and L. Danckwerth, St. Petersburgh.—2ls¢ 


May, 1879. 

2052. oxi oni ga dag r , Forms, A. C. G. Thompson, Cambridge- 
Chiswick.— la 

2100. Propucina iiscccannet Gas, 8. Cohné, Gracechurch-street, 


 eNery, Brooklyn, Ni York, U.S 
c — aed lyn, New % 


2110. Propvcixo +g Se and Heat by Etecrricity, C. W. Siemens, 
een Anne’s-gate, : 

2113. ATTACHING SHEET oo &e., pn of Suips, C. F. Henwood, 
row, London.—27th May, 


2169. M. Lumb, Penrith. 
Presses, T. Moore. place, South Stockton-on-Tees, and 
J. Swalwell, 'Acre-street, Battersea, Surrey.—31st May, 1879. 
3182. Boots and Suosgs, R. oe .A. W. B. mith, Leicester. 





2184, TreaTinc Cortron Fisre, C. D. Abel, 
London.—A communication from L. D. Rnechitee Rat —y 1879. 
2223. Sewrne Macuives, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from T. W. Morrison’ and E, A. Wilkinson,—4th June, 


1879. 

2241, SHarinc Movurus A Borries, &c., J. Wilkinson, Beech Villa, 
Swinton.—6th June, 1 

2278, Fastener for Guoves &e., E. Wright, Birmingham. 

2279. Drepaine, &c., R. B. Buckley, NV Victoria- 
street.—A communication from C. Fouracres.—9th June, 1879. 

2308. Ciasps, C. Wetter, Strand, Westminster.—A communication from 
B. G 

2323. a for Drawinec Wire, W. R. Lake, 8 
London.—A “aang enema from 2. = D. . 

2824, BURNISHING ‘W-HEADS, W. e, 

London.—A communication from ©. D. Rogers. ae June, 1879. 

2404. Marine Enoines, A. M. Clark, Chancery-lane, London.—A com- 

munication from C. W. Cooper.—l7th June, 1879. 


an interest in bf coy ed one of such applications 
ern their objections to s a 
mmissioners of Patents within twenty-one days after 
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should lave particulars 


at the office 
date. 





List of Specifications published during the week ending 
June -_s 1879. 








Li 
2115. Umpretia Tip Cop, L. Kleinen, City London. 
2116. Unnarrixe, &c., Hipes and See Sxuvs,’or Learner, J. Hall, Leeds. 





2664. E Muirhead, jun., Stanley Villa, Thornton- 


ELECTRIC TELEGRAPHS, J. 
hill, Wimbledon.—21st June, ‘1876. 





3968, 6d.; Aa, 2d.; 4194, 6d. 2d.; 8d.; 4398, 8d.; 

. 6d.; 4582, 4d.; 

4410, ca so, %, 6a. 4519, dst 6a.) asa i520; a? i, ca} gat, aa salt 4622, od. ta. bac? aero’ 2d: 
4577, dest! oa aset ’ 7 does, Yalan” sa. soos my 
4611, a: ” 4619, 6d.; 4621, Sd.; 4622, 2d.; 4682, 6d.; 4685, 2d.; 


























ABSTRACTS OF SPEOIFIOATIONS. 


Prepared a ce ect oe a ad 
oy rar Majeati’s Oomalasionere of Patents. 

§ li 
3859. ated Ig ele, 188. {Prov 

This consists in the application of 


F. H. and F. A. Hamilton. 
protection not t allowed.) Qd, 


tal 


i impervious te soto ote ial) Yo tbdar 
4208. RECTILINEA i, Srooxrso Faanrs ke, A, GI Dated 
h So saeoe nce rear agemerana hy me te da ph Abe 
of te ofthe press, nd ‘Tha 

by all the 4g Plates, slides in guides at its 

of shafts connected below to the levers of a square 
turns or coclliatancms pivots of the treme, teadlviag 


intermittent impulsion from a lever fixed on its cent on which a 
ory Pesan ee 
take up the thread just strated) the forming bur , and at once 








es 


the formation of the. stitch, Im making the toes of stockings, 

itead of em the combination of racks and ratchets governing 

‘the needle on a shaft in front and parallel with the needle bar 

are placed two hi dal cams or undulated serews, with which the car- 

of the holders are in direct relation by aid of tail pieces, 

so that, first, in giving to the trmotion, the sores ot cams advance 
screws or 


by this motion ; secondly, 





PR diene pen of one or more ao Nar Reg hne cypoe Sond or cut set 
in metal or other the tating, 

3022. ExtincuisHine Fire in Cumyeys, &., J. B. Clément and L. V. 
; Pierlay.—Dated 5th October, 1878.—(Provisional protection not allowed.) 


This consists of two or more cast iron plates fixed in the side walls by 
pina, and wit and Rot ap rave to an angle of 45 deg., the same being worked by 


3935. ‘and BY EVAPORATION AND RaREFActION, J. Harrison. 
—Dated 7th October, 1878. 


This process of consists in the evaporation of the liquid 
which is to be cooled or ena Sy coeryang te i vapour under a head of 
neutral non-e condensing the compressed vapour at the 
ordinary and removing the resultant liquid of air by a 


pump. 
8950. Torrevors, C. A. McEvoy.~—Dated 8th October, fc 6d, 
In floating torpedoes, such as are connected — 2. a tel red ectusted wire abe 
the shore or po Ba distant pam, a contact maker 
vis dlspaoad, ‘The wel ‘ht 


ieee 


pan — electric ria asked atoucoeneendres 
otherwise indicate ro that the iris te te struck. 


3966. ConstRUcTION oF Bospins, TuBEs, OR Spoots, J. W. Wilson.— 
9th October, 1878. 


Pressed on to the end or ends of the bobbins, tubes, or spools is a. 
metallic hoop or Seeley in which are provided the requisite grooves or 
recesses, correspon: to those in the bobbin, tube, or +a ae Titer 
they are, with the p' on on the machine and spindle round 
together. 

4114. Diviptne anv Distrisutine Execrric Currents _ LIGHTING, 
&e., BE. J.C. Welch.—Dated 16th October, 1878.—( Void.) 2d. 

This consists in transmitting the m current along each of 
the circuits of a series consecutively, and in maintaining the flow of such 
current through each circuit for only a short space of time at each trans- 
mission, so that the current may be sent separately through each one of 
the — nt of circuits within so short a 5 of time as that the 
d over and over again ughout the series at 
such i ses Pe - that the time yen bagiaby we the consecutive 

re-transmission of the ee or thro 





ome or screws, there cineca curve or spiral rests advances 


4304. Divipine anp sia Se er: THE CURRENT Propucep. By GaL- 
VANIC EB. Shea.—Dated 26th October, 1878.—(Not 


proceeded ) 

Two stationary discs have each Mow rng © round their peripheries one 
end of a number of conductors form: erent. circuits, and between 
the two discs are mounted two other Ridving discs, Sep Soe connected with 
the a, and the other with the positive “7 bt ay Race ges art 
means stud bearing on the face of each disc. 

Jovettting dibs moves in contact with the eacs oF tei tet Migtiee nicacte 
to to the fixed discs, 
4818. Oxsrarntne AND APPLYING war ae A, A, Cochrane.—Dated 26th 


October, 1878, fot 
This relates to ae etihioation of tb the. elecirictty developed by the heat- 
ing and scperteution of liquids or fluids. 
4314. Apparatus TO FactuivaTe Praying on THR ORGAN AND Harmo- 
nium, J. Adam.—Dated 26th October, 1878.—(A communication.)—(Not 


led with.) 2d. 
The apparatus consists of two laced one above the other on the 
teh Mt a series of forty-two levers of 


Teas ianoths and boleh having. Game epressing pieces on thelr under slides to 
an eces on under 

a ne fing of * inneamens. These levers 
the black and white keys, so that. the 


de; yy me Soe ee See 
Dalise the height and 
ck key. The 


same amount o! motonte required to depress a white or 
upper part consists of a quia of levers, on depressing one of which a 


with. 





group of intermediate levers, and goneaventy of keys of the instru- 
ment, are thus pi chords. 
4316. APPARATUS | FOR Propucia boas BY roa B. P. Stockman, 
—Dated 26th October, Be he Not 
The carbon points are adjusted to the coke “distance ay by flota- 
tion, that is, by a float or floating or fepeeah support in a liquid, prefer- 
ably in mercury. 


#018, . Pepe ARRANGEMENT, J, IV. 7. Cadett,—Dated 26th October, 


tendundons or other indaging, bodies are so arranged that one surface 
of the first is in communication with one pole of a 
source of electricity, and the og surface is in conducting communica- 
tion with the surtace of a second condenser, and the other surface of this 
ame ya with the third, and so on trough the the whale lot, the.surface of 








always in the same or os 
while these intervals serve to ronnie the total aun of the 
fluid traversing each circuit during any lo lod of time, the 


said currents follow each other in such Tapi 
te result in each circuit similar to t) 


buds 
it which would be ah chery iced 
bow proportiunately weaker current of t flow 





4138. Macuivery ror Puriryina AND AssorTING gg a &e., F. 
Thompson and W. H. yay eng? Dated 17th October, 1878. 8d. 
The matter to be treated is 

allowed to descend Be gravity ; at 

distributed a by by gee 


into the top of the machine, d is 
successive stages in its y oie it is 
wales siggy showers or ie Tv pag each shower 





‘or thin str ing process, which 
eiimthites s some of the “lighter particles, Teccutien m in suitable 
receptacles at each stage, accordin their specific gravity, the heavier 
‘matters descending ter each suc shite or thin Fishin, — 


assorted into two, three, or more qualities, each of ‘which, as also each of 
‘the several assorted kinds of refuse, is delivered from the machine by 
separate spouts or shoots. 
4147. Bicycres, J. T. Trench and J. 8. Simonds.—Dated 18th October, 
1878. ph Asn ona poet pootestion not allowed.) 2d, 

This consists in ig transversed or longitudinal grooves in or pro- 
jections on the fos of the tire which bears upon the road. 

41'78. Rotary Printina = ar gy {W. L. Wise.—Dated 19th October, 


1878.—{A communication.) 
Each cylinder is provided with two sets of inking a) Is trame are For 
rame are fitted 
The frame is able 


operating automatically the set-off sheet, in a suitable 
horizontal reels'a short vertical distance apart. 

(exc when when fixed Verte Ad a catch) to be moved in a rotary sense on its axis, 
from the axes of the two reels. One of the reels 

having rhe rovided with a set-off sheet of suitable length, the frame is 

fixed with that reel uppermost by means of the catch. en the free end 

of the set-off sheet is passed. partly round the second impression cylinder, 

— — on to the empty or lower reel, where it is gradually wound | motion 

on 

4220. Apparatus ror CopytIna on REPRODUCING iy: EWs FROM NATURE, 

W. and J. J. Kershaw.—Dated 22nd October, 1878. 

This consists in copying or reproducing views band nature and other 
Objects by the emplonnet of a box having a lens or lenses at one end 
and a sheet or pane of clear glass at the opposite end, the view of the 
ohtas fo be on oe ene eens d by the lens or lenses on 

glass an on to traci “or other transparent’ or 
material held or secured over the ng paper ees 
4221. APPARATUS FOR STEERING AND PROPELLING Mey &c, M. 8. 
Hassfeld.—Dated 22nd October, 1878.—(A communication: 

This relates to improvements on patent No. 2294, dated ath June, 1877 
and consists in a novel construction, fitting, and application of joints and 
means for relieving the coupling joint t from the “end thrust” of the 
steering propeller, both in the propelling action san in reversing. 


4236. Catenpars, H, C. Gros.—Dated 23rd October, nt ag 2 a 


geome ege Me 

This consists e combination in a ealendar or a tus for 

and finishing paper and other fibrous materials of a central otee 

at rollers, and of a set or sets of circumferential rollers placed pce | 
je same. 


4266. Steam Enoines, &c., C. A. Parsons.—Dated 24th October, 1878. 8d. 
This relates to improvements on patent No. 2344, dated 15th bi une, 1877, 
in which four cylinders are fixed on a revolving frame, and have the 
pistons of each connected to opposite cranks on a shaft with 
concentric to those of the cylinder frame. In the t invention on 
one side of the engine frame is a trunnion on wh: y) 
shaft peemng ee the trunnion. On the other 
ich the cylinder frame revolves, and at 
the inner end of the axle is an excentric socket to receive the end of the 
crank shaft. In order to lubricate the crank pins and the crank 
bearings, a groove is formed near one end and in the a roy dy 
cylinder "frame, and in which, as the frame revolves, oil admitted to its 
pon ws ie llects. A tube opens in this groove and communicates with an 
essel, from the lower part of which fe oseetow pipe extends a 
ght, and from its u la bh oe ele 


through the axle to 
hate en bale also 





the oil separates 
Hol dati pane brea 
erns me atiduaton of Pet ftdid to the f Minder 
- Mc ‘our cylinders succes- 


ate, He ee P BE EMPLOYED IN FounpRIEs, C. Jones.—Dated 25th 


The ladle to receive the molten metal has on one side a handle and on 


the other a with a collar, the end of the into a 
forkod bearing for a whl, by ‘moans of which tho lathe cat tae toon 
to the requ place, and then turned over to empty its contents, the | 432'7 
end of the tang revol: in the fork. In order to filla number of moulds 
simultaneously, the metal is into a trough with slots 
through the bottom, each comm with, one of the moulds to be 


and consists in subetit ‘uick set working 4 
cap for raising and depressing. the plug ia plass of the loves, and aberd 


communicating wi other pole of the source of 
slacteicity, The surfaces of any of the condensers then, by conductors, 
deliver electricity for any purpose that may be required. 
4317. Lamps ror LIGHTING BY rk ar F. D. Tilleard.—Dated 26th 
October, 1878.—(Not proceeded with.) 2 
The lamp consists of a box of iron with oes or more apertures at the 
base, from w extend mirrors or reflectors of glase or other suitable 
material, so placed as to receive and reflect the light in the required 
4318. yor FoR FLEsHinG, SHavino, Parina, &e., Hines +.) Sars, 
Lake.—Dated 26th October, 1878,--(A communication.) 6d. 
A ph. eylinder carries on ie periphery steel pen stiquily own moet 
and inclined in the direction of the movement. e roller 
two pulleys and a band. A 
that one being excentric to the axes of the governing pulle 
ward and forward movement is communica‘ the axis o! 
pulley. ny bs agin the oes a) yey may Fy adapted to the different 
ture of leather. 


4319. pc Apparatus, W. A. McKeown.—Dated 28th October, 1878, 
6d. 


This consists of a conical or bell-shaped tube for each ear, incorporated 
in or attached to a chair or other suitable article of furniture, and 
having towards mace or small end a flexible portion or part furnished 
with a nozzle that will more or less closely fit into the meatus of the ear, 


4820. Paper Foiping MAcuINEs, J.T. Kingx=Dated 28th October, 1878: 


—(A communication.) 
Two roll per to be folded, the 
In line with the feed — 


8, a back- 
“4 





ers, one having a knife, ‘orate the 
other roller being ota ne to act ilerewith 


provid 
the folding rolls is the folding operated by a id spring. 
A cross bar arranged in the line of py at a point beyond the bite of the 
a a is operated to seize tho leading end of the in arrest its 
and cause the sheet to bag opposite the folding rol 
4321. ‘Maxmo Sanp Mov.ps ror Merat Castinas, W. ry Tompein. _ 
Dated 28th October, 1878.—(A communication.) 6d. 
The sand box is provided with adjustable guide pins and sockets to 
hold the half flask in position while in the process of moulding. .)These 
ie pins and the sockets on the sand box through which they work are 
e same size as the pins and sockets of the flasks. — half of the flask 
is provided with , and therefore requires the guide pins in the sand 
box to be drawn back or taken = to permit the flask pins to take their 
place, while the other half is provided with sockets and requires the 
pins to project to receive it, so that when the several parts are moulded 
up thus and put together the moulds will match perfectly. 
4322. Bricks ror THe Borpers or Patus, WALKS, ey H. A. Bonneville. 
—Dated 28th October, 1878.—(A communication. 

A brick is formed with a channel at the top, so a ge i placed side 
by side a continuous channel for the water to collect in is formed. The 
brick is hollow, and has vertical grooves communicating with the outer 
channel, so that the water may pass through to the inner chamber, and 
be conveyed away. 

4328. Securinc WHEELS AND PULLEYS TO THEIR AXLES, W. Graham.— 
Dated 28th , 1878.—(Not proceeded with.) 2d. 

The boss is sufficiently large on one side to allow of a recess being 
formed therein of a square or hexagon shape corresponding to a shoulder 
on the axle. A cotter hole is formed in the boss on the same side as the 
recess into which it opens, and a cross ve is cut in the shoulder of the 
oe A cotter is then passed through and secured by a nut or other- 
wise. 
4324. ApparaTos ror Senpine Money, &., BY Matt, 8. J. Menzies.— 

Dated 28th October, 1878.—(Not proceeded with.) d. 
corresponding in size to the different pieces of money are 
formed in — when the coins have been introduced therein, the 
sheet whi been previously eng ed is folded in the middle and 
secured by moistening the gum, thus preventing the coins from falling 
out until the paper is'torn o' 
4325. Hammocks ror vie ‘Preskeviso IN Case OF SHIPWRECK, J. F. 
Chatfaud and G. C. Barbotin. —Dated 28th October, 1878. 

The hammock is made either of cork or inflated india-rubber, and 
forms a comfortable bed, with compartments to store provisions, other 
ee es for valuables, and provided with oars to direct it when 

as a raft or boa 


4028. ANIMAL Pome J. Yeo.—Dated 28th October, 1878. 6d. 
A pair of toothed jaws have arms or levers pivotted in bearings ut one 
po of a bar forming the base plate. One en Th Ane havens fixed to the 
ite as of the bar, the other end of such sprin; Ly Reowtone | an eye 

hich pass two arms of ve jaw, a nye pe bo ng placed ‘out- 

side the other two arms. On th baae-plate, an the lawe or arms 
of the jaws, is a eau plato with th cateh at the end next the 
catch. To set merle 4 Feeney yah ws 
aes into a horizon pottinn on nay the hii catch then placed 
hen the animal to be caught steps on 


the hinged pat, ye weg ng the and the spring flies 


4327. Conpenser wtih Whit en aa 28th October, 1878. 4d. 
Those bobbing are made entirely of metal, the barrel being a thin 
soetel She, te wits. ha feremere: seeered Aas ann pace 


4908. Kins axp Retorts, 7. Castle.—Dated 28th 1878. 
Thin cot, Wray in tho adoption of farnae nd re arrangenen 


beviog mesceead as ‘work crown or roof, as 
retorts... Beoondly, in n th tne and adoption of wa 


6d. 





bar connects the axes of the ol nd f 


the other | 








At? 


>. pins RY STAT 1878, 
, {Not proceeded with.) 2d. 
oil, pt igo, Japan wax, tallow, 


‘The compound consists of p 1 
4831. acute, Wi By dedge.— Dated 28th October, 1878.—(A communica- 











hon) ‘6d. 
» This relates to @ system of colouring the globes, chimn: 
of Wy ubcheninon tor tps eae whereby the best Rind of light 
obtained @ person e 
also for th: mstances under h it is used or for aapior. 
ments earried on by its light. 
4332. Maint. E RGES OF Gas IN a H, Newboid.— 
Dated 28th October, 1878.—( Not proceeded siren Poaa = 
Supplementary the n, so that when the 
of rises th an increase rarefaction, 


Hoon. pt by aged to maintain a 


gas hy is produced by the 
vetlel of zinc or iron water and sulphuric a, and the gas so uced 
is admitted into the balloon. 


4333. Wer Gas MerErs, D. Ormé.—Dated 28th October, 1878. 4d. 
vo ag h anton ahd cep hegt pemey” alga ga ange varying press 
and rates of consumption an and valvo are employed a the 
inlet end of the meter, and at the tack is placed a com: float of 
a semi-cylindrical or hemispherical form, which will descend into the 
water as the pera ev iporates, and thereby maintain the water in the case 
at a uniform level 
. Maxuractynyns BLEACHED YARN OF ANY NUMBER IN THE FoRM OF 
ARP-COPS FROM ALL Kinps OF Se A, A, Brydges.—Dated 28th 
October, 1878.—{A communication.) 4d. 
The sliver delive-ed from any billy is wound upon perforated spools 


made of hardened tala entines, sheet “a> or other suitable material 
which will not be oxidised by bleaching. slub thus prepared in the 
form of ls is now fe we in a vacuum voller and boiled in caustic lye. 
They are then placed in the hydro-extractor to Je seoprg the lye, and after- 
wards in the chlorine Lg where chloruretted water is first employed and 
finally copys id sea ls are then left in the chlorine for a wwe 
able time, an ips ed with water, after which they are 


stared witha su ieee a acid, The: pyar then washed with water, and cme - 
lution of soap and hot water is employed. The spools are 

then then treed fro from water in the hydro-extractor, and thus bleached are sub- 

mitted te the further spinning process and so worked into pin-cops or 

‘warp-cops. 

4835. Vetocirenes, F. Seed and R. Woods.—Dated 28th October, 1878.— 


(Not yin) 2d. 
bis wheels ce y three) are arranged in triangular order, and a 
seat is ver each wheel, They are all provided with crank motion 
worked by the ect, and are punethed to other. 


4836. Compounp ror TREATING bea PsRnees, G@. J. Lane.—Dated 28th 
October, 1878.—{ Not proceeded with.) 

Rah compound consists of chloride of ifs: permanganate of potash, and 

wai 


487, Loup C. B. G. Wyrall.—Dated 28th October, 1878.—( Not proceeded 
wi 2d. 

The foot is low and shallow, and inside is forraed with a projection to 
fit into a sconce, or candle bracket, so as to be easily used for lighting 
music on pianos and similar instruments. ‘The globe used with the lamp 
is frosted, and on one side has a notch cut out Below for the full light to 
fall direct or unshaded on the music. 


4338. Oprainine — BY meeetcy, C. W. Harrison. —Datet 28th 
October, 1878.—( Not proceeded with.) 2d. 

The ordinary form of electrodes or burners is abolished, that part of an 
electric circuit where the light is to be obtained being formed of a fluid 
or temporary conductor, and its conductivity being varied or broken by 
vibratory motion or other means for causing the production of sparks or 
— sufficiently rapid to } roduce the effect of a continuous and uniform 
light. 


4339... TreatinG VeceTabLe Fisrovs Marertats, J. H. Dickson and 8. A. 
Hollands.— Dated28th October, 1878.—{ Not proceeded with.) 4d. 

Rhea fibre, flax, hemp, plai laintain, and other such like vegetable fibre 
stalks are crushed between fluted rollers so as to crush out the wood 
matter and leave the fibre free, which is then Pes in a solution con- 
sisting of soap water, the_soap being formed of eight gallons of boili 
water, to which 12 1b. common soda and 6 lb. unslaked lime are add 
and well stirred. After settling, 141b. of 4 goncnen are added, then eight 
gallons petroleum and one galion of yeep mmonia. The fibre is then 
washed and bléached; when it is ready for spinning and weaving. 


4341. TuxnincG Orr Macuines ror Kyitrep Fasrics, IW. pnsien and 
J. Bettney.— Dated 29th October, 1878.—( Not p with.) 

An additional cam on the cam shaft operates a double- pan ae roc 
lever carried by a stud secured to the arn: carrying the axle upon whieh 
_ int cylinder revolves. ‘The end of \:he lever nearest the cam has a 
capable of adjustment upon it; the opposite end of the lever is 
forked and clips the outer end of a lever rocking upon an axle secured in 


one end of the quadrant of the machine, the lever being held down by a 
coiled spring. jtine inner end of the lever forms part of the upper blade 
of a BP wos of cutti edges, the lower blade of which is secured to the 


uadrant; to. wi an arched bracket is also secured. The outer end of 

bracket is inclined so as to lift up the fabric ready for the cuttin; 
edges. to operate upon it.. By these means the superfluous ions o} 
the fabric parallel to the wale run upon the ey are cut off as fast as 
the machine joins the adjacent edges together 


eae H. Stathain.—Dated 29th October, 1878,—( Not proceeded 
ith. ." 


bandages are to be employed in treatment of such diseases as 
** varicose veins,” and are made of vulcanised india-rubber in thin sheets, 
and cut. into strips of suitable widths, which strips are perforated «Jl over 
the surface except at the edges, so as to allow the escape of perspiration, 
and not absorb it. 


4848. Puppiine anv orneR Furnaces, W. H. Waterjield.—Dated 29th 
October, Porch mg a proceeded with.) 2d. 


aati 





and of Gornal freestone, 

Gornal silica, and Gornal sand, to the construction of the bridges, back 

walls, sides, jambs, necks, and "flues of the above-named furnaces. 

4344. Gas Barreries ror tHe Propucrion or Execrricity, F. J. 
Odling.— Dated 29th October, 1878.—(Not proceeded with.) 2d. 

Two extended surfaces of carbon are employed, one of which is exposed 
ayia yald of and the other to atmospheric air, and between the two is inter- 
poeta ie ares ; ni posh as acid th the sen 

icity of the rogen e oxygen o! 
the air can be led b: pot pe from the two carbon surfaces th 
an external circuit in which it can be applied, for illumination or other 
purposes. 
4345. Formine Firtive, anp CLosine Borries, W. Bull.—Dated 20th 


October, 1878, 4d. 

This consists in forming the necks of the bottles in such a manner that 
when a cork is driven or forced into its position it becomes a fixture, or is 
self-secured. Tho centre portion of the cork is then or may be previously 
bored out, and a hollow or solid plug introduced into the bore of the 
cor’ 


4346. Mopuyscrens or Fuamnenms Canuts, FB. Berthond and F. Borel. 











— Dated 29th October, 1878. 
This consists in a telegraph cable of a conducting wire, of an 
insula’ envelope or gn and of a Sond hare envelope or 
covering in homogenous m 


bey Fst neh vi Proneci Exeorreic Licut, J. 8. Wilson.— 
t 
This consists in Epc a > pthally or points supported on levers or 
their equivalents, and approaching each other so as to maintain the neces- 
sary conjunction or close proximity for obtaining electric light. These 
levers are supported preferably on the same axis, and are ated by a 
spring weight, so as to have the tendency to a h each other and 
bring the points in contact. On or connected with these levers are a pair 
or pairs of eloctro-magnets, actuated by the same circuit that wees 
the light. These magnets by their mutual ulsion or attraction coun- 
teract the effect of the spring, so as to bring the points into conjunction 
or close proximity with code other. 
ype po GALVANIC TC J. 8. Wilson.—Dated 29th Octo- 
ber, 1878.—(No: with 

For the eathode oa anode, iron is ‘vised, and a saturated solution of 
one or more of certain salts _Tich in Rin rg the salt A gow ferred being 
nitrate of soda and a soda or other 
soluble salt, the acid of which makes a cohable cake with iron. The solu- 
tions in the case of the two salts named are preferably mixed in equal 
proportions, and form the electrolyte of the hans if cells or battery. 
An electro-magnet is also applied, with a vibrating spring between tho 

primary battery and the secondary one to act as a contact breaker, 

+. i o V. a doable action pu 29th October, 1878. 6d, 

dou constructed with a flexible 





action pump constru 

P rere en - he ge ~< re be tp ro igo a 
piece te oc] combination e inlet and outlet passages 

and valves, 
4350. “Sux” Moo ror Dressina Frour, &c., FE. Pindar,—Dated 

yes with the bars and spok: 

dispensing spokes com: 
used within the reel, and in bars in combina- 
tion cireular or or , to which the “ silk” is 


attached thereon by ternal . 











‘ 








Liquor ror THE SEPARATION OF AMMONIA 
© m, J. Imray.—Dated 29th October, 1878.—(4 com- 


munication.) 4d. 
ateun ian oufict with « rowden or earthenware op at 
one- 





third wines gag A quantity of chloride is to 
pert wane A small fine Setie fen, 
or or sulphate of iron is then and allowed to settle 
fe, Sate OS sae galiee  n.02 Tle Se simpy sae 
heated by the waste of the furnaces. SS iy osrmetagenas te into 
Siok, 00 tate ‘teats lg Gates of tool's pontest ‘the 
as 


The water extracted from the surface condenser by the air and 
which falls into the hot well, is conveyed back introduced at the 
root of the exhaust pipe in an direction to the exhaust as 





bears on the pottom of barrel, and its 
Foe ie eed eptee terre! fteclf, which contains it and adjusts i 


4200, Fouacws Bepsteaps, F. J. Runyard.—Dated 29th October, 1878, 


The castor 
Sains cee ase a pin the rod and holds 
barrel is so above the ‘poste for ving the The 
it. 


The lower end of the Seen Sooke to stead between 
two curved or orna ks or brackets forwards 
from the sides of the ay EY back framing are 
flush. On ttom t corner, at the side of the f 
frame, is attached a plate or bracket a the two rollers 
taking into grooves which are cut in the inside faces of ornamental 


backwards towards the body or back 
4357. Evastic Packine, &c., A. W. Lake. spated 29th October, 1878.—(A 
communication. —{ Not proceeded with.) 

This consists of a rolling or revolvin 

face of the piston or y to which it 

traverse the same by the movement of such piston or v= 

4358. Bets ror Bicyc.es, J. Harrison.—Dated 29th October, 1878. 6d. 
A thumb piece is moved to and fro, and by means of a ent 


pecking, ye to aman ooee the 





THE ENGINEER. 


Cots, &c., G. W. Moon.—Duted 30th 
“The oot 
letter “* 


sins ot ao ose npr the ron, opt 


artificially or with a fruit extract, such 
Seek Tels op lenis deltas Atk anaiodic Sue ‘Uimar aeangee a2 


4377. APPARATUS "FOR pene Parts or Avorrs, 7. A. Mathieson. — 
Dated 80th October, 1878. 

fone satetinny Costa, wahiets 

vo 


1878.—{ Not with. 
A part of the oe Seer We Caen es Seten, BS Metis Greate Sethe Se 
the yw part of the box. The other is made 
and this part is to the ata convenient point by 
means of a metallic eyelet in such a way that the portion 
turned horizontally on this 


4379. Apparatus For LupRicaTING Saerm, 7. Manuell.—Dated 30th 
October, 1878. -(Not with. 


in the em: Oot a.cmen sous © 5 
Bae ebay var paebng ler, for the purpose of the oil or other 
a te ands Ga or Sn ee Seeing it up a tube con- 

cap of the bearing of the shaft. 

4050. D. Masuregeuns or Sweermeats, J. W. Hunter.—Dated 30th October, 
This relates to the manufacture of drop or spot The machine 
cram canto aoad & aaa prepared in 
So cane wee The vessel is supported between two wu its which 


of the framework of the a) "the. dropping of tho sugar i 
ed with funnel-shaped pegs. The 
ected bya numberof pistons or rods sorrerponding 1 to the num 

funnel-shaped and such pistons are suspended upon oe 
Placed over th the ‘vessel eee a rot as dnd Bron lower ends - 
pass into the nec! e funnel- an arrangemen 

of cams and ee these pistons are lift lifted and lowered at 
proper intervals, thus forcing out of the funnels small quantities rf the 





se a to which the hammer of the bell is attached 
& of blows to the gong for each movement of the thumb 
jiece. 
60. Macutsery ror Sprxxinc axnp Doveiino Freres, £. Slater.— 
Dated 29th October, 1878. 

This consists in an improved ery my of 
designated mainly for aoe the fibre as —_ or doubled y 
u the spindle without the intervention of spool, tubes, er bobbins. 
The t are in vertical section similar to the letter H, tad over and 
under the section of the ring is a plate or wire, having a 
received within the grooves of the ring, and the plates or wires are con- 
nected to each other a the ring, terminating in a finger, — 
a ee Seek There is also a guid th plate See 
tension uw x. a le eye upon ie or 
through which the yarn or end is passed. The groo' “ae the ring steady 
—_ the motion of the flyer, at ths same ane admitting of the 

lateral motion of the flyer as the cap is being built up and the 
ndle Bled with yarn. 
4360. APPARATUS pe en inG Fue. To Furnaces, J. ‘Proctor.—Dated 


29th October, 1878. a we 
a ion of a 8) 
— in the fuel 


This consists, First, in the construction and 

employed for operating the door or flap for 
Boondly, in apparatus by the use of which the spring ps with 
ee | degrees of power according to the distance of throw of fuel 
vega 


om. Boxes ror Matcues, &c., J. F. Bennet.—Dated 29th October, 1878. 


The iid is hinged to the back of the box and is formed there with an 
extension piece downwards, against which the upper part or end of the 
back of the box can be slightly bent or pressed inward, and thereby open 
the lid, a spring bringing it back. 

4363. Manvracture or [(Conrecrionery, C. 7. Holloway.—Datec 29th 
October, 1878.—(Not proceeded with.) 2d. 

This relates to articles of confectionery, known as pan goods, and con- 

sists in printing he or figures, &c., upon the surfaces, after they [have 


ring and fiyer, and guide 


been formed in we hrm o yf become hard, and is effected by 

means of -_ colour, these stamps — 80 as 

to give way to ‘mee the article that is being prin 

4364. ny ay ae Rover Buinps, Maps, &c., @. Davis. nied 20th 
October, 187! 

This ds ny ‘in forming the bracket which is attached to the sash 
frame or _ | the — = one or both its ends turned at t 
angles to the plate, so as orm an arm or 
periphery of the pulley, and thus confining the ote the groove 
without restraining its action upon the pulley in winding. 


4365. Macuines ror Finisnixc Horsesnoe Nas, &c., W. Morga 
Brown.—Dated 29th October, 1878.—(A communication. (com lete) 6 6d. 
This consists, First, in the use conjointly with two pairs , having 


suitable die grooves to draw and sha e nail blanks, of a ‘aguide Way 
located between the two pairs of ro , having v ss it — side 
piece and externally a =o cover plate, 
released by the movable side-piece when it is acted upon 23 moved By a 
nail blank, which is improperly jammed into the guide way or is crooked. 
Second; , in the combina’ m with the rolls for operating upon the blank 
of bending or setting mechanism to operate upon the side edges of 
head of the blank, and cause it to move away from the rolls at euch an 
inclination to the ve lines drawn through the axes of the rolls at 
~— side of the guide way as will give to the blank its proper curvature 
the direction of the length of the bank, this is beniing m= 
Thirdiy, yd self 
the neyo Rem 
the further feed of the 





oi -- a like omy a to each 

m ent for liberati J BS. 

case of an Genmgemnant, and there 

blanks in the machine. 

4366. Proreciers anpD Enctnes ror Drivino THE SAME, F. A. Whelan.— 
Dated 29th October, 1878. 6d. 

At the stern of the vessel are a yt two upright shafts, Mage ah 4 
rotated by the engine in opposite directions. On these 
with radial arms are fixed and they cory vanes y? blades, Sabena om 
nected to them by pivots parallel to the shaft. pod these pivots _ 
blades are able to turn. Around the upper Seal h shaft there 
tube carrying at its lower end a So led pinion, with which bevelled 
wheels mounted upon axes carried by the radial arms gear. 

4367. a J. F. Bailey. ane 29th October, 1878.—(A communi- 
cation.) 6d. 

This consists, First, in the construction of telephones consisting of 
conducting plates or bodies in contact with each other under alight 
pressure, and with an electric current traversing the its of con 
one of such bodies being capable of being ito vibration by 
atmospheric sound waves. Secondly, in the means of preventing induc- 
tive interference by inserting a large the circuit 
at ~ receiving station, or both at the transmitting and receiving 
stations 
4360. APPARATUS FOR ASCERTAINING THE Spreep or VeEssELs, 7. F. 

Walker.—Dated 30th October, 1878. » 

The ate which may be of construction, is connected by a 
rope to the — dle of the registering apparatus, so that the the speed ma 
at any time ascertained without —i in the rotator. A bell 
connected to one of the train of wheels of registering apparatus, so 
as to indicate audibly at intervals the pate Fa of the apparatus. 
on. =” aoe or Iron AND STEEL, J. Holloway.—Dated 30th October, 


me oy 








Air is blown through crude molten iron in the of metallic 
coke or oxide of iron and carbon, and the heat o od from the com- 
- bustion of the carbonic oxide thus evolved is utilised. vessel or fur- 


nace is employed having tuyeres sv arran that while air is driven 

upwards through the molten metal to oxidise the carbon and other 

metalloids contained therein, air is also driven downwards into the 

vessel, thus burning the resulting carbonic oxide. 

4372. Apparatus For REGISTERING 5 NuMBER OF PASSENGERS IN 
Venicies, H. Tee.—Dated 30th October, 1878. - 

A train of wheels actuated by a wheel of the vehicle — motion 
to horizontal and vertical rods situated behind 
contrivance shows the place where the occupant of 
and got up. When not in use the seat is folded back, thus lifting the 
marking contrivance out of gear. 

4374 Laprxc Cans, J. Wood and 8. ey — Dated 30th October, 1878. 
rovisional protection not allowed.) 2d. 


A metal hoop around the ou outside of the can at its bottom, 
and projects the bottom of the can, which it protects from being 
worn away. 





= | sugar, which drop on the metal or other sheets placed low 
4381. Kuxs FoR BurNine Porce.atn, &c., F. Wirth,—Dated 30th October, 
1878.— “age mean ae 6d. 
This of a system of tunnel canals connected with ota 
into each other, the canals being built either round, oblong, 
any other suitable shape. Removable d idea” “The 


joors or slides are 
burning is effected by means of gas made from any seanested tm any suit- 
able generator. 
4882. Ramuwayrs, J. H. Johnson.—Dated 30th October, 1878.—(A communi- 


cation.) 6d. 
This relates to roving some on patent No. 2093, dated 18th May, 1876, 
and consists of — some of the transverse with a partition 
the hollow undern: them, which enters the after the manner 
of a knife, and offers "sestotenes to lat ent. Longitudinal 


sleepers are similarly formed. When transverse 2 om are used, the 

Sa eae ante ie ee ped clamp, inserted 

in a hole in the sleeper, and on the other side against a rota‘ elastic 

key of hard steel. 

4383. Fives anp Harts, on Ho_pers For THE Same, W. Gray.—Dated 
80th October, 1878. 6d. 

The files ure made without tangs, and the handles are made with 
sockets ame ery J in shape to the section of the files, the ends of 
which are inserted therein per secured by set screws, wedges, or other 
suitable contrivance. 

4384. Hotpers anp Fasteners ror Wixpow Sasnes, J. B. Walsh.— 
Dated 30th October, 1878. 
On the lower or front sash is fixed a plate dB, pan of which projects 


over the u and outer sash); attached to fulcrum aed 
= end of which = releasing end) forms a thumb 
ob, and projects inwards from the sashes, the — enc! 


me blade, the $ apving Snel to the plate ast ngstes ti 
a e or other s x e ie 
: a of the lever and ki it in position. On the upper or 

y fixed another plate having a ae gg which forms a neck 

or or alot for the locking of the lever, and is in position by the 


ring ; the upper and outer sides of the pro’ ion form the incline, 
Ly 
w e ou e ws the 8 an 
prevents their = : 


4385. Traianctes orn Hoipers ror Guioses, J. Hummelsheim.—Dated 
80th October, 1878.—( Not with.) 2d. 


This consists of a tube, around w! is an annular ; in the 
interior of ott ring is ney coiled or other suitable 3 = 
periphery of the al distances apart arms. 
"> position by abated uaeetne Upon the stem 

hol at anes three Prongs, situated at equal distances — 
aud Seosing Seem sighs te upon the are square er Ww 
nih weer apap tide hee right tol Sat by The arms 


of the triangl 
oe ee enter the prongs in a direction from right to left the triangle 
can be enlarged to any desired extent. 


4386. ConstrRuUcTION oF w Desmen, J. 8. Crowley.—Dated 30th October, 1878. 


Not with. 
The een ee ase 


ns which fits on thi he 
on the barrel 
bobbin: 


with an inner serrated rim 
this inner rim is provided with a mid-feather or mid-feathers, 
and adhesive substance may be appli e flange to the 
barrel. On one or both sides of the metal Nange i «diac of wood, papier 
maché, or other od ty beta secured by teeth or adhesive substance 
or otherwise, and by bending over the serrated edges. 


4388. Propucine Execrric Licxr, gr + F. Van Choate.—Dated 31st 
October, 1878.—(Not proceeded with.) 

The illuminator or burn: » mica, platinum, or 
carbon, ained cin ands cdharsoctavescaap peal to give the 
proper ‘affinity and homogenousness to the material. In — to regulate 
the current at each place where the lamps are placed, the conductor is 
divided so as to form a loop, and any excess is made to pass through the 
loop without affecting the burner. 

4389. Apparatus ror Rartway Brakes Mt agg BY FLurp Pressure, 
a b eager mere om 2 paleo Slat October, 1 8d. 

nod mw of adjusting the pressure in the brake cylinder a 

Bo ca Mean “pg employed, one side consisting of a in the form 

le diaphragm, and 


Saat 





of a disc with the other side being the stem of 
the disc made in valve shape to seat on the edge of a hole to the 
outer air. The disc and its diaphragm being of considerably area 
than the outlet valve, when subjected to the presswie in the cylinder, 
would tend to the outlet, unless some extraneous — were 
applied to the To effect the automatic variation of the working 
ee ee oe are sub; pan agenda yoo oe 
communicating Pipe, su or the main reservoir, and provided 
with an escape valve to a centrifugal governor worked from 


one of the running axles of the train, so that according to the speed of 
at train so will the pressure in the as i te pres by re 
e 





oa more or less opened, 
will be controlled, 80 as to. the preanire 
aries oe ler, and thus determine the force w: ulate ts 
Ssohn one eguiied. 


4390. Furnaces anp Stream Generators, H. J. Haddan.—Dated 31st 
October, 1878.—(A communication. }—( Not proceeded with.) 2d. 

The furnace of | of ves is isolated or cut off from the chamber for 
generating steam and is made of refractory materials. The cylindrical 
part of the boiler is made to project into the isolated furnace. 

4301. Dy 5 4 et CoLournine Hair, Woon, &c., J. Frost.—Dated 8lst 
® | 
consists in the employment of metallic sulphides as colouring 
te by Sesdinemned which great variety of colour Gr cali tmegy Oo 
4898. Bnaxes FOR me &ec., F. T. Haggard.—Dated 31st October, 
1878.- 


Rolling surfaces are a) ied with to the peripheries of the 
wheels, aoe of he edinery he blocks, thus preventing the 
skidding of w! 


4304. Suirs anv eg ew For Savino Lire at Sea, RK. B. VU. H. J. 
ncan.—. Bist October, 1878. 6d. 
fixed to the 


are made with bu —_ 
detachable by * oo 


bolts, so as to serve as a life- en thee 
form consist of frames filled in with m ~ 





Th 
Hl 
I 


1 
ARE 
ae 
[se 
Reel 
et 

a] 

: 


motion, 
ex) particles of oxide, 
reduced to ball ‘the bole and ne tse same gravity as white- , 


4402. Foop ror Inrants, 5. J. Spitta.—Dated 81st October, 1878. 2d. 

Fourteen of best wheaten flour, } oz. of groun: ery i and loz. 
best refined sugar are th hly mixed and baked ia a elled 
iron or ty peg vessel, for five in a water bath, after which the food 
is ready 


4403. Apparatus ror Diviptnac aND DistrisuTinc CURRENTS 
RES, T. A. Bell.—Dated 81st October, 1878. {Net -ovindlbee 


A wheal With a contest maker on tts periphery and its axis connected 
to the source of electricity is made to rotate, and make and break contact 
with a number of contact makers in a frame over the w! 

whereby the main current is divided into a number of intermitten 
currents passing along different conductors. 

4404. Movutps ror Castine HoLtow CyLinpErs oF CoprER, J. Gibbins.— 
Dated 31st October, 1878.—{ Not proceeded with.) 2d. 


) 

The outer part of the moul is of copper or cast iron, and the core of 
steel or iron. 

4405. Manuractvre or Boots sup Suors, H. C. Gros.—Dated 8let 

a en pean 

This relates to improvements on Patent No. 3720, dated 6th October, 
1877 und consists in addition to the feed ga there described, of the 
employment of an auxiliary channel rest on ite side of 
the needle to that at which the ordinary feed gauge is 


4406. CoLourine Martrers — Dyeine AnD Printina, C. A. Martins.— 


sha aeaas aes os E, Pp t No, 88 in 

co} Bae hin according » pases 10. 

the your 187s, by the action of bongo’ = ae e of metallic chloride, 
es On 

cons of a double salt formed by the chloride of a colourless 

base wii ide of zinc. Th its of col 


e neutral 
= solutions, whilst the acid salts com 
of these green colouring matters 
or 


culgionsto aata edpnocsie @ prod: Be ms Fics ne thea peculiari- 
are luced wi ve the same 

ties as the sulp of aniline blue, and like these, can be used for 

dyeing and ting. 

4407. Aprtyine Execrriciry as A SouRcE or Bee, A a os 
Dated 31st October, pene a communication. proceeded with. 
tinum or other metallic wire made red hi yt peasage oa 

electric current is brought into contact with the matter to be 

<7. Ba > a Gear ror Mines, R. Wilson, jun.—Dated 31st Octobder, 


The. 2 ‘of the engine em; are balanced by a similar 
rope attached to to the Underside of — and whi nich is ited 
from es fixed below 


by means of 
stage at the Sorel of th vot the shatt 
4411. Furnace Bricks, moo, RETORTS, 
Articies, BE. R. Sal: —Dated lst aun 1878. 4d. 


AND OTHER FIRE-RESISTING 


Flints are calcined in a y and any traces of ab alumina or clay removed 
in he ee yee —— are then groun eat ase a stream of 
water con “ot white or chalk lime cent. of 
pulverised flint : ded, vamt the mortar thus formed is made into bricks, 


and dried in stoves previous to being burnt in kilns. 
4412. Apparatus For SCREENING Com, &c., F. D. Bumsted.—Dated 18 
November, 1878.—( Not a." 2d. 
The bars and bottom plates Ties ceales tale cutee Aiinant otitis 
ht, wherdhy the coal is. provented froma over them as 
quickly as usual, thus giving more time for the pieces to fall 
between the bars. 
4413. acames FOR pe a ge = W. R. Botterill.—Dated 1st November, 1878. 


2d. 

The be rater le Sask an fs egiatie, unde) Bil te Ohh Giilhe 
brake frame. As the roller revolves a device on its axle strikes the bell 
at each revolution, 

4414. Sewacr CARRIERS . Vatves, H. Bancroft. —Dated 1st November, 

BE pease. er proceeded with.) 2d. vi ain saa 

oueeniiee ipe or trough table 
and of suitable ey The oun » and one side ig 
e higher than the other to > whilst it cverfiowe thee othes 
ped like a socket to admit of a 
ef of the valve consists 


recesses as guides, and a cushion 

the bottom, the slabs having holes atthe top into, which 

eep the passage any desired depth. 

4415. ran Cnet preceeded FOR oa. a J. Stubley.—Dated 1st November, 
1878. 

In addition 12 to the the ordinary ro late west es ome additional rollers are 


mg Bee ony pa aw oy that one of 

ey rollers will work into the Teeth of 

into the teeth or cards of th 

additional rollers are provi: mops hear Thay teeth placed we deter, The 

intervals of the circumference of the 

4416. Comsinc een, c. D. Abel. —Dated lat November, 1878,—(4 com- 
munication. 

This relates tho those machines for combing wool or cotton in which a 
ty eens cylindrical comb effects the pe of the tuft or sliver held 
pe Amador while a rsop back the enters the sliver at 

reto so as to keep bac! e ko and purities 
r+ bal In this invention — noil 
actuated by an excentric so as to advance 
surface of the eedrieel onah end Gey tier eeiaotons jaw, and to enter 
the sliver or while, at the same time, the first comb descends, 
so that the teeth of the two combs in en the tuft cross each other 


ot on wale, ant Os eee eee ee ee 
tuft is acted on by the cylindrical comb. The cylindrical su of the 


I 
it) 
i 


the axis of ‘tho cylinder like a ee 
com! . These ve or more projecting 
from thelr back? edges, which it into in thd sould 





8. 
a sli ring in one or both ends of the main cylinder 
one teaeoe take aa tig ‘ Faye | 
cover uncover an aj 
behind a piston or the slide valve, and is 
moved to uncover the aperture the main eo 
com with a conical ring or other to cause it to 
return and cover the said aperture each stroke of the main piston. 



































JUNE 27, 1879. 
a et ot ha nae ar 


~ For the 


; this is the first coat which is Fo 
Sioond cost @ mixture of arsenica) wumdic in linseed oil is used. 


Kurrrina Macuinery, J. W. Lamb and 8. Lowe.—Dated 1st Novem- 
ber, 1878. 1s. ? 


consists in combination with a cotton Erigtion ip ox bee. of sag 


ac 











4424. Lirts or Hoists, A. P. Price.—Dated 1st November, 1878.—(4 com- 
unication.) 6d. 


) 6d. 
in the combination with hydraulic lifts ar hoists of an 
hich is situate upon the or passage conducting the water 
is valve to the oor tinder, and is 30 arranged as to 
the manner of asafety valve, hg candor. 


therein exceeds a determined maximum. 
4425. Lame Wicks, J. H. Johnson.—Dated 1st November, 1878.—(A com- 
pote ; 


nication.—(Not proceeded with.) 2d. 
This in the combination of threads or strands of spun 
with a fabric of cotton in such a manner as to produce an incom 
“an So: nd R. @. 
4426. Bepsteaps, Corts, Covcnrs, anp Soras, B. Lawson a . 
Hodgetts, Dated Ist November, 1818.—(Not proceeded with.) “2d. 





ible 


In , one end of the sacking is attached to a bar 
and the other end is conn to a roller of the same as the bar. 
Tho bar is connected at its ends with two of the ks of the 

and the of rollers have bearings in angle blocks of 

other two Selvee See ee es oan tee dette 
foot are fixed horizontal rods, w! are parallel with the sides of the 
sacking, und constitute with the bar and roller the framing of the be1- 


g- * 
442'7. Presses ror CuTTine AND STAMPING SHEET METAL ARTICLES, A. M, 
Clark.—Dated 1st November, 1878.—(A communication 
The chief features of this press are 
framing of a set of == dies working one in the other, and a set 
of bottom tools, also g! g one in the other, together with their actuat- 


4428. Comsrrucrion or Buitpines and Pavine, &c., G. EB. Pritchett.— 
Dated 1st November, 1878. . 

This consists in the tion of pipes and tubing, or hollow ware, or 
material of an , which will form the substance when laid 
ways, d&c., = for fire-resisting and other purposes, such 
as floors, and for forming walls and partitions in buildings. 


4429. Heatine anp VentILaTING CourcueEs, &c., C J. Henderson.—Dated 
2nd November, 1878. 4d. 

This consists of a chamber through which air may be passed, either in 
a very small or large quantity at pleasure, in which also the air may by 
a suitable heating apparatus, be very highly heated, and from w: the 
air is passed into the church at a few feet above the floor. 

4430. Screwine Botts, &c., J. H. Johnson,—Dated 2nd November, 1878.— 
(A communication.) 6d. 

Three screwed cylinders are mounted on shafts supported in bearings, 
and each fitted with a pinion, all gearing with an internal spur wheel. A 
slide rest carries a chuck moved toand fro by a lever, so as to introduce 
and withdraw thé bolt from between the revolving cylinders. 

4431. Benpine Pate Iron For ANNEALING Boxes, R. 7. Morris and J. 
Williams.—Dated 2nd November, 1878. 4d. 

The ay tus is constructed with a fixed table on which the plate is 
placed, being fastened by a cross bar held by brackets, and thereby 
secured in position to the table with the part which is desired to 
bent overhanging the fixed table, and laying over a table which is 
capable of being revolved and elevated to any required angle by a 
toothed segment which is secured thereto by screws or otherwise, and is 
fulcrumed in snugs rising at each side of the fixed table, and is actuated 
by suitable arrangement of toothed gearing carried by the frame of the 
apparatus. 

4438. Manuracruninc Biayk oR OTHER Books FROM ConTINUVOUS 
Rotts or Paper, P. M. Justice—Dated 2nd November, 1878,.—(A com- 
menicaton.) 6d, 

This consists in the employment of continuous webs or rolls of paper, 
or other suitable material (which may be F -waae or ruled when in this 
contihuous form), and in;so disposing, or folding, or operating upon the 
said rolls or webs as to make them B coe mms blank books, or ‘‘sig- 
natures,” or portions of books bound by any convenient process or left 
unbound. 
4434. Apparatus For Propvcine Corres or Writinos, Drawinas, &c. 

EB. De Zuccato.— Dated 2nd r, 1878. 6d. 
This consists in the method or system of printing from stencils by 
— a band of cloth, india-rubber, or any other suitable materials 

pregnated or painted over with suitable colour or ink upon the surface 
of a steucil by means of a roller, scraper, or other suitable apparatus, 
such band of cloth not being stuck upon the pressing apparatus, roller, or 
scraper, but being independent from them. 


<< THRASHING Macuines, J. Marshall.—Dated 2nd November, 1878. 


This consists, First, in —— a lid with the feed board, so that 
undue or extra pressure on the feed board beyond that due to the 
ordinary feeding operations shall cause the lid to be released move 
in a direction from the feed board, and so close the drum mouth. 
Secondly, in the construction and arrangement of an independent hood 
with end protectors. 

4436. Apparatus For Raisinc anD LoweRinc Winpow SasuHEs, W. 
Turner.— Dated 2nd November, 1878,—(Not led 

Each side of the sash is provided with two anti-friction rollers placed 
one near the top and the other near the bottom of the side framing. To 
the upper ing of the sash is attached a cord, by which the sash may 
be ed down, and another cord also attached to the upper framing, 
passing over a pulley and working in a suitable frame secured to the 
upper part of the window framing, is employed for raising the sash. 


4437. Apparatus For Lockina up “Formes” mn CHasEs, C. @. 
Squintani.—Dated 2nd November, 1878. 6d. 
This consists in the combination with an iuclined stick of two quoins 
operated by a right and left-handed screw. 
4438. Prerarinc Gutta-PERCHA FOR INSULATING TELEGRAPHIC Con- 
pucrors, &c., B. T, Truman.—Dated 2nd November, 1878. 4d. 

This consists in first cleaning the material and driving off water, and 
then expelling the air from the cells containing it in such @ manner as to 

with the operation of mastication; also in making joints 
between lengths of insulated telegraphic conductors by se the joined 
conducting in a perforated mould, through the orifices of which the 
insulating material is pressed from a heated closed chamber by 
apparatus in such a manner as to insure that the material is distributed 
around and along the joined parts of the wire. 
4439. Macutnery ror THE MANUFACTURE OF Parer Baas, A. Peacock.— 

Dated 2nd November, 1878. 6d. 

This consists in combining with machinery for forming and printing 
the bags, numbering ap tus to impress a number consecutive 
order on each bag, and apparatus for threading a number of bags 

r. 





4441. Fasrevines ror Connectine Pictures To Picture Lines, &.,, @. 
Hookham.—Dated 2nd November, 1878. 6d. 


consists of a doubled and perforated of metal 
having a tubular figure at the doubled part, or of a doubled strip having 
an elongated slot or opening in it and a pierced angular part. 
4442. Apraratous ror Savine Lire From Drownina, F. J. Money.—Dated 
The coin oh wa ais and waterproof bag, having in it 
cons: an air-proo' wal * a hole 
closed a valve opening inwards ani kept shut oapeing, In this 
Son Gland a aileeane ol ened oad ol cad baer a 
alkali, When a person wearing the falls in the the liquid 
enters by the valve opening, and carbonic acid gas is evolved, w is 
prevented from esca} by the valve. ; 
4443. Coatine SHeets or Iron anp Copper witn Leap, @. W. von 


Saas and 
and x ; 
4444. he terror sre fig W. Roslington.—Dated 2nd November, 1878. 


Bar aang . 
are mixed with the wool or other material prior to its being 
laid on the canvas or felt foundation. 

4445. Maworactvre or Boxes rrom Suret Metar, A. M. Clark.—Dated 


2nd November, ale communication.) 
The piece of sheet is placed in a press provided with dies, whereby 





be | Evans, of Sheffield, one of ¢ 














blank is stamped out by a and bolster ; then 

ee a nk ter eee ene tag bees 

and the blank punched out is drawn or struck up to a box from between 

steel dies or surfaces, having just the proper interval between them, or 
in such position with regard to each other as to prevent the blank 
creased, die or plunger causes the box to descend 

a 


4440. Varoctpepes, 8. Johnson—Dated 4th November, 1878.—(Not_pro- 


ceeded with. 

There are two driving wheels in front and a gui wheel behind. 
Pr abe eny be apevodit Tow, doen ghee g geo “ » Dyer 
neath a porting a small wheel, west poin' e 
Snomtaberines et which, when the velocipede is in motion, is about jin. 
from the id, When the rider moun tilt the 


. his weight tends to 
machine forward, but the wheel un: the step coming in contact 
ground prevents this tilting. 
4451. Instrument ror SHowine tHe Eantn’s Onsit, 7. EB. Phillips. 
—Dated 4th November, 1878.—(Not i 


mounted on an axial pin. is con’ a 
pivotted on and worked from the disc, which has a milled-headed screw 
worked by the fingers. 


MANUFACTURE OF PHOSPHATES AND Manurgss, S. @. Thomas.— 
8 Seseeah ter Wekeiicas sacemthdasth pig iron in converters lined 
lu ic In con 
lime compounds is roasted with free access of air 
and ground, when it is treated with cold water to dissolve out the phos- 
The solution is drawn off and evaporated, and either dried up 
with the ordinary driers of the manure maker, ipitated with lime, or 
still further Geigureded amd sold a0 phouphate of lime 








Crosine oF CoLLIERIEs in Soura YorKSHIRE AND Dzrsy- 
SHIRE.—As was pointed out in THE ENGINEER a fortnight ago, 
the question of closing the whole of the collieries did not rest so 
much with the men as with the masters, and unfortunately this 
has turned out to be the case. On Wednesday night the owners 
of the Monk Bretton Colliery, near Barnsley—one of the largest 
in the South Yorkshire coal-field—set down the whole of the 
west side of their workings, and dispensed with from 170 to 180 
men and boys. This step has been forced upon the owners owing 
to the = and unprofitavle state of trade, the colliery of 
late not having been worked on the average more than three 
days per week. Work at the Rockley Colliery will, in all proba- 
bility, have been brought to a stand ere our paper reaches its 
readers, and close upon 200 men and boys will then be thrown 
out of work. A striking instance of the position of affairs reaches 
us from Derbyshire. The men employed at the Staveley Silkstone 
Collierycame out on strike against a reduction of 6d. per ton. Mr. 
e owners, in meeting a deputation, 
said if they worked at the old rate of wages they would be great 
losers. They were willing to work at a small loss, but could not 
at such a loss as they have been sustaining of late. To show 
they were heey to find the men work, they offered to —— 
4s. per day and five days’ work per week. of the men have not 
adopted this offer ere this they oughttodo so, It may be stated 
that some of the leading men amongst the miners now see the 
folly of even suggesting such a measure as closing the whole of 
the pits, seeing as they do that the miners are likely to know to 
their cost that stern necessity is unfortunately forcing the carry- 
ing out of their suggestion. 


Her Magzsty’s Sure Coxossus.—The Colossus, which has 
been recently commenced at Portsmouth, is the first steel ship 
which has been laid down in the Portsmouth yard, and conse- 
quently differs from the Inflexible, which is wholly built of iron. 

e Colossus will be a twin-screw double-turret ship, measuring 
325ft. between pepeatioien and 68ft. in extreme breadth, 
while her draught forward will be 25ft. 3in., and aft 26ft. Sin. 
thus giving her a mean load draught of 25ft. 9in. The height o 
her deck from the water line—in other words, her freeboard— 
will be 9ft. 6in., and the depth of her hold 23ft. 7in. Her 
total lacement is 9150 tons, or upwards of 2000 tons 
less than the Inflexible, and her engines—which are to be 

dslay, Sons, and Field—are required to 
ex: to realise a measured mile 
speed of at least 14 knots an hour, and her greater fineness of 


form and superior coefficient of power, as com th the 
older ship, will probably make expectation very readily 
realised. She will be provided with bunkers to enable her to 


carry 950 tons of coal. It is, of course, to be ex 
various modifications will be made in her design during the two 
years or so which it will take to construct her, and many 
details have been ape postponed for future consideration. 
At the present e, however, it is intended to protect the 
sides to 6ft. below the water line, by 18in. of armour in two 
thicknesses, and the turrets by 16in. of armour, also in a couple of 
poe gpg haat the exposed decks will be armoured to the 
extent of 3in. Like the Inflexible and other modern turret 
ships, she will have a central armoured citadel, about one-third 
the length of the ship, and rising well out of the water ; and two 
submerged ends on which are raised unarmoured structures, which 
complete the form of the vessel and provide liberal space for her 
crew of 400 officers and men, stores, and fuel, besides providing 
these portions of the ship with the necessary stability. The 
turrets will be placed en so as to command a fore-and-aft 
fire from all the guns, The guns will not be of such weight and 
calibre as those of the Inflexible, which is to be armed with 
but will powerful nature 
type. e description is not yet decided upon, but they 
eos eos Wee of the _ guns. The Co! 
carry e. 8 on the su ctures, boat 
and field guns, and four or six Nordenfeldt agar be fitted 
with gear for ejecting Whitehead torpedoes 

under the forward armour deck. She will not be 
but will be provided. with a derrick for getting the 
boats in and out, and with a special arrangement for 

a couple of torpedo launches of the 

or Yarrow pattern. More than usual care has 
to divide the ship, by means of 
transverse and longitudinal bulkh 
partments, upon which her safety will mainly de the 
under-water eer attacks. As in the case of the a 
cae ont 2 visional canals oe Moeee «Ay pie 
engine boiler rooms, thereby materially adding to the secu- 
rity of the vessel in case of injury to the oor Bh Fos 
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THE IRON. AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 
OTHER DIS 


new is being deferred, and the preparations for Mid- 
summer stock-taking are o 
specifications upon orders previously placed. Nevertheless there 


a and oan ae oo week in less 
occupation than they were at the date-of, m: report. 
Small sizes are most in reqv.st. In teens there are works 
which are quite busy; and fox larger sizes inquiries are in the 
market; which are declared to be re Te-day in Bir- 
mingham, and yesterday—Wvdnesday—in verhampton, there 
was ill-suppressed sati ion that the wholesale condemnation 
of iron to the exaltation of steel has received significant check 
by the result of the heavy artillery experiments in Italy. Yet 
ironmakers here are not backward in their preparations to secure 
all practicable advantage from the steel movement. Without 
any alteration in their existing machinery they find themselves 
able to produce steel baling hoops; and they can do it upon 
terms which mean no more 10s. per ton in London, noé- 
none Se that quotation includes’ over 15s. for ne. 
Not so much work can be got through in the same time in the 
mills in ro steel as in rolling iron, and the wear and tear 
upon the machinery is severer; but otherwise proprietors have 
no more objection to manipulate steel than iron in light sizes. 

Nt ions for finished iron are without alteration, and for 
I ing brands published lists are adhered to. The ‘‘ marked bar 
firms” still require £7 10s. for their bars, and £9 to £11 for their 
boiler plates, and Earl Dudley’s bars remain at in 


rod | advance of the £7 10s. quotation of the other marked bar firms. 


A good common bar may be bought at £6, and from that price 
down to £5-12s. 6d., the price exactly represents the difference in 
| a yg Sheets—singles—are not difficult to get at 
rom £7 down to £6 15s., and doubles are procurable as a 
minimum at under £8. Common plates are to be had at a few 
shillings under that fi Pigs are slow of sale. Quotations 
for local sorts are fairly strong upon the basis of £3 5s, for all 
mine hot blast; £2 5s. secures a good medium pig; and cinder 
or minimum qualities go down to £1 17s, 6d. per ton, 

Coal is in better demand than usual on domestic account; but 
the requirement is diminished upon smelting account. By the 
blowing out of the cold-blast furnace of Messrs. Phillip Wil ams 
and Sons, one furnace less demands fuel in the Tipton district. 
The furnace is intended to be restarted when the proprietors’ 
existing heavy stock has been worked down. 

The arbitrators under the South Staffordshire Mines Drainage 
Acts have made a draft award for the Bilston district, se’ 
forth that the rate required will be 44d. per ton on ironstone, 3d. 
on coal and slack, and 14d. on fire-clay and limestone. Appeals 

inst the draft award will be heard in Wolverhampton on the 
5th proximo by a joint court of arbitrators and commissioners. 
The colliery owners in the Tipton district learn with gratification 
that under the award which the arbitrators of the Commission 
have made for a Mines Drainage rate in that district, some few 
mines are totally exempted from ay ger and as to a consider- 
able number of the other collieries the rate has been reduced in 
their favour in seven different proportions, varying from one- 
twelfth down to five-sixths. The full rate is 3d. per ton on fire- 
clay and limestone, and 6d. on ironstone, coal, slack, and other 
mine 

Satisfaction is expressed at the report from the Cannock and 
Huntington Colliery that the accident there, which was announced 
last am is now looked upon by the directors as of a less serious 
character than was at first imagined. examination of the 
shaft, on behalf of M. Chaudron, who is held responsible for 
making good the damage, leads to the belief that the sunken 
column of tubbing now stands var f a few inches out of a vertical 
position; and notwithstanding that one or two of the lower 
mga may prove to be injured, no great difficulty would seem to 

anticipated in raising it. Mr. Cremer, M. Chaudron’s resident 
engineer, 1s preparing detailed plans for reinstating the shaft, and 
when these have been before the directors the work will be com- 
menced without delay. 

The strike of colliers in the Tamworth district continues, but, 
happily, the rioting has not been repeated. The masters have 

en no steps to accept the men’s offer to submit the question to 
arbitration, but the representatives of the operatives are trying to 
bring about a conference with the employers. 

Horse nail making upon the most recent American method is 
being entered into by the Stirchley Nail Company, of Shropshire, 
who are the makers by machinery of the patent wrought nails 
upon the Ewbank’s principle. The horse nails are to be produced 
by machinery, of which Mr. Henry B. Sheridan, C.E., of Cleve- 
Jand, Ohio, is the inventor; and that gentleman, with an 
American — is at the Stirchley Works fixing the 
machinery. America it is being used by the Cleveland Com- 
peer, of which Mr. Sheridan is the president. I have visited the 


ley Company’s pore and have seen one of the machines 
put to work and fed with Swedish iron rods by a United States 


+ | nailer. In a forging machine weighing about 14 tons, each nail is 


hammered hot from head to point by asuccession of blows similar 
to those made by hand. Produced at the working rate of 300 Ib. 
a day, blanks came — from this machine bent and shaped in 
a style superior to anything I have ever seen eff by manual 
labour. The blanks are drawn out and compressed and pointed 
ready to drive in a et machine, _— ing about 18 cwt., 
which, served by two boys, has a capacity of 500 Ib. a day. 

Plumbers’, and steam, and gasfitters’ brasswork is in slow 
request, and the operatives are employed only about half-time. 
Mr. Dixon’s award is looked forward to with much anticipation 
by this and by corresponding branches in the brass e. 
meeting of employers is this week being held in Birmingham to 
rh ge oo the of the men to have the books of see ee 
of firms than was originally agreed upon examin C) 
accountant for Mr. Dixon’s guidance. This claim it is that has 
caused delay in the making of the award. 

A letter has been received by the Willenhall Lock Manufac- 
turers’ Association from Colonel Wrottesley, in that in 
future no orders will be given out by the War-office for locks 

ve had an —— of tendering. 

The local Chambers of Commerce have received communica- 
tious from a similar institution founded in Pesth asking for dona- 
tions of workmen’s tools for the artisans who were rendered 
homeless by the recent floods in Hungary. The Chambers have 
left the application to be dealt with by individual manufacturers. 

The North Staffordshire finished iron trade is very quiet, and 
orders are mainly of a retail sort. are unusually 
scarce, but some makers indulge the hope that the Canadian 
business wi)l before very long revive. Some few years back this 
market was one of the most important that N. Staffordshire 
could boast of. are lower than ever, and in some casea 
are positively unremunerative—a course which is adopted rather. 
than let the mills stand, and perhaps lose a valuable connection. 
Bars are now nominally quoted at—Crown quality, £6 12s. éd.; 
best, £7 2s, 6d.; plates, best, £8 12s, 6d.; delivered in Manchester, 
or at an equal distance away. F 








NOTES FROM LANCASHIRE. 
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loyed on foreign orders, I hear of no real improvement in 
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whilst from some quarters complaints are made that, if: 
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byt egies again a very dali market at Manchester on Tuesday, 

inquiry for pig iron was ofan extremely limited character, 

: prices although nominally wi 

Consumers—and this appli 

facturers in the district—when asked for orders reply that they 

‘already overstocked with iron which see no of 

for some time to come, and when buyers do come into 

the their purchases are confined to the merest uire- 

mietits, the iaxondla gly low prices at which ircn is now offered 

being no inducement to go beyond present necessities. 

e makers of big irom are deing scarcely anything in 

new business, and the bulk of ‘the iron at 

away from the works consists of deliveries of forge 

ot old-contracts. The quoted prices for delivery into 

Manchester are now 44s. 6d. per ton for No. 3 foundry, and 44s. 
for Nov. 4 forge, less 24 pe : 

In outside brands the businers doing is also of a very limited 

descri and is confined chiefly to Lincolnshire and Derby- 

shire brands, with a few pareels of Scotch iron. So far as the 

two first-named brands are concerned, quotations are without 

matérial change, the sales which are made being mostly at 

the low Poe which have been ruling during the last month or 

80; but h iron is easier, and has sold into this district 

for very extended delivery at considerably below the current 

makers’ quotations. 

Tn the finished iron trade, for the few orders given out there is 
a very keen competition; but it is seldom that the prices which 
makers take to secure anything like good specifications are 
allowed to transpire. So far as the current market quotations 
are concerned, they remain at about £5 7s. 6d. for common bars 
and £5 10s. to £5 12s. 6d. per ton for the better qualities, delivered 
into the Manchester district. 

Founders, forge proprietors, and engineers still: generally com- 
plain of slackness, and bad trade is almost without exception the 
report sent in from every Lancashire branch of the Amalgamated 
—. of Engineers. 

In the coal trade there is generally-a decreasing demand for the 
better booed of round coal, and prices are easier.. Screened 
coal, suitable for gas-making purposes, is also very low in price, 
but the amount of business doing is as yet only limited. The 
demand for common round coal-forsteam and forge purposes con- 
tinues very limited, and very low figures have to be qu to 
secure orders to keep the pits going. Engine classes of fuel, 
notwithstanding the lessened production of slack, are still 
plentiful, ‘and prices show no sign of improvement. Theaverage 
yp ange at the pit mouth are about as under:—Good Wigan 

rey, 8s. 61. to 93.; common sorts, 6s. to 7s.; Pemberton four- 
feet, Gs. to 6s. 6d.; common coal, 4s. 6d. to 5s. 3d.; good burgy, 
4s. to 4s. 3d.; and good slack, 3s. to 3s. 6d. per ton. 

The shipping trade is dull with prices if anything lower. 

With regard to the wages disputes, which I noticed last week, 
I may state that the strike of colliers in the Tyldesley district 
appears to be collapsing, but the engineers in the Ashton district, 
who have now gone out against a reduction of 2s. per week, 
threaten to resist to the uttermost, as there is an apprehension 
that it is only the thin end of the wedge for another general 
downward movement in wages, which I understand the association 
will oppose to the utmost of its pewer. 

The meeting of business menon’Ch at Barrow on Monday 
did ‘not introduce any new feature into the position of the a- 
tite iron and Bessemer steel industries of the district of which it 
is the centre. I am informed, however, that the Barrow Ship- 
building Company have'secured an order to construct the engines 
and boilers for the five composite gunboats they are now engaged 
in building for her Majesty’s Navy. The enginee: ing and boiler- 
making trades throughout the district are indifferently supplied 
with orders. The demand for iron and steel has ‘not improved, 
but while only one-half of the furnaces in the district are engaged 
in producing iron, the whole of the mills in the district, or nearly 
so, are at work in the manufacture of steel rails and other 
material. There ure large exports of iron and steel to the Con- 
tinent, and the latter metal is being shipped to America, New 
Zealand, and other places. Prices show no variation. 

Large stocks of iron ore are held at ‘some of the mines in 
the district. At one pit I have seen upwards of 100,000‘tons in 
one heap. 

The Maryport District Harbour Bill received the royal assent 
on Monday, and the work this Act gives power to execute will 
soon be proceeded with. 


-—— 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Dvrinc this week and last failures, amounting in the aggregate 
to over a quarter of a million, have taken place in_this district. 
Following the two failures in the coal trade—at Wakefield for 
£67,000, and at Sheffield for £90,000—there were Messrs. Hodgkin- 
son and Whitton, iron and steel manufacturers, of Carbrook, 
£40,000; Mr. Benjamin Merrill, accountant, whose partnership 
liabilities amoun: to £9000 in connection with his late partner, 
Mr. Candon, who himself failed for £4000; Mr. Chaundy, iron 
and mineral agent, £5000; Messrs. Askham Brothers col Co.— 
formerly Askham Brothers and Renton, steel manufacturers and 
anvil and vice makers—now steel manufacturers at the Yorkshire 
Steel Works, Napier-street, Sheffield. The liabilities are esti- 
mated at £18,000. In all these cases the cause of failure is given 
as depression of trade, and there can be no doubt that this is the 
truth. The difficulty in getting orders makes men—éeven men 
connected with very good firms—desperate, and rather than come 
back with empty books, contracts are taken at prices which are 

rofitless. Of course this kind of trading can have only one end. 
The firm gets into straits, has to borrow money, the interest piles 
up, and in marvellously short time the inevitable takes place. 

The coal trade continues in as critica] a state as ever. Mr. 
Thomas Parsonson, the secretary of the South Yorkshire and 
North Derbyshire Coalowners’ Association, denies that the coal- 
owners are setting aside the umpire’s award. This statement, it 
will be remembered, was made by the miners’ representatives, 
Messrs. Frith and Chappell, who founded upon it an appeal to 
tlie public for sympathy and support. Mr. Parsonson gives a 
brief and businesslike version of the situation. The umpire, he 
says in substance, decided that no alteration should take place in 
the wages of the miners, but left it to the coalowners to close 
their pits if they should think it. necessary to doso. The coal- 
owners have met and resolved as a body to accept the award, 
leaving it to individual proprietors to close their pits or keep 
them open as they should find it needful. Mr. Parsonson, I have 
reason to know, states accurately the position of affairs. 

T liar that several contracts for locomotive coal have. been 
ptaeed in the Barnsley district at 4s. 11d. per ton: The improve- 
ment in the coke @ continues, and a large tonnage is being 
sent-to North Lincolnshire for smelting purposes. 
oe ee coal company is to be wound up—the Newhall and 

nm -Main Coal Company, Limited. Mr. J. M. Wing, of 
has been appointed liquidator. 
"The iron markets are as Janguid as ever. As the half-year is 
about ex , Stock-taking is general, and holders are reducin; 
a view to the operation. Messrs. Wm. Cooke an 
Limited, Tinsley Iron and Steel Works, have held 
ineé-my last. It was explained that the 


tock 
their ‘ meeting since 
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which atte 
ship Inflexible. The plate w 
Cammell and Co., Limited, Cyclops Steel and 
Sheffield, but the t belongs to Mr. Alexander: 
the Dronfield Steel Works. Messrs. Paneth ent Vo snosane 
licensed by Mr. Alexander Wilson to make these. plates, e 
mistake, which leaves the patentee altogether out of aecount, 
arises from the fact that his brother, Mr. George Wilson, is the 
chairman and managing director of the yb Works, while 
Mr. Alexander Wilson is-the head of the firm of in, 
Cammell, and Co., Dronfield. ‘The two concerns are entirely 
distinct. I have it on the authority of Mr. Alexander Wilson 
that every detail concerning the manufacture of the:compound 
ag armour-plates was carried out at Steel 

orks. 

T have already mentioned that Méssrs. Penniman, cutlery and 
hardware manufacturers and merchants, of the Challen; © Works, 
Sheffield, have resolved on going back to America. They came 
from that country with the idea of making Sheffield cutlery by 
Sheffield cutlers, and sending. it to their customers on the. other 
side of the water. oe found themselves obliged, owing 
to the heavy duties and the depression of trade, to betake them- 
selves back again to America, where their business will be carried 
on asacompany. In addition to the hundred Sheffield workmen 
they are taking with them, four times the number of Germans 
have also been engaged. Itis rather sicaping that the first cutlery 
firm who should find themselves. unable to make way against 
the heavy prohibitive tariff of America should be an American 
firm who came for the purpose. I notice that this incident is 
spoken of in exaggerated terms as “‘ the exodus of cutlery manu- 
facturers from Sheffield.” It is nothing of the kind. There is 
no exodus of cutlery-manufacturers from Sheffield. An American 
firm came from America. They find they cannot fight against 
the American tariff, and like the man who was discovered as he 
was half way through the hedge to his neighbour’s garden, they 
are going ‘‘ Back again.” 








THE NORTH OF ENGLAND. 
(From our-own Correspondent.) 

TRADE in pig iron is woefully dull, and appears to grow worse. 
The hopes which were formed of an impetus in consequence of 
the suspension of operations caused by the Durham strike have 
been disappointed, and there is now a great deal less inquiry for 
iron than betore that unlucky occurrence. Merchants have about 
enough iron contracted for to serve their absolute requirements, 
and no speculation is being engaged in. Prices are a little easier 
than they were last week; 33s. 6d., less 1 per cent., is the price 
quent: quoted for. No. 3 by makers, but business is not 

lone at that or any other figure. While the Scotch market 
continues:so low there can be no settled improvement in the price 
of Cleveland iron, and, spenmpenina’e ruled by the selling price, 
no improvement.in the condition of affairs in the district generally. 

It is-estimated: that the make of iron for the six months. ended 
30th June will be shown to be-not much more. than 800,000:tons. 
The-total make last year was 2,023,000 tons. This falling off is 
langel y:due to the Durham strike, but apart from that.it.is very 
probable-that the make of 1879 will.show a decrease on that of 
1878. Shipments have been a little better during the past week, 
but are below those of last month. An unsettled feeling prevails 
in commercial circles, because although there have been no 
failures during the past two or three weeks it wili not be matter 
for wonder if others occur. The extreme tension to which the 
district. has been subjected has had the effect of decreasing the 
power of. resistance of most firms, and if the present deplorable 
state of affairs is to continue, further complications may be 
ex fs 
essrs. Bolckow, Vaughan and Co., Limited, have determined 
to blow out two furnaces at Witton Park on account of slackness 
of trade. Messrs. Connal and Co. are receiving-a small quantity 
of iron iato stock. Their stock now amounts to 79,900 tons. 
The trustee under the winding up proceedings of Messrs. Hop- 
kins, Gilkes and Co., Limited, has made a call upon the share- 
holders of the full £3 per share remaining unpaid. But, as I 
stated last week, it is expected that this will be payable in two 
instalments. 

The manufactured iron trade is in a very dull condition, and 
manufacturers declare that they are losing money by continuing 
operations. On Saturday the West Swilston Ironworks Company 
paid off-all their men, between ‘400 and 500, on account of their 
inability to obtain remunerative orders. The quantity of plates, 
bars; and angles manufactured in the district is still very large, 
but the proportion of closed-works is appalling. Ship plates are 
offered at £5, less 24 per cent.; common bars at £4 15s.; boiler 
plates, £5.17s. 6d. 

Pipe and chain founders are fairly well employed. The 
foundry business generally appears to prosper in the district. 
Messrs. Smith and Stoker’s new foundry, which is now in course 
of erectionat Hartburn, near Swilston, is progressingsatisfactorily, 
and will be completed within a few months. 

Iron shipbuilders are fairly supplied with orders. Messrs. 
Edward Withy and Co. have just launched from their Middleton 
shipyard, Hartlepool, a finely modelled iron screw steamer, built 
to the order of Alderman George Horsley, J.P., of Hartlepool. 
This vessel is No. 81 in the builders’ yard, is the fourth for the 
same owner, and the ninth sister ship from the same model. er 
principal dimensions are 243ft. Yin. by 32ft. by 18ft. 6in. and 
22ft. Gin. She will be schooner rigged, and will receive engines of 
120-horse power. She it called the Halo. 

The coal trade is quiet, and there is not quite-so much being 
done in shipments. Coke is in fair demand. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


On somre days in the-course of the past week the iron market 
was slightly steadier, but no real improvement has taken place. 
Although nruch lower than they were during the late extra 
demand on the part of Germany, the shipments ot pigs last week 
were 1122 tons | than inthe preceding week, the imports 
from the North of England, on the other hand, showing a reduc- 
tion of 945 tons. Several changes among the blast furnaces 
reduce the number new blowing to eighty-eight, as compar 
with ninety-two at the same date last year; yet the production 
is very little, if'at all, less than it was twelve months ago. A 
larger quantity of iron than usual was sent into store in the course 
of the week; and the stock in Messrs. Connal and Co.’s hands 
amounts to 273,317 tens, showing an increase for the week of 
2450 tons. 

Towards the close of last week the warrant market was a little 
steadier, but the tone became flat again on Monday, and prices 
have, on the whole, been: somewhat lower. Friday forenoon 
the market was firm, with little business doing, and ‘in the after- 
noon business was done at 41s. 44d. cash. On Monday forenoon 
transactions were at 4is. 2\d. to 4is. 14d. cash, and 
41s. 5d. to 41s. 4d. one month, the af uotations 
41s. 1d.cash, and 41s. 3d. one month. 
steadier on Tuesday, with business.at 41s. to 41s, Td. cash, and 
41s. 24d. one month. A a, i 
at-4is. fourteen days, and 104d. y 
nos gr arto hs oh o9 and 41s. one 
month. 

For maker's iron the-demand is slow, with the-prices still tend- 

quotations being in a variety of 
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man wed iron e is dull, and the: shi of 
manufactured articles to foreign ports nr than A 
week’s expects embraced £5800 worth of iron castin fe 
pees eer pero = by ral £10,790 worth of ras wagon 
an of copper for Calcutta ; £8450 sewi achines, : 
a, gear machinery, and worth of ne Tecble ia 
e coal trade at the Western ports continues. dull, the 
home department is likewise slack. There are large stocks: at: 
many of the collieries, Matters arein exactly the samecondition 
in the Eastern mining counties. ~ 
In the neighbourhood. of Airdrie several pits have beénéalto- 
gether closed on account of the limited demand for coals, andthe 
stocks in hand almost everywhere vary from 1000 ‘to 
Notices were posted up a few days at the workshops of the 
Monidend a and a> Company, Limited, at Caldersbanl 
at a e next -day 100 artisans, such as engineers. 
—_. te discharged. Er a 
a ely-attend: ting of miners held towards the 
clese of last week at Hamilton, addresses —_ delivered by 
certain agents, and it was resolved ‘to restrict the working hours 
to eight yal day. ‘The men were assured by one of the speakers 
that if t “ did this they, would have an pdvanae of. 6d. on their 
wages by October; but if it is true, as. the. agents allege, that 
many of the miners made not more than, Is. 6d. day, they 
will scarcely find themselves in:a position to curtail the hours of 
wor mee . 








WALES AND ADJOINING COUNTIES. 
‘orrespondent : 





our own Ci . 

I have had an intimation from the North of England’ to the 
effect that the coal trade is improving there, by reason of the un- 
certainty existing with reference to the Welsh coalowners and 
colliers. There is certainly a difficulty, and an entire stoppage 
amongst a section of the coalworkers is by no means. unlikely. | 
The fear, however, lies more, I understand, amongst.the house 
coal than the steam coal men ; and as it is almost certain that the 
steam coal men will accept the reduction, Dowlais, Cyfarthf: 
Aberdare, and the Ocean men having already acce it, this w 
— the North, the great mass of local exports being steam 
coal, 

Last week the total sent from all Wales of each kind of coal 
was 126,456 tons, a fair average week. Cardiff maintained, of 
course, its high and foremost position, sending off nearly 100,000 
tons. The total sent from Ne rt was slightly:above 17,000 
tons, and that from Swansea 10,630 tons. Complaints of slack 

rade are increasing at Swansea. For some time the iron and 
kindred branches have been slack there, and now a depression in 
coal has caused some uneasiness. 

The specification for a wet dock in Neath harbour is now out 
and to be had, I believe, of the Dock-master. 

The Swansea patent fuel trade is dull, a few small quantities 
going to Russia. 

Tin-plate in that neighbourhood is tolerably good, but all trades 
are more or less affected by the uncertainty existing about the 
colliers. If no stoppage ensues there is a certainty almost of 
better times, orders being much more freely placed both for coal 
and steel. Coalowners are complaining of the rumours circulating 
amongst coal buyers of a strike now prevailing in South Wales. 
This is totally incorrect; at present there is not even a small 
colliery on-strike. Messrs. Tellefsen, Wills, and Co., of Cardiff, 
state that by this rumour twelve large ships which would have 
come to Cardiff have been directed to the north. 

The colliers have agreed to send a representative from each 
colliery to Cardiff on Saturday to confer with the members of the 
Coalowners’ Association. I shall be only too happy for the good 
of the district to announce that a peaceful decision has n 
arrived at. 

I note from the exhaustive report of Mr. Wales, colliery 
inspector for South Wales, that from his district, which includes 
Glamorganshire, Breconshire, Carmarthenshire, and Pembroke- 
shire, the coal worked last year was over 12,000,000 tons. 

A ges buoy has been tried with marked effect at Cardiff lately. 
It is Pintsch’s patent, Broad-street, London. The interior of the 
buoy contains a reservoir of gas, which is periodically supplied 
by a boat. 

A moderate business is being done in tin-plate in Aberésie 
Valley at quoted rates. Makers could do more at lower prices, 
but they continue firm. 

The labour market in the Forest of Dean is much overstocked. 
Tin-plate quoted £6 7s. 

The Taff Vale Freightage Bill is now before a Committee of 
the House. Mr. Davies, M.P., Ocean Colliery, says that a 
penny a ton saved by him would amount to £400 a year. 
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